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A 2 VOLT LOUDSPEAKER VALVE
WITH 25 TIMES THE EMISSION
SURFACE OF A 6 VOLT POWER VALVE

Qives better results and greater volume
for same input than any other 2-volt
power valve. Makes each accumulator
charge last 3 times as long.

Embodies the wonderful P.M. Filament
A non-microphonic Filament that cannot be broken by
the roughest handling.

THE PM.2-186

W yeu use a 4-volt aocumulator or 3 dry cells,
Ask for the P.M.8 (goneral purpose valve) - - 18/@
Ask for the P.M.4 (loudepoaker valve) - - 22/@

GET ONE FROM YOUR RADIO DEALER

Mullard
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A THREE-VALVE DUPLEX RECEIVER

C. B ALLINSON AMIRE.

This set allows you to receive your local station and 5XX simultaneously, separate detectors being provided for.
each, while an L.F, amplifier can be coupled o either.

WISH ‘it were possible to receive
2I.0 and 5XX at the same
time on my aerial,” a friend

said to me recently. ¢ The ‘other night

there was an item I particularly
wanted to listen to from 5XX which
was transmitted at the same time as
another one iy sister was keen to hear

from 21.0.”

There are probably many other
listeners who have said or thought the
same thing, and the
receiver to be de-
scribed in the follow-
ing article provides
a means not only of
doing this but also of
enabling any short-
wave . broadcast sta.
tion to be received
off the same aerial
afd batteries at the
ssame time as a long-
wave tramsmission,
Thus, Brussels may
be received on one
pair of ’phones and
Radio Paris on
another, or one of
the main B.B.C.
transmissions may be
listened to  while
5XX is being repro-
duced on the loud-
speaker. Tuning in stations on either
the long- or short-wave side does not
interfere with reception on the other
side, and thus the listener is enabled
to make his or her aerial de double
duty.

Principles Applied

The method employed is to utilise a
principle well-known in alternating
current work, as well as wireless, for
filtering out frequencles. Thus it is
possible to design a filter to pass all
frequencies above a certain value, or
below it as may be required, such filters

tances L, L, and L,

heing known as * high-pass” or

‘“ low-pass '’ filters.

Filter System

For the benefit of those interested
in this question the.basic principles
of these filters are shown at (a) and
(b) respeetively in Fig. 1. At (a) the
condensers C,, C, and C, are of a
suitable value so as to allow the de-
sired high frequencies to pass, their

The finished receiver presents a handsome appearance.

impedance to the low frequencies
being high, while the chokes or induc-
have a value
such that they. will not allow the
high frequencies to pass, but will prac-
tically short-circuit the low frequen-
cies. In this manner, if an alternat-
ing current which consists of two fre-
quencies, one high and one low, is fed
to the input, only the high frequency
will be present at the output
terminals.

At (b), however, the reverse takes
place. The inductances L, and L, will
not allow the high frequencies te pass,
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. shown

but will let through the low ones, while
the condensers C,, C, and C, prevent
the low-frequency currents from
passing, but not the high.

The -first circuit to be tried was
founded on these principles, and after
various simplifications had  been
effected the receiver shown in the
photographs was built.

External Appearance of Receiver

It will be seen that
the completed re-
ceiver has been

. planned with due re-
gard for its appear-
ance, this being well
batanced, while the
controls are situated
so as to allow of easy
operation. All coils
are contained within
the cabinet, the only
accessories external
to the set being the
usual batteries and
loud - speaker  or

'phones.
Three wvalves are
employed, two being

% detectors for the low
and  high  wave.
lengths respectively,
while the third is
a low-frequency amplifier, which
by the use of plugs and jacks may be
inserted after either of the two detec-
tor valves at will. Thus the local
station may be received on the loud-
speaker in one room while various
long-wave stations are being received
on the headphones in another, or vice
versa.

The theoretical circuit diagram is
in Fig. 2. C, is a small
variable condenser, which once adjusted
may remain set, acting as a form of
C.A.T. condenser. At the same time
it presents a very high impedance or
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resistance to long-wave signals, though
passing the shorter waves freely. L,
13 an inductance which chokes back
the short waves but lets the long ones
through.

Optional Amplification

The circuit L, C, is suitably tuned
to the short-wave broadeast stations,
while L, C, responds to the-long-wave
transmissions, The low-frequency
amplifying valve is shown at V,, the
plug connected to. the primary of an
L.F. transformer being inserted into
either of the jacks J, or J, to amplify
either the long- or the short-wave
signals at will.

The jack J, is connected in the
plate circuit of V, and has two ter-
minals connected in parallel with it,
so that the ’phones or loud-speaker
may be connected to either at will.,

Panel Layout

Returning to the views of the set,
the left-hand condenser seen on the
front of the panel is the short-wave
tuning condenser C,, that on the right
being C, for the reception of 5XX,
etc. The small variable condenser O,
is a baseboard mounting neutrodyne
condenser, and is fixed behind the
panel on the wooden baseboard. The
two outside jacks belong to their ad-
jacent circuits, the centre one being
the amplifier ouvput, the same
arrangement holding good for the
filament resistances. The two knobs
at the bottom of the panel on each
side control the reaction coils L, an
L,. The two terminals-on the left are
for aerial and earth leads, those on
the right being for the loud-speaker.
All other terminals are carried on a
special strip at the back of the base-
board for connecting the batteries. A

—
- cl cz C3 S
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E c Tcz' Tc, -
(b)
Low Fass

Fig. 1.—Two filter systems. (a) Passes

high frequency currents but stops

those of low frequency, while (b) does
the reverse.

hole is cut in the back of the cabinet
to allow this terminal strip to project.

Apparatus Necessary

Below will be found a list of the
components required for constructing
this réceiver, and although there is no
actual need ‘to use the components -
specified they should be replaced onl
with such as are known to be of goo
make if the best possible results are
to be obtained.

One ebonite panel,
20 in. x 8 in. x %
Rubber Co., Ltd.).

One cabinet with loose baseboard for
panel given above (W, H. Agar).

One .0005 geared low-loss square-law
condenser and

One .0005 low-loss square-law con-
denser (Jackson Bros.).

Two Lotus two-coil holders

matt finish,
in. (Paragon

with
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6 'in. handles (Garnett, Whiteley &
Co., Ltd.).

Three 30-ohm Yes!
ances (Engineering Supplies, Ltd.).

Three Clearertone valve holders
(Benjamin Electric, Ltd.).

One Perfectiofl * L.F.” transformer
(The Formo Co.).

One baseboard mounting neutro-
:t[l‘yne condenser (Burne-Jones & Co.,

td.).

Tw)'o .0005 pF fixed condensers, and

Two .0003 pF fixed -condensers
(Dubilier Condenser Co., Ltd.).

Two variable grid leaks (Bretwood,
Ltd.).

One clip-in condenser and mounting,
value .001 to .006 pF (L. McMichael,
Ltd.).

g‘our large lacquered brass terminals
an

One No. 1 terminal panel (Burne-
Jones & Co.; Ltd.).

Three single-circuit telephone jacks
(Igranic Electric, Ltd.).

Two telephone plugs (Igranic Elec-
tric, Ltd.).

One fixed coil holder.

Quantity of Glazite and double flex
for connecting up.

One set Radio Press panel transfers.

filament resist-

Constructional Notes

The panel should be drilled for
mounting the various components, as
shown in Fig. 3. A 2-in. drill will be
required for the three filament resist-
ances and the spindles of the variable
condensers; the vernier adjustment
for C, requires a i-in. hole, as do the
two variable grid-leaks, while the
three jacks require holes % in. in
diameter.

If only a g-in. drill is handy the
holes for the jacks may be drilled this
size first and then enlarged as neces-

|

@ +1

|

‘T'fg. 2.—The circuit used. The amplifier plug may be used in either Jack 1 or Jack 2, Jack 3 being used for the loud-speaker.

628
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sary with the tang of a large file,
using this as a reamer by twisting it
backwards and forwards.

The panel layout, shown.in Fig. 3,
will give the necessary dimensions for
this part of the work, but, of course,
if compenents other than those speci-
fied are used it will probably be neces-
sary to alter the layout slightly. It
is net advisable to do this, however,
unless the coustructor has had a fair
ameunt of experience.

Use of Panel Transfers

Before actually meunting the com-
ponents on the panel ‘it is as well to
fix the panel transfers, which serve not
only to enhance the appearance of the
set by giving it a professional appear-
ance, but also to indicate the exaet
functions of the centrols. The trans-
fers may bhe fixed either by the use
of a hot pad of cloth which is pressed
down on the transfer, or else by
means of methylated spirits. After
the backing paper has been remeved,
the surface of the transfer is just
moistened with the spirit and affixed
to the panel. After 1t has dried it is
wetted with a little water, and after
a minute or so it will be found that
the thin tissue paper will come eoff
quite easily,. leaving the transfer itself
in position ou the panel.

Having done this, mount the com-
ponents on the panel and fix this to
the bz_>board. The components which
are mounted hereon may now be put
into place, and for this purpese the
back of panel wiring diagram shown
in Fig. 4 will prove of assistance, since
it represenls a scale drawing of the
interior of -the set.

The only component which should be
left to be mounted later is the L F.

transformer.

Checking the Connections
The wiring of the set should row be
commenced, and -it will be found con-

Those coils seen on the leftare
for long-wave reception, whilst
the H.F. choke coil is mounted
near the top of the panel.

venient to comsult Fig. 4 again as a
guide to the correct placing of the
various leads. The L.T. circuits should
be wired up first, and the wiring
diagram may be used to check off the
various connections as they are made,
by drawing a coloured ink or pencil
line over each connection as it is com-
pleted.

Lengths of double flex are used for
the connectious going to the reaction
coils and also for connecting the plug
to the primary of " the L.F. trans-
, former. Having completed all the con-
nections except those going to this
transformer (remembering to leave
room fer it to go in), this may be
placed in position and the wiring
finished off.

The disposition of the
camponents behind the
panel has been carefully
thought out.

629
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Transformer Leads

The flexible leads going to the
primary of the L.F. transformer may
conveniently be fitted with spade tags
at one end and with pin tags at the
end which is connected to the plug.
The correct connections are marked,
but with other transformers it may
be necessary to reverse them and see
which is the correct arrangement; of
the secondary terminals O.S. of course
goes to grid.

The wiring should next be checked
over and the set then given its pre-
liminary test. To do this first con-
nect the L.T. battery only. If bright-
emitter valves are being used a six-
volt battery will be desirable since
three valves may be in use at once.
This battery will also do for use with
L amp. 5-volt dull emitters. For .06
valves a four-vol® accumulator will be
the right one, or a three-volt dry
hattery. If 1t is intended to use a
dry battery, it should be of sufficient
capacity to give the current necessary
to run three valves at once.

Batiery Connections

Having connected, the battery, see
that the three filament resistances are
in the ‘‘ off )’ position, and then insert
the valves and see that they are cor-
rectly controlled by the rheostats.
Next eonnect the H.T. battery and
strap the two H.T. plus terminals
together at first, applying a small
voltage by just touching the wander
plug to the six-volt tapping. 1In this
case, should the H.T. battery be con-
nected across the filaments owing to
any error in the wiring no damage will
he done. Everything being found to
be eorrect, the set may now be tested
on the aerial.

Coils and H.T. Values
Looking at the set from the front,
the left-hand coil holder will be for
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SHORT WAVE AMPLIFIER LONC WAVE
DETECTOR 7%” I DETECTOR
brw || o

4,,‘» i

7"

494"

REACTION

Fig. 3—Follow this diagram carefully when marking out your panel.

the short-wave broadcast coils, the
correct sizes being a No. 60 in the
fixed holder and a No. 35 or 50 in the
moving one. Since this latter is the
reaction coil, the smallest coil that will
give reaction over the whole waveband
covered by the' tuning condenser
should be used. The fixed coil holder
mounted on_ the centre of the panel
should have 'a No. 100 coil plugged
into it and the other two-coil holder
will have a No. 150 in the fixed and
a No. 200 or 250 in the moving block
for reaction. In some cases & No. 75
or 100 coil will be found large enough
to give reaction, and should therefore
be employed. Connect the correct
valueg of H.T. to the two terminals.
H.T.1 may be 40-60 volts, H.T.2 about
100 to 120. The grid bias battery
should also be connected, the best
value being found by experiment.

from the publishers.

Operation

With the reaction coils well away
from the fixed ones, connect the aerial
and earth leads. Screw the neutro-
dyne condenser C, right down, and
with the ’phones plugged into No. 1
jack the local short-wave broadcast
station may be tuned in. If it is at
a fair distance it will probably require
a little reaction to bring it in at good
strength. Having tuned this in, con-
nect the loud-speaker to the terminals
marked or plug it into the amplifier
jack (jack N[:). 3), and plug the ampli-
fier plug instead of the ’phones into
jack No. 1.

The local etation should now be
received at fair loud-speaker strength
if within a distance of 10 to 15 miles.
These figures represent the average
loud-speaker range for the’ reception
of a main station on two valves, but

Blueprint C 1039A may be obtained

under favourable conditions they ma

be considerably exceeded. With the
loud-speaker on, the grid bias battery
may be adjusted to give the most/
faithful reproduction, a nine-volt
battery tapped every 1} volts being
suitable for this purpose. It is con-
nected to terminals GB— and GB +.

The loud-speaker may mnow be
replaced by the ’phones, and with the
judicious use of reaction other stations
may be Searched for. Having tuned
in a distant, transmission, the aerial
series condeffser (i.e., the neutrodyne
condenser C,) may be adjusted to give
maximum signal strength; this will
not necessarily be the ‘“ all-in ”’ posi-
tion; on the writer’s aerial, in fact, it
was found to be when the spindle was
screwed out three or four turns. This
will depend, however, on the aerial-
earth system employed, and this con-

8000000000000 0000003000000

This phatograph
should prove helg-
ful when wiring
"up the receiver.

B8E00E004000000000000 0800000000
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denser should therefore be set to suit
the particular conditions obtaining.

Two Stations at Once !

While this is being done another
listener can be employed in tuning in
'6XX or Radio Paris on the other
wvalve. The telephones used by him
will be plugged into jack No. 2, and

it will be found that the tuning on -

the long-wave side is independent of
that on the short, and vice versa.

If desired, the long-wave transmis-
sion may be put on the loud-speaker
following a stage of low-frequency
amplification, and the distant or local
short-wave transmissions listened to
on the headphones, provided, of
course, that the long-wave station is
within loud-speaker range. For this
the amplifier plug is inserted in jack
No. 2, the output being taken from
the loud-speaker terminals or jack
‘No. 3 as desired. It should be remem-
bered that these terminals are im

parallel with the jack contacts, and
that therefore if a pair of telephones
is plugged in when the loud-speaker
is connected to the terminals a reduc-
tion in signal strength will result.

On the short-wave side it will be
found that the small series condénser
not only renders the condenser setting
nearly independent of the aerial on
which it is working, but also helps to
give quite a®good measure of selec-
tivity. At thirteen miles from 21O
the tuning on this station was found

‘to be quite sharp.

Some Results Obtained
Witen the receiver was connected to
a small aerial about 20 ft. long within
2 miles of 2L0O, this station was re-

~ceived at good loud-speaker strength

using two valves, while at the same
time 5XX, Radio Paris, Persbureau Vaz
Dias and the Eiffel Tower have been
received on a pair of telephones at
good strength without interfering with
or being interfered with by the ather

Tee WIRELESS CONSTRUCTOR

part of the receiver. Conversely, it
has been possible to put 5XX on the
loud-speaker with two valves and
listen to several of the short-wave
stations such as Brussels, Hanover,
Bournemouth, Hamburg, Newcastle,
Madrid, Munster, Birmingham and
others.

Although if the short-wave side
should inadvertently be allowed to
oscillate, it will not affect the long-
wave side, the converse is not true,
sinee long-wave harmonics will be
generated and picked up directly on
the short-wave side, should the former
be allowed to go into oscillation. This,
however, is due to the coupling
hetween the coils, and since these are
a good distance apart it will not be
very noticeable, but it will be an
incentive - to comply with the well-
known and oft reiterated request of
¢“ Please, please don’t oscillate.”

This receiver was tested at Elstree
with good results.

Loyo
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Fig. 4.—Used in conjunction with the photographs this il‘iagram will provide a complete guide to the internal
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NOTE —This is the second of a series of talks to the beéinner, the first of which was published in our last issue.

][N my last article I gave you a brief

account of how the music and

speech in a broadcasting studio are
made to vary, or ¢ modulate,’”’ electric
currents, and how these currents, in
their turn, influence others which flow
in the transmitting aerial. You will
remember that we reached the point
where the high-frequency or oscillatory
currents in the transmitting aerial
affected the surrounding ether and
caused waves to be radiated in every
direction.

The Medium in Which the Waves
Travel

¥ want in this article to tell you a
little more about these waves, and to
suggest to you (I cannot hope to ex-
plain) how they carry out the work we
want them to do. The first thing I
would like to impress upon you is that
the waves do not occur in the air, but
in a great all-pervading medium wo
call the ¢ ether.”” The air is some-
thing which, so to speak, ““ clings’’ to
this planet. Its density is greatest
at sea level and it becomes more
tenuous as we rise until, some 40 or
50 miles ahove the earth surface (if
we were able to reach so high a point),
we should find practically no air at all.

Out in the great Beyond, away in
space, where only stars and planets
reign in stately grandeur, there is,
so far as our scientific investigations
show us, no air, save, perhaps, here
and there an atmosphere around some
distant star. Yet, while our atmo-
sphere is confined to the regions imme-
diately surrounding our globe, space
is filled with this medium ¢ ether ”
which, according to the theory gener-
ally held, fills not only space, but
everything, everywhere. The wire-
less valve, which may be glowing in
your room while you read this, has
had extracted from its bulb as muecli

air as'modern machinery will take out; |

yet in the pumping process the ether
remains as hefore. It is, we may say,
nature’s background. -

How Light Reaches Us

To the best of our knowledge, the
sensation we know as light is caused
by vibrations or waves in this all-per-

II.—MAKING A START.

vading ether. Giant and mjysterious
disturbances in the sun set the ether
vibrating, and from that dazzling mass
s radiated in every direction a con-
tinuous stream of waves which, when
they reach us here on earth, produce
in our eyes the sensation of light, and
on our bodies the feeling of heat.
Furthermore, the sun’s rays—or, ex-
pressed in the way we are now con-
sidering, the light vibrations from the
sun—produce chemical actions, in
addition to the semnsations of light and
heat. ]

In Every Direction

In explaining wireless waves, the
analogy of a stone thrown into water
is often used. Personally, I do not

The radio equipment of the s.s
““Chantier,”” the Hfoating base of the
U.S. Navy Polar Expedition.
‘often use the analogy, as the wave
forms produced in water are liable to
confuse us when considering waves in

the ether. For example, when you
7throw a stone into a pond, you see
ripples or waves spreading out on the
surface of the water. We have no
surface of the ether to think about—
we are inside it. . Any vibration in

the ether, or, for that matter, in the
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air, spreads out in every direction
from the source, up and down, side-
ways, right, left, and everywhere.

If T were to stand in the middle of
a great desert, with nothing around
for miles., and were suddenly to shout,
the vibrations of my vocal chords would
create sudden compressions of the air,
and these compressions would spread
out as a wave, and would be followed
by other waves, all passing through
the air at a constant speed. If we
could see¢ the wave front, it would
appear to us like a great half-bubble,
of which I should be the centre, and
'_chis .wogld spread up and around me
in ever-increasing size, weakening in
its intensity as 1t grew, until by the
time it had reached a few miles dis-
tant it would be so weak as not to
affect even the most sensitive ear.

Have You Noticed This?

The speed of sound waves-n the air is
not high, and, in fact, you may have
noticed, when watching a cricket match
from a distance, that the sound
waves from the bat striking the ball
will reach your ear a perceptible time
after the vision of the bat striking
the ball affects your eye. This means
to say that sound waves trave! much
slower than light waves. ’

The Speed of Light

Light waves travel at an almost in-
credible speed—the figure has been
ascertained by science to be somewhere
in the neighbourhood of 186,000 miles
per second! All light waves travel
at the same speed, but the waves from
violet light follow one another- closer
than do those of red light. This means
that the separation between success-
sive waves of red light is greater than
that between successive waves of
violet light. Put In another way, ‘we
say that the wavelength of red light
is longer than the wavelength of violet
light. If you swere to look into the
matter, you would find that in the
spectrum the wavelength of light
gradually increases from the violet end
to the red end, and, in fact, between

the limits of the spectrum, if a
~ scientist is. given a wavelength
. measurement (that is to say, the
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separation between successive waves),
he will be able to tell you the colour.
Another way of expressing these
f¢ts is to say that "different wave-
lengths have different effects upon our
eyes. There are waves shorter than
* the violet which are not vigible to the
éye, but have other effects. These are
known as ‘“ ultra-violet’’ light waves,
and they have certain effects which
are distinctly measurable. Tor ex-

ample, some of them affect the photo- .

graphic plates . although they cannot
be seen by the eve. . Away down much
‘lower on the scale than these vielet
rays you will find X rays, about which,
of course, you already know something.

The Heat Rays

At the other end of the scale, or
spectrum, beyond the red, are rays
known as the * infra-red.”” T have
mentioned that the red rays are longer
in wavelength than the violet, and
similarly the infra-red are still longer
than the visible red. Beyond the red
in this direction we come to heat rays.
The wavelength of the vibrations
whieh give ms the sensation of light
and visible speetrum is but a tiny
fraetion of an inch.

Now, & long way ahead of the infra-
red heat rays we come to another
series of rays or waves, known as wire-
less waves. They are not visible to the
eye, but they travel with exactly the
same speed as the visible light waves,
namely, 186,000 odd miles per second,
and obey many of the laws followed
‘by visible light. It is only in recent
years that we have discovered how to
produce these waves artificially, and,
as I indicated in the first article, high-
frequency electric currents in an aerial
will produce them.

Light We Cannot See

A wireless broadeasting station is
therefore something in the nature of
a_lighthouse for invisible light. We
cannot see its rays, but a receiving
acrial .will act as a kind of magic eye
for us. When these electric waves fall
upon aaty metallic cenductor, they set
up feeble electric currents in it of the
same frequency as that which has
generated them at the transmitting
station. Any wire if given a sudden
electric shock will vibrate electrically,
just as a tuning fork, if struck, wil
give sound vibratioms. If, now, the
frequency of vibration of an aerial
wire is arranged to be the same as the
_frequency of the transmitting aerial,
then the waves will have an additive
effect and will build up by resonance
quite an appreciable current, just as
correctly timed impulses on a child’s
swing will work up quite a big swing
after a little time.

Adding “Length” to Your Aerial

Longer aerials have a peried of

vibration lower than that of short .

aerials. If our receiving aerial is
‘““ont of tune” withh a transmitting
station, we can make it electrically
longer by adding wire teo-it in the form

of coils (this is what a tuning coil is
for), and if it needs shortening elec-
trically we can give a shortening effect
with a condenser.

A combination of a condenser and a
coil enables us to adjust our reeeiving
aerial over a wide range of frequen-
cies, so that we can * tune” the
aeriab, as we say, to the frequency we
want to receive and thus get a
building-up effect. Any wavelength
falling on the aeriak which differs from
that to which the aerial is tuned will
not build up so strong a current, and
in this way we get a cectain degree
of ‘¢ selectivity,”” as it/ is called. By
this we mean that we ean adjust our
aerial to get the maximum response
from one waxelength.

A Motoring Analogy

Now E want you to bear in mind the
relation between wavelength and fre-
quency. Remember that the waves

- queney of the Iittle currents.
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frequency.  Simrlarly, each wave
falling upon a receiving aerial will set
up’ a little eurrent, and the shorter
the wavelength the greater the fre-
In
actual practice a 800-metre wave-
length (such as is used by some relay
stations) sets up in the receiving aerial
a current of a frequency of 1,000,000
per seecond. A G00-metre wavelength,
such gs is used by ships for signalling
their messages o one another, will set
up eurrents of a frequency of half a
million, As -the figures are so large
in wireless frequencies, we often speak
of kilocycles for convenience. ‘¢ Kilo ’”
means 1,000, so that a 1,000,000 fre-

. quency i3 often spoken of as 1,000

kilocycles.

How it Applies to Your Receiver

Now let us come back and see how
alt this affects your own receiving set.
You have, perhaps, as a receiving

The switchboard and controls of the Ecole Superieure Station, Paris, whose
transmissions are often heard in the southern eounties.

are all travelling through the air at
the same rate. Think of a number
of motor cars orr a main road all doing
20 miles an hour and all separated by
a 20th of a ammle. Tmagine you are
standing behind a gate watching the
cars go by. If they ave separated by

r a 20th of a mile and are deimg 20

miles per hour, then 20 ears. will pass

you im the honr, and one car will pass: -

the gate every thrée minutes; we ean
say;. if you like, there is @ wawelength
of 20th of a mile, and the frequency

. is three minutes.

Now dauble the number of ears. and
have them separated by a 40th of a
mile, yet all cars maindaining the
same 20 miles speed as before. You
will have half the wavelength, but
now a car will pass you everv 1k
minutes. so that while vou have halved
the wavelengbh, you have doubled the
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aerial a length of wire taken out of
the window to a pole in the garden.
The house end of the wire is connected
te your tuner, and an earth wire goes
from the tuner out of the window to
a buried plate. Miles away a great
radio ‘¢ lighthouse ** is sending out a
stream of invisible light of a wave-
length of, perhaps, 360 metres, . The
distance between the successive waves
remains censtant ald the time,
although the strength of the waves is
being varied according to the sound
falling upon the mierophone.

Your receiving aerial is struck by
the waves imn passing, and each wave
sets up a liftle current and, so to
speak, sets your receiving aerial, with
its tuner and earth wire, into elec-
trical vibeation. You have previously
adjusted this vibration period by
means of your tuner to have just the
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Talks to Beginners
(continued)
.frequency with which the waves fall
upon the aerial. You will thus have a
vibrating or oscillatory current in
your receiving aerial which rises and
falls in strength in nccordance with
the sound waves which are falling
upon the microphone in the studio.

If you turn your tuning controls you -

can alter the electrical vibration
period (or make the aerial longer or
shorter), so that it gets out of. tune
and you will not get the same build-
ing-up effect. TFor this reason the
strength of your signals goes down as
you turn the knobs backward and
forward from the turning point.

Interfering Signals

While your local broadcasting
station is sending out items to amuse
you, and you have arranged your
aerial to respond to the frequency set
up by the waves, other wireless
stations are also sending, but as you
are not in tune, you get very little
building-up effect and very little
response. If, however, you have soine
station very near to you with very
strong waves, these may force your
1¢ceiving aerial into oscillation or
vibration, and interfere with the
signals you want to receive. These
forced vibrations are rather difficult
to get rid of, and are the cause of the
interference you sometimes experience
when you happen to be near the sea
shiore and the strong waves from the
ships spoil your reception.

In my next article I will try to indi-
cate what happens to these wonderful
electric currents set up in your aerial
by the broadcasting station and how
you adapt them to operate other sensi-
tive apparatus known as telephones or
loud-speaker.

PEHBIEEHBEBBBEIERER
% A YOUTHFUL 2
-4 CONSTRUCTOR -
BIVCHIVOVRPOLOLIVRVB

Sir,—I wish to congratulate M.
Clark on the “ Midget > Single Valve
Receivor as described in the May issue
of Tae WireLEss ConsTRUCTOR. I am
only 11 years old, but I am a wireless
enthusiast. I built the receiver one
evening, and my father helped me
with the soldering. It is the first set
I have made, and it is one of the best
I have heard. I have taken THE
WireLess ConsTRUcTOR  regularly
ever since it came ont, and think it 18
& fine paper,

Yours faithfully,

Scarborough. Perer  MILNE.

A Remarkable
Five-Valve Receiver
See the April .
“ MODERN WIRELESS "

®
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et
‘A THREE-VALVE %
NEUTRODYNE RECEIVER &
=)
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3
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8ir,—Please find enclosed a photo-
graph of the Three-Valve ILoose
Coupled Neutrodyne Receiver designed
by Mr. Percy W. Harris, MI.RE.,
.and described in the November, 1924,
issue of Tue WireLEss CONSTRUCTOR.

I have made my set in a rather dif-
ferent style to the one published, and
in some cases I have used different

components.
The set is excellent for its clarity,
volume, and selectivity.  Several

. people I meet complain of interference

by Continental stations when it -has
not been noticed by myself at all.

The best aerial I can erect is very
poor—at no place is it more than
8 feet from the house, yet the results
are extremely good. :

Daventry and Bournemouth come in
at full loud-speaker strength; London,
Radiola, Konigswusterhausen and two
other Continental stations I get at
medium strength.

On the ’phones practically
Continental station comes in. The
arrangement of Clix enables me to use
two valves or change the leads to the
L.F. Transformer (primary).

I use a Marconi D.E.R., H.F. and
2 Cosmos short-path valves.

Tue WiRerEss CoNSTRUCTOR iS a
fine book, and keeps well up to its
name, and I look forward to it every
month.

Wishing you every success.

Yours faithfully,
- G. Earwoop.

Southampton.

The three~valve loose-coupled neutro-

dyne receiver constructed by Mr.

Earwood, who is very pleased with the
results he obtains with it.
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Sir,—I notice that very little corre-
spondence has been published in your

‘columns regarding the Anglo-American

8ix, and am rather surprised at this,
as this set has been giving me very
good results.

I have definitely identified by eall
sign and regularly receive most of the
following B.B.C. stations—Cardiff,
London, Bourncmouth, Newcastle and
Birmingham; while numerous Conti-
nental stations have been received, but
in the absence of a wavemeter I am
unable to state definitely what sta-
tions they actually are, with the ex-
ception of Rome, Union Radio Madrid,
and Radio Toulouse, which have been
heard to give their calls.

My latest bag was Dublin, on the
night of March 4, when, I have heard,
some of the B.B.C. stations closed
down owing to a severe electrical
storm. There was no possibility of
mistake in this station, as his call

| sign was heard a number of times.

With the exception of a little trouble
with the last valve, which was even-
tually traced to a dirty contact on the
last jack, the set has given no anxiety
at all, although a little patience is re-
quired to neutralise the valves.

The first evening the set was com-
pleted 6BM was picked up at good
strength.

The L.F. amplifying valves are
seldom used, as the H.ﬁ. side of the
set gives very comfortable signal
strength on two pairs of ’phones, and,
as a matter of fact, clearer reception
is obtained without L.F. amplification,

Valves in general use are Marconi
R’s, in the H.F. and detector. sockets,
working on 40 and 36 volts respec-
tively.

The set, when the X’s are favour-
able, certainly bears out Mr. Harris’s
remarks regarding purity, and seems
to he a whale for distance.

I find T get better results using Mr.
Kendall’s X coils (35 turns) than ywith
those of other types.

I previously worked a Transatlantic
V, but I certainly get better recep-
tion on the first four valves of the
A_A.6 than with the five valves of the
Transatlantic V.

Yours faithfully,
T. A. SHEPHERD.

Cairo.

CARTOONIGRAFS!

See “ WIRELESS,”
the One-Word Weekly.
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HE CERTAINLY WAS SURPRISED !

YeS MADAM —WE CAN
{ DEHIVER. AND FIX T //

VLL SWiTCH QU1 THE

. @QETS HOME ME'LL

LIGHT AND WHEN HUBBY
BE SURPRISED

S

MY UHUSBAND WONT B€ HOME
UNTIL LATE ~1S 1T TUNED
FOR. TO-NIGHTS PROGRAMME. >

—f%’[:/ -~

7 You MUST "\

MARRY ME \
DARL ING —

FOR  YOU ARE

“You SCOUNDREL !
F WHOEVER. You ARE

THAT ENOS. THE SECOND ACT OF<
QUR. M¥STERY PLAY— AND NOW
NYou MUST DECIDE WHICH OF HER
" { LOVERS THE GIRL MARRIES !

* N\ G000- NIGKT EVERBODY
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T is becoming accepted that the use
of a single stage of high-frequenecy
amplification often makes all the

difference between a satisfactory DX
set and the reverse. Although a well-
designed single-valve detector will
bring in a large number of distant
stations, particularly if the reaction
adjustment is of a smooth working
variety (such as with some of the cir-
cuits given by Dr. Robinson in the
last issue of Trr WireLess ConsTruc-
TOR), yet satisfactory reccption with
such circuits requires no small amount
of skill in the operation, and there is
always the danger that the receiver
may inadvertently be allowed to
oscillate, with the result that inter-
ference is caused to one’s neighbours.

The Summer Months

If a stage of high-frequency ampli-
fication is provided, however, the re-
ceiver does not have to be so critically
adjusted in order to obtain good
results, so that one obtains greater
facility in operation with less risk “of
causing interference. There are many
arrangements which are very well
worth trying by those enthusiasts who
desire to achieve long-distance recep-
tion, and particularly now that the
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SOME HIGH-FREQUENCY
= TRANSFORMER CIRCUITS

! 4 By ]J. H. REYNER, B.Sc. (Hons.),

A.CGlL, D.IC, AMLEE.

During the summer months an efficient H.F. stage becomes
a very desirable feature for the reception of distant stations.

summer months are at hand it is all
the more essential to employ some
degree of high-frequency amplifica-
tion.

As is well known, the distant stations
are not received nearly as well during
the daylight hours because the wireless
waves travel better during darkness.
With the lengthening days practically
all reception must be carried out
during the hours of daylight. In such
circumstances the use of a high-fre-
quency stage will prove of very con-
siderable advantage, and the circuits
given in this article may be guaran-
teed to provide interesting material
for experiment during the next few
months.

A Straightforward Arrangement

The first circuit is very simple and
quite straightforward in its operation.
We have a tuned cireuit L, C, in the
grid circuit of the valve V,. The top
end of this circuit is taken to the grid,
but the filament side is tapped not to
the lower end of the circuit, but to
the middle point of the coil L,. This
arrangement is adopted in order to
allow of the valve capacity being neu-
tralised, as will be seen shortly. The
anode circuit of the valve contains the

Y
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Fig. 1.—With this arrangement a smooth reaction control can be obtained
by means of the neutrodyne condenser N.C.
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high-frequency transformer L, L,, the.
primary being tuned by the condenser
C.. The grid circuit of the second
valve contains the condenser C,,

55 lurns 3005C 70 ms 36 05C

Fig. 2.—This diagram will prove help-
ful to constructors who prefer to make
their own H.F. Transformers.

shunted by a suitable leak R, in order
that the valve V, may act as a
detector.

Stability with Simplicity

As has previously been stated, the
first valve V, is neutralised. In the
earlier days, when special coils and
windings had to be employed for
neutralising purposes, it was possible
that the complications involved
rendered such advantages as were ob-
tained somewhat at a discount.
Nowadays, however, when the neces-
sary stability can be obtained by very
simple means, there can be little doubt
as to whether such an arrangement is
worth while.

In this case the anode of the valve
V, is connected through a small neu-
tralising condenser to the bottom end
of the tuned cireuit L, C,. By this
means any energy which is transferred
through the internal capacity of the
valve V, from the anode circuit to the
grid circuit is neutralised by the
energy transferred through the neutro-
dyne condenser. Since the filament is
connected to the middle point of this
coil it will be obvious that any energy
transferred through the neutrodyne
condenser must be in the opposite
direction to any feed-back to the valve
itself.

Effect of a Centre~-Tapped Coil

This arrangement therefore requires
a centré-tapped coil in the grid cir-
cuit, and it is one 'which gives very
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satisfactory results. The neutrodyne
condenser may be used, if necessary,
as a reaction countrol. There is one
definite position at which the valve 1s
completely stabilised, and if the con-
denser is varied on either side of this
position the circuit commences to
oscillate. Tt is usually found that by

The coil L, should be a 50 or 75 coil,
depending on the size of the condenser
C., while the coil L, should be slightly
larger. The actual value of the coil
L, may best be determined by experi-
ment, as it will be found to depend to
some extent upon the valve in wse.
In this connection the Transadapta,

Ve

L

[l

= BRI |

i J

Fig. 3. — Reinartz reaction on the detector valve is provided for in this
circuit, a high degree of selectivity being obtained.

moving the condenser to one side or
the other a smooth control of oscilla-
tion may be obtained which gives a
very satisfaetory reaction adjustment.

It might be thought that since a
centre-tapped coil is employed in the
grid circuit only half the effective
voltage of the tuned circuit L, C,
is actually applied across the grid and
filament of the valve V,. While this
is true to a certain extent, other
effects take place which render the
loss of signal strength caused by this
arrangement comparatively small, and
this circuit is one which can be
thoroughly recommended. The aerial
atself, as will be seen, is tapped to the
bottom end of the coil L,, so obtaining
a form of tight-coupled aerial.

The H.F. Transformer

The high-frequency transformer may
take a variety of forms. 1In the first
place one can employ the various types
of plug-in transformer on the market,
such as are made by a variety of manu-
facturers.  Although at first sight
these coils appear to be inefficient, it
should not be assumed that this is
necessarily the case. The recent re-
searches carried out at- the Eistree
Laboratories . indicate that fine wire
coils are by no means as iuefficient as
one would suppose at first sight, and,
in addition, the fact that the coils are
more or less hank-wouud enables the
requisite inductance to be -obtained
with a comparatively short length of
wire, so that it is quite possible to
obtain good results with a plug-in
transformer of this type.

Using Plug-In Coils

An alternative arrangement is to
use plug-in coils for the transformer,

manufactured by Messrs. Gambrell
Bros., is particularly useful, since it
enables two coils to be plugged into
two sockets side by side, and a small
switch in the base enables the direc-
tion of one of the coils to be reversed
relative to the other. For any
experimental work, therefore, this
device is very useful.

Home Construction

Those readers who prefer to make
their own transformers can construct
quite an efficient type by winding 55
turns of 30-gauge D.S.C7 wire on a
3-in. former for the primary (tuned
with a .0005 condenser), and 70 to 80
turns of any suitable gauge of wire,
such as 36, on a slightly smaller

former placed inside the primary. Ian
order to obtain a fairly tight coupling,
of course, the secondary former
should be only slightly smaller in dia-
meter than the primaryv. Fig. 2
illustrates the construction.
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Another type of circuit which gives

L very satisfactory results is that shown

in Fig. 3. Here the tuned circuit
L, C, is connected "directly across the
grid and filament of the valve V,,
without any centre-tapping arrange-
ment. The H.F. transformer in the
anode circuit is of a slightly different
pattern in that the primary winding
is untuned. The secondary winding
L, is tuned in"the msual manner, and
connected across the grid and filament
of the valve V,. The necessary con-
denser and leak are inserted in the
grid lead of this valve in order %o
produce the required rectification.

Reaction on the Last Valve

Now in order to operate this type
of circuit satisfactorily the coil L,
should be somewhat small and reac-
tion must be provided upon the
detector valve. For this reason the
coil L, is shown coupled to L, and
the reaction is controlled by the con-
denser C,, the arrangement being
similar to ‘‘ Reinartz’’ reaction.
The high-frequency choke in the
anode circuit may be omitted in some
cases, whether it is necessary or not
depending upon the self-capacity and
other constants of the telephones.

A Non-Radiating Arrangement

This circuit again is neutralised
the mnecessary voltages in this case
being obtained by centre tapping the
primary winding of the transformer
L,. The anode of the valve V  goes
to one end of the coil, and the neutro-
dyne condenser is connected to the
other end. In this case, therefore, as
before, we have a feed-back of energy
through the neutrodyne condenser
equal and opposite to that through
the valve itself, and by suitable
adjustment of the neutrodyne con-
denser the arrangément may be main-
tained in a perfectly stable condition,

Since definite reaction is. provided

PHBIIBEBE

The Bodine
“Twin Eight”
R.F. transformer
is designed to
have a small ex-
ternal field.

JBHIBBHTEE

on the last stage in this receiver, it
is ‘mot uecessary to employ the
neutrodvne condenser on the valve
V, to produce any reaction effects,
and in many ways this is a much
better arrangement. If the valve
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V; is correctly neutralised, then even

if the valve V, is permitted to oscil-.

- late no radiation will take place from
the aerial circuit.

Sizes of Coils

The coil L, of this transformer may

be a 50 or 60 coil having a centre

" tapping as shown. The coil L, should
be a 50 or 75, depending upon the size

50 Tyrns
Centre rapped
36 D.5.C

55 Turns 30 0.5.C;
40 Turns 30 0.5.C /

Fig. 4—Constructional details of

an H.F. transformer suitable for

the circuit given in Fig. 3 on
the previous page.

of the condenser C,. Al that is
mecessary in this case is that the coil
shall tune over the whole of the broad-
cast band. The coil L, again depends
upon the size of the reaction con-
denser C,, but a 30 coil or even a
little snialler will usually be found
satisfactory.

As in the previous case, this whole
transformer may be made .up by the
constructor himself should he so
desire, -and the details given in
Fig. 4 will be of interest in this
.oonnection.

A Third Circuit

A third type of ecircuit which may

be employed and which does not
require neutrodyning is that shown in

FBBLBYHOD

A ' very effective
H.F.
can be made with
two basket coils.

transformer

0TBBEBHD

Fig. 5. In this case the high-tension
supply to the valve V, is obtained
through a high-frequency choke L,
while the high-frequency currents
pass through the condenser C, on to
the coil, L,, which is tapped fairly
close to the filament end. The coil
L, is tuned by the condenser C, and
the voltages produced are applied
across the grid and filament of the
valve V,, which is arranged to act as
a detector in the normal manner.
The grid circuit of the valve V, may
be of any suitable kind. In this par-
ticular case a tight-coupled aerial coil
has been shown. Tho aerial is con-
nected to the coil L, this coil heing
coupled to the coil L,, which is tuned
by the condenser
across the grid and filament of the
valve. As has been pointed out in

- Wireless Weekly by Mr. G. P. Ken-

dall, the coil L, should preferably be

C, and connected -
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Coil Tappings

The coil I, may be any suitable
type of high-frequency choke, or maj
be made up by winding 200 turns on
a 1-in. former with 36 D.S.C. wire.
The coil L, should be such that it will
tune satisfactorily with the condenser
C, over the whole of the band
required, and should be tapped at
from 1/10th to 1/5th the way up.

A Lissen “ X coil or a similar
type of tapped coil may be employed,
in which case the 50 or 75 coil would
be suitable. A swinging reaction coil
L, has been provided in order to
bring the detector valve to the point
of oscillation.

A Selective Circuit

If desired, of course, a fixed reac-
tion coil may be employed, and, a
capacity controlled arrangement may
be adopted somewhat as shown in
]

\"73
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Fig. 5.—In this circuit the H.T. is applied to Vi via an R.F.C., whilst for
best results the aerial coil L: should be tapped.

made with tappings, in order to allow
for the constants of different aerials
at varying frequencies. An adjust-
ment which may be right for the
lower part of the broadcast band
would not necessarily he correct for
the upper pértion, and another

- tapping would give hetter results.

Fig. 3. Alternatively, the coil 1,
may be home wound, in which case

55 turns on a 3-in. former wound
with 30 D.S.C. wire will be quite
ratisfactory.  Tappings should be
taken every few turns up to, say,
20 turns.

This last type of circuit is one

which can be made exceedingly selec-
tive, and by suitable adjustment the
reaction control can be made smooth
and easy. It does not possess the
same advantages as the Fig. 3 circuit,
however, for if the circuit- L, C,
begins to oscillate then a certain
amount of the oscillations will find
their way. back to the aerial circuit.

Experiments Worth While

These are just a few of the circuits
which may be tried by the experi-
menter, and most of the ideas shown
i one circuit can be applied equally
well to any of the other types of
circuits, so that there are various
possible rearrangements of the ecir-
cuits given. A little experiment with
high-frequency valves, when proper
precautions are taken as detailed in
this article, will amply repay any
time which is spent, and the satis-
factory results which can be obtained
without any ecritical adjustment are
extremely pleasing.
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There are magnets in the Lissenola
which will last a life-time

No better loud speaker ever was made than the one you can make with
your own hands with the ‘‘Lissenola ’’—it will challenge comparison
with the most expensive loud speaker you can find, no matter what the
price. _The magnets used in its sound reproducing mechanism are
forged out of steel containing new alloys. But the alloys themselves are
not sufficient—the magnets have to go through critical heat treatment
before they are finished. There must be no over-heating and no under-
heating. So important is this heat treatment that the pyrometers used to
record temperature must be calibrated every morning. The same care
marks every stage through which the ¢ Lissenola’’ passes before it
finally reaches your hands—a fine piece of sound reproducing mechanism.

Compare the price last. Make this test before proved efficiency. Inaddition the “Lissenola *
buying. Go to your dealer—ask him to put fits the tone-arm of any gramophone instantly
on the best loud speaker he has in stock— converting it into a radio loud speaker.
then usc the same horn on the By using the Lissen Reed (sold sepa-
Lissenola and see if you can notice any rately for 1/-) the * Lissenola * will
diffevence. carry a cone or any other diaphragm
The “Lissenola’” only needs the working on the reed principle. You
addition of a horn to give results can quickly make a paper diaphragm
equal to a loud speaker costing several yourself.

pounds. You can build the horn your- Your dealer will gladly demonstrate
self. Tull size diagrams and clear and supply—or send for the ‘‘ Lissen-
instructions are given with every 3 ola’” post free by return from the
instrument that tclls you how, for a ing method of attaching MMAKers—price 13/6, or with Lissen
few pence, you can build a horn of Reel 1o Listercla Reed, 14/6.

BUY THE LISSENOLA
and build your own_Lo'uJ Speaker
Lissen. Limited, 26-30, Friars Lane, Richmond, Surrey

'Phone i Richmond 2285 (4 lines).

‘Grams 1 ** Lissenium, ’'Phone, London.'’
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CHOKE OR RESISTANCE COUPLING?

Some notes on the resistance-capacity and choke-capacity
methods of coupling note-magnifying valves.

By JOHN W BARBER.

HEN designing a receiver for
his own -use, the home con-
structor is faced with the pro-

blem of note-magnifying valves and
the method by which they shall be
coupled together, and to the detector
valve or crystal. There are, as
readers will know, three principal
methods in general use, namely, the
low-frequency transformer, the resist-
ance-capacity method, and the react.-
ance-capacity, or choke, system.

The Three Systems Compared

Of these three, the transformer is
possibly the most popular, but either
of the remaining methods can give
considerably greater  purity of repro-
duction than some of the less expen-
sive makes of transformer. It will
be assumed that the average listener
prefers purity of tone to just mere
volume, hence only the resistance” and
choke methods of low-frequency ampli-
fication will be considered in the pre-
sent notes, and an endeavour will be
made to present to the reader an
unbiassed statement of the advantages
and disadvantages of both.

Similarities
The two systems wunder discussion
are very similar in the arrangement

of the circuits employed, as will be
seen upon reference to the diagrams,

PEDBBFPBBIROVBFEVREBEBBEEIEIRBIFEEII DB EBTEEIHE

Fig. 1 being a resistance-coupled
amplifier circuit following a detector
valve, while Fig. 2 shows the circuit
diagram of ¢ The Quality Four,” a
receiver described in the February
issue of Modern Wircless by the pre-
sent author. This receiver consists

- of a high-frequency amplifier, detec-

which goes to the grid of the next
valve, and to a grid leak.

The high-tension feed to the valve
is made in one case through a high
resistance, of the order of 100,000

|

vl 2
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Fig. I.-—'A useful three valve circuit, consisting of a detector valve with
reaction followed by two stages of resistance-coupled amplification.

tor, and two stages of choke-coupled
low-frequency  amplification, jack
switching  being employed
in order that the note mag-
nifiers may be eliminated
at will. It will be seen,
upon comparing these two
circuits, that the anode of
the detector valve is joined,
through a reaction coil in
the case of Fig. 1, to a
condenser, the other side of

The layout of a 2-stage
choke amplifier
described by Mr. Barber
in the September, 1925,
issue of this journal.

640

ohms or more, and in the other
through a choke coil, which should
have a high inductance, in general
not less than 50 henries.

The H.T. Battery Problem

Now the resistance of the choke
coil to direct currents, such as that
taken from the high-tension battery,
will not be very considerable, whereas
that of the resistance will, of course,

be very high. Now the voltage
** lost,”” due to drop in this resistance
will be very  considerable: for

example, when using a special resist-
ance amplifying valve and an anode
resistance of 150,000 ohms, as much
as 40 volts may be ‘‘lost’ under
quite normdl working conditions, and
this will have to be allowed for by a
corresponding increase in the voltage
of the high-tension battery.

As far as the home coustructor is
concerned, this fact constitutes the
principal deterrent to the more exten-
sive  employment of  resistance
amplifiers.
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Choke Amplification

The choke amplifier, on the other
hand, does not call for such a large
high-tension battery, as the voltage
drop across the choke coil will be
quite small, and thus there is little
loss to be compensated for.

Noisy Resistances

Until quite recently, wire-wound
high resistances of small size were not
obtainable, and the existing type of
graphite resistance, after a little use,
could bécome excéedingly noisy, as all
who have used such resistances will
know. This constituted a very con-
siderable drawback, and many resist-
ance amplifiers were discarded for
this very cause. Nowadays, however,
several excellent types of wire-wound
anode resistance are available, and
these may reasonably be expected to
be quiet in operation.

Possibilities of Distortion

The choke-coupled amplifier suffers
from none of these disadvantages, as
a choke coil must, naturally, be wire
wound, but a very serious gefect may
arise in the event of the choke mot
having sufficient impedance, by which
is meant resistance to varying- cur-
rents of the kind obtaining in a low-
frequency amplifier. The impedance
depends, among other things, on the
inductance of the choke, which in its .
turn depends upon the number of
turns of wire put on the coil.

A choke can very easily be rendered
useless by putting on too little wire,
in which case the impedance of the.
choke coil to all frequencies is
reduced, with a consequent reduction
in quality of reproduction, owing to
the lower frequencies being lost. If,
therefore, your reproduction is thin
and squeaky, and you have no reason
to suspect your loud-speaker, you
may find that the substitution of
another choke with more turns will
improve matters.

The

choke amplifier
after wiring up.

Unwanted H.F. Amplification

Either type of amplifier may give

trouble due to amplification at radio
frequency, but this can wusually be
overcome by joining a condenser
across the first resistance or choke.
Such a condenser is shown at C, in
Fig. 1, and need not be larger than
0005 in general. In the case of the
choke amplifier, the provision of such
a condenser will very often be found
to have a lowering effect upon the
tone produced, and if this is undesir-
able, the size of the condenser corres-
ponding to C, should be reduced
until it is just of sufficient capacity
to perform its function without any
deleterious effect upon the reproduc-
tion.

Considerations Governing Your

Choice
Which method, then, are we going

TuE WIRELESS CONSTRUCTOR

to employ®? As regards volume, there

.is little to choose between the two.
Provided that suitable valves are
used, and the same valves are, as a
rule, suited equally to both systems,
sufficient volume will be obtained for
all ordinary purposes from two, or at
the most, three, stages. The writer
has received, upon ¢ The Quality
Four,” a very large number of distant
stations upon the loud-speaker, there
beinx onlv two note-magnifying stages
employed. '

For thuse of us who are unable to
keep a 150-volt high-tension accumu-
lator at hand, the resistance amplifier
seems a little difficult, and the writer,
personally, adheres to the choke
amplifier, if only for that reason.
Each case must, of course, be judged
upon its merits, and in cases where
the H.T. problem is not pressing
there seems little to choose between
the two systems.

‘——0+4
9+ 3

L,

T

POTENTR

+
C.B.
Fig. 2.~The circuit of “The Quality Four,”” which consists of H.F., detector, and two choke-coupled L.F. amplifiers,
641
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CONTROLLING

REACTION
WITH A CONDENSER

PHILIP H.WOOD, B.Sc.(Hons)FPSL.

Thig, single-valve receiver employs the ever-popular Reinartz circuit and plug-in coils.

N this country the need for selec-
J[ tivity in a receiver intended for
local reception is not yet as
marked as it is in the United States
of America, where there may be a
dozen or more broedcasting stations
within the confines of a single large
town. No two British main stations
are close enough together to interfere
with one another as far as local recep-
tion is eoncerned—only the fong-dis-
tance enthusiast needs to cut out his
local station in order to - réeeive
another. :

When Selectivity 1s Necessary

At the same time, however, many
listeners are subject to other forms of
interference caused by shipping and
nearby spark stations, and in such

cases a selective receiver becomes a

necessity.

When this receiver was designed this
point was borne in mind, and selec-
tivity with good sensitivity for com-
paratively locel work was aimed at.

The Reinartz Arrangement Used

The theoretical circuit incorporated
in the receiver is shown in Fig. I, and
it will be seen that it is a Reinartz
arrangemeny. It embodies, however,
an interesting modification suggested
by Mr. Percy W. Harris, consisting
in the use of a single tapped plug-in
coil in place of the separate aerial
and grid coils characteristic of
Reinartz receivers,

The coil in question, L,, is a stan-
dard Lissen “ X’ coil, the tapped

T THHI I

All battery connec-

_tions are made to a

termirnal strip

screwed to the edge
of the baseboard.

RS T

turns of which form the aerial induct-
ance, while the remaining and larger
portion of the coil forms the grid in-
ductance, and is tuned by the variable
condenser C,. The resulting semi-
aperiodic coupling, combined with the

\

E

Fig.1.—L1 is a tapped coil which serves
as both aerial and grid inductances,
while L3 is a high-frequency choke coil.

fact that very few turns are included
in the aerial-earth circuit, gives the
receiver a fair degree of selectivity.

Condenser-Controlled Reaction

The remainder of the circuit follows
the usual Reinartz scheme. PBetween
the anode of the valve V, and the
telephones is a choke coil L,, which
may conveniently be an ordinary
plug-in coil of one of the larger sizes,
whose function is to ensure that the
high-frequency currents are not by-
passed by the telephones. This coil
should obviously have a low self-
capacity, or the object in view will be
defeated. ™

As it is, the high-frequency currents
take the path through the reaction
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coil I,, and the reaction condenser C,
in series with it, this coil and con-
denser being connected between the
anode of the valve and the aerial
L, is mounted in the moving block of a
two-coil holder, and can be coupled
to the fixed coil L,, Thus dual con-
trol of reaction is possible—by varying
the magnetic coupling between L, an
L, by means of the coil holder, and
by varying the capacity of the con-
denser C,. Condenser control of re-
action is one of the characteristics of
the Reinartz circuit.

Some Notes on Components

Materials and components required
for the construction of this receiver
are listed below, but, although the
actual brands of goods employed in
the original set are given, other
reputable components should prove
equally satisfactory,

An anti-vibration valve holder is al-
most a necessity if a dull emitter valve
is to be used, while theresistance of the
theostat depends on hoth the valve
and the battery voltage you intend to
employ. A vernier movement will be
found desirable on both variable con-
densers, since the degree of selectivity
of the set renders the grid-circuit
tuning fairly sharp, while 1f the most
is to be made of the type of coupling
employed fine control of reaction 1s
necessary.

What You Will Require

Here is the list of components,
together with the makers’ names: —

“ Camco ’ cabinet, with panel 12 in.
by 8 in., with baseboard 12 in. by 9 in.
(Carrington Manufacturing Co.).

The large coil on the Ileft

is the choke. Note how

the wiring is arranged to

allow the reaction coil to
swing freely.

One .0005 ¢ Polar”’
variable

cam-vernier
arial condenser (Radio Commu-
nication Co., Ltd.).

One .0003 “ Polar’’ cam-vernier
variable condenser . (Radio Commu-
nication Co., Ltd.).

One “ Crescent’’ two-coil holder
(W. J. Henderson & Co., Ltd.),

Two ‘ Decko” dial indicators,

raised type (A. F. Bulgin & Co.).

THE WIRELESS CONSTRUCTOR

One .0003 ¢ Freshman’ fixed ccn-
denser (Igranic Electric Co., Ltd.).

One 2-megohm grid leak (Igranio
Electric Co., Ltd.).

One ‘‘ Efesea *’ vernistat, 30 ohms
(Falk, Stadelmann & Co., Ltd.).

One anti-microphonic anti-capacity
valve holder (Norman Radio, Ltd.).

One  board-mounting  single-coil
holder (Peto-Scott Co., Ltd.).

I

I//4"

3/4:,

! Ian

, 198
REACTION l

@

/74 PHONES
|

Fig. 2.—The panel layolt is symmetrical and all drilling dimensions are given here.

i2 wr
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Eight Belling-Lee indicatiug ter-
minals (Belling & Lee, Ltd.} (ac1ial,
earth, ’'phones +, ’phones —, L.T. +,
L e JOHUI =5 BT =)

Ebonite strip for terminals, 4 in. hy -

2 in. by 1 in.
Glazite, flex, spade tags.
Lissenagon ‘X’ eoils (see text)
(Lissen, Ltd.).

Drilling the Panel

Drilling dimensiofis are shown in
Fig. 2, and a symmetrical layout
characterises the panel. The aerial

and earth terminals are on the left

and the telephone termimnals on the
right. The upper of the latter is the
positive terminal, and is wired to
H.T. +. The position of the hole for
the coil holder depends on the thick-
ness of the baseboard, and in the case
of the particular coil holder used had
to be exactly 1 in. above the top sur-
face of the latter.

The rheostat is placed near the top
of the panel to avoid fouling the coil
in the fixed block of the cail holder,
and will require a ; in. hole.  Tal
indicators are used in the erigiual set,
and their pointers overlap the dial
edges slightly to facilitate reading,
but this will not be possible nuless the
raised type are used. The left kand
dial is that of the .0005 grid-tuning
condenser C,, the .0003 condenser C,,
whose dial is seen on the right, being
used as reaction control.

Fitting the Panel

When the panel has been drilled and
the compdnents mounted upon it, slide
the baseboard into the cahinet and fit
the panel to the front. Holes for the
fixing screws should previously have
been drilled near the lowor edge of
the panel, and if the latter is screwed
to the baseboard while in position in
the eabinet, a good fit will result.

Terminal Strip

The ebonite strip fof the battery
terminals is fixed to the :back of the
baseboard by means of wood screws.
Four 2 B.A. clearance holes about an
inch apart are required for the ter-
minals, and two counter-sunk holes for
the fixing screws, while the back of the
cabinet is cut away to allow the ter-
minals to protrude. As in the case of
the panel, the strip is best fixed in
position with the baseboard in the
cabinet, so that.there shall be no mis-
take about its position.

Wiring the Receiver

With the panel fitted the baseboard
components may be placed in position
and the wiring commenced. The single
coil holder for the choke coil L, is
placed on the left of the haseboard,
looking from the back, and the valve
holder on the right in a similar posi-
tion, :

The wiring will, present little diffi-
culty if Fig. 8 is followed. It will be

noticed that -the grid leak R, is
fastened directly to the grid con-
denser, a% one end by a screw and nut
and at the other by means of the grid
terminal of the valve holder. The
coil holder should be hrought well
away from the panel to allow L, to
clear the rheostat R,. while leaving
sufficient room for the reaction coil to
swing freely iunside the cabinet.

This point must be borne in mind
when making eonneections, so that
space is left for the easy insertion of
the coils.

it will be noticed that connections
to the reaction coil L, are made by
means of flexible leads fitted with
spade tags, so that they can be easily
reversed if necessary. A flexible lead is
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also used for connectfon to the tapping
point of the “ X ™ coil.

Testing Out

When the wiring has heen cempleted
and checked, the battery circuits
should be tried out and a general-pur-
pose valve inserted in the valve holder.
Insert a No. 60 or 75 “ X'’ coil In
the fixed block of the coil holder and
a No. 30 plug-in coil in the moving
block. Connect the flexible lead from
the condenser C, (i.e., from earth) to
the larger tapping of the © X 7’ coil,
which will be 10 turns in the case of a
No. 60 and 13 turns in the case of a
No, 75. Use a No. 150 or 200 coil
for the choke ‘L,, and complete the
battery, aerial and other connections.

i@ +

AERIAL

'PHONES

EARTH

TOP LINE OF
BASEBOARD ~ X

OF PANEL

70 L]
rAPPING

o

Fig. 3—The wiring is quite straightforward and this diagram forms a

complete guide.
644
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This photograph shows that the components are well spaced. Note how
the grid leak is fixed in position.

Preliminary Adjustments

Swing L, and L, as far apart as pos-
sible and turn the reaction condenser
C, to the minimum capacity position.
Turn on the valve and apply about 30
volts H'T. On turning the knob of
the grid condenser C, slowly the local
station will be heard at fawr strength
and can be tuned in accurately hy
means of the fine motion of the con-
denser.

For the benefit of those who have
not used these ¢ cam-vernier’’ con-
densers befare, it should be explained
that at any position of the plates an
ingenious device allows a vernier
motion to be imparted over ahout five
scale divisions using. the ordinary knob.
Ten minutes’ practice will suffice to
‘“ get the hang of it,”’ and the useful-
ness of having two degrees of adjust-

ment with only one knob will be -

appreciated.
Reaction Control

To return to the operation of the
set..” With the local station tuned in
on C,, turn the reaction condenser C,
towards the maximum, when signals
will probably greatly increase in
strength. Stop immediately the set
shows any tendency towards oscilla-
tion, and in any ease do not go
geyond, say, the half-way mark on the

ial.

If the set does not oscillate with the
condenser O, adjusted as described
bring the reaction coil closer to I,
until the set just oscillates, this opera-
tion being carried out during a silent
period, of course, to avoid interfer-

ence to neighbours. Leaving the re-
action coil 1n the position found, sub-
sequent reaction control can be car-
ried out with the condenser C, within
wide limits, although the coil coupling
may have to be altered occasionally.
The reaction connections shown in the
wiring diagram will usually be found
correct, but the flexible leads may
have to be reversed in some cases.
Coils to Use

For the ordinary broadecast band a
No. 60 or 75 Lissen ‘* X *’ coil should
be used for L,, the smaller tapping of
the two provided on each coil being

A handsome appear-
ance characterises
the finished receiver.

il L I
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© transmission, a
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employed for the greatest degree of
selectivity. The No. 75 coil, having
the larger tapping, will probably be
found easier to werk with, but the
wavelength of one’s loeal station will
be a deciding factor. A No. 35 plug-
in coil will probably be found ample
for reaction, with a No. 200 coil as the
choke.

When receiving 5XX, a No. 250
“X7” coil should be employed, the

50-turn tapping being used. A small

reaction coil will in all probability still

suffice—a No. 50 was used in the
original set and proved ample.
Valves

General-purpose valves will give
quite good results in this receiver, but
a high-impedance valve of the type
used for resistance-coupled amplifiers
proved to be best. Thus, while an
Osram D.E.3 and a Fama bright-
emitter gave satisfaction on the local
Marcont D.E.3B,
which is a resistance amplifying valve,
was decidedly better for distance work.

Tests Carried Out

Tested 81 miles from 2LO, London’s
transmission came in at excellent
strength; in fact, a Brown H3 loud-
speaker could he made to give fair
signals, although ¢ loud-speaker
strength *’ could not be claimed. 5IT,
5NO, Ecole Superieure, and several
other Continentals were also heard.
On the higher wavelengths 5XX came
in well, and good signals were obtained
from Radio-Paris. Incidentally, there
was not a trace of 5XX with the
latter’s signals.'

Tuning was reasonably sharp, and
even Birmingham, usually so easy to
tune in, could be missed through
hasty turning of the grid-circuit
tuning condenser. The H.T. voltage
used varied between 18 and 50, about
30 volts being suitable for general-
work. The set gave quite. good results
on 2L0’s transmission without aerial
and earth and should prove useful to
those having poor aerial systems.

(Continued on page 672.)
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TAKE CARE OF YOUR
L.T. BATTERIES

By D. J. S. HARTT, B.Sc.

May, 1926

The. observance of the few simple rules and the hints given below will enable you to get the utmost from
your accumulator, whith, very often, is the most neglected item in the wireless equipment.

OT the least important items
in  your wireless equipment,
assuming you are the possessor

of a valve receiver, are the high-ten-
sion and the low-tension batteries,
but it is quite a common thing to find
that these accessories are often the
most  iteglected and badly-treated
parts of the equipment. It is thus not
surprising that one hears of many
cases of unsatisfactory service being
obtained, which are usually attri-
butable to want of thought and atten-
tion to a few precautions and neglect
in. observing certain simple rules.

The Accumulator

Let us consider first of all the low-
tension accumulator, which often
comes in for a good deal of unjust
criticism from those who fail to see
that it is treated properly. If you
start well by purchasing an accumu-
lator of good make, there is no reason
why you should experience any trouble
during the long period of useful
life of the battery. In the first

lace, the majority of accumulators
or wireless purposes have celluloid
containers, and it is wise to pro-
vide a crate or carrying case to safe-
guard against damage to the cou-
tainer, with consequent risk of
troublesome leakage of the electrolyte.

Stopping a Leak

If vou have the misfortune to
damage your accumulator in this way,
and the leak is small, it may be re-
paired in the following” manner:—
Having carefully located .the position
of the leak, drain the electrolyte from
the accumulator. Next dissolve some
scrap celluloid in a small quantity of
amyl acetate or acetone (this may be
obtained from your local chemist for
a few pence), until it forms a solntion
of stiff consistency. If the leak is
only minute, a small portion of
this solution smeared over it and
allowed to dry thoroughly. will effec-
tively stop it.

In Serious Cases

Should the leak be more serious,
however, a suitable-sized patch of
celluloid should be applied over it,
having first smeared the patch and
the part of the case around the leak
with the above solution. The patch
should be well pressed on and allowed

to dry thoroughly. One should be
careful not. to use too much of this
solution, or there will be a risk of the
solution ‘¢ eating  Into the case.

Corroded Terminals

One has only to visit a charging
station in order to realise how many
people neglect their accumulators. An
inspection of the aceumulators sent in
for charging will often show that quite
50 per cent. have badly-corroded
terminals, and are in a dirty
condition.  Cases are not unknown
where it has been impossible to un-
screw the terminals owing to excessive
corrosion, and efforts to loosen them

haré resulted in their parting com-
pany with the accumulator!

This corrosion could guite easily
have been aveoided if all the metal
parts of the terminals and the shank
of the screws had been kept well
greased with vaseline. The top of the
container should be kept free from
acid and dirt, for if this is allowed
to remain, quite a serious leakage of
current may take place between the
terminals.

Obtaining Satisfactory Service

If you have facilities for charging
accumulators yvourself, there are a
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namber of points to which attention
should be paid in order to secure the
maximum life and most satisfactory
service.  Adhere strictly to the
maker's instructions for the first and
subsequent eharges. - The necessary
particulars are given in all good makes
on a label affixed to the side of the
accumulator. These details should in-
clude the specific gravity of the
acid  with which e accumulator
should be first filled, the charging rate
for the first charge, the normal charg-
ing rate, and the specific gravity
of the acid when fully charged.
Other particulars usually given are
the maximum safe rate of discharge

Given due attention end

proper treatment there
reason why an
should not
have quite a long useful

life.

is mno

accumulator

°0000800000000000000000000100000

and voltage om load (i.e., when
the accumulator is supplying current)

“below which the eells should not. be dis-

charged.

Do not esxceed -the charging rates
specified, for this will tend to cause
disintegration of the active material
in the plates and shorten the life of

. the battery.

“ Topping Up”

Now whether vou charge the accu-
mulator yourself or sead it to a
chavging -station, vou should periodic-
ally test the specific gravity of the
acid, and inspect it from time to time
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How the Wuncell defies old age

'B- LD friends, they say, are best. The longer one ‘?‘
OUSCS the Wuncell Dull Emitter, the more one
appreciates its many sterling qualities—its supreme
sensitiveness — its outstanding ability to produce a
wonderful mellowness of tone—its complete freedom
from microphonic noises—aud, above all, its unvarying
high standard of performance.
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Owing to its unique filament, found in no other valve,
the Wuncell is essentially a long-life valve. It is one you
can choose with complete confidence, knowing that it will
give you a long period of faithful unremitting service. A
Dull Emitter, in fact, worthy of the reputation enjoyed
by Cossor throughout this country and abroad.
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