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A THREE -VALVE DUPLEX RECEIVER
By

C. P. ALLINSON, A.M.I.R.E.
This set allows you to receive your local station and 5XX simultaneously, separate detectors being provided for

each, while art L.F. amplifier can be coupled to either.

" / WISH 'it were possible to receive
2L0 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 my sister was keen to hear
from 2L0."

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
and batteries at the
;same time as a long -
wave transmission.
Thus, Brussels may
be received on one
pair of 'phones and
Radio Paris on
another, or one of
t h e 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 do 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 frequencies. 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

being 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) respectively in Fig. 1. At (a) the
condensers 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

Ma.

handsome appearance.

impedance to the low frequencies
being high, while the chokes or induc-
tances L L, and L, 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 to pass,
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but will let through the low ones, while
the condensers C1, 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
balanced, 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 awl
loud - speaker or
'phones.

Three valves 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 rice
versa.

The theoretical circuit diagram is
shown 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,
is an inductance which chokes back
the short waves but lets the long ones
through.

Optional Amplification
The circuit L, 0, is suitably tuned

to the short-wave broadcast stations,
while L, C, responds to thelong-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 0 that on the right
being C, for the reception of 5XX,
etc. The small variable condenser C.
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 output, 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 14 and
I.,. 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

'IPig.2.-The circuit used.

High P12.15

LI L2

c
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(b)
LOir Pass

Fig. 1.-Two filter systems. (a) Passes
high frequency currents but stops
those of low frequency, while (b) does

the reverse.
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0

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 receiver, and although there is no
actual need 'to use the components -
specified they should be replaced only
with such as are known to be of good
make if the best possible results are
to be obtained.

One ebonite panel, matt finish,
20 in. x 8 in. x in. (Paragon
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 with
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6 Sin. handles (Garnett, Whiteley &
Co.,Ltd.).

hree 30 -ohm Yesly filament resist-
ances (Engineering Supplies, Ltd.).

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

One Perfectia L.F: transformer
(The Formo Co.).

One baseboard mounting neutro-
dyne condenser (Burne-Jones & Co.,
Ltd.).

Two .0005 µF fixed condensers, and
Two .0003 ,o.tF fixed condensers

(Dubilier Condenser Co., Ltd.).
Two variable grid leaks (Bretwood,

Ltd.).
One clip -in condenser and mounting,

value .001 to .006 1.1.F (L. McMichael,
Ltd.).

Four large lacquered brass terminals
and

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.

Constructional Notes
The panel should be drilled for

mounting the various components, as
shown in Fig. 3. A I -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 ir in. in
diameter.

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

0 +2
+l

L.S.

L .T. + +
C. B.

The amplifier plug may be used in either Jack I 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 Fit. 3,
will give the necessary dimensions for
this part of the work, but, of course,
if components other than those speci-
fied are used it will probably be neces-
sary to alter the layout slightly. it
is not advisable to do this, however,
unless the constructor has had a fair
amount of experience.

Use of Panel Transfers
Before actually mounting 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 exact
functions of the controls. The trans-
fers may be' 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 removed,
the surface of the transfer is just
moistened with the spirit and affixed
to the panel. After it 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 off
quite easily; eaving the transfer itself
in position the panel.

Having done this, mount the com-
ponents on the panel and fix this to
the lzrz-._ ilmtard. The components which
are mounted hereon may now be put
into place, and for this purpose the
back of panel wiring diagram shown
in Fig. 4 will prove of assistance, since
it represents 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 ConneCtiout
The wiring of the set should now be

commenced, and -it will be found con -

Those coils seen on the left are
for long -wave reception, whilst
the H.F. cloke coil is mounted

near the top of the panel.

venient to consult 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 connections 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 for it to go in), this may be
placed in position and the wiring
finished off.

The disposition of the
components behind the
panel has been carefully

thought out.

THE WIRELESS CONSTRUCTOR

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 U.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

amp. 5 -volt dull emitters. For .66
valves a four-voltia accumulator will be
the right one, or a three -volt dry
battery. If it is intended to use a
dry battery, it should be of sufficient
capacity to give the current necessary
to run three valves at once.

Battery 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 connect 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. In this
case, should the H.T. battery be con-
nected across the filaments owing to
any error in the wiring no damage will
be done. Everything being found to
be correct, the set may now be tested
on the -aerial.

Coils and H.T. Values
Looking at the set from the fiont,

the left-hand coil holder will be for

629
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fit I

SHORT WAVE AMPLIFIER
DETECTOR llt" I

-41- Vie I

CONC WAVE
DETECTOR REACTIOIY

this diagramdiagram carefully when marking out your panel. Blueprint
from the publishers.

the short-wave broadcast coils, the
correct sides being a No. 50 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 a No. 75
or 100 coil will be found large enough
to give reaction, and should therefore
be employed. Connect the correct
values, 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.

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 No. 3), and plug the ampli-
fier plug instead of the 'phones into
jack No. 1.

The local station 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

C 1039A

43/4'

may be obtained

under favourable conditions they may
be considerably exceeded. With the
loud -speaker on, the grid bias battery
may be adjusted tcr give the most,
faithful reproduction, a nine -volt
battery tapped every 11 volts being
suitable for this purpose. It is con-
nected to terminals GB- and GB+.

The loud -speaker may now be
replaced by the 'phones, and with the
judicious use of reaction other stations
may be-13earched for. Having tuned
in a distant, transmission, the aerial
series condaser (i.e., the neutrodyne
condenser Cd 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 -

This photograph
should prove helpr-
jut when wiring

up the receiver.
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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
5XX or Radio Paris on the other
valve. 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 in

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 condenser
not only renders the condenser, setting
nearly independent of the aerial 'on
which it is working, but also helps to
give quite at good- measure of selec-
tivity. At thirteen miles from' 2L0
the tuning on this station was found
to be quite sharp.

Some Results Obtained
When the receiver was connected to

a small aerial about 20 ft. long within
2 miles of 21,0, 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 other

THE 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,
since 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
between 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 reqiiest of
"Please, please don't oscillate."

This receiver was tested at Elstree
with good results.

LOUD

SPEAKER

Tap edge of bo5eboard

f.)

+ CB - +2 + - +L.7: -
Fig. 4.-Used in conjunction with the photographs this diagram will provide a complete guide to the internal

connections. Blueprint C 1039B.
631
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TALKS TO BEGINNERS
By

PERCY W. HARRIS, M.I.R.E., Editor.

second of a series of talks to the beginner, the first of which was published in our last issue.

IN 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

I 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 we
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, sonic 40 or
50 miles above 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 much
air as modern machinery will take out;
yet in the pumping process the ether
remains as before. 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-

H.-MAKING A START.

vading ether. Giant and mysterious
disturbances in the sun set the ether
vibrating, and from that dazzling mass
is 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 sensations of light and
heat.

In Every Direction
In explaining the

analbgy of a stone thrown into water
is often used. Personally, I do not

The radio equipment of the s.s
"Chantier," the floating 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

/ throw 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

632

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

If I 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
this . would spread up and around me
in ever-increasing size, weakening in
its intensity as it 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 in the air is

not high, and, in fact, yon 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 travel 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 were 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,
ftts is to say that - different wave-
lengths have different effects upon our
eyes. There are waveg, shorter than
the violet which are not visible to the
eye, but have other effects. These are
known as "ultra -violet " light waves,
and they have certain effects which
are distinctly measurable. For ex-
ample, some of them affect the photo-
graphic plates, although they cannot
be seen by the eve. Away down much
lower en the- scale than these violet
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." I 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
which give us the sensation of light
and visible spectrum is but a tiny
fraction of an inch.

Now, a long way ahead of the infraL
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 broadcasting station is

therefore something in the nature of
a lighthouse for invisible light. We
cannot see its rays, but a receiving
aerial will act as a kind of magic eye
for us. When these electric waves fall
upon any metallic conductor, 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, will
Ore sound vibrations. 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

Adding " Length" to Your Aerial
Longer aerials have a period of -

vibration lower than that of short
aerials. If our receiving aerial is

.of tune " with a transmitting
station, we can make it electrically
longer by adding wire tiait 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 adjust GUT receiving
aerial over a wide range of frequen,
cies, so that we can " tune " the
aerial, as we say, to the frequency we
want to receive and thus get a
building -up effect. Any wavelength
falling on the aerial 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 certain degree
of "selectivity," as it is called. By
this we .mean that we can adjust our
aerial to get the maximum response
from one wavelength.

A Motoring Analogy
Now I want you to bear in mind the

relation between -wavelength and fre-
quency. Remember that the waves
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frequency. Similarly, each wave
falling upon a receiving aerial will set
up a little current, and the shorter
the wavelength the greater the fre-
quency of the little currents. In
actual practice a 300 -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 second. A 600 -metre warelength,
such as is used by ships for signalling
their messages to one another, will set
up currents of a frequency of half a
million. As -the figures are so large
in wireless frequencies, We often speak
of kilocycles for convenience. "
means 1,000, so that a 1,000,000 fre-
quency is often spoken of as 1,000
kilocycles.

How. it Applies to Your Receiver
Now let us come back and see how

all this affects your own receiving set.
Yon have, perhaps, as a receiving

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

are all travelling through the air at
the same rate.. Think of a number
of motor cars on a main road all doing
20 miles an hour and all separated by
a 20th of a mile. Imagine you are
standing behind a gate watching the
cars go by. If they are separated by
a 20th of a mile and are dein. 20?
miles per 11011T,. then 20 cars. wilt pass.
you in. the hour,. and one car will pass
the gate erery three minutes; we ea -n-

say*., if you like, there .is a wavelength
of 20th of a mile, and the frequency
is three minutes.

Now double the number of ears and
have them separated by a 40thi of a.
mile, yet all cars maintaining the
same 20 miles speed as before. You
will have half the wavelength, but
now a car will pass you every 11,-.

minutes, so that while you have halved
the wavelength, you have doubled the

aerial a length of wire taken out of
the window to a pole in the garden.
The house end .of the wire is connected
to your tuner, and all 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 o wave-.
length of,. perhaps, 360 metres, , The
distance between the successive waves
remains constant all the time,
although the strength of the waves is
being varied according to the sound
falling upon the microphone. .

Your receiving aerial is struck by
the waves in passing, and each wave
sets up a little current and, so to
speak, sets y-oirr receiving aerial, with
its tuner and earth wire, into elec-
trical vibration. You have previously
adijusted 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 accordance 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. For 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 soiree
station very near to you with very
strong waves, these may force your
receiving 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
shore 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.

69 0 00000 ,P000200 0
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SIR,-I wish to congratulate Mr.
Clark on the " Midget ' Single Valve
Receiver as described in the May issue
of THE 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 out, and think it is
a fine paper.

Yours faithfully,
Scarborough. PETER MILNE.

A Remarkable
Five -Valve Receiver

See the April
" MODERN WIRELESS "

19(W3-,.?3&iZc@c3e,Edis.l.w3e4919%-:49

A THREE -VALVE

NEUTRODYNE RECEIVER

%E8)05q3e1PP. g6t0f,41)

SIR,-Please find enclosed a photo-
graph of the Three -Valve Loose
Coupled Neutrodyne Receiver designed
by Mr. Percy W. Harris, M,I.R.E.'

and described in the November, 1924,
issue of THE WIRELESS CONSTRUCTOR.

I have made my set in a rather dif-
ferent style to the one published, and
in some eases 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 every
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.

THE WIRELESS 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. EARWOOD.
Southampton.

The three -valve loose -coupled neutro-
dyne receiver constructed by Mr.
Earwood, who is very pleased with the

results he obtains with it.

NEWS FROM
EGYPT
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SIR,-Inotice that very little corre-
spondence has been published in your
columns regarding the Anglo-American
Six, and am rather surprised at this,
as this set has been giving me very
good results.

I have definitely identified by call
sign and regularly receive most of the
following B B.C. stations-Cardiff,
London, Bournemouth, 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.F. 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 be a whale for distance.

I find I get better results using Mr.
Kendall's X coils (35 turns) than with
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 Weeldy.

634



May, 1926 TRE WW1: ES S CONSTRUCTOR

HE CERTAINLY WAS SURPRISED !

CDELYE5 MADAm -We eAN
ivER. AN0 FIX IT

-3-

ITS A SuR.PRJsE

PRESENT

I'LL Svc -Teti OUT -04E_
LIGRT AND WHEN HOBBY

(iETS Nome HE'LL
SURPRI SEP

IOU MUST
MARRY Me
DARLIN6-

, FoR. You ARE
MINE f. MINE!

MINE!::

MY 1-IUSBAN0 WON'T c3E NOME.
UNTIL LATE -IS IT TUNED
FOR. NI[UNTS PROGRAMME 9

Yes MAO

You SCUUNDRFL
Y1140EvER. You ARE

-TAKE TAT!

THAT ENDS 7tAc- SEONO ACT o
OUR. MYSTERY RAY- AND NOW
You MUST pEcIDE WHICH OF HER.:
LovERS TliE GIRL MARRIES !

6000-N16NT EvE0300y

r-f4il//
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IT is becoming accepted that the use
of a single stage. of high -frequency
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 THE WIRELESS CONSTRUC-
TOR), yet satisfactory reception 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

E
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SOME HIGH -FREQUENCY

TRANSFORMER CIRCUITS

By J. H. REYNER, B.Sc. (Hons.),
A.C.G.I., D.I.C., A.M.I.E.E.

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. rn 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 circuit 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

R2 C4

B2 -L-=

N. C

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, the.
primary being tuned by the condenser
C,. The grid circuit of the second
valve contains the condenser Cs,

55 Turns 30 D.S.C. 70 T rns 36 05.0

h li
234,
3-

S

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 circuit L, C1. 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 centre -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 control. There is one
definite position at which the valve is
completely stabilised, and if the con-
denser is varied on either side of this
position the circuit commences to
oscillate. It is usually found that by

The coil L2 should be a 50 or 75 coil,
depending on the size of the condenser
C2, 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 use.
In this connection the Transadapta,

3
.= 0 R -F

CHOKE

MM
MC> WM

MIN
MO
MM, NM

D2 me
1MM

C4

3

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 'iffy be Obtained which, gives a
very satisfactory 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
itself, as will be seen, is tapped to the
bottom end of the coil Li, so obtaining
a form of tight -coupled aerial.

The H.F. Transformer
The high -frequency transformer may

take a variety of forms. In 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 Elstree
Laboratories indicate that fine wire
coils are -by no means as inefficient as
one would suppose at first sight, and,
in addition, the fact that the coils are
more or less hank -wound 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.C./ wire on a

former for the primary (tuned
with a .0005 condenser), and 70 to SO
turns of any suitable gauge of wire,
such as 36, on a slightly smaller

former placed inside the primary. In
order to obtain a fairly tight coupling,
of course, the secondary former
should be only slightly smaller in dia-
meter than the primary. Fig. .2
illustrates the construction.

THE WIRELESS CONSTRUCTOR

Another type of circuit which gives
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 untuped. The secondary winding
L is tuned in -the usual 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 to
produce the required rectification.

Reaction on the Last Valve
Now in order to operate this type

of circuit satisfactorily the coil L2
should be somewhat small and reac-
tion must be provided upon the
detector valve. For this reason the
coil L4 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 necessary 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 arid opposite to that through
the valve itself, and by suitable
adjustment of the neutrodyne con-
denser the arrangement may be main-
tained- in a perfectly stable condition.

Since definite reaction is provided

The Bodine
"Twin Eight"
R.F. transformer
is designed to
have a small ex-

ternal field.

013t90cFdrE308

on the last stage in this receiver, it
is 'not necessary to employ the
neutrodyne condenser on the valve
V, to produce any reaction effects,
and in many ways this is a much
better arrangement. If the valve

1637
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Vi 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 tbe'size

55 Turns 30 0.5.C:

40 Turns 30 0.5.0

50 Turns
Centre tapped
36 U.S.0

2%2"
3,'

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. All 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 50 coil or even a
little smaller 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
connection.

A Third Circuit
A third type of circuit which may

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

elee3636g5Cg'eXT,

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

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. The aerial is con-
nected to the coil L this coil being
coupled to the coil L,, which is tuned
by the condenser C, and connected
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

R.F.C.

V
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Coil Tappings
The coil L, may be any suitable

type of high -frequency choke, or may'
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

Fig. 5.-In this circuit the H.T. is applied to Vi via an R.F.C., whilst for
best results the aerial coil Li 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 be correct for
the upper portion," and another
tapping would give better results.

Fig. 3. Alternatively, the coil L,
may be home wound, in which case
55 turns on a 3 -in. former wound
with 30 D.S.C. wire will be quite
satisfactory. 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. hack 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,
in one circuit can be applied equallY
well to any, of the ,other types of
circuits, so that there are various
possible rearrangements of the
cuits given. A. little experiment with
high -frequency valves, when proper
precautions are taken as detailed in
this article; will amply repay any
tithe, which is spent, and the satia-
factory results which can be obtained
without any critical 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
buying. Go to your dealer-ask him to put
on the best loud speaker he has in stock-
then use the same horn on the
Lissenola and see if you can notice any
difference.
The " Lissenola " only needs the
addition of a horn to give results
equal to a loud speaker costing several
pounds. You can build the horn your-
self. Full size diagrams and clear
instructions are given with every
instrument that tells you how, for a
few pence, you can build a horn of

proved efficiency. In addition the "Lissenola "
fits the tone -arm of any gramophone instantly
converting it into a radio loud speaker.

By using the Lissen Reed (sold sepa-
rately for 1/-) the " Lissenola " will
carry a cone or any other diaphragm
working on the reed principle. You
can quickly make a paper diaphragm
yourself.
Your dealer will gladly demonstrate
and supply-or send for the " Lissen.
ola " post free by return from the

Showing method of attaching makers-price 13/6, or with Lissen
Reed to Lissenola Reed, 14/6.

BUY THE LISSENOLA
and build your own Loud Speaker

Lissen, Limited, 26-30, Friars Lane, Richmond, Surrey
'Phone i Richmond 2285 (4 lines)! 'Grams t " Lissenium, 'Phone, London."

a

In replying to advertisers, please mention THE WIRELESS CONSTRUCTOR.) 639



THE WIRELESS CONSTRUCTOR

aEfficp&giopi%Ege&EtoeeRo.o&eao6cP-Iec&e6pEgooFg,o,06igzek?,63,6,xp

a
CHOKE OR RESISTANCE COUPLING?

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

437 JOHAr. TV :BARBER,

etnmeoft.-?* &83,14-ecal.83

WHEN designing a receiver fOr
liria 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
he 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 under discussion

are very similar in the arrangement
of the circuits employed. as will be
seen upon reference to the diagrams,

cli@lAF3e0,:bV3

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 Wireless by the pre-
sent author. This receiver consists
of a high -frequency amplifier, detec-

va,

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

t
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G B
Fig. 1.-A useful three valve circuit, consisting of a detector valve with

reaction followed by two stages of resistance -coupled amplification.

L.S.
uZ

V3

D.E5
Type

R3

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.

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," clue to drop in this resistance
will be very considerable: for
example, when using a special resist-
ance amplifying valve and an anode
resistance of 150,1000 ohms, as much
as 40 volts may be_ " lost under
quite normal 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 constructor is
concerned, this fact constitutes the
principal deterrent to the more exten-
sive employment of resistance
amplifiers.

l40
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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 become exceedingly 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 defect may
arise in the event of the choke not
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.

eooipF
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401.
40111.
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Th 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 usually 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 condenger 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

C 3 .0003 pF

R4 21,10

2

-I

1

C. B.

Fig. 2.-The circuit of "The Quality Four," which consists of H.F., detector, and two choke -coupled L.F. amplifiers,
64.1
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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
being only two note -magnifying stages
employed.

For those 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.

-2
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CONTROLLING

REACTION
WITH A CONDENSER

PHILIP H.WOOD,
Thil, single -valve receiver employs the ever -popular Reinartz circuit and plug-in coils.

IN this country the 7 need for selec-
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 broadcasting- 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 concerned-only the long-dis-
tanee enthusiast needs to cut out his
local station in order to receive
another.

When Selectivity is 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 local work was aimed at.

The Reinartz Arrangement Used
The theoretical circuit incorporated

in the receiver in Fig. 1, and
it will be seen that it is a Reinartz
arrangement. 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

111111111111111111111111111111111111111111

All battery connec-
tions are made to aterminal strip
screwed to the edge

of the baseboard.

11111t1111-1111111111111111111111111111111.
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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

Fig. 1.-41 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. 13 etweeu
the anode of the valve V, and the
telephones is a choke coil L3, which
may conveniently be an ordinau
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



kay, 1926

coil L2, 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 L1. Thus dual con-
trol of reaction is possible-by varying
the magnetic coupling between L, and
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 the resistance of the
rheostat depends on both 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 if the most
is to be made of the type of coupling
employed fine control of reaction is
necessary.

What You Will Require
Here is the list of components,

together with the makers' names:-
" Cameo " cabinet, with panel 12 in.

by 8 in., with baseboard 12 in. by 9 in.
(Carrington Manufacturing Co.).

The large coil on the left'
is the choke. Note how
the wiring is arranged to
allow the reaction coil to

swing freely.
One .0005 " Polar " cam -vernier

variable 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 " Efesca " 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.).

2%2"

REACkION

/2 -

/%4"
2%2"

4,

Fig. 2.-The panel layott is symmetrical and all drilling dimensions
643

are given here. Blueprint C 1041A.
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Eight Belling -Lee indicating ter-
minals (Belling & Lee, Ltd.) (aerial,
earth, 'phones 'phones -, L.T.
L.T. H.T. +, H.T. -).

Ebonite strip for terminals, 4 in. by -
2 in. by 4 in.

Glazite, flex, spade tags.
Lissenagon " X " coils (see text)

(Lissen, Ltd.).

Drilling the Panel
Drilling dimensions are shown in

Fig. 2, and a symmetrical layout
characterises the panel. The aerial
and earth terminals are on the left,'
and the -telephone terminals 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 folding the coil
in the fixed block of the coil holder,
and will require a -154- in. hole. Dial
indicators are used in the original set,.
and their pointers overlap the dial
edges slightly to facilitate reading,
but this will not be possible -unless the
raised type are used. The left hand
dial is that of the .0005 grid -tuning
condenser C the _0003 condenser e
whose dial is seen on the. right, being
used as reaction control.

Fitting the Panel
When the panel has been drilled and

the comptnents mounted upon it, slide
the baseboard into the cabinet and fit
the panel to the front. Holes for the
fixing screws should previously have
been drilled near the lower edge of
the pane], and if the latter is screwed.
to the baseboard while in position in
the cabinet, a good fit will result.

Terminal Strip
The ebonite strip lot 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 baseboard,
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. 3 is followed. It will be

noticed that the grid leak R2 is
fastened directly to the grid con-
denser, at 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 brought well
away from the panel to allow L, to
clear the rheostat R while leaving
sufficient room- for the reaction coil to
swing freely inside the cabinet.

This point must be borne in mind
when making connections, 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 connection to the tapping
point of the " X " coil.

Testing Out.
When the wiring has been completed

and checked, the battery circuits
should be tried out and a general-pur-
pose valve inserted in the valve' older.
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 " coil,
which will be 10 turns in the case of a
No. 60 and 13 turns in the case of a
No. 75. Ilse a No. 15& ox 200 coil
for the choice L and complete the
battery, aerial and other connections.

0

0003

'PHONES

0

Ta L,
TAPPING

0

CI
.0005

AERIAL

EARTH

TOP LINE OF
BASEBOARD

BOTTOM LINE'r
OF PANEL

C3
.0003

+ H.r - + L.r -

Fig. 3. --The wiring is quite straightforward and this diagram forms a
complete guide. Blueprint C 1041B.
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This photograph shows that the components are well spaced. Note how
the grid leak is fixed in position.

Preliminary Adjustments
Swine. L, and L2 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 Ci slowly the local
station will be heard at fair strength
and can be tuned in _accurately by
means of the fine motion of the con-
denser.

For the benefit of those who have
not used these " cam -vernier " con-
densers before; it should be explained
that at any position of the plates an
ingenious device allows a vernier
motion to be imparted over about five
scale divisionsusing.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 C1, 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 case do not go
beyond, say, the half -way mark on the
dial.

If the set does not oscillate with the
icondenser C, adjusted as _described
bring the reaction coil closer to L,
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 in 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 he found
correct, but the flexible leads may
have to be reversed in some cases.

Coils to Use
For the ordinary broadcast band a

No. 60 or 75 Lissen " X " coil should
be used for LI, the smaller tapping of
the two provided on each coil being

11111111111111.1111111111111111ffil1H11111

A handsome appear-
ance characterises
the finished receiver.
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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 work with, but the
wavelength of one's local 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
" X " 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, white an
Osram D.E.3 and a Fama bright -
emitter gave satisfaction on the local
transmission, a Marconi D.E.3B,
which is a resistance amplifying valve,
was decidedly better for distance work.

Tests Carried Out
Tested 81 miles from 2L0, London's

transmission came in at excellent
strength; in fact, a Brown H3 loud-
-speaker could be made to give fair
signals, although " loud -speaker
strength " could not be claimed. SIT,
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 2LO's transmission without aerial
and earth. and should prove useful to
these having poor aerial systems.

(Continued on page 672.)
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The observance of the few simple
your accumulator, which,

NOT the least important items
in your wireless equipment,
assuming you are the possessor

of a valve receiver, are the high-teu-
sion and the low-tension batteries,
but it is quite a common thing to find
that these accessories are often the
most neglected 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
place, the majority of accumulators
for wireless purposes have celluloid
containers, and it is wise to pro-
vide a crate or carrying case to safe-
guard against damage to the con-
tainer, with consequent risk of
troublesome leakage of the electrolyte.

Stopping a Leak
If von 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 front your local chemist for
a few pence), until it forms a solution
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
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TAKE CARE OF YOUR
L.T. BATTERIES
By D. J. S. HARTT, B.Sc.

rules and the hints given, below will enable you to get the utmost from
very often, is the moat neglected item in the wireless equipment.

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 accumulators 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

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

This corrosion could quite easily
have been avoided 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 yourSelf, there are a
646

number 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 charges. - 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 the accumulator
should he 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 and
proper treatment there
is no reason why an
accumulator should not
have quite a long useful

life.

and voltage on load (i.e., when
the accumulator is supplying current)
below which the cells should not be dis-
charged.

Do not exceed -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 you charge the accu-

mulator yourself or send it to a
charging -station, you 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
OLD friends, they say, are best. The longer one

uses 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-and, above all, its unvarying
high standard of performance.

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.

Wuncell superiority is due to two great fundamental
features. The first is its triple -coated filament. This
filament, instead of being whittled down to the point of
fragility in an effort to ens ure low current consumption,
is built up layer upon layer until it is practically as stout
as that used in any bright emitter. Yet so prolific is it in
electrons that at a temperature of barely 800°-less than
the embers of a dying match-the Wuncell is operating
at its best. Compare this with the many types of so-
called dull emitters which function only when their
filaments are at white heat. Because of this special
process of manufacture the Wuncell filament is exception-
ally sturdy and able to withstand scornfully all the
rigours of everyday use.

But the Wuncell filament is only one feature. It would
be of little advantage producing a perfect torrent of
electrons at a low temperature if the ordinary type of
Grid and Anode were employed. In any valve the only
electrons of any importance are those reaching the Grid
and the Anode. If the ends of the Anode are open
a considerable proportion of the electron stream must
escape only to be wasted.

For this reason, therefore, the Wuncell utilises standard
Cossor construction. Its arched filament functions
within a hood -shaped Grid and Anode. Practically
every electron given off by its barely -glowing filament
is usefully employed.

This greater efficiency-coupled with its triple -coated
filament-is responsible for a volume and purity of tone
which has yet to be equalled. It is small wonder, there-
fore, that wireless enthusiasts, disappointed with the
fragility and uncertainty of ordinary filaments, have
turned eagerly to the Wuncell-the one Dull Emitter
which admittedly defies old age.

SS r
Issued by A. C. Comm' Ltd., Highbury Grove, London, N.5

Types and Prices:
.W. r. For Detector and L.F.
use, r8 Volts. Consumption
.3 amps. - - - 14/-
.W.2. (With red top)forH.F.
use, r8 Volts. Consumption
4 amps. - - - 14/-
W.3. The Loud Speaker
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to see that the acid bevel is maintained
at about a quarter of an inch above
the tops of the plates. Loss may be
caused by the spilling or splashing of
acid during charging, or the level
may be lowered through gradual
evaporation of the water in the acid.
Any alteration of the acid level should
be made after the battery has been
fully charged, when the acid should be
adjusted to the specific gravity given
by the makers. Any loss through
spilling should be made up by the
addition of pure acid of the correct
specific gravity, and loss by evapora-
tion by adding distilled water.

A good hydrometer is invaluable for
obtaining a check on the condition
of your accumulator, and one of the
suction type suitable for battery test-
ing may be purchased for four or
five shillings. It will be found
that as the accumulator becomes dis-
charged the specific gravity of the
acid gets lower, so that a test of the
" gravity " at any time will give an
indication as to the state of the
battery.

Sulphating
Never let your accumulator remain

in an undischarged condition for any
length of time, or you 'will run the
serious risk of sulphating taking place,
which may irretrievably damage the
battery. Slight cases of sulphating
may be cured by giving the battery

a long charge at about half normal
charging rate, discharging it, and then
recharging at normal rate. In any
case, it is always advisable to charge an
accumulator just before the voltage on
load falls to the minimum given by the
makers:

Using a hydrometer will give an indi-
cation of the condition of your L.T.

battery.
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Your High -Tension Battery
With regard to the high-tension

battery, a lot of trouble may be spared
if you consider before purchasing what
current your set will take from it. It
is important to see that the total
load is within a sate limit for
the size of the H.T. battery. It is not
wise to take more than about 5 milli-
amperes over long periods from the
ordinary small type of H.T. bat-
tery, and if your set 'demands more
than this, a battery employing the
large type of cells or an H.T. accu-
mulator should be employed.

One may seriously harm high-ten-
sion batteries as well'as accumulators
by accidentally short-circuiting them,
and for this reason straggling battery
leads should be avoided, and care
taken to see that they are always dis-
connected from the battery end first
when switching off the set.

Testing the Voltage
A periodical test of the total voltage

of the H.T. battery and of the volt-
ages between successive tappings
should be made with a high -resistance
voltmeter to trace defective cells, and
if any are found, they should he
shorted by making a permanent con-
nection between the tapping points
concerned, and thus a further period
of useful life for the battery obtained.

*0003 M.F
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If the Bowyer -Lowe Popular
Condenser does not give you
thoroughly good service for
twelve months after purchase,
it will be exchanged free. Such

a guarantee could only be given with an instru-
ment whose efficiency is beyond question. Try
this condenser in your sets. No better instru-
ment has ever been produced at the price.
Bail bearing control, compensated square law tun-
ing and low loss design are the three characteristics
through which it gives you rich, pure, undistorted
signals and a surprisingly great wavelength range.
Ample supplies are ready. Order direct if your
dealer cannot deliver from stock.

21te Bowyer -Lowe
VOPUIARTONDIENSER

BALL BEARIPGLOW LOSSSQUARE LAW
Bowyerlowe C°1:t1 Letchworth

Why spend £5 - 5 - 0 on a
Loudspeaker, when you can
have a "Red Seal" for 50/-?
The days of high priced
Radio are over. Here
is the best bargain you
can get from your
Wireless D eale r to -day.
Buy a - Red Seal "
Loudspeaker, a n d
spend the rest on your
Set. Essentially a two -
valve man's choice, and
working perfectly on
weak signals, it stands
up cheerfully to the
terrific volume of six
valves without distor-
tion. Fullyguaranteed.

Red Seal
No. 10

Rich Antique Mahogany Lacquer. IILight
21 inches.. Diameter of Flare, 12 inche.-.

There is a wonderful Baby "Red ,1-4 arik /Seal," No.7. price 1-0k,
Obtained at alt good Wireless Dealers. AM
yours to let you hear both, or write direct to
Ore sole Manufacturers

RED SEAL RADIO CO., 61, Borough Rd.
LONDON, S.E.1.

5

In replying to advertisers, please mention THE WIRELESS CONSTRUCTOR.

DEALERS
Write for Terms.
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Appreciative letters from readers who have made "Constructor" sets.

The A.A. Six in Brussels
really must tell you how

delighted I am. with the results ob-
tained with the Anglo-American Six
here in Brussels. Mind yoga, there
have been times, oft repeated, when
I have felt like throwing the whole
thing downstairs and kicking it out of
the front door, but this all came from
my ignorance and failure to work the
instrument properly. It took me
three evenings to build this set, but it
took me three-, well, I'm really
ashamed to say how long it took me to
find how to neutrodyne and tune pro-.
perlyY Anyway, I've got it now all
right.

SHORT WAVES.-Tuning in parallel.
Aerial about 100 yards single wire.
Coil, , 75 Lissenagon. McMichael
Neutrodyne Units for the B.B. range.
Tuning -in direct on loud -speaker
(without 'phones) :-Barcelona, Milan,
San Sebastian, Cardiff, Petit Parisien,
London, Madrid EAJ7, Manchester,
Schenectady U.S.A., Oslo, Bourne-
mouth, Madrid EAJ6, Hamburg,
Dublin, Newcastle, Munster, Breslau,
Glasgow, Rome, Berne, Belfast,
Toulouse, Birmingham, Munich, Aber-
deen, Zurich, Vienna, Prague. Not
forgetting Radio -Belgique, Brussels.
As a matter of fact, I do forget him
very often, as I out him out with my
wave -trap and never hear a whisper
from him, although he is only about a
mile away.

Parallel tuning again.
LONG WAVES.-Using a 120 Igranio

Coil and McMichael H.F. Transformers,
I receive the following at extra loud-
speaker strength : -Hilversum, Mos-
cow, Berlin, Daventry, Radio -Paris,
and Eiffel Tower.

For the above -mentioned stations
(king -wave) I find that I can obtain
adequate loud -speaker strength with-
out the first kilo H.F.valves, which I
simply turn off. The tuning is then
very sharp and quite laud enough. For
our local station-Radio-Belgique, 265
metres-I use only the detector and two
L.F. valves when working the loud-
speaker, and find the volume quite
sufficient.

You will notice that I use parallel
tuning for everything. As a matter

' of fact, I find that I can obtain best
results in this way.

VALVES USED.-H.F. and Detector,
Cossor Wuncells; Low Frequency,
D.F.A.4 and a D.E.5.

I have calibrated my receiver for all
the stations mentioned above, and
with just a little patience can
generally manage to pick out the one
I want, provided, of course, that con-
ditions are favourable,

I think this set deserves to be far
more popular than it is at present.
As far as selectivity, strength and
purity are concerned, it is all that
could be desired. It brings in the dis-
tant stations at remarkable strength.

All thanks to Mr. Harris for this
splendid set. .

Yours faithfully,
FRANK H. HAWKINS.

Brussels.

A Resistoflex User
Sin,-It may interest you to know of

the excellent results I am obtaining
from a " Resistoflex " Two -Valve
Receiver as described by John Scott -
Taggart, F. In st P , A.1 I . E .E . , in

Mr. Meeson's two -valve " Resistoflex"
receiver.

Nos. 1 and 2 of THE WIRELESS CON-
STRUCTOR, of which I enclose a photo-
graph.

On an 80 -ft. outdoor, aerial badly
screened by houses and trees and
situated about half a mile from 2LS,
I obtain moderate loud -speaker
strength, while on the headphones all
the main British stations and the fol-
lowing Continental ones can be re-
ceived at good strength :-Radio
Toulouse, Hamburg, Munster, Frank-
fort, Madrid, San Sebastian, and a

number of others that I have not been
able to identify. On a 100 -ft. indoor
aerial I also receive the above -men-
tioned stations with no noticeable
difference in volume, the coils used in
both cases being a No. 50 in the aerial
socket and a No. 75 in both the anode
and grid sockets. I have not yet
tested the set on Daventry, and would
be greatly obliged if you would kindly
advise me as to the most suitable sizes

,of coils to use for receiving the same.
Wishing to obtain greater volume,

I have constructed the " Unit Ogle
Amplifier " as described by John W.
Barber in the April issue of your
valuable journal. This added to the
above set gives good loud -speaker
strength on the local station, and
moderate strength on a few main
British stations and one or two Con-
tinental ones.

Concluding, I would like to say that
the above combination of set and ampli-
fier gives - excellent results, all who
have heard it having remarked on the
wonderful purity of reproduction.

Wishing you every success,
Yours faithfully,

E. MEESON.
Leeds.

[For reception of 5XX I suggest a
No. 150 for the aerial coil, with a
No. 250 in each of the other two
sockets.-En. l

The All -Purpose Crystal Set
,SIR,-I recently constructed the

" All -Purpose " crystal set described
by Philip H. Wood, B.Sc., F.P.S.L,
in the January issue of THE WIRELESS
CONSTRUCTOR, and am receiving
Daventry at good strength using two
pairs of headphones. Since we are at
least 130 miles from the high -power
station, I think the reception is very
good, especially as only a temporary
aerial has been put up. After a full
100 -ft. aerial has been erected I hope
to receive 2L0 also.

I presume you have received letters
from other readers and constructors of
the set, and hope to see what results
they have obtained.

Wishing you the very best of luck
with your valuable papers,

Yours faithfully,
H. C. CHURCHYARD.

Harlestop, Norfolk.
649
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Wireless in trains: In
connection with Captain
Plugge's article it is
interesting to note that
the Great Western Rail-
way's Cornish Riviera
express was fitted with
wireless the other week,
when music from six

countries was heard.

Above -A loud-
speaker in use in
the luncheon car.

Right-Some pas-
sengers on the
express preferred
to use headphones.
Below-The frame
a e ria 1 receiving
set installed in one
of the compart-

ments
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An account of our travelling correspondent's experiences with a seven -valve" super -het" on
ATIME will come-and this will
probably be in the near future-
when every traveller will go

equipped with his own portable re-
ceiving set, whether his journey be
short or long. When one considers the
great progress wireless has made
during the last two or three years,
the imagination can conceive no limit
to the uses to which the ether may
eventually be put.

Canada Takes the Lead
We have already been furnished in

Canada with striking examples of
organised broadcasts which are

-r6CCIVed on moving trains:
in fact, this method of reception
has been a working proposition
out there for some time, and
may be said to have passed its experi-
mental stage, if, indeed, any branch
of wireless telephony can yet be said
to have ceased to be " experimental."
The Canadian National Railways have
established broadcasting stations at
all the chief stopping places of their
transcontinental system, in order to
provide special concerts for passengers
travelling on board the trains of that
excellent railway chain.

To carry out this particular method
of reception, a special twin aerial is
used, which is permanently fitted to the
sides of observation cars. Wireless
operators travel with each train on
board the wireless observation ear,
their duty being to operate the re-
ceiving instruments and keep the
transmissions tuned in. The broadcast
concerts provided by the company are
thus at the disposal of those pas-
sengers who wish to listen, with either
headphones or loud -speaker. -

An Individual Affair
Nevertheless, the connections in

wireless, figuratively speakingl are
individual connections. With wireless
the listener wants to be independent
of outside assistance, I will go
further, and say that wireless broad-
casting would probably not have re-
ceived such an enthusiastic reception

had it not been that th'e whole receiv-
ing end was under the sole control of
the listener himself.

This is at once a joy and a conve-
nience. Under ideal conditions, the
listener should be able .to switch on or
off according to his own desire; more-
over, he should be in a position to
select the station or programme. to
which "his fancy inclines, and this
without the necessity of consulting

 anybody or anything but his own par-
ticular whim of the moment. And
here it seems to me the case for the
traveller's portable set presents itself.
It was with a view to investigating
possibilities for the use of such sets

The start of the tour. The three cases
standing on the pavement contain the
frame aerial, receiver and batteries.

the railway systems of Europe.

on moving trains that I recently Qom-
pleted sixteen thousand miles of
"travelling on the many different
railway systems of Europe.

Ordinary Sets Useless
My object was long-distance travel

as well as long-distance reception. We
have heard a good deal about port-
able sets capable of receiying the local
station -within a range of about ten
miles, but this kind of set would be of
no use on train journeys, where the
traveller would be leaving the " live "
area after a few minutes, and would
have to wait for some considerable
time before encountering another. If
long-distance reception is to be enter-
tained, an efficient aerial is required.
In a train it is not possible for the
travelling passenger to erect an aerial
wire for the journey, and, consequently,
the aerial used must, like the set,
be compact, easily portable, and adapt-
able in every way. This feature is the
stumbling block with the usual type
of set, which is not capable of receiving
over the range indicated when an
aerial of such reduced dimensions pro-
vides the only means of picking up the
desired signals.

My other consideration was the in-
vestigation of the various forms of
interference set up by trains when in
motion,__ and their bearing on recep-
tion on the Iarieurs witrvetengths and
under the varying conditions which I
was likely to encounter.

- A Possible Development
propose dealing at present with

the reception - of ''broadcasting pro-
grammes only, although. my investi-
gations were also concerned with two-
way communication on board trains,
which would enable passengers to ring
up their, friends_ or 'their offices whilst
travelling, and so enjoy the benefits of
carrying on telephonic communication
whenever and wherever they desired.
The advantages of being able to carry
on " business as usual " while travel-
ling need not be enumerated. Under
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curacy Convenience
Ji Mica fixed condensers are designed for extreme accuracy-
and what is more they are accurate, and stay accurate. Each
condenser is guaranteed under all atmospheric conditions-
neither intense heat nor dampness will affect their capacities.

MICA DIELECTRIC
FIXED CONDENSERS

are interchangeable, a fact which will be as readily appreciated
by the serious experimenter as by the man who is doubtful
as to the best value to employ.

Remember -fixed condensers can make all the difference, what-
ever the circuit, between a receiver that shows a consistently
good performance and one that is as unreliable as the weather.
(e) Condensers are made in all standard capacities, and are
supplied with or without base and clips.

Demand of your dealer fOlD components-

They're British.

Slough 442. [11, W-11Teleph441-one t

ilanuFacturers of Wireless
HA Telegrams t

-1 Radiether, Slough.

and Scientific Apparatus

if
WEXHAM ROAD :: SLOUGH :: BUCKS.

141 M-1,M+M-14M-1 M.I.M1**1.1*14141-1

THE

MICA FIXED
CONDENSER
PR IC.FS (in Cartons). UNMOUNTED.

(Two clips are supplied with each
condenser.)

0.0001 to 0.00091LF. (030)
2/6 each.

0.001 to 0.01p.F. (031)
3/- each.

0.015 to 0.02g. (034)
4/- each.

Consistent in quality with the 'At
Mica Fixed Condensers, other (0)
products include :-

* GRID LEAKS (all values)
supplied with two clips  2/6 each
PC ANODE RESISTANCES.

40,000 to 100,000 ohms, supplied
with two clips, 4/6 each.
Each of these three components, if mounted

on ebonite base, with terminals.
1/- extra.

9#2 In replying to advertisers, please mention THE WIRELESS CONSTRUCTOR)
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these conditions, the reverse also
holds good, of course, which means
that the traveller would be easily acces-
sible from any town, and. thus
land subscribers could in their turn
get hold of travellers with whom they
might require to communicate whilst
the latter were travelling.

Sampling Many Railroads
The railway systems in connection

with which I have investigated the
possibilities I am discussing include
in this country the Southern, the
London, Midland and Scottish, and the
London and North-Eastern Railtays.
On the Continent the investigations
have covered the State Railways of
Italy, the Austrian Railways, the
Dutch Hellandsche Spoor Maatscapy,
the Dbnish State Railways, the
German Reiehsbahn, the State Rail-
ways of Sweden, and the Swiss
Federal Railways, and in France the
Compagnie du Nord, 'Compagnie de
l'Est, the Chemin de Fer de PEW,
and the Compagnie P.L.M. Experi-
ments were also carried out on the
great trunk trains of the Compagnie
Internationale des Wagons-lits.

Not for Everyone-Yet
I may at once break the news to all

those - who are prospective wireless
travellers proposing to tour the Con-
tinent, that at present it is very diffi-
cult, except under very special circum-
stances, to take a wireless - set when
going from one country to another.
The question of Customs arises, and
also the question -of nationality in con-

---rreetieuwith the permit necessary for
possessingThied-usemg a wireless re-
ceiving station.. rwax-privileged in -
this respect during my investigations,.
as I was in possession of .special author-
ity from the countries and com-
panies concerned in order to carry out
my experiments.

The Receiver Used -
Great progress will certainly be

made within the next few years in the
construction of portable wireless
receiving sets, and the one I
have been carrying might be de-
scribed by some as being rather cum-
bersome. The set is a seven -valve
supersonic heterodyne, which works on
a dry battery giving 8 volts and a
small high-tension battery of 40 volts.
The aerial is a non -collapsible frame
15 in. across, with about twenty turns.
Specially designed leather cases were
used to carry the set. There were
three in all, as the reader will'see by
the photographs. One case housed the
supersonic proper, the second the dry
battery, and the third the frame aerial.
The third case was also fitted with
pockets in which the headphones could
be placed.

Headphones or Loud -Speaker ?
It seemed undesirable to carry a

set on long-distance journeys which
was meant to operate a loud -speaker,,
as on such journeys only head-
phone reception could be resorted

to without disturbing other passengers.
With head -phones it is possible to
listen as long as desired without dis-
turbing anyone.

The leather case in which the frame
was housed had a special trap-door
arranged at the lower end to allow
connections to be made to the main set
without removing the aerial from the
case. Wireless waves, as readers
know, find no difficulty in going
through wood and leather, or similar
substances, and consequently the frame
aerial was capable of receiving the
station desired just as well while it was
in the case as when the case was
removed. In certain instances I did re-
move the frame from its housing, but

A sleeping compart-
ment on the Swedish
Railways, over which
the writer travelled

more oftenoften I found that it was not
worth while doing so.

Frame Aerial Reception
I do not think that for reception on

a moving train any set could be more
suitable than the supersonic hetero-
dyne. Under the special conditions in
which the listener is working it is
necessary, in the first place, to have
a set which can 'receive effectively on
a frame aerial. A frame is a compact
instrument to handle, and its use does
not present much, difficulty or 'incon-
venience, especially when 'travelling on
foreign trains, where compartments
are, as a rule, fitted with a small table
by the side of the window. This
table provides, in many instances, an
excellent rest for the frame aerial.

That the receiver should be a very
long range one is essential for obvious
reasons, especially as travelling with
a receiving set will more readily ap-
ply to long-distance journeys when

THE WIRELESS CONSTRUCTOR

the passenger has considerable time
at his disposal, and when such travel
will take him far from those countries
in which his interest will
sciously remain. Again, it is always
more  interesting to be able to listen
to the broadcasting from one's own
country.

A Link with Home
While travelling in foreign lands,

apart from the character of the trans.
missions themselves, one likes to hold
a link which keeps one in touch with
home. This only makes the whole ex-
perience the more wonderful. What'
more thrilling sensation could one
have than to be travelling between

Rome and Naples at a speed of some
60 miles an hour and at the _same
time to be listening to the news given
out from Savoy Hill? This I accom-
plished with no more effort than if
I had been listening to it in my own
flat in town, and as clearly as if the
announcer himself had been sitting in
the same' compartment just opposite
me. Could a greater wonder be con-
ceived? -Such a miracle is not difficult
of achievement provided the necessary
permission has been obtained and the
right kind of set is taken on the
journey.

Where the Italian Trains Score
While on the subject of Italy, I

should mention that I found the
Italian trains to be the most suitable
for reception: Several of the coaches
on the Italian State Railways are not
equipped at present with electricity,
but are lit by gas. This is a great
asset, as interference 33 thereby
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greatly minimised, so much so, in fact,
that while the Italian trains were
moving at great speed it was very
difficult to recognise any difference
between the reception then obtained
and reception when at a standstill.

Another point that is important on
the Italian railway system is the size
of the small window -table to which I
have previously referred. The tables
provided in Italy are usually rather
long and wide, and this makes them
very suitable for the -frame aerial, as
it permits orientation in the precise
direction necessary for receiving the'
desired station. This is owing to the
possibility of placing the base of the
frame sufficiently far from the win-
dow to permit complete rotation. I
found that it was always possible to
place the case containing the battery
underneath my feet without its being
in anybody's way.

Supporting the Set
The main set was the most difficult

part of the equipment to handle dur-
ing reception, and I found it fairly
convenient to hold it on my knees with
the dials and tuning switches in front
of me. If I was fortunate enough to

be the case on approaching or leaving
a station, reception was perfect, and
I could use the directional properties
of the frame in order to secure the
best reception possible of Daventry or
Faris on long waves and other sta-
tions, such as Newcastle and Aber-

, deen, on short waves.

A Dynamo Defeated !
As semi as the train started,- every-

thing went well until we attained the
critical speed mentioned. I would
then notice a flicker of the electric
lights and a violent grinding noise,
blotting out reception altogether. This
interference could easily be recognised
as proceeding - froM. an electrical
generator.

Here, again, was demonstrated the
usefulness of a frame aerial, for by
placing the latter in such a position
as to be perpendicular to the direc-
tion of the train's motion, it was pos-
sible to reduce to a minimum the in-
terference caused by the generator.
In this position it became again pos-
sible to secure .reception of the same
concerts with sufficient clearness to
render the transmission agreeable, but
only for those stations on long waves:

One of the coaches on the Stockholm -Malmo line, where dynamos caused
interference on the shorter -wave transmissions.

be in a compartment only partly occu-
pied, which was several times the case
when I was travelling in Austria, I
could place the instrument on the seat
just alongside where I was sitting.
This proved to be an ideal position.
Some of the best receptions which it
has been my lot to obtain we -re made
on the Compagnie du Nord in France
and on the sleeping. cars of the Com-
pagnie Internationale des Wagons-Lits,
both in Denmark and France.

Swedish Experiences
On the Swedish State Railways

between Gothenburg and Stockholm.
exceptionally clear reception was also
obtained and connection maintained
during the whole journey, both on
short and long waves. On another
Swedish line, however, between Vel-
back and Malmo, I experienced con-
siderable interference, due to a
dynamo which was, apparently situated
underneath the compartment.in which
I was travelling. This dynamo did
not come into action until the train
reached a speed of approximately 10
miles an hour. When the train was
proceeding below this speed, as would

On short wave distant stations the
interference was too violent, despite
the frame's orientation, to make the
reading of signals possible.

Less Interference on Long Waves
Generally speaking, I found that

long -wave stations are far more free
from interference, when receiving on
moving trains, than short-wave ones.
This was to be anticipated, as elec-
trical interference of the kind from
which one suffers under the special
conditions of rail travel causes short-
wave --disturbances. However, I had
now lost the directional property of
the frame for securing the best pos-
sible reception of any particular dis:
taut station. Under these conditions
excellent reception could nevertheless
be obtained from stations within a
radius of 20 to 25 miles. There were
several of the Swedish relay stations
along the West Coast line of Sweden
(over which on this particular journey
the train was travelling), and although
these stations use short waves, recep-
tion was excellent. The fact that it
was not necessary to push amplifica-
tion so far, coupled with the use of
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the directional property of the aerial
for elimination purposes, no doubt
accounted for this.

In Germany
On the German trains between Ber-

lin and- Cologne I found reception to
be exceedingly, good, no kind of inter-
ference being noticeable at all. - On
the German trains, dynamos are not
placed under each coach, and as elec-
trical generating interference fortu-
nately only shows its activity within
a reduced sphere, a great number of
compartments are spared. This means
that if one is lucky enough to be in a
compartment which has no generator
beneath the chassis, the amount of in-
terference is negligible, and reception
is as good when the train is in motion
as when it is stationary.

In designing new rolling stock rail-
way companies will have to bear this
fact in mind, and arrange the whole
of the electrical lighting system at one
end of the train only.

Curious Effects
Many interesting features arrest

one's -attention when listening -in on
trains. The signal strength is by no
means constant. When actually travel-
ling in the open or on the level, recep-
tion is more or less normal. Embank-
ments, however, cuttings, level
crossings, bridges, tunnels, stations,
all have their particular bearing on
quality of reception and signal
strength. In Switzerland and Germany,
while passing under power transmis-
sion cables, most unpleasant disturb-
ances are created. They last -only for
secondsi however, but are very sudden,
occurring without warning. When
passing under a bridge, or through a
station at good speed, one notices that
the signal strength diminishes con-
siderably, and sometimes vanishes
altogether for a few seconds. The
position of the vanishing point is
interesting.

A Wireless Shadow "
This vanishinc,'' point does not occur

just under the bridge or just in the
station, but some distance beyond the
bridge or beyond the station. It
appears as if the bridge casts a kind
of wireless shadow beyond it, and on
passing through this " shadow " one
gets the ill -effect. Again, when pass-
ing through tunnels the signal strength
diminishes very rapidly, and while the
train is actually negotiating the tunnel
signals disappear entirely, only to
revive immediately the -tunnel has
been quitted. These points are all
the more interesting, due to the fact
that they are all subject to exceptions
often inexplicable.

Interest En Route
A considerable amount of interest

among passengers and railway officials
has always been evinced wherever I
travelled with my receiving set, and
the latter has been a source of
curiosity and often admiration to a
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Are used in many famous sets
e.g. STANDARD BURNDEPT
.B.T-H 0 POLAR 0 ETC
See that they are in your set

DECiSTERED TRADE MARK

1

DUBI LI ER
CONDENSER CO (1925) LTD

Arry',3R,r, QF THE DUMMER CONDENSER CO. (1925) LTD., DUCON WORKS,
VICTORIA RB":1AORTH ACTON, W.3 . TELEPHONE: CHISWICK 2241.-2-3.

Type 600
A Mica Condenser for
all purposes.
0.0001-0.0009 mfd., 2/6
0.001 -0.006 nafd., 3/ -
(With or without grid -
leak clips.)

The Duwatcon
A Special Variable Con-
denser giving a very wide
tuning range with only
cite coil,
6-007 ntfti - 30/-

E,P.S.18f

In replying to advertisers, please mention THE WIRELESS CONSTRUCTOR. 655
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MATCHED TONE
HEADPHONES
IF you're fond of sitting up in the wee

sma' hours to stretch a hand across
the world, Matched Tone are extremely
able confederates. With radio you span
continents and with Matched Tone it be-
comes easier, " comfier!' and much more
efficacious. Distant signals stand out
clearly ; Matched Tone grope in the
ether with unfailing accuracy. The
specially matched receivers make them
super -sensitive and tone perfect. You
are logging a new call - sign every
day with Matched Tone.

20/ -
Table -Talker Brandola Audio Transformer

30/. 90/- 17/6

Brandes
Brandes Limited, 296, Regent Sp,',ef,

.:13;563B.

From any good Dealer

JeAVIC. AGVERTIWINO

May, 19.26

}i..ede.;$00c.dacr
/t.12.44( -nom'

;fr. ANODE RESISTANCES
AND GRID LEAK'S

r KM km.
UNTIL now you have had to

put up with erratic graphite
resistance or else you have

Paid high prices for the wire -
wound type. Constant and reliable high resistances need not be
wire wound but they must be metal. It has now been found possible,
by patented methods of construction, to use the high resistance metal
SELENIUM for this purpose and to embody it in anode resistances

and even grid leaks at surpris-

HOLDER."
ingly low prices.

I E_TERE is the COIL-
' I you have waited for.

Back of panel, one hole fixing.
Geared 4 to I. Geared pointer

' shows exact coil movement.

vi-if#14

%!, Patent No. 272.
applied for. 5/6.

//14
VIM tttttt

t'

ANODE RESISTANCE, 20,000 to
500,000 ohms mounted on Ebonite bases
with plated terminals. No. 277. 4,1

GRID LEAK, k to 10 megohms with
dips. No. 278. 1,9.

Every one tested and guaranteed.

Speclali tie obtainable from all dealers.
Manufactured by ERIC J. LEVER,

33, Clerkenwell Green, LONDON, E.C.1.
Phone: Clerkenwell 3014/3015.

shock -protects the valves

Valve sockets and
springs are locked
together by a
mechanical pro-
cess, making a
definite and per-
manent connec-
tion.
inmIklyigs, nickel
slicer springs and
phosphor bronze
valve sockets,
nickel plated.

You know it's
good because of
the name "LOTUS"
Don't have your valves
spoiled by shock. The Lotus
Valve Holder has been spe-
cially designed to counteract
the microphonic elements
that are so injurious to the

delicate 'valve filaments.
The unique and original springs of
Lotus Valve Holder absorUiarr shock
and eliminate all Tu..,24forchonic noises.
Protect Y.* CR valves by fitting the
Ia trrg 'Holder.min
VALVE HOLDER
From all reliable Radio Dealers.
GARNETT,WHITELEY & Co.,Ltd.
Broadgreen Road, Liverpool.
Makers of the famous LOTUS Coil Holder,

1i36 In replying to advertisers, please mention TIIE WIRELESS CONSTRUCTOR.
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great number of passengers as they
passed up and down the corridors,
and as the guards came for tickets,
and the Customs officials for luggage.
I received on all occasions, in the
compartment I occupied, many visi-
tors who asked permission to listen,
and among them were several who had
never listened to wireless before.
Their faces were amusing to watch
during their first experience. To me
it seemed that they had chosen rather
extraordinary circumstances under
which to listen -in for .the first time
in their lives.

Effect of Wavelength
Whether it is desirable to obtain

reception in daylight or reception at
night always constitutes an important
factor, and I found when dealing with
wireless on board trains that the wave-
length adopted by any particular
station had a greater bearing in this
direction than when receiving under

influenced to any appreciable extent
by the question of whether reception
took place in daylight or at night.
This, however, I did not ..find -to be
the case with the short-wave stations,
which were received with much greater
facility and over greater. .range after
dark. I happened to be carrying out
investigations in Denmark during the
weeks of Christmas and the New
Year. At that time the British
Broadcasting Co. was sending out
some rather' late programmes from"
London, which in the case of Christ-
mas Eve was prolonged till two o'clock
in the morning. This meant three
o'clock in the morning in Denmark, a
country which uses Central European
time.

A Christmas Experience
I was travelling between Esbjerg and

Copenhagen, during the night inquesz'
tion, in a sleeping compartment of the
Compagnie Internationale des Wagons -

Two of the railway staff at King's Cross enjoying the London programme
before the start of the journey.

stationary conditions. Whether the
wave worked was short or long had in
itself a bearing on the purity of re-
ception and the diminution of inter-
ference. I made some particularly
interesting observations with regard
to this difference due to wavelength
while travelling on the French trains
of the Compagnie de l'Est and nit the
Dutch State Railways. On these two
railways the short-wave stations suf-
fered from considerable interference.
One had only to tune in a short-wave
station to receive a deafening amount
of interference, which was obviously
coming from. electrical generators
situated on the train itself. When
carrying out reception from a long -
wave station, the same interference
was so reduced as to be unnoticeable.

Darkness and Daylight
It is worthy of note, too, that long -

wave transmissions did not seem to be

Lits. I might mention that the sleep-
ing compartments on these trains are
most convenient for installing a wire-
less set rapidly and for listening -in
with ease. Immediately the train left
the Esbjerg station I rigged up my
wireless set, undressed, and got to bed
and put on the headphones. Travel-
ling at great speed lying' comfortably
in -bed, I was able to receive, with the
greatest -facility, the numerous late
transmissions Which were being sent'
out. Among the stations I tuned in
with ease on this occasion were Daven-
try and Radio -Paris on the longer
waves, Birmingham, Newcastle, Radio- 
Toulouse, Union Radio Madrid, Milan
and Rome.

That it is possible to design coaches
equipped with electric lighting without
interfering with the activities of pas-
sengers using their wireless sets, was
amply proved on this occasion. The
" Wagons - Lits " coach was most

THE WIRELESS CONSTRUCTOR

luxuriously fitted up in this direction.
Several lights per compartment, with
switches, electric fan and heaters were
installed. Yet I found reception abso-
lutely unimpaired by this elaborate
electrical installation.

-Future Possibilities
Anyone, then, wishing to travel as

did, with a properly designed and
balanced supersonic heterodyne re-
ceiver plus a frame aerial, can receive
the programmes froin home and the
various European stations without any
difficulty during the whole length of
the journey, mid thus agreeably and
profitably employ what might other-
wise be wearisome hours. No other
experience than these travels could
make one realise more vividly the
wonders that the wireless link is likely
to work in the life of the future
traveller.

Another " Midget
Enthusiast

SIR,-It gives me the greatest plea-
sure to add to the testimony you
receive as to the excellence of the
" Midget "'Single -Valve receiver, by
A. S. Clark, which was described in
the May issue of THE WIRELESS CON-
STRUCTOR.

It is really a wonderful " Little
Midget," and I'm having excellent re
sults with it in this part of North
Wales, as good as any three- or four -
valve sets around the district, and the
results are amazingly clear when .
working.

As this was my first attempt with
this business, you can see that I am
only a novice, but through the help of
instructions by Mr. A. S. Clark,
printed so dearly in THE WIRELESS
CONSTRUCTOR, everything came out
fine, and I was amply rewarded for the
little labour that was needed.

I wish to thank Mr. Clark for his
design of a simple set, Which I should
think is ideal for a novice. ,

Wishing THE WIRELESS CONSTRUCTOR
every success.

Yours faithfully,
D. LESLIE EDWARDS.

Bettws-y4loed.

The paper that caters for all.

WIRELESS
WEEKLY

Every 3d. Wednesday.
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SUMMER is at hand, and we are all
thinking of living the outdoor
life. Lots of my friends are

making up portable sets to fit their
cars, whilst others are buying cars to
fit their portable sets. The voice of
the atmospheric is heard in the ether,
and everyone is advising his neighbour
to fit an earthing switch to his aerial,
omitting to mention the fact that he
has not such a gadget himself, nor
any intention of having one. Shortly
we shall see it announced that the
B.B.C. will broadcast the song of the
lesser spotted whuffeleshrike, coaxed to
the microphone by Captain Chuckers-
ley's soulful playing upon the Jew's
harp, a comb, or a mouth organ.

Summer Statistics
_We shall hear the noise of the sea

waves as they plash upon the beach,
and the noise of the heterodyne as the
wireless waves mingle with one another
during relaying. Topical talkers will
be busy preparing statistics of heat -
wave temperatures and of June snow-
storms. The railway companies will
advise us to take our holidays early,
and we shall be only too jolly thankful
if we can take them at all.

The careful wireless man, fearing
the effects of evaporation, will feed
his accumulators weekly with distilled
water ; the careless man, like myself,
will treat them with the contempt that
they deserve, and will obtain just as
good results. Expert writers will give
hints in their articles on how to treat
the earth connection during the
summer time; you and I will read
them, and wonder lazily whether the
experts really practice what they
preach.

A Problem
The thing that most worries me in

the glad summer time, apart from the
second instalment of income tax, is
my high-tension battery. You see,
I want to give the thing every chance,
and I find it rather difficult. The
makers tell me that I must keep it
in a dry place, pointing out that
dampness has terrible effects by causing
minute leaks all over the place
in the stuff that forms an over-
coat for the cells. But other people
keep on rubbing in that if I am not
very careful lack of moisture will
cause the jelly -square stuff inside the
cells to dry up and put them out of
action.

An Ungrateful Battery
In previous summers I have always

done my best by choosing the dampest

Oar
Irresponsible

eanttibultm

dry spot in the house for housing my
high-tension battery, but the wretched
thing has invariably failed to appre-
ciate my efforts on its behalf. Some-
times it simply blows up, beginning
by raising the wax or pitch covering
into unseemly mounds, which look as
though mushrooms -are growing be-
neath them; and sometimes, in the

. . cars to fit their
portable sets . .

dog days, it foams so badly at the
mouth that I am afraid of hydrophobia
every time I touch it. But, how-
ever it behaves in other respects,
its volts grow smaller by degrees and
beautifully less, and so does the
volume of sound that issues from my
loud -speaker,

Adventures with an Accumulator
You will tell me that I ought to

instal an accumulator anode battery.
I am sure that your intentions are
excellent, and I thank you. The first
one that I purchased was entrusted to
a charging station whose leading light
had a fine contempt for " those
little dots." The instructions on
the label said charge at .25 ampere.
He charged at 25 amperes, and that
was that. The second one was really
too much of a good thing. Having
been used from my boyhood up to lug-
ging six -volt accumulators round to

. . I am afraid of
hydrophobia . . .

the charging station, I can claim to
possess a fine muscular development.
But when it came to 200 volts, NO I

A Consultation,
Finding myself seriously worried
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by the high-tension battery problem,
I went round, as I always do at such
times, to see my old friend Mr. Gum-
plethorpe, from whom I am certain
on all occasions to obtain sympathy,
and on some to receive excellent ad-
vice founded on bitter experience.
I found Mr. Gumplethorpe in a dis-
tinctly cheerful frame of mind. His
set, he told me, was doing wonders,
and life, so far as he was concerned,
was an excellent thing.

" But what," I asked, " do you do
about your high-tension batteries in
the summer time? " " I don't," said
Mr. Gumplethorpe. ".Eh? " I
echoed. " I haven't got any," he
beamed. " I have just completed my.
new high- and low-tension circuit, by
means of which I light my filaments
and tickle up my plates solely from the
mains which our local electric light
company so obligingly provides. I
simply push in the plug; they do the
rest. It is as easy as falling off a.

When is a Log not a Log ?
I was distinctly interested. I told

my old friend that I had never suc-
ceeded in falling off a log, though, with
a view to verifying the truth of .
the ancient proverb, I had several
times attempted to do so. I sug-
gested that the words of the old saw
had become corrupted by age -long use,
and that they originally ran " as easy
as messing up a.log," log standing for
logarithm. Have you ever tried to do
your wireless calculations with the aid
of this kind of log? Books on mathe-
matics tell you that they are the most
splendid aid to rapid calculations.

Multiplication and division are
simply wiped out ; all that you have
to do is to add or subtract-in fact; a
child could perform with the aid of
logs the most intricate mathematical
feat.

Something Wrong!
But somehow, when you come to use

the infernal things, you find that they
are full of traps for the unwary, such
as you and me. When making your
simplified calculations; you omit to
notice that there is a bar -thing over
the whole number, with the result
that, having worked out the induct-
ance of a coil that you have wound,
you find that it runs into thousands of
microhenries, though its turns are
quite few. You surmise from the
result that it should bring in Bor-
deaux, but when you try it out you
find that it takes all its time to
Manage Brussels.



May, 1926 THE WIRELESS CONSTRUCTOR

ONE MILLION VOLT ARC

9' 6"

PRODUCED BY

FERRANTI LIMITED.
THE LEADING MAKERS OF TRANSFORMERS
FOR POWER, LIGHT AND WIRELESS.

FOR WIRELESS RECEPTION
OF GREAT VOLUME AND
PURITY OF TONE USE ONLY

THE FAMOUS A.F.3
THE NEARLY PERFECT TRANSFORMER

257 -
NO BETTER TRANSFORMER IS
AVAILABLE AT ANY PRICE

MADE AT
HOLLINWOOD

LANCASHIRE

In replying to advertisers, Please mention THE WIRELESS CONSTRUCTOR. 659
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" As sweet and musical
as bright Apollo's lute "

Shakespeare

The above quotation expresses
the virtues of the Claritone Loud
Speakers and Headphones better
than any words we could suggest
ourselves. Claritones give a rich
volume combined with clarity and
purity of tone. Any Wireless Dealer
will be glad to demonstrate them
to you.

CLARITONE LOUD SPEAKERS
Senior Model, 2,000 ohms. W.290.

120 ohms. W.291. £5 0 0

Junior Model, 2,600 ohms. W.295.
120 ohms. W.296. £2 15 0

CLARITONE HEADPHONES
W.216. - 20: -

Sold by all Reputable Dealers.

Sole Distributors :

ASHLEY WIRELESS
TELEPHONE CO., LTD.
117 Finch. Plimce, Fffililidand Street,
London Road, Liven -pod
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BOTH EXPERTS AND
BEGINNERS

should write for the new Gambrel! Publications G.F.11
and G.F. 12. A post -card will bring them by return.

THEY are our latest booklet HOW many coil manufac-
and folder, and contain turers publish the H.F.

most full and interesting in- Resistance and Self Capacity
formation about the coils and of their coils? You'll find
other components which have Cambrell's figures in the above
come to be looked on as leaf -as, as well as complete
standards of e ffiziency. tables and other data.

Full particulars of Gambrel! Components, including the
following, are given, as well as the Reduced Prices.

GAMBRELL
COILS.

Nearest

Size in
Ordinary

Coils.Size. Price.

a12 4!10 18

a
416 25

A 5,- 30
BI 53 40
B 56 50
C 59 75
ID 6,3 100
El 8'9 150
E 79 200
F 8,6 300
C 10,
H 12,6 330°
1 14;- 1000
J 17;6 1500

L.F. Transformers :
Stage I .. 25/6
Stage II 25/6

Neutrovernia Con-
densers 5/6

Tran sadapta 6/6
Type C Wavemeter,

50/500 metres £4 7 6

Please write at onc2 to

GAMBRELL BROS.
LIMITED,

76, Victoria Street,
LONDON, S.W.1

TWO TYPES :
For outside panel

mounting :
Two-way 7/ -
Three -way 1016
For inside base-
board mounting,
with 6 in. handle:
Two-way .. 81 -
Three -way .. 12/6

The Moving Block
Cannot fall back

Do away with that irritating, time wasting
fading away of volume caused by the falling
of your moving block !
Fit a Lotus Geared Vernier Coil Holder and get
really accurate tuning.' Has an easy Vernier
movement which reduces the speed by eight
times, and stays where it's put-exactly !
Fit in any position, with any weight of coil-
you'll be satisfied with the results.

Bakelite mouldings
for the side plates,
coil blocks and
knobs ; heavy Nickel
Plating for the

metal parts.

lomurs.
COIL MOLDERS

From all reliable Radio Dealer',
Garnett, Whiteley & Co., Ltd., Lotus Works,

Broadgreen Road, Liverpool.
Makers of the New LOTUS BUOYANCY VALVE HOLDER

In replying to advertisers, please mention THE WIRELESS CONSTRUCTOR.
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Straight Line Wavelength Condenser.
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The Glad Season continued
From the Mains

But to return to Mr. Gumplethorpe.
This business of getting all the volts
and amps. that you need straight from
the mains appealed to me immensely.
It is always so splendid to come across
any scheme for making other people do
all the work. Naturally I begged Mr.
Guinpletharpe to tell me all about it
and give me an immediate demonstra-
tion. Like the rest of us, Mr.
Gumplethorpe loves to have a real
chance of talking. In the ordinary
way he does not get one very often,
for Mrs. Gumplethorpe is even keener
than he is, and since she is provided
by nature with a loud voice, a piercing
eye, and a double-jointed 'jaw, she
usually gets her way.

I have seen it reported that the
vocabulary of a farm labourer is
limited to 'two hundred words. For
days on end Mr. Gumplethorpe uses
far less than this, the only remarks
that escape from his lips being, " Yes,
my dear," and " No, ray dear," and

Really." It is not surprising, then,
that when I gave him an opportunity
of describing his new apparatus in
detail he fairly let himself go.

Up too Early
I think that it is highly probable

that he gave every word in the die-

tionary an outing, but I cannot be sure
of this, since, having been called that
morning two hours before my usual
time by a new maid (who mistook the
" twelve " on the slip of paper that I
had left outside my door for " ten"),
I. was feeling a little fatigued, and I
fear that my eyes must have closed for
r -Spell whilst Mr. Gumplethorpe was
taking the floor. However, when he

. she usually gets
her way . .

had finished and I had recovered con-
sciousness I thanked him warmly for
his mast interesting explanations, tell-
ing him that he had made me feel a
different man.

The Demonstration
" And now," I said, " lead me to

your wireless set and let me see you
put in that wonder-working plug of
yours." Mr. Gumplethope led me as
desired and showed me the plug in

question. It was quite a complicated
affair containing half -a -dozen contacts
for the filament, grid bias and plate
connections. " I just insert it so," he
said, " and there you are." We were,
for even as he pushed his five dull
emitters suddenly belied their name by
becoming wondrous bright. For an
instant they gave a positively dazzling
di§play, and then with one accord they
threw up the sponge.

Merely the Wrong Way Round
In the course of an explanation

which included a number of words not
to be found in the dictionary, Mr.
Gumplethorpe made it clear that he
had carelessly pushed in his plug the
wrong way round. " It is plain," I
said., " that what you want is a fool-
proof plug." Mr. Gumplethorpe, who
was quite rattled by the little contre-
temps that had occurred, rounded on
me and asked if I was implying that
he was a fool. I managed to soothe
him down about this, and presently he
departed in search of a fresh outfit of
valves.

Whilst he was out of the room I
took a good look at the apparatus. It
appeared that the only neon lamps
that he had been able to get were
those which form illuminated letters.
These he had tastefully arranged so as

In the months to come

As enlarged view,
of the Rotor that

swerves fine move-
ment olunuue.

From an experi-
m e ne er eof 14
years' standift=

I find that the
special knob and dial
supplied by you,
make geared dials
and verniers unnec-
essary, in my opinion,
and 1 have been ex-
perimenting since
1912,"
Complete with
large 10 in. Knob
Dial as illustrated.
Capacity Price
001 Mf d.

1716
'0003

1716
'0003 , 16/6
'00025 ' 16/.
'0002 10/6

Dual &denser.

'0005
0003 IVIfd. 25/.

27/6
From your dealer or sent post free

from the makerk.

The first time you use a "Cyldon"
you'll tune in the most truant
station with amazing ease. Never
before will you have experienced
such smooth, silky action. And
the months to come will confirm
the wisdom of your choice-a
" Cyldon " will always give per-
fect service-will never lose its
pristine smoothness of action.
The secret lies in the accurately
grounded Rotor, backed by long
experience and perfect workman-
ship in every detail of construction.

SYDNEY S. BIRD
"CYLDON WORKS,"
SARNESFIELD ROAD,

ENFIELD TOWN, Middlesex

Telephone: En field 672.

YOURS FOR 20/, ---
The `Tonyphone ' G.II. is a two
valve receiver of remarkable se-
lectivity, having a range of well
over 1,000 miles. Receives all
R.R .C.an dmostContinental8ta-
lions. Will be sent on approval
complete with all Accessories on
recaipt of 20/ -.You pays further
£1 earl, month or 51- each week.
afterwards until completed,
The ' Tonyphone ' 0.11.

In handsome Mahogany Cabi-
net Complete ivith Accumulator,
.H,T. Battery, Aerial, f pair of
4,000 ohms Headphones and 2
Valves-a High Frequency and
a Detector. All Royalties paid,

Send to-dayand enjoy broadcasting NOW. .Illustrated Price List tree an application.

'BRITISH ENGINEERING PRODUCTS CO.
(Battery Dept.), Abbey House, Victoria Street, London, :S.W.1

S.S.A.

CR CUPS
REVERT ACID

tg NG

D WIT
2 SAL

assorts
SEPARATORS
-`555ENT

1 7--lb-

The New MAXEL
Accumulator
Specially designed for Wireless

GUARANTEED TWELVE. MONTHS
If you live too far away to call and see the
Battery Mail you Order to as for the size
you want. We will willingly return your

money if yes, are disappointed.
Now fitted with NON - CORROSIVE

Wonder Plug Terminal.

2 VOLT..
4 VOLT..
6 VOLT ..

AMPERE HOURS.
40 I 60 80 l lle
7/9 9/6 MP I
15,- ig/. 22/, .0/6
L2,6 I 109 33/n 39/-

EIARATI. ceses Packing 1/a- extra per battery.
cLE"m31' H.T. Bateries 60 Volt.

7/6 post free.

MAXEL ELECTRICAL CO, P
Clior28, ptlanstone Street,

.1.
Great '

Telephone : MUSEUM 798
d Street, W

LE SPACE
BELOW PLATIS

II annoys

In replying o advertisers, Please me ition THE WIRELESS CONSTRUCTOR.



THE WIRELESS CONSTRUCTOR

The Glad Season
(continued)

to spell out " Bless Our Home." I
thought that this was one of the
prettiest wireless ideas that I had seen.
Wishing to examine these lamps
closely, I pulled several of them out
of their sockets, and I fear that I must
have been a little careless about the
order in which I replaced them. When

f

. . they gave a positively
dazzling display . . .

Mr. Gumplethorpe returned and
plugged in once more, after having
fixed up the new valves, he became
suddenly livid with fury.

A Pure Accident
At first I could not make out what

was biting him, and then my eye was
caught by the lamps, which now flashed
out in letters of fire, " 0 Horuble
Mess." " Dear me," I said, " the
worst of those lamps is that they
cannot spell for nuts." Nothing

would induce Mr. Gumplethorpe to
believe that the re -arrangement of the
letters was a pure accident. For a
whole week we were not on speaking
terms, but we have now made it up,
for he came round only last night to
borrow a high-tension battery from
me.

The Detector and
Amplifier in One

SIB,-Having. made the " Detector
and Amplifier in One," as described
by Mx. A. S. Clark in the November,
1925, issue of THE WIRELESS CON-
STRUCTOD, I am pleased to say I am
getting very geed results. Daventry,
London, Nottingham, Cardiff and Bir-
mingham have been obtained very dis-
tinctly, as was also Radio -Paris, when
using the set as a detector. After a
two -valve set nearly all the British
stations and Radio -Paris are obtained
at loud -speaker strength, while Ham-
burg and other foreign stations are
heard at telephone strength.

Using the set as an amplifier after
a crystal, the strength of the signals
is greatly increased. The height of the
aerial used is 48 ft. and it is 95 ft.
long.

Wishing success to your paper.
Yours faithfully,

C. N. PEARSON.
Swayfield, Grantham.
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The Low -Loss
Crystal Set

SIRS I have recently finished
making the " Low -Loss " Crystal Set
described by Percy W. Harris,
M.I.R.E., in the February, 1925, issue
of THE WIRELESS CONSTRUCTOR, and I
am glad to say that it gives excellent
results. My aerial is 100 ft. long
altogether, and is about 30 ft. high,
unfortunately embracing the house.
The earth lead is about 5 ft. long, and
is connected to a buried pipe. 1 -have
carried out the " low -loss " principle
whenever possible, and the plug-in
coils which I use for the higher waves
are wound on matches between two
cardboard discs.

Up to the present I have been able
to identify (in order of volume)
Chelmsford, Daventry, Bournemouth,
London, Radio -Pans and Petit
Parisien. Chelmsford hasp been the
" local station," and there is very
little difference between its strength
and that of Daventry, speech being
quite clear on two pairs of 'phones.

I am 100 miles from Daventry, 75
from Chelmsford, the same from
Bournemouth, and about 200 miles
from Paris. London is about 50 miles
away.

Yours faithfully,
E. B. STEAD.

Lancing, near Worthing.

11111111 11""'""'" I
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SQUARE LAW.
.001 ... 9/6
.00075 ... 91-

.0000025 ... 6/9
.00 ...
.0001 5/8
Vernier . . 4/6

STANDARD.
.001 ... 8/6
.00075 ... 8/-
.0005 ... ... 7/-
.0003 5/9
.00025 ... 8/9
.0002 ... ... 5/-

4/
Vernier 4/-
J. H. SQUARE LAW

WITH VERNIER.
.001 ... 14/-

.0005 . . 11/2/6

.00025 .. 11/3
Post, One, ed. ; Two,

52. ; Three, 1/-.

,
Compensating a poor aerial

Given an efficient circuit-build it
with the best that money can buy
-in the case of variable tuning
condensers insist upon J.B. The
N.P.L. measure the losses of the
J.B. '0005 mfd. to be '02 ohms at
a million cycles. This is one little
fact which designates J.B. Variable
Condensers to be without peer.

OBTAIN FROM
YOUR. DEALER!

EFFICIENCY is very necessary
for good reception, whether this

be of local or distant stations.
With a small unscreened aerial
much excellent reception can be
obtained with a good. circuit.
A good circuit, however, is as much
dependent upon reliable com-
ponents of efficient design as upon
its arrangement being suitably
sensitive and controllable.

8. POLAND ST -OXFORD Sr Uerephone:-

LONDON W.1 11 GECRARD 7414
(First Floor)

CAXTON 4 -VALVE CABINET
Made for Sets "All Concert Receiver,"
"Fieldless Coil Three Valve Set."
"Any Valve Low Frequency Amplifier."
Special Cabinets made to customer's measurements.

Prices Quoted.

Cash with Order. Fumed Oak
Dark or Jacobean Oak ...

Real Mahogany ...

  
... £1 5 0
... El 10 0

... El 14 0
Detachable 7" deep Base Board to mount 16" by 8" panel to Elide out of Cabinet front

The two beaded front doors as illustrated, placed 2 ins. in front
of the enclosed panel at 10/- extra..

Ebonite or Radion Panels Supplied and perfectly Fitted
at low extra cost.

All Polished with the new enamel that gives a glass hard surface
that cannot be soiled or scratched. SENT FREE.-Catalogue
of standard Wireless Cabinets in various sizes and woods.

Packed and delivered free in U.K. so. Ca

CAXTON WOOD TURNERY CO., Market Harborough

0.2 In replying to advertisers, please mention THE WIRELESS CONSTRUCTOR.
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0 6i7:9,3
A page of information of interest to all constructors.

By H. J. BARTON.CHAPPLE, Wh.Sch., B.Sc. (Hons.), A.C.G.I., D.I.C., A.M.I.E.E.

IVITH many types of ioud-
,',11 speakers it is found that a con-

denser .situnted across the ter-
minals improves the quality of the re-
production to some extent, the value
of this condenser being generally deter-
mined by the trial and error method.
The capacity .of this condenser is often
found to be in the neighbourhood of
.002. 

Satisfactory results from the quality
point of View are also possible if the
arrangement shown in Fig. 1 is
adopted, the loud -speaker being con-
nected across a choke of the order of
2 henries through a condenser of about
1 microfarad capacity.

CT.79 (55

WONDER how many readers of this
journal have made use of the very

simple and inexpensive method of
?timing known as spade tuning? The
action is really due to -the effects of
the eddy currents set up in the metal
plate or spade, mounted behind a load-
ing coil, by the high -frequency cur-
rents in the coil itself.

These minute eddy currents .are
actually in the opposite sense to those
in the coil, and consequently an offeet
is produced. which is equivalent to a
reduction in the self-inductance of the
whole system, .owing to the mutual
induction between the .currents in the
spade and the coil. Various types of
tuning can, 'be devised, including
straight-line tunin, by designing the
metal plate in various shapes in much
the same way As .we design the plates
of variable condensers to .produce oer-
tain pre-srranged conditions.

TT is surprising how many users of
crystal sets spoil the surface of the

crystal when searching for sensitive
spots by scratching across -the crystal
hoe with the catswhisker. This
practice really defeats the main
abject in view, and all adjustments
should be -made lightly to ensure the
most .satisfactory results.

co' 03 cv

WpilLE On the subject of crystals,
it is as :well to remember that

crystal can he fixed temporarily in

its cup with the aid of .ordinary
" silver paper " (metal foil), when the
recommended Wood's Metal does not
happen to be at hand.

S MALL springs, :made from phosphor
bronze wire and wound hi an

ordinary solenoidal shape on a cylin-
drical former .about 4 in. to I in. in
diameter, make handy connectors 'for
the constructor when making tem-
porary connections or carryingout ex-
perimental " hook-ups." Tire two
ends of wires which must be joined
need not be twisted together., hut .can
be pressed between the turns of the

CHOKE

INPUT

L.S.

HI+

HI-

LI+

L.T.-
Fig: I.-Quaky of reproduction may
be improved by connecting the loud-

speaker in this manner.

spring, when quite a good electrical
contact will result. This also can
apply to the tags at the ends of tele-
phone leads when two or more pairs
have to be joined in series or parallel.

MANY constructors Altf receiving
,.sets are apt to overlook the

golden rule that the movable plates
of variable condensers should be con-
nected to the earth side of any par-
ticular wireless circuit. This .avoids
objectionable hand capacity effects
when tuning in the set to the desired
station.

6113 T. .9 (19-

WHEN purchasing variable con-
densers for accurate -calibration

work, such as for incorporation in
wavemeters, be sure that the com-
ponent in question adequately fulfils

its purpose. Careful attention should
be paid to the mode of construction,
noting whether the spindles have any
play in the bearings and if backlash
is present in the particular type of
dial and gearing chosen. The latter
defect would prevent constancy in the
chart calibration.

Again, the plates should preferably
be made .of a metal which does not
oxidise readily, with a minim.urn of
insulating material in the end plates,
or if these -are made -of metal the
insulating hushes should he amply
proportioned. A scale marked. with
divisions which are quite clear is a
feature Which needs no .commendation,
and the .condenser can be enclosed in
a complete case to avoid ,any calibra-
tion defects due to dust particles
getting between the fixed and moving
plates.

TheThe " pigtail " or spring connection
between the moving plates and the
appropriate terminal. must not be un-
duly. long, and also it is better for
it to he insulated. throughout- its
length. All these ,points:are Worthy
of the attention of the ,discriminwbiug,
constructor 7attl experimenter if
accuracy is the ideal aimed at.

THE approach, of the -finer -slays in-
evitably heralds that ouch belied

operation - spring cleaning.. This,
however, should serve to jog ' the
memory -Of the keen wireless -enthusiast
that attention must be timed to the
aerial -System. During' the winter
months the insulators will have ,col-
lected a considerable amount of dirt
and ,grime, and it :will repay any
expenditure of time if the Whole aerial
is lowered, the insulators thoroughly
washed and the aerial wire itself
examined for any signs of .defects.

If the .wire is beginning to corrode
it is better to replabe it, while the
lead-in wire should also be overhauled.
The earth lead must not be forgotten,
together with the -actual ooniiections
between this wire, or wires, and the
particular type of earth in use. Due
attention to these details mill produce
a sense -of satisfaction that as far as
this part of the receiving station is
concerned doubts as to unreliability
need not exist.
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A ONE -DIAL
REFLEX

RECEIVER
By

ElMarrioll

May, 1920

Employing only two vqlves, this simply -controlled reflex set gives both good range and excellent volume.

MANY readers will recollect the
general popularity attaching to

reflex circuits some time ago, and
there is no doubt that this popularity
was well deserved. Some of the reflex
arrangements were capable of giving
extraordinary results, both from the
standpoint of distance and volume, the
latter feature being the most evident
in most cases.

Economy
One valve was made to do the work

of two, two valves the work of three,
and so on. It must not be forgotten
that at that time valves with a very
low filament current consumption
were not as easily procurable as they
are at present, thus the saving of one
valve was worth the consideration of a
large number of constructors to whom
economy was an important feature.

Out of Fashion
Since that time, however, apart

from those well-known and well -tried
arrangements which have become stan-
dard, such as the S.T. 100 and " The
Twin -Valve " Receiver, reflex circuits
as a whole do not seem to be receiving
a great deal of attention from wireless
enthusiasts.

Valves procurable nowadays have a
low filament current consumption, it
is true, thus making the addition of a
further valve to a receiver a less
serious economic problem than for-
merly; nevertheless, there is a certain
satisfaction to be derived from the
knowledge that, the utmost is being
got out of the number of valves in use.

Results Required
In designing the set shown in the

accompanying photographs, it was

+11

---0+2
H.T.

04.0001

T2 G. B.

1154W

Fig. 1. --The receiver utilises only one variable condenser, since an
"aperiodic" H transformer is used.

desired to use only two valves (this
b&ng a very popular number) and to
be able to hear the local station at
good loud -speaker strength, besides
getting several other more distant
stations on the telephones.

The second requirement immediately
suggests L.F. amplification whilst the
third indicates that H.F. amplifica-
tion should be used. Seeing, then,
that two valves only are to be used,
one has been arranged as a detector,
the other being made to function in
the dual capacity of H.F. and L.F.
amplifier. -

Points in the Design
To a very large section of the wire-

less public simplicity of operation
forms one of the foremost features
which are generally, required in a wire-
less receiver, and in ordef to achieve
simplicity of operation in the set to be
described, a circuit has beeri used in
which only one variable condenser is
necessary.

Further, instead of the usual plug-
in coils, a commercial type of tuning
unit with variable reaction has been
incorporated. This unit, by means of
a simple switch, covers 'the whole of
the broadcast range including
Daventry, and thus it is unnecessary
to replace coils every time it is desired
to change to a different wave band.

The Actual Circuit
The actual circuit of the receiver is

shown in Fig. 1, and it will be seen
that the aerial is directly coupled to
the grid circuit. This latter feature,
together with the aperiodic coupling

. used between the two valves, does not
tend to increase selectivity-in fact,
the reverse is the ease.

In most reflex receivers, however,
some desirable features have to be
sacrificed to a greater or a lesser extent
in order that more desirable features
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A grid -bias battery can be accommodated at ane'end of the baseboard.

may be obtained, and thus, in the set
being described, no great degree of
selectivity is claimed.

H.F. Amplification
Referring to Fig. 1. signals received

by the aerial are passed directly to the
grid of V, and appear in the anode
circuit of this valve in an amplified
form. L, is a radio -frequency choke
which offers a high impedance to the
passage of H.F. currents, therefore
the amplified H.F. currents will take
the path via the fixed condenser C,
through L, (the primary winding of
the aperio@lic transformer L,L4) and so
hack to the filament of V .

Rectification and L.F. Amplification
The resultant currents induced into

L, are rectified by the valve V,, and
rectified impulses pass from the anode
of V, through the reaction coil L, and
the primary of 10). L.F. transformer
(T,) to the H.T. battery and back to
the filament.

The secondary of the L.F. trans-
former, however, is connected in the
grid circuit of V, and thus this valve
will now -function as an L.F.
the amplified L.F. impulses passing
through and actuating the telephones
or loud -speaker as the case may be.

Earth Connection
- 'It will be observed that the earth
connection is made to L.T. negative,
and not to the bottom end of L and
that a fixed condenser C, is connected
across T, and the grid bias battery.

Also a fixed condenser of .0001
capacity is shown connected laAwcon
L, and L.,. This latter is optional.
but in most cases it is found to be an
improvement and is therefore rei",oni-
mended.

Components
In order to construct a replica of

the receiver, as shown in the photo-
graphs, you will require the following

_items. Good quality components, other
than those specified, may, of course,

be substituted in most cases. Regard-
ing the more important components,
however, .it is desirable in a receiver
such as this to adhere as closely as
possible to the list given belOw. A
change L.F. transformer, for in-
stance, may have a decided effect on
the results obtained.

Panel, 14 in. x x in. (Peto-.
Scott co., Ltd.)

Cabinet to take panel, with base- .
board 9 in. deep. (Pete -Scott Co.,
Ltd.)

One Efesca Aerial Regenerative
Tuning Unit. (Falk, Stadelmann and
0o., Ltd.)

One .0005 low -loss slow -mot ion
square law variable condenser. (Jack-
son Bros.)

One H.F. choke. (Lissen, Ltd.)
Two. aperiodic H.F. _transformers
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(Nos. 1 and 3). (Burn -Jones and
Co., Ltd.)

Pair small angle brackets. (Borne-,
Jones and Co., Ltd.)

One 5 terminal strip and one A and
E terminal strip.

One Magnum anti -capacity valve
holder. (Burne-Jones and Co., Ltd.)

One fixed 40002 condenser with base
mount. (L. McMichael, Ltd.)

One fixed .0001 condenser with base
mount. (L. McMichael, Ltd.)

Two dual filament rheostats. (L.
McMichael, Ltd.)

One " Super " 3-1 ratio L.F. trans. -
former. (U.S. Radio Co., Ltd.)

One .0002 fixed condenser (Fresh-
man). -(Igra.nic Electric Co., Ltd.)

Two Lotus " Buoyancy " valve
holders. (Garnett, Whitelev and Co.,
Ltd.)

One .0003 grid condenser and 2
meg. leak. (Watmel Wireless Co.,
Ltd.)

One Pacent single open telephone
jack; one Pacent telephone plug.
(Igrauic Electric Co., Ltd.)

Short length of flex; two wander
pingS; screws; Glazite, etc.

Construction
Having procured all the necessary

components indicated above, proceed
with the actual construction in the
following manner :-

If you have procrired one of the .

guaranteed brands of ebonite, the
panel will not need any preliminary
treatment, but can 'be marked out and
drilled in accordance with the dia-
gram (Fig. 2), in which all the neces-
sary dimensions are given.

A Goad Fit
Now place the base -board in the

cabinet and fit the panel in the cor-
rect position against it. If now the
panel is attached to the base -board by

The absence of the usual swinging reaction coil greatly simplifies the
baseboard layout.
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The arrangement of the controls facilitates adjustments, while all terminals
are placed at the back of the receiver.

means of three screws, the whole can
be withdrawn -and the angle -brackets
secured in position, and in this
manner a good fit into the cabinet will
be assured.

The two terminal strips can also be
affixed to the base -board whilst the
latter is in the cabinet.

Now secure on to the panel the
various components which it has to
carry,, and, following this, the rest of
the components can be screwed down
to the base -board, as nearly as possible
in the positions indicated in the photo-
graphs and drawings.

Wiring Up
Regarding the actual connecting up

little need be said. No difficulty
should be encountered here, as it is
not complicated and each connection
is clearly shown in Fig. 3. The back
of panel photographs give an indica-
tion of the relative positions of the
various wires, and these positions, as
far as is possible, should be followed
out.

It may be found that the soldering
of the connections to the telephone
jack is facilitated if the .L.F. trans-
former is temporarily removed. This
is not essential, but the man who is
not quite at home when using the
soldering iron will probably make a
better job of these connections with
the L.F. transformer well out of his
way.

May, 1926

Reaction Leads
The leads to the reaction terminals

on the tuning unit are carried out
with rubber flex, and it will be noticed
that the two leads are twisted together
where possible. The actual connec-
tions to the two unit terminals marked
R will be made clear by the instruc-
tion pamphlet which is included with
each unit when purchased. In order
to obtain the correct reaction effect,
the lead from the anode of V, must
join to the reaction terminal on the
left, looking from the back of the
panel.

Both the flex lead from the earth
terminal and that from the I.S. ter-
minal on the L.F. transformer are
terminated with wander plugs, in
order that a variable tapping may be
taken from a grid -bias battery which
will stand in the cabinet next to the
tuner.

The H.T. Leads
Regarding the H.T. leads, that sup-

plying the anode of V, is soldered to
the terminal marked H.T.+1. Remem-
ber that in this- instance this is the
second terminal from the end of the
terminal strip, H.T.+2 being the end
one.

Checking the Wiring
Having completed the connecting

up and carefully checked over all the
leads against Fig. 3, insert a valve
into the socket for Vi and connect up
your L.T. battery. Now turn the
bottom rheostat and note that the
filament lights up correctly. Repeat
this with the top rheostat and the
valve inserted into the holder for V,.

If all is apparently correct, as a
further check join the L.T. accumu-

TUNER /3/4"

4P"

C/
ELEPHONE JACK

/3/4"

M"
R2

R

2IEN

/4
Fig. 2.-The panel may be drilled in accordance with this drawing. Blueprint C 1040A.
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Car Equipment
Manufacturer, by
Appointment ' to
B.M. TB B BING.

THE WIRELESS CONSTRUCTOR

H.T. ACCUMULATORS

ACCUMULATOR claims are numer-
ous, but C.A.V. claims 33 years'

manufacturing experience. The C.A.V.
H.T3 was designed with that experience
behind it and is constructed to work
with the average broadcast receiver.
It is electrically efficient and all that
can be desired for really reliable radio
recc pion. OVER 10,000 SATISFIED
USERS. Moreover, it is exclusively
used by those who know, namely :-

Mr. W. K. Alford, radio 2 DX ;
Mr.V . E .M . Oliver, B .A., A.M.I.E.E.,

radio 6 BV ;
Mr. J. A. Partridge, radio 2 KF ;
Mr. E. J. Simmonds, M.I.R.E.,

F.R.S.A., radio 2 OD ;

and others who find them essential
when setting up wonderful records in
reception throughout the world.
wa44,4444444,41wieww.4444wt

For your L.T. supply, " Acton "
Accumulators in celluloid or glass.

ww.wwwirviewwwwwww.
Write for a copy of our complete Radio

Catalogue.

carWAnderVell Uttar,
RPLE WAY. ACTONIONDON.W3

Supplied at 1/. per volt.
H.T.3. 60 volts .. 60/=
H.T.4. 30 volts .. 30/.
ALL C.A.V. H.T. ACCUMU-
LATORS are supplied fully
charged (first charge free).

Ii replying to d tia_ver_.sers, please mention THE WIRELESS CONSTRUCTOR. 667
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Your
radio sets
cancan be
improved ,

by using \

1

\\

S

Made in England

ka
a

\W "W*'
\\ \ \ \\,,,,,' \\ -,.:V:.
\ \ \ v:a.

Insist on
B.T.H. the
Best of All

The British Thomson Houston Ca Ltd
Crown House. Aldwych.

London, WC 2.

S
4ON.70... I:v.3154

r6)R 0.06A FE -iv -a

LO P.)26,416/6 LPX.926v.22/6

0.25A.
6v22/6
0.06A.

D 6.24/6
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LONDON'S LARGEST RADIO STORES

-I6&

LOW LOSS

CONDENSERS
WONDERFUL

LOW LOSS STRAIGHT LINE FREQUENCY
Including knob and
dial, as. sketch, with
vernier.
.0003 7/11 .0005 84
Including knob and
dial, no vernier. -
.0003 5/11 .0005 66

Pest 6d. per set.
UNSOLICITED TESTIMONIAL.

10'2,56. 78, Copenhagen Road,
Messrs. Raymond. Gillingham, Kent.

Whilst in town a short time ago I purchased 3 of Special Spring top Bush gives a
your Low Loss Straight Line, etc., condensers. vie. firm bat easy movement
.0003, .0005 and .0005 with vernier. I did not have an
opportunity for testing these until Wednesday evening
last, when I banked sip a straight one-valver Incorpo-
rating the .0005 without vernier. The results were
absolutely astonishing, because I got a station with
almost every degree of the dial. 1 got as far as Stock-
holm. The other stations were London (of course),
Berlin, Bournemouth, Breslau, Brussels, Hamburg,
San Sebastian, Paris. Hilversum and Daventr. I
almost forgot to include Dublin. This station is rarely
heard in this district, hut it came in well on two pairs
of phones. I have never used a better condenser and
I felt that you would like to know. The hook-up was
on a piece of board. (Signed) A. BOWER.

PARTS YOU HAVE NO
LISTS POST FREE. ANY USE FOR ACCEPTED IN
PARTS QUOTED FOR PART EXCHANGE.
AT AN INCLUSIVE POST CUSTOMERS

PRICE. WRITE FIRST. USABLE
VALVES BOUGHT.

ONE BURNT OUT VALVE ACCEPTED AS PART -
PAYMENT IF NEW BRITISH ONE IS PURCHASED.

Supreme SELECTIVITY
Each station has a CLEAR

TUNING SPACE
CROWDING entirely ELIMINATED
SIMPLIFIED tuning
DISTINCT and DEFINITE Radio

reception
PRECISION workmanship
HEAVY BRASS VANES, BRITISH

MAKE
Pigtail oonnection to rotor gives

silent working

.14EMMIMIIIM11.101

RECOGNISED WEST END DIS-
TRIBUTOR OF THE MANU-
FACTURES OF EDISON BELL
JACKSON'S (J. B.) POLAK:
IORANIC. PEERLESS. EUREKA,
MAGNUM. BURNDEPT, LOTUS,
DUBILIER, MARCONI. DOR-
WOOD, STERLING. SUCCESS.
B.T.H., McMICHAEL, LIS8EN,
WOODHALL, UTILITY, R.I.,
BOWYER - LOWE, AMPLION,
FORMO, BRUNET, ORMOND,
NEWEY. (P. & M.), AND
EVERYTHING THAT IS WORTH

STOCKING.

CALLERS ! THOUSANDS OF BARGAINS FOR YOU

K. RAYMOND 'Phone
GERRARD 4637

TWO SHOPS-so you will ALWAYS find ONE OPEN

27 & 28A. LISLE STREET.LEICESTERC.2
SQUARE,

W.
Opposite DALY'S GALLERY DOOR (Back of Daly's Theatre).

111111!1;11111111111111111111111111111111111P,ifillITIIIINIM1111111:1111111111111111111111111111,111111111111

Sizes of "Artcraft Popular
Type " Cabinets.

Panel Rim pep,.
Pricein

Oak
Priceln
Mahog.

9x 6 x 6
0 x 8 x 63x 6 x 6
2x 10 X 8
4 x 10 >: 8
6 x 8 8
6 x 10 >': 8
8 > 12 - 9

6/0
8/0

10/0
120
14/0
14/0
16/0
21/0

10/0
12/0
1410
16/0
1910
19/0
21/0
29/0

Hirged Top 1'6 extra.

Prices include p,cking,
carriage and insurance to
any station in England
and Wales. Prompt de-
livery guaranteed.

Artcraft Cabinets are obtain-
able froM most dealers or

direct from sole manufacturers.

II IIIIIIIIIIIIIIIIII11111111111111111111111111111111111

AIRMITAIET

CABINETS
for

RADIO
RECEIVERS

ARTCRAFT
CABINETS

are made in Oak
or Mahogany, and are
of very attractive and
pleasing design. Base-
boards included free.
Radion Panels fitted to all
Cabinets at
Id. per sq. inch Black.
lid. per sq. inch Mahoganite.

Cabinets can be .supplied for all sets
described in Radio Press publica-
tions. Quotations sent by return .

of post.

fWrite for Illustrated
Brochure of Standard
"Artcraft" Cabinets.

The ARICRAFT Company
156, CHERRY ORCHARD ROAD,

CROYDON.
Phone: Croydon x961,

ELF, 4-
111111111111411111111111111111111111111111111111111111111i11111

6tiS In replying to advertisers, please mention THE \\TIRELESS CON§TRUCTOR.
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lator leads to the H.T.- and g.T. 1-1
terminals, and make sure that the
;valve does not light up in either
socket. Also try it with the accumu-
lator across H.T.- and H.T.-1-2. If
the valve does not light up, it may be
assumed that all is in order.

These tests may seem rather childish
to the more advanced constructor;
they form, however, a very simple
test for tke beginner, who by this
method of test will not burn out his
valves if he has made a wrong connec-
tion. Having assured oneself that all
is O.K., the receiver is ready to be
tested.

Testing Out
Join up aerial and earth and the

H.T. and L.T. batteries, applying
about 70 volts to H.T. +1 and about
30 or 40 to H.T.+2. The grid -bias
leads in the cabinet
might be tapped across,
say, 11 volts (i.e., one
cell), while the reaction
control knob should be
set at its minimum posi-
tion-.

Two valves - t w o
general - purpose types
will do-must be in-
serted into the holders,
and a No. 1 aperiodic
transformer plugged in-
to the holder provided
for this. The telephone
leads should, of course,
be connected to the
plug, which must be in-
serted into the telephone
jack.

Finding the Local
Station

Set the tuning unit
switch to the third or
fourth stud, light up the
valves, and adjust the
variable condenser
slowly from the mini -
Mum to the maximum
position.

Now, if your local
station is transmitting,
you will hear it at very
good strength in the
telephones. When you
have adjusted the con-
denser to the best posi-
tion, very gradually in -
Crease the reaction,
When the strength of
4ignals will become much
greater. Do not, how-
eVer, work so near to
Oscillation that music
or speech is distorted.

Whilst receiving the

Fig. 3.-A complete
guide to the wiring
of the receiver.
Notice that the H.F.
transformer plugs
into an ordinary
valve holder. Blue-

print C 1040B.

local station you will be able to get
the "feel " of the set, and make cer-
tain little improvements in reception
by small adjustments of the H.T. and
G.B. voltages.

Daventry

For the reception of. 5XX, replace
the No. 1 aperiodic transformer by
a No. 3, turn the tuner switch to, the
last stud, and tune in on the conden-
ser in the usual manner, with the re-
action knob at its minimum position.
Both 5XX and the local station should
be very loud indeed in telephones.

It is assumed that the condenser
across L3 and L4 in Fig. 1 is in use:
In most cases it will be found that
when it is omitted the control suffers
to a certain extent.

THE WIRELESS CONSTRUCT())

Loud -speaking Reception
_When it is desired to replace the

'phones by, a loud -speaker, the H.T.
applied to H.T. + 1 can be increased
up to 120 volts, with an appropriate
increase in the G.B. tapping.

Wavelength Range
Although the tuning unit is stated

to cover from 170 to 2,600 metres when
used in conjunction with a P.M.G.
aerial, it must be remembered that in
this receiver the condenser 0, is really
in series with the aerial, and thus
reduces its capacity. In this manner
the wavelength of the tuner is lowered,
and, in the writer's case, 5XX came
in with the tuner switch on the last
stud, and Cl at about 70 deg.

In the same manner, any station will

0
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be heard on a higher tapping than
would be the case normally.

Valves
Almost any type of valves will work

in this set, two of the ordinary
generalspurpose valves giving quite
good results.

The writer actually tried the
D.E.R., D.E.3, 111ullard H.F. (red
ring) bright emitter; Frond]. micro,
D.E.4, D.E.5, and the D.E.5B. typos.
All of these gave good results, but the
best signals were obtained when V, was

Careful design has made it
possible for leads to be kept
short, yet all soldering points

are easy of access.

a small -power valve, with 120 volts
applied to its anode, and an appro-
priate value of grid bias.

H.T. Values

In all cases as high an H.T. voltage
as is permissible (together with the
correct grid bias value) should be
applied to the anode of Vi, and in
this respect the maker's instructions
should be followed carefully.

When, however, it is desired to use
telephones, it will be advantageous to
reduce the H.T. somewhat, in order
that the telephone windings shall not
suffer.

Regarding the H.T. voltage to be
applied to V2, this. will be best decided
upon by experiment. In any case, it
will be fairly low if smooth reaction
control is to be obtained, somewlesse in
the region of 30 to 50 volts being
correct generally.

Test Report

On testing this receiver on a poor
aerial. about .four miles west of 2140
that station gave very good load -speak-
ing on a " Lissenola " loud -speaker
unit in. conjunction with one of Messrs.
the. Scientific- Supply Stores' non-

, metallic -horns, the tuning adjustment,
as 'previously stated, being in a higher
position than that indicated for 2L0's

 wavelength in the leaflet which
-aecompanies each tuner, owing:to the

inclusion of the .0002 fixed eondenser
in the aerial circuit.

Da ven try also came in at good
strength on the lend -speaker, whilst
Radio -Paris gave good loud telephone
signals in .daylight.

Apart from the local station, a
number of Continental transinis,sions
were received at very good strength
on the telephones, among these being
Hamburg, Radio -Toulouse, Petit
Parisien and Munster.

These Continentals do not seem very
anxious to give their names, and
4everal Other stations were heard which
were not identified.

Both ilsernemouth and Birmingham
came in well, but the transmission
from 2L0 interfered with all stations
whose wavelengths are in the _neigh-
bcanisood of 360 metres.

The report on this receiver by our
Elstree Laboratories fully confirmed
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the above results, the tuning on this
receiver being quite simple, so long as
a. little care was taken with the
reaction adjustment.

It was also found that the best
results were obtained using a small
power valve in the first stage with a
high 'value of, /1.T. and appropriate
grid bias, .whilst a general purpose
valve or one of those specially designed
for rectification; with a fairly low
value of H.T., ,was found most effec-
tive in the second valve holder.

The " Midget " Gets
America

Ses,-You may be interested tnhear
-that I have made .up- the " Midget "
single -Valve receiver. described in the
May, 1925, issue of THE WIRELESS
CONSTRUCTOR by Mr. A. S. Clark.

I am writing to say what a. remark-
able set it is. I have received the fol-
lowing stations :-2L0, 5NO, 613M,
2ZY, 5WA, 5IT, 5XX, Radio -Paris,
Hamburg, 'Berlin, Hilversum, and
Madrid (E.A.J.6), all at very good
'phone strength.

Madrid, London, Daventry and
Bournemouth come in on the loud:
speaker, and when I couple up one
stage of L.F. amplification London
and Daventry can be heard all over
the house. What I want to tell you
about most is that I think I acctnn-
plished a record on Sunday morning,
March 7, between 1 and. 2 -a.m. I
tried for-Ainerica, and 'succeeded in
picking up KDKA with the abeves
mentioned set and 1 stage of L.F..
amplification.

I am situated about 15 miles from
London, and my aerial is -45 ft. high
and about M ft. long.

Would you kindly let me know if
this is a record?

Wishing you every success,
Yours faithfully,

CHAS. H. 'ENGLAND.
Uxbridge.

[Although we are -getting accus-
tomed to glossing reports of re.ception
on the " Midget," we certainly think
Mr. England is. the first to hear .

KDKA on this popular one -valves.--!
:ED.]

" WIRELESS "
The One -Word Weekly.

Valuable Prizes offered
in a Simple Competition.
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Filament Rheostats
and Potentiometers

With the windings carried on a porcelain bobbin
and having the contact arm moving on its inner
side, the " Cosmos " Filament Rheostat takes up
remarkably little space, is strong in construction,
and has a very smooth and reliable movement.
It is fixed by ONE HOLE and is provided with a
handsome knob and dial. Made in four types,
two of which are double wound for Dull OR Bright
Valves and one a Potentiometer. The prices are as
follows :-

Des cri ption Ohms
CarryingCurrent

PRICE

Single Wound 6.0 1.0 amp. 4/6
Double 18+2 .4-1.5 5/0
Double 30+4 .2-1.0 5/0
Potentiometer 300 6/0

THE WIRELESS CONSTRUCTOR

Anti -Vibration
Valve Holders

No sponge rubber, which absorbs moisture, is
used in the construction of " Cosmos " Anti -
vibration Valve Holders. They are made in two
types as shown in the illustration. The panel
mounting type can be readily fitted in place of an
ordinary holder, as the fixing screws have standard
spacing, while the baseboard type can be fitted to a
wooden base with wood screws. " Cosmos" Anti -
vibration Valve Holders abolish the objectionable
noises due to vibration and " sound -coupling " and
obviate trouble from the microphonic tendency of
some valves.

BUY " COSMOS " COMPONENTS IN " COSMOS " CARTONS

METRO-VICK SUPPLIES LTD.
(Proprietors : Metropolitan -Vickers Electrical Co., Ltd.)

4, Central Buildings, Westminster, London, S.W.1

4rair.0-4

:Set -
R
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CLEARTRON RADIO LIMITED

One Charing Cross, London
Works : BIRMINGHAM.
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Controlling Reaction with a
Condenser

(Continued Iron p. 645 ).

A Few Hints on Operation
As stated above, in preliminary

tests with the receiver the larger
tapping on the "X " should be used,
as this will result in ease of operation
and probably best signal strength.
When a higher degree of selectivity is
required, however, the smaller tapping
should be used and tuning on the con -

;denser C, will be appreciably sharper.
The size of the choke coil L, offers

scope for the experimenter, as it
materially affects the reaction control.
If the choke is small it allows the
HY. currents to pass through the
telephones to a certain degree, and
hence a smaller reaction effect is ob-
tained. On the other hand, with a,

large choke, reaction control may be
rather jerky, and only individual ex-
periment can fix the size of choke coil
which will give the smoothest and
most effective control.

Elstree Tests
Tested at the Radio Press Labora-

tories, the receiver was found to give
good strong signalS -on the London
and Daventry transmissions' and
reasonable results from several distant
stations. The stations heard included
5XX ,(Daventry), 2L0 (London), 5NO
(Newcastle), SIT (Birmingham), 6BM
(Bournemouth), and 5NG (Notting-
ham), and several Continentals.

A
MILLION
Satisfied
Users of

the

aL61?..L6D
RHEOSTATS
64!!:
.77,a

Wound with the best nichrome high resist-
tance wire. Accurate, delicate, perfect
smoothness of action.

With Solid Bakelite Knob and.
Dial
With Cold -moulded tapered Knob'
and Dial 2/61:

Resistances in 6, IS, 15, & 30 ohms at sane
price.
The Philmore incomparable Grid Leak.;
glass enclosed with Knurled Brass Ends.
extremely constant in use and tested by
experts before leaving factory.

.1. to 10 megohms graduated in megohms.

Price 1/6 each

noon
If your local dealer is out of stock send to Anodon, 72-86,
Oxford Street, W.1, enclosing P.O. for price quoted and the

article will be delivered by return post free.
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ANOTHER SIMPLE ONE-MAN JOB
To erect a wireless mast single-handed at first sight appears a rather difficult
task. If the following instructions are carefully followed, however, it will be

found to be well within the abilities of most enthusiasts.

AFTER reading the article on
" Erecting a 25 -ft. Aerial Mast
Single -Handed," by Mr. A. V. D.

Hort in the March issue of THE
WIRELESS CONSTRUCTOR, it occurred
to the writer that an account of
another simple method of erection

3' 3"

94"8017.5
.9'2 SUNDER
HEAD

4--Pivor BOIT

ROI/NO [EYE[

P/STA/VCE P/ECE

Fig. 1.-The method of fixing the mast
proper to the two footings is clearly

shown in this figure.
would be acceptable to readers. It is
much to be regretted that the average
aerial mast is erected without any
Consideration as to prolonging its use-
ful life by painting and occasional
attention to the halyard pulley. It is
usually fixed with its base 4 or 5 ft.

in the ground, and so, owing to its
slender nature, coupled with its
height, it is a difficult proposition to
tackle should the halyard unex-
pectedly break and connect " aerial
to earth."

With the method of fixing described
herewith, however, it is only a ques-
tion of minutes to undertake lower-
ing, examining,, and re -erecting,
therefore the matter of periodically
painting and thoroughly overhauling
the fittings may be undertaken with-
out any qualms. Such attention will
tend to give a much longer life to a
much -neglected part of the receiving
system.

The Pivoting System
The mast proper does not go into

the ground, but is pivoted on a fin.
bolt through the upper ends of two
footings which are sunk 5 ft. in the
ground and thoroughly bedded down.
Care must be taken to keep them per-
fectly upright, but before fixing, them
in the ground it will be advisable to
bore the holes for the fixing of the
mast. Obtain a piece of deal 9 in. by
3 in. by 7 ft. long and saw down the
centre, making two pieces 41 in. by
3 in. by 7 ft. Square lines round
both pieces at distances of 6 in. and
18 in. from what will be the top when
fixed, and bore corresponding holes
through the foot of the mast 6 in. and
18 in. from the base.

The original superheterodyne receiver
invented and built by Major E. H.
Armstrong. Major J. 0. Mauborgne,
of the U.S. Army, is seen operating it.

Boring the Holes
A good way to ensure the mast

being bored at the exactspot is to lay
the two 7 -ft. pieces on edge on a fairly
level stretch of ground with the mast
in between them. Whilst in this posi-
tion the mast may be marked out for
boring, and then, when it is finally
hoisted (provided due care has been
exercised when fixing the footings to
keep them plumb upright), the mast
when bolted fast will naturally be up-
right. A piece of wood the thickness
of the mast should be secured between
the bottom of the footings to act as
a distance - piece. The mast may be
hung loosely on the pivot bolt and will
help to steady the structure whilst
being fixed; needless to say the top end
of the mast must be resting on the
ground until the base is firmly fixed.

17-
472"

- .9" -
2

Fig. 2.-Details of the strip of iron
which acts as a stop when the mast

is erected.

A strip of iron 2 in. wide  by 1 in.
thick and 18 in, long should be 4bent
round to embrace the sides of the bear-
ings and screwed thereto to act as a
stop when the erection takes place, or
the mast would simply swing right
over and probably do some 'damage.

Making a Mast
A simple mast may also be con-

structed as follows :-Obtain four
pieces of wood 9 ft. by 3 in, by 1 in.
and one piece 4i. ft. by 3 in. by 11 in.,
a number of 21 -in. oval wire nails, and
two fin. holts 9fin. long under head.
Lay one of the 9 -ft. pieces flat on the
ground and securely, nail the 211 -ft.
piece on to it, keeping them level at
one end. (First paint all faces that
come together, also the ends of all
butt joints.) Now take a 9 -ft. piece and
nail the same on top of the free half
of the first 9 -ft, length, with the end
butting up to the 4.4 -ft. piece. Turn
the work over and fix another 9 -ft.
length, butting up to end of the first
long length, turn the work once mere,
and fix the remaining long length,
thus leaving the upper 4 -1 -ft. single,
as no useful purpose would be served

673
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Varlet'
Constant

Wire -wound
Resistance
ensures absolutely perfect tone and
constancy under all atmospheric con-
ditions, because it is non -inductively
wire wound on the famous Varley Bi-
Duplex system, with the turns silk
separated
This resistance is a sound product of
27 years' experience in intricate and
accurate wire winding.
For inter -valve coupling where freedom
from distortion is required, resistance
capacity is unequalled. To obtain the
height of perfection the resistance unit
should be a Varley.

Wire Wound & Weatherproof
Complete with 7 6
Clips and Base
Without Clips and Base, 6/.

6o,000 ohms, So,000 ohms, too,000 ohms
Write for Leaflet

Constant always
The VARLEY MAGNET CO:

(Proprietors: Oliver Pelt Control Ltd.)

WOOLWICH -
Telephone: Woolwich 888, 889.

by fixing a 41 -ft. piece here: it would
only be adding weight to the top.

A Simple Means of Extension
Extensions may be carried out at

ally future time by adding extra 9 -ft.
lengths, each such length increasing
the effective height by 41 ft. This
method of erection has the advantage
that it may be used in a confined
situation; also there is no risk of the
mast falling over to one side, and ,the
principle is suitable for any type of
mast.

Erection
When the base is secure, proceed to

erect the mast as follows :-First make
sure that the iron strap is securely
fastened on the side of footings

472

/RON STRAP STOP

GROUND LEY&

Fig. 3.-The mast is actually pivoted
\between the two footings which are

driven about 5 feet into the ground.

nearest the top of the mast. Now
raise the top end 5 or 6 ft, from the
ground by placing a pair of 'household
steps under it, see that the halyard
is placed round the pulley and the
back stay fastened on, when, if the

May, 1926

aerial is securely fastened to the build-
ing, hoisting may be accomplished by
hauling on the halyard, the height of
the aerial being of great assistance

Fig. 4. - The final hoisting may be
accomplished by hauling on the halyard.

during this operation. In the
writer's case a back stay is found
sufficient to keep the structure secure,
although additional stays may be used
where space is no consideration.

Have You Had Your
Free Blueprint Yet ?

Full conditions on
p. 698. Coupon
(available up to
and including May
31st) on p. 708.

Write for a blueprint of the
set you like best in this issue.

The sounds associated with the "shooting" of a scene for a film
broadcast recently. Notice the microphone on the right.

were

674 In replying to advertisers, please mention THE WIRELESS CONSTRUCTOR.
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HOW DO YOU TUNE
YOUR CRYSTAL SET ?

Notes on set operation will form a regular feature in
" The Wireless Constructor." Here are some notes
on methods of tuning employed in crystal receivers.

IT seems probable that there are
more sets making use of the

crystal as a rectifier than,of any other
one type in this country. The crystal
set possesses certain advantages which
undoubtedly contribute greatly to its
popularity, and amongst these one
would naturally place its low initial
cost, its negligible cost of upkeep and
the fact that, unlike a valve set, it
does not require " messy " accessories
such as accumulators.

Is It. Easy to _Operate?
There are some who would also claim

simplicity of operation as a character-
istic of the crystal receiver. However,
one is inclined to disagree with this
statement when all the facts are taken
into consideration. A single valve
receiver without reaction gives
approximately the same results as a
crystal get, and, like the latter, has
but one tuning control.

As for the other controls, most
people, one is inclined to think, -would
agree that it is easier to turn the knob

of a rheostat than to adjust a cats -
whisker to give the best results. It
is only when one compares it with
valve sets employing reaction or addi-
tional tuned circuits that one can
speak of the " simplicity " of opera-
tion of the crystal set.

Getting the Best from a Set
However, whether a crystal set is

comparatively easy to manipulate or
otherwise, there are certain modes of
operation which will give more satis-
factory and consistent results than
mere haphazard methods. This applies
both to home -constructed apparatus
and to commercial receivers, although
the former have the advantage that
they can usually be modified where
necessary 'without a great, deal of
trouble.

Into Two Divisions
In dealing with a crystal set -it is

convenient to divide it for purposes of
consideration into two parts --a tuner
and a detector.

The valve -testing room at the R.A.F. establishment, Farnborough.
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The tunertuner may take several forms,
but invariably consists of an induct-
ance or coil, often (but not necessarily)
used in conjunction with a variable
condenser. The purpose of the tuner
is to " lengthen " or " shorten " the
aerial system, in an electrical sense,
until it is in " tune " with the trans-
mission it is desired to receive, as ex-
plained by Mr. Harris in his " Talks
to Beginners " in this journal.

Coil and Slider
Probably the simplest. form of tuner

(and one that was extremely popular
in the early. days of broadcasting) con-
sists of a single -layer coil of insulated
wire wound on a cylindrical former.
Each turn is bared of insulation at one
point, and a sliding contact is
arranged so that it can make electrical
connection with any turn, thus alter-
inF the number of turns, and hence the
" inductance," in the aerial circuit.

The precautions to be taken in
operating such a tuner are not
numereus, but must have careful
attention if satisfaction is desired.
The slider must be arranged so that it
makes good connection with any turn
on which it .happens to be resting,
and does not jump " or miss any
turns in its passage from one end of
the coil to the other. Furthermore,
there must be a good connection
between the slider and the terminal
to which it is electrically joined,
hence any spring contacts should be
looked to.

Dead End Effects
A third point concerns the ill-

effects due to the turns of the coil
which are not in use when any par-
ticular station is tuned in. These are
known as " dead-end effects," and
may result in reduced signal strength
and lack of sharpness in tuning.
The remedy is to short-circuit these
extra turns by connecting the " un-
used " end of the coil to the slider.
Hence, if the aerial is connected to
the one end of the coil and the slider
goes to earth, then the free end of
the coil should also be connected to
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Harry Lauder listens -in with the Kiddies
they all use 'P town. Featherweights

The man who has provided enjoyment for thousands
is here seen listening -in with evident relish among
the kiddies at the Cheyne Hospital for Children.
This is one of the many hospitals throughout the
country in which the famous 36r0W11 Feather-
weights have been installed.
Hear Erowit Loud Speakers and Headphones and
you will know why such preference is shown. You
will at once realise that in volume and purity of tone

16cOren H3.

here are instruments which achieve results obtainable
in no others. For, by means of unique principles of
construction and design, 113rOWIli Instruments are
capable of giving an unsurpassed rendering of every
phase of the broadcast. Get your dealer to demon-
strate these wonderful instruments and appreciate
something of the pleasure shown by Harry Lauder and
these sick kiddies, and of the joy they have brought
to thousands throughout the world.

Eight Types of Vrown Loud Speakers
Type H.1. Type H.3.

21 ins. high. 15 ins. in height
120 ohms £5 5 0 and in resistances of

2,000 ohms £5 8 0 2,000 ohms.
4,000 ohms £510 0 £3 0 0

Type H.4.
Type 11.2. The Smallest Brown

Height 12 ins. Loud Speaker.
120 ohms £2 5 0 Only 10 ins. high.

2,000 ohms £2 8 0 2,000 ohms.
4,000 ohms £210 0 £1 10 0

Type H.Q.
20 ins. high.
Resistances:

2,000 or 4,000 of ms
£6 0 0

Type Q.
23 ins. high.

In resistances of 120,
2,000 or 4,000 ohms.

£15 15 0

Cabinet Type.
In Mahogany or
Oak Cabinet. 2,000

or 4.000 ohms.
£6 6 0

Crystovox.
The only Loud
Speaker which works
from a Crystal Set.

£5 0 0

-and Three Types of Headphones.
Type A.

As used by the Admiralty.
/20,2,000,4,000 ohms £2100

8,000 ohms - £3 00

Retail Showrooms :
19. Mortimer Street, W.I.
15. Moortields, Liverpool.
(IL High Street,

Sonthampton.

LOUD SPEAKERS

Type F.
Popular Broadcast type.

Weight only 6 ozs.
2,000 ohms - £1 0 0

S. G. Brown, Ltd.,

N. Acton, London, W.3

Type A2.
The New Reed -Type, un-
equalled for sensitiveness.
2,000 ohms - £1 10 0

Depots (Wholesale 01)0 .?
2, Lansdown Platte, West; Bath.
Cross House, Westgate Road,

Newcastle.
Scottish Depot :

120, Wellington Street, Glasgow

16tewn
Featherweights

AND HEADPHONES,
Gilbert Ad. 4789
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the slider (and hence to earth), so
that the unused turns between the
point of coittaet- of tlnY slider and the
lower end of the coil are at earth
potential and can cause no ill-effects.

Selector Switch Control
A second type of tuner working on

somewhat the same principle has in-
stead of slider a switch arm, which
can make contact with any one of a
number of studs. These studs are
connected to various turns of the coil,
and hence a varying number of turns
can be brought into circuit by means
of the switch arm. Here the same
remarks apply regarding dead-end

To Receiver

E

Fig. I.-A series tuning condenser may
give increased signal strength.

effects, and as before the " free " end
of the coil should be connected to the
switch arm. To get finer tuning a
small variable condenser is often used
in conjunction with this tapped coil
tuner.

The Variometer
However, neither of the above

forms of tuner is as popular now as
it was a couple of years ago, but
another old favourite-the variometer
-is still extensively used. Some new
developments in the employment of
the variometer are to be expected,
and, indeed, Mr. Barton-Chapple uses
this type of tuner in a novel minnier
in the crystal receiver_h describes in
this issue of -Tiff \Artastsss CON-
sTnuczat, -gxcept for loose contacts
.to -the moving coil or- " rotor " there
are few danger points in the vario-

Li

e
Fig. 2.-The parallel arrangement is
probably the more popular of the two.

meter, and it probably offers the
simplest means of tuning over a fairly
extensive waveband.

The Use of Plug-in Coils
The above tuners do not offer very

much scope to the crystal user who

To Receiver

wishes to do a little experimental work
to improve his set without making
extensive alterations. Last of all _is
left.the coil tuned by a variable_ con-
denser. The coil may be of plug-in
type, wound as a single layer on some
sort of cylindrical former, or in the
form of a hank.

Series or Parallel ?
Now there are two possible positions

for the variable condenser in the aerial
tuning circuit of a crystal receiver.
It can be in series with the coil, as in
Fig. 1, or in parallel with it as in
Fig. 2. It is generally found that the
loudest signals are obtained with a
series condenser, which tends to lower
the natural wavelength of the aerial
system, so that a larger coil will in

EARTH

Fig. 3.-The majority of straightforward
crystal sets seem to employ this circuit.

general be required than in the case
where a parallel condenser is used.

On most receivers it is a fairly
simple matter to effect a change -over
from series to parallel tuning or vice
versa, and it is often worth while to
try the experiment. There sire one
or two points worthy of mention here.
The first is that when using thp vari-
able condenser in parallel With the
inductance the latter should be large
enough to rtquire little additional
deity to tune in the local station.
this means that the condenser moving
plates should be almost free of the
fixed plates (in,. say, the 30 -degree
position). This is beeause the use of
a large parallel -capacity is inefficient
for reasons which cannot be discussed
now.

Coil Sizes
In the case of a series condenser,

however, the coil should not be too
large, as it is best with this method of
timing to work with as large a series
capacity as possible--i.e., with the
moving plates well inside the fixed
ones (as would be the case with a dial
reading of, sat, 120 degrees). The
higher the dial reading of the con-
denser the lower the high -frequency
resistance of the aerial tuning circuit
and hence the better the signals, pro-
vided, of course, that the coil chosen
will allow the desired station to be
tuned in properly.

Obtaining Selectivity
If some degree of selectivity is

desired -in a crystal receiver employ -

THE WIRELESS CONSTRUCTOR

ing parallel tuning (Fig. 3), then
" auto -coupling " offers a simple
method of achieving the desired
result.- . This is most simply carried
out by connecting the. aerial, not to
the " top " end of the coil LI, as is

E

Fig. 4.-Increased selectivity is gained
by the use of auto4oupling.

usual, but to a tapping point, as in
Fig. 4. To get the greatest selec-
tivity the tapping point should be
only a few tarns from the earth end
of the coil, say 10 or 12 turns in the
case of a No. 50 coil.

If a single -layer inductance is 'used
it is a simple matter to make a few
tapping points and find experi-
mentally which gives the best results
without serious loss of signal strength.
On the other hand, users of plug-in
coils can purchase tapped coils such
as the Lissen " X," which are speci-
ally designed for auto -coupled circuits

Mr. Arthur Burrows, better remem-
bered as " Uncle Arthur," is now
Director of the International Radio
Bureau at Geneva. Here he is seen

with his little son.
677



THE WIRELESS CONSTRUCTOR

The only portable
H.T. Accumulator

NOW comes the latest
Oldham product-a really

portable High Tension Accu-
mulator. Always to the fore
in any important development
in Accumulator design Oldham
once more lead the way. The
advantages of an H.T. which is
really portable need not be
unduly stres&td-they will com-
mend themselves to you. No
more troublesome, and perhisps
painful, struggles with incon-
venient ugly carriers ; the
minimum of trouble in trans -

Tapped at every
two volts.
In ao-volt units, each cell can
be tapped. For critical long-
distance reception this is
essentiaL Grid bias also
available from the same
accumulator.

Long Life Special
Activation Process.
Standard Oldham S.A.P.
plates are used to ensure long
life. Plates will not buckle
or distort. Plates can be left
Idle over long periods without
recharging.

Gilbert Ad. 4833
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ferring your accumulator from
place to place.
In addition, the strong well -
made case in which the stout
glass cells are contained elimin-
ates all risk of breakage or spills.
An Oldham H.T. Accumulator is
much cheaper in the long run than
H.T. dry batteries. It will last
for years and will keep its charge
for months. For a cost of two
or three shillings it is again equal
to new. Your set will work better
and with a silent background
free from annoying cracklings.

View showing stout glass cells arranged
in rows, tapped at each 2 volts.

Compact and
Portable.
Fitted with stout carrying
handle: Each '6o -volt unit
supplied with polished wooden
lid to prevent accumulation
of dust.

11d, per volt
Price complete with lid

and carrying handle
6o volts £2 15 0
8o volts ... £3 13 4

zoo volts ... 9.4 11 8
120 volts £5 10 0

From all Dialers.

OLDHAM & SON, LTD., DENTON, MANCHESTER
London: Hatlitt House, Southampton Buildings, W .C.2

Specia f Activation Process
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and have tappings at appropriate
points.

Crystal Tapping
A further improvement in the cir-

cuit is shown in Fig. 5, where the
crystal and telephones are also taken
to a tapping point instead of being
connected across the whole of the coil
in the usual manlier. This, however,
is only possible where a single layer
or hank -wound coil having several

E

Fig. 5.-Both the aerial and the crystal
are taken to tapping points in this circuit.

tappings is used, such as was
described by Mr. G. P. Kendall in
the November, 1925, issue (" Low -loss
and the Crystal Set "), and by Mr.
S. G. Rattee in the February, 1926,
issue (" The Two -Way Crystal Set ")..

Interesting developments have re-
cently taken place after much experi,
mental work at our research labora-,
tories, and the results of including.
high -frequency chokes in crystai
arrangements have been recorded in
Wireless. These new " Crystachoke "
circuits, as they are called, are already
proving popular, and a practical re-
ceiver embodying one Crystachoke
arrangement was described in
Wireless, Vol. III, No. 4.

Tliese notes regarding tuners may
prove of interest to crystal users, and
in a subsequent article the detector
portion of the receiver will be dealt
with and hints on operation given.

An assistant at the U.S. Bureau of Stan-
dards examining the small quartz crystal

used for controlling a transmitter.
In replying to advertisers, please me ration THE WIRELESS CONSTRUCTOR.:
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FAULTS IN VARIABLE CONDENSERS
By G.P. KEN DALL ,B.Sc

Despite the fact that most modern variable condensers are both welt -designed and well-built, annoying
breakdowns are sometimes caused by these components. Some personal experiences of condenser

faults are given below.

4.-4, 14
4,4,4t,

tAM quite sure that to many
readers it will sound somewhat far-

- fetched to talk about faults in vari-
able condensers, but painful experi-
ence has convinced me that such
troubles are by no means so- rare as
one might think. What finally con-
vinced me of the fact that variable

Baffling Symptoms
With a vic.v to testing the' whole

of the frame circuit at one operation;
the telephones and dry cell were
attached across the fixed and moving
plates of the frame tuning condenser,
and it was at once observed that no

condenser fUults are serious con-
sideration was an experience which.
had with the first -superheterodyne
receiver I constructed. What hap-
peued was this; the set appeared to
be giving all the symptoms of correct
" supering," yet the only station that
could be heard was the local one, and
the frame aerial tuning condenser had
no effect whatever upon the signals.
It could be rotated through its full
range without making the slightest
difference, and it seemed that the
fault must therefore be located some-
where in the frame aerial or its
circuit.

'Phones and Dry Cell
Most detailed investigation, how-

ever, failed to reveal the slightest sign
of trouble in any of the components,
with the exception of the variable
condenser, which, as it had just come
from a reputable manufacturer, was
regarded as exempt from suspicion.
The symptoms seemed- to point to a
disconnection at some point in the
frame circuit, and the aid of the ever -
useful telephones and dry -cell test was
invoked with a view to locating. this.
A test was made across the terminals
of the frame aerial, and a response
obtained which indicated that the
frame itself was not at fault.

Partial short-
circuits due to
dust between the
plates are easily
remedied by
cleaning out the
offending matter.

n

click was heard, such as should have
resulted from this test. A very close
examination was then made of all the
wiring of this circuit, of which, of
course, there was very little, and not
the. slightest sign of *trouble could be
found. Almost incredulously, I re-

peated the test, thinking, perhaps,
that the first one had not been pro-
perly carried out. Quite by chance,
this time I tried the test across the
actual terminals of the variable con-
denser, and this time obtained a good
click. With a sudden inspiration I
then repeated the test, touching upon
the plates of the condenser as before,
again with negative results.

Discovered
Evidently the trouble was in -the

variable condenser itself, and a
moment's investigation showed where
it was. A test applied between the
moving plates themselves and the
terminal to which they were normally
connected on the frame of the vari-
able condenser showed that there was
no connection, and more detailed
investigation was made. The con-
denser was one of the type with
ebonite end plates, and a phosphor
bronze spring bearing on the end of
the moving spindle where it ,pro-
truded through the end plate. Lpon
removing this spring it was discovered
that between it and the end of the
spindle there was a small chip of
ebonite, evidently left there during
the process of assembly.

A Producer of Puzzling Faults
 SinCe this occurred I have had a
wholesome respect for the variable
condenser as a producer of puzzling

The studio and microphone at the Zurich Broadcasting Station,
Radio- Genossenschaft.
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faults, . and possiblel the notes Which
follow may- assist those who are unfor
tunate enough to -find themselves in
some similar predicament.

Take first the case of a disconnec-
tion in the actual construction of the
condenser between one or other of the
terminals and the corresponding set
of plates. This, on the face .474 it,
does not seem a likely thing to
happen, but for that very reason one
should be on one's guard against the
assumption that it can be ruled out
as an impossibility. As a matter of
fact, it is such. a very easy thing to
test for that it is now the first thing
which I do if -43 'variable condenser
can possibly be at fault.

Testing for Disconnections
All that one needs is a pair of tele-

phones and a single dry cell or other
suitable small battery, and then one
can test straight between the set of
plates concerned and the appropriate
terminal, and note whether a good
strong click is heard. The fault is
an exceedingly unlikely one in the
case of the fixed plates, but with the
moving ones matters are otherwise.

In the case of these plates, for
example, it does not do to assume that
all is well if a click is heard upon
first applying the test, but, on the
contrary, the moving plates should be
set in various positions, and the
-test repeated, since it is quite possible
that a fault may exist here that will
only show up at certain dial settings.

The Moving Plates
A disconnection between the mov-

ing plates and their terminal is quite
likely to be partial in nature, especi-

ally in the case of a *condenser where
there is merely a friction contact
between the spindle and a bearing or
spring, and in such a case it is well
to hold the telephones and dry cell
connections on to the testing points
and revolve the dial, noting whether
noises are heard. If they are, it indi-
cates that some adjustment of the
bearing or cleaning of rubbing sur-
faces is necessary: In the case of a
" pig -tail " or spiral -spring connec-
tion, of course, trouble of this sort is
very unlikely, and simple inspection
will reveal whether the connection is
still intact.

Short Circuits
SometimeS----- although rarely. one

finds a variable condenser which is
actually shorted, sometimes as a result
of a drop of solder getting where it
should not, and sometimes as a result
of an error in the manufacture of one
of the metal -frame condensers which
are now becoming so popular. It is
therefore just as well, when a variable
condenser falls under suspicion as
being the cause of an entire absence
of signals, to disconnect the wires
from the two terminals and apply the
telephones and dry cell test across the
condenser. Only the faintest of
-clicks should be heard, and if it
approaches a real indication it should
lead to the condenser being replaced
by another.

Of course, thd indication of a short-
circuit in a variable condenSer mac
:quite well mean merely that one or
more of the moving plates has been
bent from its correct alignment, and
is touching its opposite number
among the fixed plates, but this fault

At the U.S.A. Bureau of Standards a wireless operated furnace is in use
for melting platinum and other precious metals. The present price of

platinum is about £25 an ounce!
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should be at once obvious, owing to
the fact that scraping noises will be
heard when the condenser is revolved.

Noises
So much for the actual faults in

variable condensers. There are, how-
ever, a number of troubles which
occur in condensers which can hardly
be classed as faults, in that they do
not actually stop reception. The

A " pig -tail " ensures satisfactory con-
nection to the moving plates and

spindle.

troubles in question are the various
defects which produce noises in the
set when the condensers are revolved.
An example which will be familiar to
everyone who has worked upon- the
shorter waves is the production of
rustling and crackling noises when a
condense: is turned in which the con-
tact upon the moving plates is not-
absolutely perfect. Although this
trouble is mostly found upon short
waves, if the contact is really imper-
fect, it becomes a serious nuisance
upon the broadcast waves also, and it
is worth while learning its symptoms.
These are, briefly, that imitation
atmospherics s're produced every time
the condenser is turned, with some-
times are actual continuous crackle.

As a test, try the effect of tapping
the dial and also working from side
to side the knob of the condenser,
taking note whether this aggravates
the noise. If it does you may feel
fairly sure that the condenser is at
fault, and an investigation should
follow of the means of making contact
with the moving spindle. Where this
is frictional the parts should be taken
to pieces,' polished up with emery
paper, smeared lightly with vaselioe,
and re -assembled.

A Curious Effect
Where a pig -tail connection exists,

it is not likely that noises will be
heard upon the broadcast band, pro-
vided that the two ends of the spiral
spring or flexible pig -tail are properly
soldered to their respective points.
Upon the shorter waves, however, say
below 100 metres, the state of affairs
is very different, and certain types of
pig -tail are so noisy as to be prac-
tically useless. In particular, the
type consisting of a spiral spring of
phosphor bronze with a large number

('so
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"Just listen to the difference
this LEWCOS Coil makes!"

CLEAR as a bell the typical French Orchestra came
through as the listener tuned in with his LEWCOS
Coil. Coil after coil had been tried and discarded

in an endeavour to realise that rare selectivity and fine
tuning so essential to complete radio enjoyment.

Try this new coil yourself. Each LEWCOS Coil is tested
in our laboratory. It is then boxed and sealed up, and
reaches you in perfect condition. Be sure the LEW seal
is unbroken. Ask your radio dealer for a demonstration.

Inductance Coil
3 LEWCOS advantages :

-e
High Electrical efficiency with
great mechanical strength.

2Great selectivity resulting in
extremely fine tuning.

e,
Exceptionally low higk fre-
quency resistance with in-
creased signal strength.

THE

LONDON ELECTRIC WIRE

CO. and SMITHS, Ltd.,

Manufacturers of Glazite,

di Playhouse Yard, Golden
Lane, London, E.C.1.
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ores to'Remember

-ale Crossing .50arrper

S.S.7
Voltage - 3.7 volts.

Consumption .x amps.

PRICE 22/6

Write for leaflet
S.S.1.7 for full
particulars of
complete range.

AFIGURE that never failed to attract the
attention of the passers -6y. Every day
the figures 660 are attracting more and

more attention because wireless enthusiasts
are realising that the new Six Sixty range in -
dudes valves specially designed to suit their
individual requirements.

The S.S.7--a wonderful Dull Emitter Power
Amplifier -has evoked widespread enthusiasm.
This Valve is entirely non-microphonic,
and is capable cf handling output sufficient to
work the largest Loud Speaker with entire
abar..ncc of distortion. It works at such a
low tempeizture that even in the en::
there is absolutely no gL.T.-. from the filar
ment when operating at the correct vol-
tage. And this is not all, ----despite the re-
mai kably low temperature attained the unique
design of the S.S.7 en ures that there is no
decrease whatever in electron emission. in
short the S.S.7 combines unequalled
volume with a wonderful purity of tone.
There is no valve that can boast of a
longer life than the Six Sixty S.S.7 be-
cause there is no yak e that operates at a
lower temperature. Test it for yourself, or
get your Dealer to demonstrate it for you.
The S.S.7 is a 3'7 Volt Valve and its current
consumption is so low-only '1 amps-that
it can be satisfactorily operated from dry cells
or a 4 -volt accumulator.

For long life, real economy and perfect tone
insist on

Six Sixty Valves.
-,e,.1,111111111111111111101,1111111111111111111111111Ill

I 11111111 mmninuuuynmii

BETTER BY SIX -TIMES S
JUDD 1 The Electron Co., Ltd., Triumph House, x89, Regent Street, London, 117.x

In replying to advertisers, please m ntion THE WIRELESS CONSTRUCTOR. 681
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of convolutions is often troublesome.
What happens appears to be this: as
the condenser is turned in one direc-
tion or the other, the spring winds
up or unwinds, and the various turns
touch one another irregularly at dif-
ferent points. Now, each turn of the
spring represents a single turn upon
a small inductance, and when one or
more of these . is shorted, there is a
small change in the tuning of the
circuit, and hence unpleasant noises
are heard.

An Insulated Pig -tail
The only effective remedy in such

a case is either to reduce the number
of convolutions in the spiral connec-

An insulated pig -tail connection is often
to be preferred for short-wave work.

tor to, say, two or three, so that the
turns do not actually touch when
winding up or unwinding, or alter-
natively to take the pig -tail off alto-
gether and replace it with a short
piece of rubber -covered fiexil5le wire.

This latter is a most effective remedy
and strongly to be recommended for
ail condensers used in short-wave sets,
whether or not they are provided with
a frictional contact in addition. A
particularly good connection, of
course, is ensured in this way, and it
is practically impossible for trouble Lo
develop at any later date.

Dust
A final hint': it is sometimes observed

that a condenser causes noises when it
is tuned, and continues to do so after
you have assured yourself that the con-

_ nection ta:the moving plates is in good
order. It indkates that dust has col-
lected between the vanes *of the con-
denser.

Some of the apparatus used at our Elstree Laboratories for measurements
of high -frequency resistance.

FOR

SELECTIVITY
AND

PURITY OF TONE

PURATONE VALVE HOLDER

2/-
Anti- Microphonic,
Eliminates all Valve
noises, and absorbs
all vibration inter-
ferences. An 'ideal
Valve Holder for
PEe.FECT RECEPTION

682 In replying to advertisers, please

MICRO VERNIER DIAL
Perfect control at last ! By the use of this con-
denser dial coarse as well as fine tuning can be
obtained. VERNIER MOVEMENT 8o to x

Ratio. Can be readily fitted to any variable
condenser including vernier type.

TRADERS SHOULD ASK FOR OUR
REVISED TERMS.

Finston Manufacturing Co., Ltd.
45, HORSEFERRY ROAD, WESTMINSTER, S.W.1.

Telephone: Victoria 1644.
Telegrams: Wyrfinston acmes, London

mention THE WIRELESS CONSTRUCTOR.
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Don't take a chance on a Grid
Condenser-for safety's sake

specify T.C.C.
WHEN you find the sign T.C.C. stamped

on the side of the familiar green moulded
case you should appreciate its meaning. It
signifies a Condenser manufactured by a
firm with more than 20 years' experience in
Condenser building. The whole of this period
has been devoted to Condensers only. Obviously
such a unique experience has resulted in an
exceptionally high level of manufacturing
practice being attained.
Choose any T.C.C. Grid Condenser, therefore, with
confidence. You may be assured that it has been
made from the highest grade of ruby mica-hand
picked and free from pin -holes. That its capacity is
within 5 per cent. of its rating. That the insulation
of its green moulded case is absolutely above sus-
picion. That every Condenser is subjected, not
once, but many times to the most critical tests that
can be devised.

The new T.C.C.
Series -Parallel

Illustrated above is a new type of
Grid Condenser. Its three ter-
minals permit the Grid Leak being
shunted across the Grid Conden-
ser or connected to negative L.T.
and thence to earth. This alter-
ation can be effected without
removing the Grid Leak from its
clips. Remember that this Con-
denser in conin-ign with all other
T.C.C. Condensers -Mansbridge
and Mica-is fitted with the am
Duplex Terminals. All connec-
tions can be made to the soldering
tags or screwed under the milled
heads-just as you choose.

In all values front '0000 to
000r tnfds. Complete with clips 2/10

Prices of T.C.C.
Mica Condensers
No. 33. All capacities
between '004 mfds. and
'001 mfds. - - 214

No. 34. All capacities
between -0009 mfds.and
13001 mfds. - - 214

Grid leak clips supplied
free.

T.C.C. Condensers
[Mansbridge and Mica]

THE WIRELESS CONSTRITTOB
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TRANSFORMER RATIO 4 -1 MARCONFOSRAM RI VALVE

250 500

CERTIFIED FREE
FROM DISTORTION
The Pye Transformer curve was plotted from figures
officially certified by the National Physical Labora-
tory. It shows graphically that a very high ampli-
fication is obtainable on high and low notes without
distortion : and that between 250 and 4000 cycles
a second amplification is absolutely uniform.
Primary and Secondary windings are wound in
special Bakelite bobbins and very carefully insulated
(Fig. 1). The laminated core is 5'6 sq. cms. in area
(Fig. 2). Voltages up to 300 v. can be used with
perfect safety. All noise and crackling is eliminated.
Double angle brackets allow the Transformer to be
mounted in two positions (Fig. 3). Connexions can
be made to screw terminals or to soldering tags.

(er---
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Low F -eqt ency Transformers
Ratio 2'5: 1 Ref. No. 651 £1 2 6

4 : 1 653 (curve illus.) £1 2 6
6 : 1 654 El 7 6

Telephone Transformers
120 ohms. Ref. No. 655 £1 0 0
2000 ,1 656 £1 0 0
350  Western Electric Ref. No. 657 £1 0 0

Every Transformer guaranteed for 12 months

Low Frequency Chokes
Same appearance as L.F. Transformer

Reference No. 658. Inductance 32 henries. Impedance 197,000 ohms.
at 1000 cycles per second. Suitable for insertion in anode circuit of
the final Valve of a power Amplifier, Loud Speaker being connected
across windings with Condenser in series. Price 15/ -
Reference No. 659. Inductance 110 henries. Impedance 700.000 ohms.
of 1000 cycles per second. For use in Choke -coupled Amplifiers using
Valves with internal impedance up to 30,000 ohms. Price 15/ -

Suitable Grid Condenser for above 05 mfd.
Pye Grid Leak 25 or .5 megohms. Price 1/6

Write for booklet giving particulars of all Pye products

W. G. Pye & Co., Granta Works, Montague Road,
Cambridge

Manufacturers of Scientific Instruments and Radio Apparatus

PYE COMPONENTS

TringReception To Perfection'

Advt. of the Telegraph Condenser Co. Ltd., Wales Farm Road, N. Acton, W.3.
Gilbert Ad. 4855.

In replying to advertisers, please mention THE WIRELESS CONSTRUCTOR. GtiJ
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PRACTICAL
WORKSHOP HINTS

Screwdrivers
IAM often surprised when I go into

a friend's workshop to find him
using for ,wireless constructional

work a screwdriver of the pattern seen
in Fig. IA. If you take a screwdriver
of this kind into your hand, you will
find that you cannot perform the
motion needed for driving in or ex-
tracting a screw without turning your
wrist. Without putting the edge of
the blade into the nick of a screw, turn
the screwdriver in either direction in
the air. Its point will wobble, moving
eccentrically away from the body if
you turn in a screwing -in direction,
and towards the body if you reverse

May, 1926
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screwdriver- Self -opening shears-Mounting panels-Making holes in foil-.
Drill Chucks-Tags and leads.

(b)
Fig. 1. --For wireless work the round.
handled screwdriver (b) is to be pre-

ferred. .

the motion. This means that when a
screw is being dealt with there is a
tendency for the point of the blade to
move across the notch when force is
applied, and the screwdriver is likely
to slip, espeeially if its point is not
quite correctly ground.

A Better Handle
Now try the same experiment with

the screwdriver seen in Fig. la, which
has a rather thin, round handle. The
upper end of the handle rests on the
palm of the hand near the base of the
third finger. The thumb and the first
three fingers close round it, and im-
part the necessary motion, without
there being any turning of the wrist.
The point of the- blade hardly wobbles
at all, even if the screwdriver -is
turned in the air, and when it is in
use for its proper purpose there is
much less tendency for it to slip than
is the case with the flat -handled trnol.

The flat -handled screwdrIrr?.r is very
useful where a good dual of force has
to be employed, sine the fingers alone
will not site here, and the wrist

must be used. In wireless work, how-
ever, one seldom requires to exercise
any strength in the tightening of a
screw, and the round -handled screw-
driver turned by the fingers will do all
that is necessary, the wrist being used,
if need be, to give the final half -turn
to each screw.

How Long Is It
_What is the length over all of the

screwdriver which you use for your
wireless work ? Many constructors
use short tools six inches or so in
length, feeling probably that the long
screwdriver might be found somewhat
unwieldy. Try it and see: you will, I
think, be surprised to find how much
handier the long screwdriver is for
most of the work that comes your way.
One that I use myself for dealing with
4B.A. and 6B.A. screws is 112 in. over
all, the blade measuring just over
7 in. in length, and the handle, in-
cluding the ferrule, just under 41 in.
The handle is 4 in. in diameter in the
middle, tapering towards either end.
The width of the blade is /V in.

This kind of screwdriver may be
bought from any good tool shop, and

to those who have previously used only
short patterns the delightful ease of
using it will come as a revelation. So
far from being unwieldy, it is actually
very much simpler to use than the
short screwdriver, even if the latter
has a round handle.

Improving Shears
I have always heard that tinsmiths

develop a. special muscle which enables
them to use their shears easily and
comfortably. Not having this muscle
myself, I must say that I find cutting
metal with tin shears rather a trial,
since one has to stop after each snip
to open the blades again. Here is a
simple tip for improving tin shears
which works excellently, and which
most constructors will find a great
help. Obtain first of all a large, stiff
old clock spring-any clock repairer
will be glad to let you have a broken
one, which is all that is required far
the purpose.

Making the Spring
Cut off a suitable length and bend

it approximately into the shape shown
in Fig. 2. To do this you will have

The Birmingham children's orchestra, conducted by Mr. Cyril Johnson,
giving their first broadcast from SIT.
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to " let down " theends by heating
them, and allowing them to cool slowly.
Drill two holes at one end, and fix the
spring by means of screws or rivets to
one of the handles of your shears: It
Is not usually necessary to re -temper
the ends, but this may be' done if
desired by heating them and plunging
them into oil. If the spring is suffi-
ciently strong, it will keep the shears
open, as shown in the drawing, when
they are out of use, and when metal
is being out the blades will separate
automatically as the grip of :the hand
is relaxed.

A Saver of Time and Trouble
The spring must not be too strong,

for if this is the case one's hand is
rapidly tired, owing to the force re-
quired in order to make a cut with
the shears. I found the clock spring
tip such a great saver of time and
trouble with tin shears that I have
since tried it far cutting pliers of
various kinds. Here again it is mcst
useful, as any who care to adopt the
idea will find. I did once have a pair

 Fig. 2.- By fitting a spring to the
handles, shears can be made to open

automatically.
of metal shears made on the lines of a
tailor's shears. They had large loop
handles, and the blades were short and
very strong. Unfortunately, I lost
these some time ago, and I have not
since been able to find a shop which
keeps them.

Mounting Vertical Panels
A job which is apt to puzzle those

who undertake it for the first time is
that of attaching a vertical panel
neatly to a baseboard, in such a way
that the lower edge of the former is
exactly flush with the bottom of the
latter, and that the two are perfectly
trim and square. It is necessary in
the first place to make sure that the
edges of the panel are straight, and
that its corners are square. Those
who are tackling an ebonite panel for
the first time will find that it pays to
purchase it ready cut to size with
ground and finished edges. The cost
is very little extra when the pal* is
ordered in this way, and it is usually
well worth while.

How Many Wood Screws
A most satisfactory way of fixing

a panel to a baseboard is to use a
bracket at either end and to drive
wood screws-ono far each 4 in. of
length is a satisfactory allowance-
through the panel into the edge of the
baseboard. Hegiri by drilling and
countersinking the holes for these.
The drilling centres "should' be' at a
distance equal to half the thickness
of the baseboard from the lower edge
of the panel.

Next fix your brackets to the base -

THE WIRELESS CONSTRUCTOR

SPEED, and yet more speed, clamours the user of the
railways. And so Science and Industry work hand in
hand to evolve a locomotive capable of delivering that

extra power which means more miles added to the daily run.
Volume and yet more volume is the insistent demand of the wireless
enthusiast. First a sufficiency of sound to fill a small room. Then
a fullness that could be heard through closed doors. And now to -day
everyone wants a mighty volume of sound, readily controllable
suitable even for outdoor recreation.
Of all the transformers on the market, there is none enjoying a
greater reputation for volume and clarity of tone than the Eureka.
Its colossal sales testify to its correct design and sterling workman-
ship. When you choose the Eureka you are endorsing the choice of
Britain's lea ding technical experts.

In replying to advertisers, please mention THE WIRELESS CONSTRUCTOR, Gilbert Ad, 4796 0,s5
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board; taking care that the faces of
the upriget portions are exactly flush
with its edge, and that they are quite
straight. You can make sure of this
by using a straight -edge rule. New
place the baseboard on a flat-topped
table, and get a friend to hold the
panel in position against the faces of
the brackets. Stand yourself with the
baseboard- between you and the panel.

The First Hole
With the point of a scriber mark on

the ebonite a paint corresponding to
the centre of the lower hole in one of

Fig. 3.-A simple method of getting a
good fit when fastening the panel to the

baseboard.
the brackets, taking great care to see
that the panel is exactly in position
when you do so. Lay the panel face
downwards, make a punch mark at the
point indicated by your scriber prick,
and drill the required hole. Pass a
screw through the panel and the
bracket, put on a nut and turn hard
down.

Finishing the Job
Deal next with the lower hole in

the other bracket. Get the friend
who is helping you to hold the panel
tightly against this bracket, pressing a
piece of.wood over the place where the
point of the drill will come out. Put
your drill into the hole in the bracket,
and take it through the panel from
back to front. Put in a second screw,
and tighten down with a nut. Drill
the remaining two holes in the same
way, using the brackets as jigs.

This done, you can drive in the
wood -screws along the lower edge of
the panel, which completes the job.
Suitable brackets are obtainable from
any ironmonger or wireless dealer.
Those which I generally use have hori-
zontal and vertical portions 22 in. in
length.

Piercing Thin Material
I referred not long ago in these

notes to the difficulty of making neat,
clean-cut holes in such stuff as copper
foil or very thin sheet brass, the
trouble being that if one uses a drill a
tear is apt to occur. I have just found
a way of making these holes which
many readers will find useful. This is
to use for the job one of the punches
intended for piercing papers for filing
purposes. Simply insert the foil that
you wish to pierce under one of the
plungers of the punch, as shown in
Fig. 4, press the lever down sharply
and you will find that a neat hole
results.

If the foil is very thin or very soft
it is best to place a sheet of stiff paper
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below it before punching. This tip
can be used for making neat holes in
other materials besides foil that are
difficult in the ordinary way to pierce
cleanly. I have found it excellent for
both mica and for very thin ebonite

Fig. 4. - Metal foil and other thin
material can be pierced with a filing

punch.
of the kind that is often used for
covering the windings of transformers.
An alternative to the filing punch is
the punch used by saddlers for making
holes in leather straps, which is
obtainable quite cheaply in various
sizes. When this is used the material
to be pierced must be placed upon a
block of lead; the punch is then given

May we send
you also details
concerning- our
new " Resicon
Condensers?
Precision I n
s t r um en t s-
made to an

ideal.

Two
in

One!
The new Dual Rheostat
-a " Peerless " product
in every way. Specially
designed to meet the de-

mand for a resistance equally applicable to
bright or dull emitters. It has two wind-
ings-one offering a resistance of 6 ohms,
whilst a continuation of this is of 3o ohms
resistance. The resistance elementiswound
on a hard fibre strip under great tension.
One hole fixing is provided, and the ter-
minals are placed in convenient positions.
The contact arm has a smooth,silky action,
and all metal parts are nickel -plated.

22 PEERLESS it?.
IDUA.L RHEOSTAT

Send now for full details,

The Bedford Electrical and Radio Co., Ltd.
- z2, CAMPBELL, ROAD - - BEDFORD

now try choke amplification
Given a good circui t withsuitablevalves you candemonstrate for yourself
that choke amplification is decidedly superior to transformer coupling.
This Success product embodies the
essential features indicative of a
good choke., It is wound with
ample turns of large gauge wire
upon an effective iron cote.
With the Success Super Choke we
claim that you can secure con-
sistent amplification over audio
frequencies-in fact, the power
of reproduction and its- remark-
able mellow tone will be
a revelation and imme-
diately convert you to
choke amplificatisn.

BEARD & FITCH. LTD,
34, AYLESBURY STREET,

LONDON, E.0.1.
And at 1, Dean Street,
Piccadilly, Manchester. SUCCESS SUPER CHOKE, Price 18/6

SCRAP HIGH-TENSION BATTERIES
"EKCO" H.T. UNITS.

(Patents
appdied for).

Derive High -Tension from your Household Elec-
tricity Supp v (DIRECT CURRENT) by just
attaching auaptor to electric light lamp -holder
ENSURE PERFECT RECEPTION-NO NOISE
NO "HUM "-RUNNING COSTS NEGLIGIBLE
-SAVE COST IN FEW MONTHS-LAST A

LIFETIME-VARIABLE and FIXED VOLTAGES.

Model. Tappings Set writable for Price.
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3
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Illustrated
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Seat Free 1

Satisfaction.
or Cash

Returned!

(Dept. D), 505, London Road,
WESTCLIFF.ON-SEA.
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one sharp tap with a hammer, which
drives it through and leaves in the
material as clean a hole as can be de-
sired. Here, again, if the material
is very thin a sheet of stiff paper
should be used below it so as to make
quite sure that there will be no sagged
edges,

Worn Drill Chucks
When the wheel brace or bench drill

has been in use for some time the jaws
of the chuck are apt to become worn,
so that they will not grip very small
drills firmly. Provided that the chuck
will still hold drills of medium size
satisfactorily there is nn need to scrap
it, since for a shilling you can pur-
chase the little tool shown in Fig. 5.
This is known as a spring chug, since
its jaws are formed by cutting slots
in a drilled metal rod, and spring
naturally apart. They are brought
together and caused to grip a drill by
the action of the threaded cone which
screws on to the rod. A chuck 4 this
kind will grip little drills firmly, hold-
ing them so that they are properly
centred. Its shank fits into the jaws
of the drill chuck itself.

Spare Chucks
When the jaws of a self -centring

drill chuck become so badly worn that
they will not hold properly the larger
drills that one commonly uses for wire-
less constructional work, there is no
need to scrap the whole tool if it is of
good make. Most large tool shops
stock spare chucks, which are by no
means expensive. Fit your old drill
with one of these, and it will he as
good as new, so long as the gears are
in respectable condition.

Do not forget, by the way, if you

Fig. 5. A spring chuck for fine drills.

are ordering a new chuck to obtain if
possible one that will take drills .upto

in. One uses this size a. good deal
for mounting one -hole fixing compo-
nents as well as for making the holes
for the spindle bushes of rheostats and
se on. It is therefore a considerable
handicap to have a chuck that will
take nothing bigger than .1 1- in. or
A- inch drill.

Useful Flex Leads
The experimenter who is frequently

engaged in making " hook-ups " of
new circuits will find it most con-
venient to keep on his wireless table
a box containing a number of pieces
of flex of various useful lengths. If
the ends of these leads are tagged they
will last indefinitely, but if the strands
are left unprotected they soon break
and the ends become straggly. The
job of tagging rapidly a large number
of flex leads is an easy one, and it is
well worth while to undertake it in a
spare half hour. The hest tags to use
are those of the type shown in Fig. 6.

which are intended primarily for use
with screw -down terminals, These are
known as spade tags.

The width of each arm of the fork
portion may be slightly reduced with
the tin shears if necessary, to enable
these tags to be used for making con-
nection to telephone terminals. When
this has been done one simply pushes
one arm into the hole of the termi-
nal and turns down the point of the
screw upon it.

Quick Tagging
Tags are so cheap' that it is not, as

a rule, worth while to make them,

Fig. 6. - Leads can be tagged very
simply by this method.

though they can be cut, if desired,
from sheet brass. When you under-
take the task of tagging a large num-
ber of leads tackle it in the following
way. Begin by clamping with the
pliers a tag to each of the ends to he
treated-I find that round -nosed pliers
are the handiest for this work. Apply
a little dux both to the wires and to
the tag. Next with the tin shears cut
from a stick of blowpipe solder a
number of chips each about the size

THE WIRELESS CONSTRUCTOR

of the head of a match. Light a
spirit lamp or bunsen burner. Take
the first prepared lead, place a blob
of solder at the top of the " neck "
of the tag as shown in the drawing,
and hold in the flame of the spirit
lamp until the solder runs. This is
only a matter of a few seconds, and
by working on the lines suggested one
can tag a wonderful number of leads
in an odd half hour.

The same method may be used suc-
cessfully for tagging the ends of square
tinned rod when it is desired to make
connections with this material to the
terminals of transformers and so on
whilst wiring up a receiving set. It
is both quicker and more satisfactory
than doing the soldering with an iron.

zws,t434.,t9ogyc3oetieo
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v.- BLUEPRINTS OF THE

t " MIDGET " RECEIVER D

§ it3

ErPWS-,%Ts=Ws-',ag,WiP%a@%68)

IN response to numerous requests we
hare made arrangements whereby
readers can obtain blueprints of

the " Midget " single -valve receiver,
described by Mr. A. S. Clark in the
May, 1925, issue of this journal.

The blue prints will be obtainable
on application to the Sales Depart-.
meat, hadio Press, Ltd., Bush House,'
W.C.2, and are priced at ls. 6d. each,
post free.

The broadcasting studio at the Idea! Home Exhibition. Olympia was
Hooded with music by the Marconiphone Public Address System, the
microphone used for the purpose being that in the centre of this photograph.
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LÎI

3. Instructions for operation. 4. Complete schedule of components. WI
Write for Catalogues, El

E Peter Curtis, Ltd. NI
Lo 11, RED LION SQUARE, W.C.1 El
LgTelephone-Chancery 7543-4. Telegrams-" Paracurtex." El
Lg MANCHESTER - - 312, DEANSGATE oi
l.g

Telephone-Central 5095.
GLASGOW - - - 47, CARRICK STREET RIa Telephone -6759. El

IliglDMMMMMOMDMMMMMOMMMMDMIN

May, 1926

"I'm going to
make

more money"
"I am tired of working for a

small salary-tired of the strain of
endeavouring to keep up appear-
ances --tired of seeing others beat
me in the struggle for promotion-
tired of the fear of unemployment.

" I've been blind in some ways,
but now I see clearly that diligence,
integrity, and long service are not
enough. To succeed one must have
a special vocational training. The
men Who are going ahead of me
have only one advantage-they are
trained, While I am not; but I am
determined to raise myself to their
standard without a day's delay."

Many a man, at last realising the tremendous handicap of
being untrained, has thought along those lines and then become
an I.C.S. student, greatly to his advantage and happiness.

In every line of business men and women are holding
important positions and receiving splendid salaries-
because they became I.C.S. students.

The I.C.S. originated spare -time technical training by post 35 years ago, and
is by far the largest institution of its kind in the world. It has teaching centres
in eleven countries and students in fifty.

Write to -day for full information as to how the I.C.S. can
help you in your chosen vocation. There are 30o I.C.S. Courses,
of which the following are the most important groups :-

Wireless Telegraphy (Elementary and Advanced)
Advertising
Architecture
Building
Commercial Art
Commercial Training
Draughtsmanship

Engineering (all
branches)

French and Spanish
General Education
Market Gardening
Plumbing

Professional Exams.
Salesmanship
Showcard Writing
Textiles
Window Dressing
Woodworking

International Correspondence Schools, Ltd.
172, International Buildings, Kingsway, London, W.C.2

Regenerative
AERIAL TUNER

The Efesca Regenerative Aerial
Tuner is a specially designed
form of Tapped Aerial Coil in-
corporating Aerial Reaction in a
self-contained Unit.
Reaction is effected by means of a rotor
revolving in a separately wound section
of the Aerial Coil, thereby effecting
maximum reaction over the whole wave
band covered by the coil. Wavelength
range i5o to 2,600 metres in conjunc-
tion with a '0005 variable condenser
in parallel.
Complete with Knob, Pointer

and Scale

Price 321- each
Ask your Wireless Dealer

foreElectrician

for

I COMPONENTS )
Write for Catalogue No. 559/4

describing and illustrating
EFESCA COMPONENTS,

FALK STADELMANN & CO., Ltd.
8143, Farringdon Road, London, E.C.1

ALSO AT GLASGOW, MANCHESTER AND BIRMINGHAM

688 In replying to advertisers, please mention THE WIRELESS CONSTRUCTOR.
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TWO EASILY CONSTRUCTED COMPONENTS
YOU CAN MAKE AT HOME

st6,2.,E:2z',,z7-,nwErpaactea.

A

A HOME-MADE
PUSH-PULL

FILAMENT RHEOSTAT
q;

N ,efficient borne -made filament
rheostat is not usually the
easiest component to make up

at short notice, but the one illustrated
was made up in a few minutes and
has been in use satisfactorily for some
time.

Very little is required, and the
figure should make the actual con-
struction quite clear. You will require
a bobbin (an old cotton reel was used),
a wooden rod which .should fit tightly
into the hole in the bobbin and a
knob into which has been fixed a
short length of threaded rod. Two
terminals, a piece of springy brass, a
square of wood, some Eureka or
nickel -chrome resistance wire, and, if
desired, a bush may be fitted.

The Resistance Element
Wind on the bobbin sufficient resist-

ance wire to give the necessary resist-
ance. No. 22 S.W.G. Eureka, has a

BOBBIN

111111UOGLIMONII

12.9

WOODEN PLUG

KNOB

BUSH 1F
DESIRED

Fig. 1.-A vernier control is., obtained
by twisting the knob, whilst pushing
or pulling the knob gives a coarse

adjustment.

resistance of approximately 1 ohm
per yard, so that if a 6 ohm. resist-
ance is required, you will need 6 yards
of wire. This will carry 2.2 amps.
without overheating- If 26 S.W.G.
Eureka wire is used (and this- is
recommended for dull -emitter valves),
it has an approximate resistance of
24 ehans per yard, so. for a 30-ohni
bobbin: 12 yards. of wire will be neces-
sary. This will carry I amp. without
overheating.

In winding on the bobbin the wirP
should be very slightly-- spaced to pre-
vent shorting of the turns. A little

coil should be left, as shown in the
figure, to allow the necessary back
and forth movement of the bobbin.

Finishing and Assembling
The resistance wire should be

twisted round two small tacks in the
positions shown to prevent slipping,
and a small space left at one end of
the bobbin for an " off " position.
The piece of brass rod in the knob
should be pointed and screwed into
the end of the wooden rod which
carries the ,bobbin. Having mounted
the bobbin on -the wooden rod, push
the brass rod through the hole in the
wooden block, screw on the knob,
mount the two terminals and make a
contact arm from brass strip and bend
to the shape shown. It should be of
sufficient length to rest on the space
left on the bobbin when pushed in to
its fullest extent.

A fine control of resistance is given
by twisting the knob, as the metal
tongue makes contact between two
turns of the resistance element as it
travels. This enables a small varia-
tion of the resistance to he made.

fxweeePoe,6%63,6;P.

DETECTOR
rfV

HE permanent detector is now
recognised as being a very desir-
able addition to any crystal set,

while it . is realised that the eat -
whisker -crystal detector usually gives
superior signals, from the volume
paint of view, to those from a double
crystal. In the latter type we have
the 'advantages of a permanent or
semi -permanent contact.

The following component was made
in a few minutes, and while ha.
all the'permanence of a double crys
detector also incorporatesAhe crystal,.
catwhisker ,contact with its attendant
advantages of louder signals.

It may- be mounted on the panel
direct or as a separateUnit. Fig. 2
shows the simplicity of the construc-
tion. Nothing is required other than
what may he found in the junk -box.

A SEMI -PERMANENT
0

Materials Required
Procure a small piece of ebonite;

drill two holes in it, one for the ter-
minal and the other for the crystal

689

'cup. The exact distance between
these two holes is quite immaterial.
In the cry,tal cup mount a good
piece of crystal-any one of the
synthetic galena type may he used.
Take a length of copper wire and
shape as shown in the figure. The
little spring immediately over the
contact point is made by wrap-
ping part of the wire round a
nail or other rod of about fin. in
diameter. Clamp one end of the
wire under the terminal nut and bend
the wire so that it rests with a light
contact on the crystal. Its natural
springiness will cause it to retain its -
position.,

Adjustment
Now connect up the detector to

your crystal set, and while listening -

to the signals, find as sensitive a spot

( Ebonde Base

Fig. 2.-The construction is very simple
and the above diagrams give all the

necessary details.

as you can get. When you have made
sure that you are getting good signals,
take a piece of sealing wax and, hold-
ing this in such a position that it will
drip on to the face of the crystal at
the point of contact of the wire, apply
a match to the wax. Allow enough
to drip to. fix the wire firmly to the
crystal, and allow to set. This com-
pletes the component. After some
months it may be found that the spot
in use becomes desensitised. that
is necessary is to melt the wax off the
crystal and proceed again as described.

EveryWireless Week ly Wednesday
3d
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AUTO - COUPLING AND
THE VARIOMETER
By H. J. BARTON-CHAPPLE,

Wh. Sch., B.Sc. (Hons.), A.C.G.I., D.I.C., A.M.I.E.E.

A, selective crystal receiver employing a variometer in a novel manner.

EADERS of THE WIRELESS CON-
STRUCTOR and other Radio Press
journals will have noticed a

great deal of discussion concerning the
best type of aerial circuit to employ
in order to meet the conditions im-
posed mainly by questions of environ-
ment.

The Needs of the Crystal User
The exigencies of the moment seem

to demand a greater degree of selec-
tivity than was necessary when the
number of transmitting stations was
smaller, and in this connection the
needs of the crystal user have not been
forgotten. Since this is a construe-
tional article, it will not be in keep-
ing with the object in view-namely,

to give details of the crystal set-if we
study the merits and demerits of
various aerial circuits.

The greatest trouble experienced by
crystal set owners situated in localities
where spark interference is trouble-
some is to obtain a sufficient degree
of selectivity to reduce this annoy-
ance.

Auto -coupling
Although an auto -coupled aerial cir-

cuit does not generally give such a
high degree of selectivity as one with
a separate aerial winding, the differ-
ence when suitable adjustments are
made is not very_great. The applica-
tion of a variometer to an auto -
coupled scheme was pointed out by Mr.
G. P. Kendall in the March, 1926,
issue of Modern, Wireless, and the
crystal set to be described in this
article makes use of this principle.

An Explanation of the Circuit
The theoretical diagram is given in

Fig. 1; and it is seen that if terminal
A, is used, the aerial is brought to one
side of a condenser C,, the other side
of this being connected to the junction

The plug-in coil is used
for the reception of
Daventry and can be
cut out of circuit when

desired.

Elstree Tests :

Simple operation ;
efficiency above

the average.
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of the fixed and moving windings of
the variometer. The terminal at the
end of the moving winding of this
variometer is connected to earth
through a loading coil L,, while the

A,

V At

E

Fig. 1.-Condensers Cl and C2 are of
multi -capacity type and their best

values are found by trial.

end of the fixed winding is joined to
the crystal, the usual pair of tele-
phones completing this portion of the
circuit to earth. A oondenser C, is
connected across the crystal and tele-
phones.

0

Condenser Values
When testing out this circuit I

made C, and C, variable condensers,
but this is a refinement which would
only make the cost of the complete
crystal set unduly large, so a com-
promise was effected by employing mul-
tiple fixed condensers. These con-

4densers are supplied in two ranges-
.0001 to .0015 and .001 to .015, the
former range being used in this case.
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Fig. 2.-A brass tag cut to this shape
must be made for the variometer

spindle,.
By joining one lead to the soldering
tag mnrked. '000, and clipping, a
second lead to any of the soldering
tags marked 1, 2, 3`; 4 or,5, capacity
values from .0001 to .0005 are possible,
while higher values are secured by con-
necting these. in parallel..

The coil L, is an ordinary plug-in
coil, to enable the set to, receive .5XX
when so desired, hut for the local
station, on the ordinary broadcast
hand, this coil is short-circuited, by
the link S.

Components and Materials
One, ebonite panel:, 8 in. by 6 in. by

if.in. (Peto-Scott Co Ltd.).
One baseboard, 6 in. by 6. in. by #`-in.

(Peto-Scott Cb., Ltd.).
. One cabinet (with hinged lid): in
oak (polished) (Pickett Bros.).

One crystal detector (panel mount-
ing type). (Service Radio Co., Ltd.)...

Two multiple fixed condensers (.0001
to .0015) (C. A. Vandervell &
Ltd.).

One variometer ("Maxtone) (Watson
.Tories,

Two " Lica" spring clips (Peto-
Scott Co.

Owie baseboard coil holder (Burne-
Jones & Co., Ltd..)..

Two " Eddystone aluminium
brackets (Stratton & Co., Ltd.).

Seven nickel -plated terminals,.
Packet Radio Press panel transfers..
Small quantity of Glawite, short

longtit of square wire, three wood
screws.

Notes on Components
The above list of components and

material a employed in making this
set is given in aerondance with our
usual practice, but it will; be under-.
stood readily by any potential con-
structor that it can be varied accord-
ing -to taste, provided any substituted
components are of recognised quality,
such as -are advertised in the. columns
of this journal.

In addition, if. other components are
employed, it will be necessary to, e
sure that the apparatus ni question
can be conveniently accommodated in,
the allotted space, while atten-
tion must be paid' to any conse-
quent alteration in the wiring.
The theoretiCal diagram of Fig. l
must then be referred to:
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An end -on view
showing the con-
nections to the
earth and two
aerial terminals.

Fig. 3. Drilling
dimensions for the
panel layout are
given here. Blue-

print C 1042A.
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The Panel
Complete panel details are given in

Fig. 3, and the necessary centres for
drilling the holes should be carefully
marked out with a centre -punch on
the back of the ebonite panel. Hating
drilled holes of the requisite size, the
wooden baseboard, must be screwed in
position, and the ahrminitun brackets
attached to maintain rigidity, this
preferably being accomplished with the
baseboard and panel in the cabinet.
Next mount the seven terminals and
crystal detector.

An Important Detail
Before fixing the variometer in

position, cut a piece of thin brass to

the shape shown 41 Fig. 2. This must
be slipped over the variometer spindle
SO as to. be held' in place between the
nut and the back of the ebonite panel
when the variometer is screwed into
position. This spindle is usually the
junction of the stator and rotor wind-
ings of the variometer, and in this
set: connection has tb be made to the
junction from the aerial.

Wiring
Before fixing the two condensers and

coil socket on the beard, part of the
wiring should be carried out while
the positions are quite accessible.

Join the top terminal of the vario-
meter to the crystal detector, and the
other side of the detector ko 'phones, -

and thence to 'earth. The lead front
A, to the brass junction piece can
also be soldered in position.
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,4r le RR w- 77-* FJPAA
_MO y

RED SPOT

GREEN SPOT

SHORTPATH

FOR BEST RESULTS
S.P.18 VALVES should be
used as follows :

HIGH FREQUENCY STAGES:

Tuned Anode ..
Transformer LooseConplitm

'right Coupling

Green 
Red
Green 

If set oscillates use Red  for all H.F.
stages, especially for dual stage valves.

OTHER STAGES:

TRANSFORMER
RESISTANCECAPAcITY

STAGE COUPLING COUPLING

Detector Green Green

L.F. Green Green
(1st Stage)

L.F. Red Green
Intermediate

L.F. Red Red
(LastStage)  .
Price, Red or Green Spot;

12/6

The " Cosmos" D.E ri
Dull Emitter Valve takes
.9.25 amp. at rr Volts.
and is a splendid Dry Cell
Loud Speaker Valve.

12/6
The " Cosmos" .445
Bright Valve is a highly
efficient Valve for all
reception purposes.

7/6
Hare you got your copy of "

Talk to Valre Usert?"

Take the
SHORTPATH

to Better Reception

KEEN constructors are continually
seeking fresh methods of obtaining
better results from their sets. There

is now available one simple method-
one SHORT PATH to improved results.

The unique construction of the "Cosmos" SHORTPATH
valves, whereby the path between filament, grid and anode
is reduced to an absolute minimum, enables results to be
obtained unequalled by any other valve of the one cell
accumulator class.

Compare their characteristics with published figures of
other makers :

S.P.18
Red Spot

S.P.18
Green Spot

Voltage Amplification Factor (µ). .. 7 15
Impedance .. .. .. .. . _7,000 17,000
Mutual Conductance (g) micromhos 1,000 850
Figure of Merit A4-i- 84 113

Cosmos " S.P. 18 Valves provide a
(24 0 R E POWER

SHORTPATH to:1 FAITHFUL REPRODUCTION
t GREATER ECONOMY

S.P. 18 valves consume 0.3 amps., at from 1.6 to 1.8 volts. and require
only a single cell 2.volt accumulator. They are recommended for use
as shown in adjoining table.

Obtainable from most Wireless Retailers.

METRO-VICK SUPPLIES Ltd.
(Proprietors : Metropolitan Vickers Elec. Co. Ltd.)

4, Central. Buildings, Westminster, LONDON. S.W.1.

o(6rtioA)
RADIO VALVES

r.

rr

S

q
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Now mount the other components
and complete the wiring according to
the wiring diagram of Fig. 4, a rubber -
covered flexible lead with a spring
clip attailed being taken from the
terminal A,," and another from the
bottom terminal of the link S.

The Finished Receiver
The appropriate Radio Press panel

transfers should now be affixed to the
front of the panel in the usual
manner, and, since the terminals, de-
tector, variometer pointer and screws
are all nickel -plated, the finished re-
ceiver will present quite a neat appear-
ance.

S

Testing Out
Join the aerial lead-in wire to A,.

connect up the telephones and earth
and short-circuit the two right-hand
terminals ivith the link S, which in
this case was made from a short length
of square section tinned wire. Adjust
the spring clips so that condensers
C, and C, each have a capacity of
.0001, and turn the variometer knob
until the local station is heard at maxi-
mum strength with the catswhisker
adjusted to a sensitive spot on
the crystal.

Note the strength of the signals, and
then adjust C,, to .0002, retune, and

again note the sig-
nal strength. Vari-
ions values of 4'!,
and C, should be
tried in this man-
ner until the best
combinat i-o n i" s

found.

2

Bormn
EDGE
OF
PANEL

CI

Fig. 4.-The wir-
ing diagram. Note
that the tag shown
in Fig 2 is placed
between the vario-
meter and the
panel, being
slipped over the
spindle. Blueprint

C 1D42B.

THE WIRELESS CONSTRUCTOR

E

Fig. 5. For purposes of comparison
the circuit of the receiver can easily be
changed to a " straight" arrangement.

Test Report
When tried on an aerial of reason-

able efficiency 91 miles outside London,
that station came in at good average
strength, the combination of the con-
densers best suited to my case being.
C', = .0001 and C, = .0002, although
with C', .0001 the signal strength
differed but little.

The receiver was found to be quite
selective, inasmuch as signals vanished
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Straight as a die !
The amplification curve of the Watmel Auto -Choke --
literally as straight as a die-speaks for itself. It
tells of nrpassed purity of tone ---of whispers built
up into 1,o:um:nous sound. Unlike most chokes, the
Watmel Auto -Choke, by virtue of its patent core and
speoially balanced windings. piece a step-up increase
in volume equal to a transformer -coupled stage of Imo
frequency. Prke,18,0. Send a postcard for booklet.

AUTO=CHOKE
BUGS by the amkers of the Watmel Variable Lack,

and Fixed Condensers.

THE WATMEL WIRELESS CO., LTD.
332a, Goswell Road, London, E.C.1

A HOME FOR YOUR WIRELESS SET
"MORRIS STANDARD

CABINETS"
are DUSTPROOF,
and house the whole
apparatus, leaving no
parts to be interfered
with by the meddle-
some. All you do is
UNLOCK and TUNE IN.
Made on mass produc-
tion lines, hence the
low price. Provision
is made to.take panels

up to3Oin. x 18in.
Carriage paid and packed free

England and Wales.
Money returned if not

eatisned.

MAKERIMPORT Co.

Front ie
Write to -day for deserip-
tivepamphletandaugges.
tions for adapting your
receiver or panel in our
Standard Cabinets.

Immediate Delivery.
Dept. 2, Melvin Chambers,
50a, Lord St., LIVERPOOL.

Let our valve making plant repair your broken
or burnt out valves efficiently & promptly (moat
makes). Guaranteed equal to atiNe. Bright
emitters 5'. ; "DE's" 2 and 3y.types). 716.
Power valves slightly more. see .Rot(

able.S.P's WECO v.24. Co -son D.E,'s.
RADIONS Ltd., BoIlinetpti,
Nr. MACCLESFIELD, Ches.

Largest valve -repairing firm in
the world. List nee.

RADIAX DX COILS
Increase Selectivity 100''o
Give an auto coupled tuning circuit
without alterirg your set. You will
cut out the loco!, or separate two
difficult stations to an extent un-
dreamed of. 5 terminals make it a
Universal coil.
To Introduce, a free chart will be given
with each purchase showing the many
circuits In which this coil can. be used.
Auto Coupled, Neutrodyne, eta.
Prices: No. 35, 4/0; No. 50, 5/-; No. 75, 5/6 ;
No. 150, 718; Set of 4, 211.. Postage extra.

RAIHAX L.TD,
49, A cc es rditaistyl,,aimer Place.

The general direction of much of the
wiring can be seen.

completely with but little deviation of
the variometer knob from its maxi-
mum position. This feature, of course,
is the one which had been borne in
mind when designing the set, and will
commend itself to ' those listeners
situated in coastal or other districts
where spark interference is objection-
able. The effect of joining the aerial
lead-in wire to terminal should be
tried, thus eliminating condenser C1

May, 1926

from the aerial circuit. Signals will
still be strong, but the set, on the
whole, will not be so selecti4e.

Daventry
When reception of the Daventry

.programme is desired, open the link
S and insert a plug-in coil into the
L, socket, a suitable size being a No.
150 or 200, or, of course, the equivalent
in lettered makes. Tuning is accom-
plished in the same manner as before,
and the strength of the signals will
naturally vary according to the dis-
tance of the .receiving set from 5XX.

An Experiment
In view of the fact that this simple

adaptation of the variometer may not
have been apparent to many experi-
menters and constructors, it would
serve a useful purpose if a comparative
test was tried by anyone making this
set. To accomplish this the only
alteration necessary is to take the con-
nection' from A which previously had
been made to the junction of the stator
and rotor windings, to the point
directly connecting the crystal and
one winding of the variometer.

A Simple Alteration
This simple alteraticai is indicated

in Fig. 5, and it will probably be
found that the aerial connection will
have to be joined to A2. The effect of
various values of C, can bd. tried, pro-
vided, of course, tuning to the local
station is still possible, and the con-
structor will then appreciate the
benefits derived by the slight -modifi-
cation introduced into the original re-
ceiver from the more orthodox crystal
set arrangement employing a vario-
meter.

e2cir,sto,wetyso
LOW -LOSS AND THE 6
REINARTZ CIRCUIT

Sir,-In your pages I have seen
ninny letters in praise of your excel-
lent sets, but not one referring to the
one I selected and which I regard as
being among the best of theM. I refer
to the - single -valve set described in
your issue for September, 1925, under
the heading of "Low Loss and the
Reinartz Circuit," by G. P. Kendall,
B.Sc.

Except for the substitution of dif-
ferent variable condensers, my set is
identical with that described,- but with
the addition of a transformer -coupled
note mag., which may be switched in
or out as desired. For this purpose I
have used an anti-capacify D.P.D.T.
switch, by which the output circuit
(comprising two H.T. positive ter-
minals) 'is adjusted so that the same
terminals can be used for *telephones
or loud -speaker, leaving 411 battejy
connections in situ, an idea I have
not seen incorporated in any. other set.
At a distance of about six miles

from 2L0 that station and Daventry
came in at satisfactory loud -speaker
strength, whilst using 'phones on both
valves I have had several Continental
stations, besides Bournemouth. I may
say that my aerial is none too good,
consisting of a zig-zag wire at the
top of the house.

Finally, as a family receiver, the set
is, as are all Reinartz circuits, delight-
ful to handle, and can be switched on
or off by means of the rheostats and
the switch mentioned, whilst Daventry
and Radio -Paris can be received on
the substitution of a single coil in
place of a shorting plug.

Congratulations on your splendid
paper, and to Mr. -Kendall for such
an ingenious arrangement of a de-
servedly popular type of circuit.

East Ham, E. H. ALESOPP.

The
Wireless Book of Reference

The Radio Press
Year Book

Now on Sale - - 116
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THOSE LITTLE SCREWS !
By W. H. FULLER

Can you tell a cheese -head screw from a coach bolt ? Do you know the tapping size for
a 6B.A. screw ? This article will tell you these and many other interesting facts about

screws and their use.

THERE are so many sorts, shapes
and Sizes of screws that some-
times. the amateur is at a loss to

know which is the correct type and
size to use. There are wood screws,
fetal screws, coach screws, and many
others, all with their particular uses.

The wood screw is; perhaps, the
most used of any, and at the same

Shank

Com Tape',
Fig. 1.-A wood screw thread is thin,
so that it can cut into the fibres of

the wood.
time the most misused of all. A wood
screw is made with the same precision
as the metal screw, and 'should be used
as carefully.

Wood Screws
Fig. 1 illustrates the threads of a

wood screw. It will be noticed that
the thread is thin, and can be likened
to a piece of tape set edgewise on a
tapering core. The thread is, how-

ever, thicker at the baSe than at the
top, where it is more or less sharpened
to a fine edge. It must also be noticed
that the bottom of the thread is
square, or nearly so, thus making the
core nearly fiat, and is so shaped that
it will cut into the fibres of the wood
and not burst them.

The depth of the thread is the same
for nearly the whole length of the

head) is quite straight until it reaches
the thread.

Sizes
Wood screws, besides being of dif-

ferent lengths, are also of various
sizes, these being distinguished by
numbers which follow the figures indi-
cating the length of the screw. For
example, in the case of the screw

Table No. 1.-Wood Screws
Number. Clearing Size. . Leading Size.

Morse. Inch. Morse. Inch.
2 44 3/32 54 1/32
4 36 7/64 48 1/16
6 28 9/64 44 5/64
8 19 11/64 38 3/32

10 10 13/64 34 7/64
12 2 15/64 30 1/8
14 1/4 22' 5/32

screw, only varying at the tip, where
it decreases rapidly to form a sharp
point to aid insertion in the wood,
and also at the point where the thread
joins the shank. The outside diameter
of the screw, however, diminishes
gradually to form a taper, and the

core does likewise. The shank of the
screw (the part directly below the

A distant view showing the immense masts and lead-in of the Daventry
high -power station's aerial system.

known as s, in. No. 4, the in. indi.
cates the length of the screw and the
No. 4 the thickness. In wire gauges
the larger the diameter of the wire
the smaller the gauge number, but
wood screw sizes are reversed, and the
thicker the screw the larger the num-
ber. The gauges in general use range
from No. 2 up to No. 14, and a table
is given above showing the correct
drills to use for clearing the most -
used sizes.

Hard Wood
When screws are driven into hard

woods, such as oak, it is advisable to
drill first a small leading hole, as a
precaution to prevent the breaking 4,11

Fig. 2.-Here are the four commonly
used types- of wood screw head. (d)
is more popular in the U.S.A. than

in Britain.
of the screw. Brass screws will
break easily in oak if this precaution
is not taken, and, where possible, stout
screws should be used.

An Efficient Method
A method which has been used by
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N
RADIO
PRODUCTS

MOUNT YOUR SET on "ABSORBOS"
The IDEAL Radio set mount

They take up all outside shock,
thus giving longer life to the
valves. Prevent microphonic
noises and in addition they add
an elegant touch to the cabinet.
They prevent marking or
scratching any polished surface
the set may be placed upon.

MADE IN TWO SIZES:-
Large size No. x23 (21" (film.) with
nickel mount. Price 3/6 per set of
four. Small size No. 124 diam.)
with untarniskable gold finish mount.
Price 3:. per set of four.

EDDYSTONE'
PANEL SUPPORTS

Foi baseboard built sets.
Neat, strong and well finished ;
polished alurairliikal alloy ; on -
tarnishable. Complete with screws
and nuts for fixing.

PRICE 1 /3 PER
PAIR

From all high - class
dealers. If any diffi-
culty, write direct to
the manufacturers :-

t oo

STRATTON & CO. LTD., Balmoral Wks., Birmingham.
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Obtainable from all Dealers.

CAHILL & Co.

The "PELICAN"
UNI VERNIER
Fits any Condenser
and makes just that
difference in fine tuning
that you need to be cer-
tain of bringing in the
station you really want.
Fit Pelican Univerniers
in place of your present
varia ble condenser
dials and you will
secure reliable micro -
selective tuning.

Ltd64, NEWMAN ST.
LONDON, W.I

/LE .A. 11

Turn one knob \
the Detector itself does the rest.
The Cymosite Auto - Detector revolutionises
crystal reception. Simply turn the knob; automatic-
ally two crystals arc brought in contact at the
correct pressure. Automatically their surfaces are
searched until the most sensitive spot is found, and
automatically this is registered for suture reference.

Truly a single-action Detector;
there is none so accurate-yet none
so simple. Fits any set in a moment.
Supplied complete with Cymex
Dual Crystals, 7/6 post free, from-

North-Eastern Instrument Co.
Durham Rd., Low Fell, Gateshead -on -Tyne.

c TT
\Auto -Detector

nry

r.

%Wireless Dealer
AND ONANUI,CTURI.R.

felted by John Srott-croygort ltutP.AMIEE

THE DIMIC COIL

1.,,M111,C4IAEL"'

-1P1:, ,
sewF

SpeClal Features :

The NA R,M AT end tnc
RAM.

Shade the R.R.C.IneeMore
on Trade Memo, e

Do We Need Lem, CAM/

TReZolson Womrk

The 51ent 5o0S/IIK.

Radon Trade in Swede,

o'taZa.OLIae;"" "

Subscription Rates 7'6 per annum (10, - abroad)

THE INDUSTRY'S
DIRECTORY foran7 n6u:ner

P.OAfor 7 6 brings to you a monthly
résumé of trade conditions, up-to-

date financial information, and details of
interesting patents.

For this small sum you are kept in close
touch with the industry, its development
and prcgress, and are informed of personal
movements and change's

Its business pages carry the news of the
leading members of the industry, and are
of great assistance to the keen buyer.

Available to the trade onlv. All subscriptions
should be accompanied by Trade card or
business letter heading, and should be sent
to : The Sales Manager, Radio Press, Ltd.,
Bush House. Strand: London, 117.0.2

THE WIRELESS DEALER
BUSH HOUSE, STRAND - LONDON, W.C.2

In replying to advertisers, please mention THE WIRELESS CONSTRUCTOR.
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the writer on very hard wood, box,
ebony, etc., and also.on thick ebonite,
is to use the popular " Rawl -plugs."
A hole is first drilled to the size of
the plug with a twist drill, and the
plug then used in the conventional
manner.

The fourth and fifth columns of
table No. 1 indicate the drills to use
for making leading. holes. The dia-
meters of the drills are just a little
smaller than the diameters, of the cores
of the screws.

Shapes of the Heads
Wood screws are made with various

types of heads, these being shown in
Fig. 2. The first of these (a) is known
as countersunk, and should be always

Nut

Parallel

CAW P1/rh Equa/-1-7.

Fig. 3.-The metal screw does not taper
like the wood screw, and has a totally

different kind of thread.

used where a flush finish is required.
The second (b) is a round -head, and
may be used in any position where
the underside of the head can be
driven on to something hard such as
a piece of metal.

This type of screw should not be
used for fixing wood, as the sharp
under edges of the head are liable to
burst the surface of the wood. Even
if a washer is placed under the head
the wood is often damaged. The third
(c) is known as raised head, and is a
cross between countersunk and round-
head, the top surface of the head
being only slightly rounded. This type
of screw looks particularly well on
instrument panels, and is stocked by
most ironmongers, although it appears
to be unknown to many amateurs.

The " Square -Hole" Screw -

A screw which is not very much
used in England is also shown in
Fig. 2, and is known as the "square
hole," of which the Americans are
very fond. A square hole is cut in
the head of the screw, and it is driven
in by means of a square -nosed key or
bit. The main advantage ;of this

Table No. 2.-Countersinking Sizes

Number
of

Screw.

Drill.

Morse. Inch.

2
4
6
8

10
12
14

24
5

5/32
13/64
17/32
5/16
3/8

27/64
31/64

THE WIRELESS CONSTRUCTOR

The R.A.F. directional transmission station at Cove, Hants., as seen
from an aeroplane. The masts and buildings are in the large field

in the centre of the photograph.

type of screw is that when the screw
gets old and rusty it is much more
easily withdrawn than a slotted screw.

Countersinking
In the absence of a countersinking

" bit," drills (table No. 2) may be
used for that purpose.., The sizes in -

Table No. 3.

between the tips of two threads of a
screw, depends upon the standard to
which it is classed, and the number
of threads per inch may be anything
from 150, or even more, down to quite
low figures such as one or two. Of
course, the diameter of the serew more
or less regulates the pitch, the' smaller

-B.A. Screws

B.A.
Number.

Clearing. Tapping.

Morse.

Fine. Easy.
Inch. Morse. Inch.

0
2
4
6
8

13
27
35
43

16
26
34
42

1/4
3/16
5/32

1/8
7/64

0
26
35
44
51

3/16
9/64
1/8
3/32
5/64

dicated will just allow of the head
lying flush with the top of the' panel.

Standard Thread Screws
The next type of screw in general

use is the metal screw, the thread of
which is the same over the whole
length of the screw, both as regards

Fig. 4-In addition to
the - screw heads in
Fig. 2, metal screws
are made with several
other shapes of head.

the diameter of the screw the larger
the number of threads per inch. .

B.A. Threads
This, however, varies according to

the standard used. As British _Asso-
ciation - screw threads are nearly
always used in radio apparatus and

(a) (b) (C) (d) (e) (f)

diameter and pitch. As opposed to
wood sews, the shape of the thread
is exactly the same as the groove
which it forms.

A sectional drawing of a standard
screw thread and nut is shown in
Fig. 3. The pitch, i.e., the distance

697

other scientific gear, only figures for
these standards are given. The sizes
of holes for tapping and clearing will
be found in table No. 3.

The second and third columns refer
respectively to the drills which may
be used for very accurate work and

11)
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for holes which are a fair distance
apart.

Metal Screw Heads
The heads of metal screws are much

more varied than the heads of wood
screws. In addition to those already
mentioned, there are cheese -head,
Fig. 4 (a); square (b); hexagonal (c);
hexagonal -slotted (d); and, of course,
screws with no heads, usually called
studs, with plain, slotted (e), square

W, or hexagonal ends. Many of these
screws the amateur rarely uses, but
they are often incorporated in ready -
built components.

Coach Bolts
A further type of screw is the coach

bolt, which is shown in Fig. 5. It
has a raised head, but immediately
below the head is a square shank,
which prevents it turning round in
the wood while the nut is being

The studio of.
FPTT, Ecole
Superieure, Paris,
seems quite unim-
posing compared
with our own
B.B.C. studios.
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screwed up from the other end. These
bolts are mentioned as they are par-
ticularly useful for some forms of
aerial construction. These bolts may
be had in a large variety of lengths
and sizes and are usually obtainable
at the ironmonger's or builder's store.

The Coach Screw
Fig. 5 also illustrates the coach

screw. The thread of this screw, al-
though intended for wood, is not cut
as is usual with the smaller types of
wood screws, but is much larger and

Fig. 5.-On the left is the coach screw,
which has a strong thread, while a
coach bolt head is shown on the right.

stronger. The heads are usually of
two types, square or hexagonal, and
are intended to be turned home with
a spanner. A hole a. little smaller
than the core of the screw should be
drilled in the wood for some distance
so that the thread has a good chance
of getting a grip in the wood. Unlesi
this is done it is quite possible that
the screw will strip itself out of the
material.
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Free Blueprints for All
4f, egva

THE SIMPLE CONDITIONS YOU MUST OBSERVE.
It has been decided to supply free a back -of -panel blueprint of any set in this and future
issues of THE WIRELESS CONSTRUCTOR. Only one blueprint can be supplied to each
reader, and only postal applications (accompanied by the coupon to be found in each
issue) will be considered ; callers will net be supplied. This offer applies only to THE
WIRELESS CONSTRUCTOR, and will obviously be greatly to the advantage of readers.

REMEMBER:-
i. Only one blueprint supplied to each applicant. Extra blueprints are available at is. 6d. each.
s. Only a postal application for a blueprint will be considered, and it must be accompanied

by the necessary coupon. Callers at our offices will not be supplied.
3. A coupon only covers the sets in the particular issue in which it appears.
4. Only back -of -panel blueprints are included in the free supply offer.
5. Coupons are available only up to the end of the month for which the issue is dated,

i.e., the coupon in the May issue, published on April 15, is available up to May 31.
6. When ordering state clearly the number of the blueprint you want as well as the name of the set.
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lts astonishing, ow much
more you oef from your set

when you use

E.-4 g*A
(For 2 volt Battery). '

The Edison Swan Electric Co., Limited;
1231125, Queen Victoria Street, London, E.C.4.

()CITE WIRELESS CONSTRUCTOR

Two More
Ed iswan

Combinations.

(For 6 volt Accumulator).

A.R0.6&P.V.8
(For 3 volt Battery).

In replying to advertisers, please mention THE WIRELESS CONSTRUCTOR. 699
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fre,f-, o
The Co!yarn Selector Low Loss. Reading to

1/3,60010 capacity.
Capacity .0005 mfd. M. Is. - 0003 mfd. El
Type F. withoat gear attachment.
Capacity '0003 mid. 15s. Od. '0003 mfd. 14s. Od.
One hole fixing. Other capacities if required.

Descriptive folder upon request.
Colvern Independent Vernier - Price 2s. 64.
Ask your dealer also for the Colvern Low Loss

Coil Former - - Price 6s. Od.

Collinson Precision Screw Co. Ltd.
Walthamstow, London, E.17.

No
hand capacity
effecto, p

0

HE desired station tuned
1 in ; carefully it is brought

up to maximum volume ;
you lift your hand from
the dial and then-Hand
capccity discounts all ycur
patient tuning adjustments.

Just another reason why you
should incorporate the
Col vern Selector. In
addition to the usual earthing
plate an insulated spindle
reduces hand capacity effects
to an absolute minimum.

Using the Colvern you can
tune with a degree of
accuracy to 13,600th part
of the variable capacity, and
the removal of your hand
from the dial will not affect
the adjustment a fraction.

Your dealer stocks
the Colvern!

Provost Works, Macdonald Rd.,
Telephone Walthamstow 532.
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ABSOLUTELY

NON-MICROPHONIC !
At last the perfect valve holder !

Low capacity legs in soft rubber
base, which in turn is mounted on
four phosphor bronze springs inside
a high quality moulding.

Price 2/6
From dealers or from

MANDAW 9-15, Whitecross
St., London, E.C.I

CABINETS
for your set

RACIC ACCESSORIES
ENSURE

:PERFECT= RECEPTION

CABINETS
for the circuits

Described in "MODERN WIRELESS," "WIRELESS WEEKLY" and
TEE WIRELESS CONSTRUCTOR," etc., or 'phone Clerkenwell 6903

WRITE NOW FOR ILLUSTRATED LIST
NAME Write

ADDRESS
in

Bleck
Letters
Please

THERE IS A CAMCO CABINET FOR EVERY CIRCUIT
TRADE ENQUIRIES ESPECIALLY 1 NYITED

CARRINGTON MANUFACTURING CO., LTD.
18;20, Normans Buildings, Mitchell St., Central St., E.C.1

Build a Super -Het that works

We will show you how to do it-
and guarantee you good results.

Do not build a Super -Het in a haphazard manner
without any definite idea as to whether your
efforts will be successful. It is not sufficient
to hope-more or lees vaguely-that when the
set is finished it will bring in distant stations
on a silent background. Surely it is much better
to commence the job confident in the knowledge
that the set when completed will do the work
you require of it. If you build the Keystone

Super -Het with Keystone component,, a d adhere
to the marvellously clear diagrams anc in auctions
supplied, we definitely guarantee you g..ad results
worthy of a real Super -Het. Many have received
as many as 30 stations on the Laud Speaker in
one evening and the set has even been known to
operate a Loud Speaker in a car while travelling
at normal touring speed.

Get the Keystone Super -Heterodyne Book
It tells you how to build this
wonderful set-not a detail is
missed. 40 pages, with many
Complete kit of components ..
Panel drilled and engraved .

Polished Mahogany Cabinet ..
Any components supplied separately if desired. Finished

Instrument, Aerial tested, logged and Royalties paid ..
PETO-SCOTT CO. LTD.

illustrations. Price
complete with full-
size blue -prints

£15 2 3
£1 5 0
£2 2 0

£37 10 0

77, CITY ROAD, E.C.1
BRANCHES : 62. High Holborn, London, W.C.1. Waltbamstow : 230, Wood St.

Plymouth : 4, Bank of England Place. Liverpool : 4, Manchester Street.

31
Post-
Free

1111 When corn-
plete Sets of

parts and, panel
are purchased to-
gether a Marco-
ni royalty of 12:6
per valve must
be remitted.

Pay the,Postman
-under the new C. 0. D. regula-
tions it is not necessary to send
any money with your order.

SIMPLY
select which set you wish to

build and send your order to us, with-
out any money. We will give your order
immediate attention-we have a depart-
ment which carefully selects, tests and
packs all instruments you pay upon re-
ceipt. Here are a few well-known sets
you can build in the safe Pilot way :

SOME PILOT SETS AND PRICES:
New Complete kit of components ..
S.T. Drilled and engraved panel ..
100 Cabinet to fit ..
Harmony Complete kit of components ..
Four Drilled and engraved panel ..

Cabinet to fit ..
Special Complete kit of components ..
Five Drilled and engrasred panel ..

Cabinet to fit ..

6d

£6 4
0 11
1 0

£6 19
0 17
1 15

£8 19
.. 1 10
.. 3 3

"Pilot" panel drilled and engraved
Polished Mahotanv Cabinet

2 -VALVE REFLEX RECEIVER
"Pilot" kit of components ..
"Pilaf" Panel drilled and engraved

Mahogany Cabinet ..

Pest Many other sets are described in the
 Free profusely Illustrated PILOT MANUAL.

Crystal Sets, I -valve, Unidynes, Reflex-in fact any
Oct you could wish to build. Send td. for your copy.

THIS MONTH'S PILOT SETS.
TWO -STATION 3 -VALVE SET :

"Pilot" kit of components .. £6 2
0 17
1 15

£7 5
0 10
1 5

2
6
0

6

0

0

0
0

0
0

0

6
0
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"Cyldon" Variable Condenser
4rR. S. S. BIRD has submitted for

test a .0005 " Cyldon " square -
law variable condenser of

grounded rotor type: The skeletonised
metal end plates are joined by a pig-
tail connection to the moving plates
and spindle. to reduce hand -capacity
effects, while the bearings can be lubri-
cated. The smooth action is facilitated
by the large knob provided, while tests
showed the condenser to be electrically
and mechanically sound. The finish is
excellent, and the component can be
thoroughly recommended.

A Novel Panel Lamp

ALAMP
and panel of a receiver has been

sent in by Messrs. A. F. Bulgin & Co.,
Ltd. Called the " Decko Dialite," it
consists of a plated holder, with a
reflector, designed to hold a small flash -
lamp bulb. Mounted on a 36 -in. panel,

The "Cyldon" variable condenser is
characterised by its excellent finish.

it illuminated four condenser dials
satisfactorily. The finish is good, and
the device should prove very useful on
sets installed in dark corners, etc..

Dull Emitter Rheostat
A

N
''Efesca Veini,tat." for use

with dull filament valves has
been sent for test by Messrs. Falk,
Stadelmann & Co., Ltd. The resist-
ance element is wound in a helical form

vm11.111.

Wireless Constructor" at our Elstree Laboratories.

and lies in a groove
cut in a cylinder of
insulating material.
This groove forms a
double spiral, which is
also used to guide the
contact arm, three
complete turns being
necessary for t h e
latter to cover the
whole of the resist-
ance winding.

On test, the rheostat
was fouud to have a re-
sistance of 30 ohms and
to be almost silent in
action. The only criti-
cism is that the closely -
wound turns of wire

loosened.

tj,,,,7 4 77rnrrnwnr7rtrri;Iir
li

0----,..

A sectional drawing showing the slow-motion
device of the " Crescent" coil -holder.

Tubular Connecting Wire
MESSRS. JOHN MOORE & CO.'S

" Ravald " tube wire is made
of thin copper sheet in the form of a
tube, tinned on the outside, and equal
in diameter to No. 16 s.w.g. A good,
firm soldered joint could he made with
it with a minimum of trouble, and,
apart from its use as a connecting wire,
it might be employed with advantage
in winding short-wave coils.

" Crescent ". Coil Holder
THE new " Crescent " two -coil

holder manufactured by Messrs.
W. J. Henderson & Co., Ltd., is so
designed that the swinging coil moves
in the same plane as the spindle. A
collar linked to the moving block is
actuated by the rotation of the
threaded spindle, giving a fine adjust-
ment through an angle of 90 degrees.
Backlash is almost inappreciable, and
this well -finished component can be
recommended.

" Peerless " Dual Rheostat
MESSRS. THE BEDFORD. ELEC-

TRICAL & RADIO CO.'S
" Peerless " dual filament rheostat
consists of a hard fibre strip carrying
both dull and bright emitter'resistrince
windings, mounted on an aluminium
frame which forms a bearing for the
spindle and contact arm. A'Traduated
dial and terminals are provided. -

This component is well made and
finished, gives good control, and has a
particularly smooth movement.

Battery Holders
TR. A. G. BRINE has sent us a

pair of " Secure " grid -bias
battery holders for examination.
These are aluminium right-angled
brackets made with side flanges, and
can be screwed to the baseboard of a
set. They will accommodate any
standard grid battery not exceeding

in. in width (the length being im-
material), and should prove useful to
constructors,

" Sangamo "Fixed Condenser

"SANGAMO " mica. condenser,
made by Messrs. The British

Sangamo Co., Ltd., has been tested at
our laboratories. It is made of brown
insulating material 11 in. long and
11 in. wide, having rounded ends fitted
with metal bushes and screws for con-

----------- _-- ----- _ _

Neat grid battery holders made by
Mr. A. C. Brine.
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netting purposes. It was found to be
of the rated capacity and to possess in-
finite insulation resistance, both these
properties being unaffected by ex-
posure to very bad weather conditions.

A Short Wave Tuner

MESSRS.
THE WHOLESALE

WIRELESS CO. have submitted
for test a " Bruno 99 " short wave
tuner. This consists of windings of
flat copper and aluminium strip for

Fine control is afforded by the" Efesca
Vernistat."

the primary and secondary coils respec-
tively. These are wound on a low -loss
former of quartzite rods, while the
reaction coil is of silk -covered wire on
a smaller former and arranged to turn
through 180 degrees, being controlled
by a knob and scale.

On test it was found to have a range
from 20 to 110 metres, KDKA being
one of the stations heard when the
tuner was incorporated in a single -

valve set. This tuner is well designed
and can be recommended.

" Decko " Valve Window
THIS valve window, made by

Messrs. A. F. Bulgin & Co., con-
- sists of a heavily plated metal frame

and gauze disc which can be fixed to
the panel by means of the three screws
and nuts provided. The workman-
ship is good, and the component can
be recommended.

Ebonite Bushes
EBONITE bushes made by Messrs.

The Dares Radio Co. have been
tested at our Laboratories. They are
intended for use in mounting termi-
nals, etc., on wooden pane% or base-
boards, and are made in various sizes
to take standard B.A. shanks. Tests
showed that the insulation resistance
of these bushes was infinity, and they
therefore form a useful and reliable
means of mounting.

" Aermonic" Valve Holder
ONE of the " Aermonic " anti-capa

city board mounting valve hol-
ders, made by Messrs. James Christie
& Sons, Ltd., has been tested by us.
All superfluous insulating material is
removed between the sockets without
decreasing the mechanical strength of
the component. This valve -holder is
well finished, and possesses several
novel features worthy of recommenda-
tion. being both electrically and
mechanically sound.
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" Accuratune " Vernier Dial
TWO large knobs are provided on the

" Aecuratune " micrometer con-
trol dial submitted to us for test by
Messrs. The Mydar Radio Co. One
knob is for coarse tuning; while the
smaller provides the vernier adjust-
ment. The knobs are hollow, and
house the 80 to I gearing, while a 4 -in.
frosted metal scale graduated from 0
to 180 is provided. On test it was

Three screws and nuts are used to fix
the " Decko" valve window.

found that there was no appreciable
backlash, very flue control was obtain-
able, and the scale could be head
clearly. This dial can therefore be
thoroughly recommended.

" Cosmos " Lead -In Tube
THE" Cosmos " lead-in tube, re-

JL tailed by Messrs. Metro -Vick Sup-
plies, Ltd., Consists of a threaded brass

CLAYTON
EBONITE

MOUNTED
ON WHAT?
Poor ebonite won't
help to make an effi-
cient set. You want to
be sure of insulation
and unless your ebo-
nite is guaranteed
this will be unlikely.
After all, cheap
ebonite is only an
imitation of Clayton.
Write us for name of
nearest stockist-it's
worth the trouble.

CLAYTON RUBBER CO. LTD., DEPT. E 5.
Progress Works, Croft St., Clayton, Manchester.

agrpootiQted.haA4
D bear inspection and stand constant use.
rrice They are guaranteed to give efficient per- Price

formance for a period of three years.3/- GRID LEAK OR ANODE RESISTANCE 3/
(Price with Condenser, as illustrated 4 Postage on either 3d.

BRETWOOD Ltd. 12-18, London Mews, Maple St. London, W.1.

CAPACITY
REDUCED
to a minimum

The AERMONIC
Anti -Capacity VALVE HOLDERS
Model D-Baseboard .. 2/6
Model E-Back of Panel EACH

Distribitters:
London and South : James Christie * Sens, Ltd.. 548. West St., Sheffield.
1..enclon Agents : A. P. Bulgin & Co., 10, Cutiltor Sinteet, London, E.C.4
British Isles except above: V. FL Pleases,,, 58, Farsate, swam&

Combines mechanical strength
with electrical efficiency. Its
shell.like structure eliminates
the grave ,high -frequency losses
set up in.other designs.
No careful constructor can
afford ts ignore the influence
of the- valve holder. Get
Aermonic and get America

111111111111ffiliiillionlon, . _

12/6
ALL FORMO Apparatus is

of advanced design
and satisfies all requirements
of Low Loss and Mechanic I
and Electrical Efficiency,
New Catalogue Now Ready.
Straight line frequency Conden-
sers, Square Lew, Low Loss
Condensers. LP Transformers,
Plugs and Jacks. Choke Capa-
city Couplers. Low LOW, High
Efficiency- Couplers and Oscilla-
tors, etc.
"THE FORMO COMPANY'
Crown Works, Cricklewocd,

N.W.2

,,,IlmuEllii(11111111111111111
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rod, on to which screw two conical in-
sulating bushes fitted with metal nuts.
In practice the rod is carried centrally
through a hole of larger diameter
drilled in the wall or window frame,
etc., while the conical portions screw

A sketch of the
"Cosmos" lead-in

device.

-
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Anti-Microphonic Valve Holders

wE have tested samples of the base-
board and panel mounting anti-

microphonic valve holders made by
Messrs. The Norman Radio Co., Ltd.

on at either end. Terminal nuts are
provided for connections, and the
whole forms a very simple and satis-
factory lead-in device.

" J.J.R." Plugs and Connectors
.AMPLES of " J.J.R." products

p-7 sent in by Mr. J. Rowe include a
safety wander plug fitted with a fuse
wire to -prevent damage to valves in
the event of a wrong connection being
made. Another type of wander plug
is- fitted with a large hexagon nut and
washer.

The connectors consist of a coloured
insulating sleeve, through which passes
a stout wire bent double at one end for
the purpose of making a soldered con-
nection, and in the form of a hook at

Three "J.J.R." products-a wander
plug, connector, and safety wander

plug with a fuse incorporated.

the other end for insertion under a
terminal nut. In use the sleeve slides
over the soldered connection, thus
hiding and protecting it.

All these accessories are neat and
efficient, and can be recommended for
general use.

L. & P. Geared Coil Holder
FROM Messrs. The London & Pro-

vincial Radio Co., Ltd., we have
received an interesting type of two -
coil holder for panel or board mount-
ing. The fixed coil is parallel to the
panel, and the moving coil block is
made to swing back and away from
it by means of a worm gearing. Large
terminals can be used for connections,
and a useful spanner for adjustments
is provided.

On trial this coil holder was found
to give fine adjustment and to be free
from backlash. The design -and finish
are both excellent.

Apart from the base, these holders
work on the same principle, consisting
of hollow ebonite mouldings fitted with
contact strips to take ordinary 4 -pin
valves. Below each strip is -a V-shaped
brass spring, these springs being con-
nected to terminals or screws accord-
ing to the type of .mounting employed.

Tests showed the insulation 'resist-
ance to be infinite, while the springs
were quite satisfactory. These valve
holders are of good workmanship, and
can be recommended.

" Tixit " Terminals and Couplers
DESIGNED to obviate the necessity

for soldering connections,
" Tixit " terminals and couplers are
made by Messrs. L. H. Reid & Co.

In the end of the terminal shank a
hole is drilled eccentrically, while a
brass cap with a small central bole
screws over the shank. \The wire to be
secured is passed through the latter
hole, and into the hole in the terminal
shank, a. tight joint resulting when the
cap is screwed down.

The -coupler consists 'of a brass disc
which screws on to a second disc with
turned -up slotted edges, the wires to
be joined being gripped between the
two.

The resistance of joints made with
these devices is satisfactorily low,
while the mechanical strength is very
good, and these terminals and couplers
should prove very useful.

" Security" Vernier Dial
OTH coarse and fine adjustment, is

possible with Messrs. Williams,
Ellis & Co.'s " Security " vernier dial.

16'

The handsome " Accuratune" vernier
dial.

THE WIRELESS CONSTRUCTOR

The vernier requires one small hole
for fixing, and gives a reduction of
about 90 to 1 by means of worm and
pinion gearing. The knob and dial
are highly polished and clearly marked,
and backlash in the vernier device is
negligible. The coarse adjustment
knob is rather small, however.

Variable Resistance
AVARIABLE resistance giving

values from 0 to 40,000 ohms has
been submitted for test by- Messrs.
The Marconiphone Co., Ltd. It con-
sists of a circular ebonite disc fitted
with a contact arm which moves over
two raised circular tracks coated with
graphite. Soldering tags, knob and
dial are provided.

Tests showed the resistance to have
a useful range of from about 400 to
40,000 ohms. Smoothness of opera-
tion was very marked and the appear-
ance and workmanship extremely good.
This resistance should prove useful
for volume, tone, and oscillation con-
trol in various circuits.

" Victoria " Variable Condenser
A.0003 low -loss square -law variable

condenser with vernier dial has
been sent to us for test by Messrs.
Victoria Electrical (Manchester), Ltd.

"C" springs support the Norman
Radio anti -capacity anti -vibration valve

holder.

The skeletonised end plates are con-
nected to the moving plates and
spindle, while a pigtail connectien
joins the latter to the appropriate ter-
minal. The dial consists of a metal
plate, and the vernier device is fixed
to the main shaft and can be brought
into use at will by means of a knob.
A small milled knob on a threaded
rod fixed to an extension arm imparts
the vernier motion.

The condenser is well finished and
electrically and mechanically -sound,
while the vernier provides a fine and
smooth control.

Radion Valves
1p ROM Messrs. Radions, Ltd., we

have received samples of three
types of valves manufactured by
them.

The D.E. .06 is a 3 -volt .06 ampere
valve and on test in a 3 -valve set gave
commendable performances' as H.F.
and L.F. amplifier and as a detector.
It oscillated readily in the H.F. stage,
but was easily controllable.

A second type, a 2 -volt .34 ampere
valve, known as the D.E. .34, gave
good results in the H.F. and detector
positioni, but provided disappointing
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Ever in the lead with news concerning develop-
ments in construction, design, etc., the April
number of MODERN WIRELESS lives up
to the high reputation it has established.

REMARKABLE FIVE -VALVE RECEIVER.

By The Radio Press Laboratories.
On the occasion of a recent visit of Press Representatives to our Laboratories
at Elstree, this selective receiver was used for the demonstration, despite the
fact that two superhets were available.
Incorporating a true neutrodyning Scheme and being both sensitive and
selective, the simplicity and ease of handling will appeal to all.
The circuit is 3 H.F., Detector and r L.F.,"and large numbers of B.B.C.
(main and relay) and Continental Stations can be received at will.

FURTHER CONTENTS
ARE YOU PREPARING FOR THE SUMMER

MONTHS ? By John Underdown.
A set largely designed for outdoor Loud -
Speaker work on local station and Haven -
try, also telephone reception on many
other stations.
THE " COMPACTTJM " Two -VALVE

RECEIVER. By E. H. Berry.
A compact Receiver suitable for putting
into a small attaché case for transport
purposes.
A Buoy CRYSTAL RECEIVER. By The

Radio Press Laboratories.
A semi -permanent detector with a tuning
inductance which is continuously variable
are features of this set.

SOME INTERESTING CIRCUITS ROM THE
 EXPERIMENTER. By G. P. Kendell,,B.Sc.

How INTERFERENCE HELPS, By H.
Crowther, M.Sc.

AT HOME WITH THE SET. By A.
Johnson-Randall.

WORKING VALVES. FROM THE D.C. MAINS.
By Capl. H. J. Round, M.C.,

CUTTING OUT THE STRAY FIELDS. By
J. H. Reyner, B.Sc. (Hons.), AUG.!.,..

 A .1tI .1 .E.E.
ALL ABOUT YOUR CONDENSERS. Br

H. J. Barton-ChapPle, Wit. Sch., B.Sc.
(Hons.), D.I,C., A.M.1.E.E.

'Obtainable from all Newsagents, Booksellers and Bookstalls, or
direct from the Publisher, Bush House, Strand, London, W.C.z.
Subscription Rates : 15/- per annum, 7/6 for six months, post free.

RADIO PRESS Ltd. Bush House, Strand, London,W.C.2
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volume as an L.F'. amplifier. How-
ever, these valves will no doubt prove
satisfactory for L.F. work if it is not
desired to deal with a heavy load.

The Radion Pyramid 5.5 volt .34
ampere power valve gave exedient
results when used for all three pur-
poses, and compared favourably with
other valves of the same type, giving
results somewhat above the average
as an H.F. amplifier.

Single -Coil Holders
SINGLE -COIL holders for panel and

baseboard mounting made by
Messrs. Norman Radio, Ltd., have
been tested at our laboratories. They
consist of an ebonite block with
standard pin and socket fittings, the
material between the plugs being cut
away in an ingenious manner. The
quality and appearance are good,
while the capacity between pin and
socket is very low.

A New Mullard Valve
VVE have received from Messrs. The

Mullard Wireless Service Co.,
Ltd., three P.M.3 general purpose
valves. These are similar to the P.M.4
type in appearance, having an " N "
filament, but take .1 ampere filament
current at 3 to 4 volts. On test they
were found to be satisfactorily uniform
and to function well for H.F., L.F.
and detector work, bearing out the
makers' claims as regards current con-
sumption and general suitability.

" Solenex " Coil
FROM Mr. F. G. Ketelbey we have

received a No. 50 " Solenex "
coil mounted on a hollow standard pin

" Solenex" radio coils are enclosed in
attractive transparent cases and have

standard plug-in mounts.

and socket plug. The coil itself is
contained in a transparent orange
celluloid case 31 in. in diameter. On
measurement its inductance was found
to be 210 microhenries, while its
H.F. resistance was satisfactorily low.
It proved to be light but robust, and
can be recommended.

" Tangent" Loud -Speaker
A" Tangent " Concert Model loud-

speaker has been sent for test
by Messrs. Gent & Co,., Ltd. Tho_

burn. is enamelled black
and so shaped that it curves back on
itself, the enclosed reproducing mech-
anism thus being situated directly be-
neath the flare. A milled knob allows
fine adjustments of the mechanism to
be made. On test the instrument gave
excellent reproduction, handing large
loads quite adequately.

Silvertown Ten -Way Switch
MESSRS. THE SILVERTOWN CO.

have sent for test one of their
back -of -panel ten -way switches de-
signed for placing inductances or con-
densers in series or parallel. Dead-end
effects are eliminated (in the case of
inductances) since the contacts not in
use are short-circuited. Solid con-
struction and positive positions char-
acterise the switch. A dial is pro-
vided.

" Wootophone" Variable Condenser

THE " Wootophone " variable con-
denser is made by Messrs. F. E.

Wootten, Ltd., and a .0005 model has
been tested at our laboratories. It is
of square -law, low loss type, with brass
vanes and pigtail connection to mov-
ing plates, and on test proved to
have satisfactory maximum and mini-
mum capacities. The losses were of
a very low order, and this component
can be recommended as efficient.

The Short Wire
Valve Panel

Stn,-Having read a report on the
" Short Wire ' Valve Panel, described
by A. S. Clark in the January, 1925,
issue of THE WIRELESS CONSTRUCTOR,
I think perhaps my report on the same
set may be of interest.

I use the set with basket coils tuned
by a .0003 variable condenser in
series. A Dutch valve is used with
4 volts on the filament and 30, on the
plate.

SIT at about 33 miles is almost
deafening, while 2L0, 6BM, 5WA,
2ZY, 5N0, 5SC, 2BD, 2BE, 5XX, 2LS,
5NG, 6LV, 6ST, CFR, RI, Petit
Parisien, Ecole Superieure, Brussels,
Hamburg, Munster, Munich, Breslau,
Stuttgart, Leipzig, Koenigsburg,
Frankfort o/M, two other German
stations (not identified), and about 20
amateurs from all over England have
also been heard.

My aerial is only about, 30 ft. high,
and I think this set gives excellent
results, and I wish THE WIRELESS CON-
STRUCTOR every success.

Yours faithfully,
E: BALDWIN.

Erdington, Birmingham.
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,r HE uses to which threaded brass
rod (or " studding," as it is
often called) may be put are

more numerous than many construc-
tors imagine..

This material is commonly supplied
in 2, 4 and 6 B.A. sizes, and is often
employed for tie rods to hold together
condenser plates, coil holder side
plates, etc., and as spindles for
variometers and rheostats.

Grub screws can be made from short
lengths of studding, a small slot being
cut in the top of each to take the
screwdriver for purposes of insertion

KSLOT

TAPPED HOLES PANEL

,STUD
GRUB SCREW

Three uses to which studding may be
put are shown in this diagram-on the
left, a grub screw made from this
material, and on the right a switch

stud and stop.

and removal. The slot can be cut
with the aid of a fine saw or file.
Similar lengths of the 2 B.A. size
make excellent contact studs, for
switches, being screwed into tapped
holes in the panel so that the plain
ends of the lengths of rod protrude
very slightly. These ends should pre-
ferably be rounded off slightly before
insertion.

Locking in Position
The studs can then be locked in

position by nuts on the under side of
the panel. Since they lie almost flush
with the panel surface they can be
placed any distance apart, and
" dead " studs become unnecessary.
Switch stops can be made from longer
lengths of the threaded rod used in
a similar manner, but projecting
above the panel surface. The accom-
panying diagram will make the
method of construction clear.

Have you made use of our

FREE
Blueprint Service

yet?
The Coupon will be
found on page 7o8.
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1 FOR MOUNTING
ON WOOD.

SHESEBONITE
,Lx 7

Orders under 1/. A, Two required
81121 lid, Postage. lop each hole.

NUMBER 0 1 2 3 4 5 8
Dole in Bush... 6BA, 4BA, 2BA, sae 3'6" 7516'

Price each : Id. 3d. Id. Hd. ed. 2d. 24.

DARE X RADIO CO.,
Standard Works, Forest Hill, London,S.E.2

PERFECT
INSULATION.

ELECTRAMX RADIOS
Offer enormous selection of every kind of
wireless apparatus for home constructors
and " listeners -in."
NEW ILLUSTRATED CATALOGUE

contains details of thousands of bargains.
Sent post free for 4d. stamps.

218, Upper Thames Street, London, E.C.4

REPAIRS
Headphones and Loud Speakers rewound to
any resistance and remagnetisedEQUAL TO NEW !
at small cost. Our 27 years' experience of
electrical instruments and wire winding is your IIII

INNI guarantee. A customer writes: "-thanks
to the excellent manner in which it was

111
reconditioned, the results achieved have been
VARLET cweondine."
Magnet PeOprie-

MO Coton:Cuil Dept., Oliver
PellWoolwich,

S.E.113. Control
Ltd.

LITTLE wistei_ass cAscioc-rs

M AP Co, 246 Gt ListerSt Bormin§ham.

RADIAX TOROIDAL COILS
Ultra low -loss, Selective'
Fieldless, does not pick
up interfering signals.
Consists of two Toroidal
Coils, an inner and
outer. Can be used
as primary and tuned
secondary for Aerial or
H.F. valve coupling,
also as Aerial or tuned
anode with reaction.

Double Coil Complete as shown
Complete with holder on base

12/6
13'9

Postage and packing 6d.
RADIAX44, Accessory House,

SUPERIOR CABINETS
FOR

SUPER SETS
WRITE FOR OUR ILLUSTRATED LIST 32C

Estobbsiied E.FARNELL &SONS
1838 BIRKENSMAMPIII.BRAOFORD

REPAIRS SETS PHONES
TRANSFORMERS

Officially approved by Radio Asscciation
ALL WORK GUARANTEED
LOWEST RATES -24 HOUR SERVICE

Cash all delf.ery if desired.
John W. Miller, 68, Farringdon St., E.C.4

Phone : CENTRAL in5o
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SUPERHETERODYNE OR
"STRAIGHT" H.F. ?

The difficulties of self -oscillation in multi -stage H.F. amplifiers
have now been overcome without efficiency being lost, and a a)
remarkable five -valve receiver has been evolved as a result.

Q9(3q9Q9Ci_923c9(29C99C9(&q9'29C9'29(&i29Q9C9434)(&(N.q)4&c3D

RECENT research into the prob-
lems involved in the design of
receivers employing a number

of stages of high -frequency amplifi-
cation has resulted in considerable de-
velopments. in receivers of this type.
While quite a number of enthusiasts
pin their faith to superheterodyne re-
ceivers, there pre many who would
much prefer to use ordinary high -fre-
quency amplification. An ordinary
" straight " high -frequency arrange-
ment of several stages, however, is
unsatisfactory owing to the difficulties
of self -oscillation and the inefficiency
of such a method of stabilisation as,
for example, the use of a potentio-
meter.

Parasitic Oscillations
Even the neutrodyne method, in its

simplest form, may prove troublesome,
owing to the occurrence of parasitic
oscillations in the circuits. These diffi-
culties have now been overcome to a
large extent, and a practical re-
ceiver, built on the lines indicated by
theoretical research work, has amply
demonstrated the capabilities of really
efficient multi -stage high -frequency
amplification.

Three H.F. Stages
During the B.B.C. " silent period 't

of a quarter of an hour recently, Press
representatives were invited to our
Research Laboratories at Elstree,
where independent measurements were
made of the wavelengths of some of
the Continental stations. Although
two superheterodyne receivers were
available, a five -valve set employing
three high -frequency stages, detector,
and one low -frequency amplifier was
used in preference. With this re-
ceiver all the B.B.C. main stations, a
number of Continentals and many of
the B.B.C. relays could be brought in
on the loud -speaker.

A Remarkable Receiver
Anyone may obtain full instructions

for building this receiver by obtaining
a copy of the April issue of Modern
Wireless, in which it is described under
the title of " A Remarkable Five -
Valve Receiver." The investigations
which led up to the final development
of the circuit are discussed, and com-
plete construe-Um:tat details are in-
cluded. The number of stations re -

A class at a Nottingham Council school enjoying a lesson on L.F. ampli-
fication. Wireless lessons now form a part of the science course.
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ceived, as recorded in the test report,
is in itself eloquent testimony to the
capabilities of a receiver which com-
bines selectivity and sensitivity suffi-
9ient to satisfy the most exacting ex-
perimenter with an ease of control

This five -valve set employs three H.F.
stages and is described in the April

" Modern Wireless."
which will appeal to less experienced
operators.

L.T. from D.C. Mains
Those who are dissatisfied with accu-

mulators  as a source of filament cur-
rent from their receivers, and who are
fortunate enough to have direct cur-
rent mains available, will find of
interest the article by Capt. H. J.
Round, M.C., A.M.I.E.E. In his
article,  " Working Valves from D.C.
Mains," Capt. Round gives details and
circuits for the experimenter to make
up his own equipment for the purpose.

Shielded Coils
Attacking the problem of multi-

stage high -frequency amplification and
allied subjects from a slightly different
angle from that exemplified in the re-
ceiver already mentioned, Mr. J. H.
Reyner, in the same issue of Modern -
Wireless, gives an account of some of
his recent experiments. These have
dealt with the use of shielded coils  as
an aid to the design of efficient
receivers.

There is little doubt that shielding
in the manner which Mr. -Reyner de-
scribes is capable of useful applications
as a solution for certain difficulties
which are experienced in receivers
tinder modern reception conditions.

Paxallel Feed Circuits
Those who are interested in the_test-

ing_of various circuits Will find in Mr.
G. P. Kendall's article on' " Experi-
ments with.Useftil Circuits " an addi-
tional stimulus to their enthusiasm.
The evolution of parallel -feed circuits
is dealt with by Mr. D. J. S. Hartt,
and a number of other articles of
interest combine to 'form an issue of
Modern Wireless Which may be read
with advantage by every wireless
enthusiast.

Screening in Practice
The application of Mr. J. H.

Reyner's investigations on the screen-

ing of coils to the design of a practi-
cal receiver is to be found in the issue
of Wireless Weekly for March 24.
This receiver employs three valves, and
is capable of giving excellent results
in long-distance reception. In the

same issue the short-wave enthusiast
will* find an interesting contribution
by Mr. L. H. Thomas (6QB), who
records- his observations on the appa-
rent screening effect on his transmit-
ting aerial of its immediate surround-
ings.

A Short -Wave Supersonic
Heterodyne

In the March 31 issue of Wireless
Weekly is described by Mr. C. P.
Allinson a short-wave superheterodyne
receiver fer wavelengths between 15
and 100 metres, which should especially
appeal to those who are interested in
obtaining loud -speaker signals from
short-wave telephony stations.

Capt. H. J. Round contributes to

THE WIRELESS CONSTRUCTOP

this issue an article on valves and
valve circuits, which, coming from one
who has such long and varied ex-
perience of the subject, will be found
of particular interest and assistance
in acquiring a clear knowledge of the
functioning of valve circuits. In his
article entitled " Neutrodyning Your
Note Magnifier " in the same issue of
Wireless Weekly, Mr. J. H. Reyner
offers an interesting solution to the
problein of oscillation at low frequen-
cies, which frequently causes puzzling
forms of distortion in the note -magni-
fying stages of a receiver.

New Crystal Circuits
The new " Crystachoke " circuits

now appearing in Wireless, the One
Word "Weekly, seem to have caught
the popular' fancy: One of the con-
tributory, reasons for their popularity
is that 'they enable a crystal receiver
to be suited to a particular aerial in
a way that has not hitherto been pos-
sible. A practical receiver allowing
the use of the first two published Crys-
tachoke circuits is described by Mr.
Harris in Wireless for March 27. (Vol.
III, No. 4), while additional circuits
are included in the succeeding issues.

" Cartoonigrafs " are proving better
than crosswords, and the entries for
these fortnightly competitions literally
number thousands for each set of
valuable prizes offered. The Car-
toonigraf competitions appear in
Wireless, and there is. no entrance fee.

In the March 27 issue of the same
journal Capt. L. L. Plugge describes
a visit to the Madrid Station, while
in the April 3 issue, under the title of
" In the Beginning," Capt. H. J.
Round discusses wireless waves and the
problem of fading.

The high -power panels of the transmitting apparatus employed in recent
trans -Atlantic talks by wireless telephone.
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2 VALVE AMPLIFIER, 35/
1 -Valve Amplifier, 20/, both perfect es new; Valves, 4/4
each; smart Headphones, 8/6 pair,. new 9 -Volt Accumu-
lator, celluloid case, 13/-; new 06 -Volt S.T. Battery, guar-
anteed, 7/- ; 2 -Valve All -Station Set, 14. Approvatwiiiingly
C. TAYLOR, 57, Studley Road, Stockwell, LONDON.

THE NEW MAGNADYNE.
An entirely new design incorporating a stage of
H.F. before the first detector. Price. ready
wired and Aerial tested, £45, plus Royalties £6 les
Full particulars on application. Demonstrations
arranged by appointment.
Send stamp for Latest Lists dealing with 15 Radio
Press Sets, and new Illustrated Catalogues.
Norg.-Where a complete set of components,
together with a drilled panel, is purchased,
Royalties at the rate of 12s. 6d. pee calve holder
are payable.

BURNE-JONES & CO., Ltd.,
Manufacturing Radio Engineers,

MAGNUM HOUSE,

296, Borough High Street, LONDON, S.E.I.
Telephone Hop 6257.
Telegrams : Burjomag, Sedist, London."
Cables Burjomag, London...

THE 1 -DIAL REFLEX.
As described in this Inoue by Mr. E. I. Marriot

1 Cabinet with baseboard as described ..
1 Ebonite Panel, 14 x 7 f, ready Drilled ..
1 Etesca Regenerative Aerial Tuner ..
1 J. B. Geared Condenser .0005 ..
2 M.H. Dual Rheostats .

2 Magnum Angle Brackets (small)
1 Magnum 5 Terminal Panel with Terminals..

a. d.

10
12
15
15
2
2

1 Magnum A & E Terminal Panel .. 1
1 Magnum Anti -Capacity Valve Holder 2
2 Lotus Buoyancy Valve Holders ..
1 Watmel Combined Condenser and Grid Leak 3
1 Lessen Choke .. 10
1 N.H. Condenser on base, .0001 2
1 M.H. Condenser on base, .0002
1 Telephone Jack

2
2

1 Ping 1
1 U.S. Super Transformer 3 to 1 18
1 Fixed Condenser, .0002 2
1 Magnum Aperiodic Transformer, No. 1 10

Glaeite 2
1 Magnum Aperiodic Transformer, No. 3 10
1 Set Radio Press Transfers 0

15

MAGNUM
ANGLE BRACKETS

As fitted to several Radio
Press Sets.

Price per pair, 3 -. Made in the following ranges
Smelt .5.1,4e,

Price per pair, 2-.1; Aperiodic .. 300-600 metres.

No. 3. .. 1,100-3,0071

PRICE 10/- EACH.

APERIODIC H.F.
TRANSFORMERS.

This transformer enables
a stage of High Frequency
Amplification to be em-
ployed without the at-
tendant complication of
additional controls. It is
connected in exactly the
same way as the tuned
type of H.F. Transformer,
but the variable tuning
condenser is omitted.
Perfectly stable amplifica-
tion is obtained in this
way and searching for
signals is greatly simplified.

FOR SUPER -HETERODYNE SETS these
Transformers are invaluable, a stage of H.F.
before the first detector giving greatly increased
range and selectivity.

FREE BLUEPRINT SERVICE

COUPON
Wireless Constructor. Vol. III. No. 7. May, 1926.

This coupon entitles the reader to one back -of -panel blueprint of any
set described In the above issue, and utast accompany each postal
application.

COUPON
QUESTIONS AND ANSWERS

This Coupon must be accompanied with a 2/6 P.O.
and Stamped Addressed Envelope.

"Wireless Constructor," 'MI
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Buy It To -day! 1/6
To possess the Radio Press Year Book is to have at your
elbow the facts and figures essential to your hobby.
The brief nuronary given here gives only a very
slight indication of the value of this book to you.

SPECIAL ARTICLES BY EXPERTS.
LISTENING TO AMERICA. By Capt. A. G. D. WEST, M.A.,
B.Sc., known to all as the B.B.C. engineer in charge if the
r000ption and relaying of American broadcaat.

SOME FACTS ABOUT VALVE FILAMENTS. By Capt.
H. L. CROATINE, M.Sc.

GETTING THE BEST FROM YOUR AERIAL. By Capt.
JACK nom, of the B.B.C.

Is your aerial as efficient as It can possibly bet This article
will give you numerous hints on its erection, insulation, and
other practical matters.

LOW -FREQUENCY MAGNIFICATION. By Capt. H. J.
M.O., M.LE.B.

The *Arne of Captain Round, of the Marconi Company,
is familiar M all, and articles emanating from his pen are at
ones authoritative and practical. This corablied technical
and practical knowledge is compressed into a brief talk on
this important phase of Radio Reception.

CONTROLLING OSCILLATION IN H.F. AMPLIFIERS.
By Major JAMBS RODIESON, D.Sc., Ph.D., F.Inet.F.

The causes and effects of oscillation in the H.F. stages
give experimenters 'such thought and worry. Careful study
of the facts set out here will help you to solve these problems.

WHAT 18 COIL RESISTANCE? By J. H. RIT/M1,, VAL
(Boos.), A.C.G.I., D.I.C., A.M.I.E.R.

Discussing the best size of wire to use for your Umtata oella,
this article gives much additional information hitherto very
difficult of access to the ordinary reader.

USEFUL DATA.
Valve Section.

Full particulars of all the leading types of valves are given
in this section. Their working characteristics are given in
detail, and the respective makers' curves are Included for the
first time between two movers.
Call Signs.

Wo have here collated the most up-to-date and compre-
hensive list of Amateur stations yet published, and a quantity
of useful miscellaneous information In the most practical
form for ready reference.
Wireless Calculations Made Easy.

This section places at the disposal of all the few calcula-
tions which may be considered essential to the proper enjoy-
ment of wireless as a hobby.
Workshop Section.

Soldering, wiring, drilling-in fact, every operation ha the
construction of a receiver is described la this section. In
addition, much useful data on drill sizes, wire tables, etc..
Is included.

Obtainable from all Newsagents, Booksellers and Bookstalls or direct
from Dept. W., Rails Press Ltd., Bash House, Strand, London. W.C.2.

RADIO PRESS LTD.
BUSH HOUSE, STRAND, LONDON, W.C.2.
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Components that have built uP the Presti e of RI

111111111111111111111111101111111111

The prstige of the name R.I. is second to none in the Wireless industry. Every component
manufactured under the name R.I. successfully upholds that prestige. You can rely on R.I.
components ; they embody the cumulative experience of 25 years, backed by the great reputation
which R.I. are determined to maintain.
Look at the R.I. DUOSTAT, a component which marks the highest standard in valve filament
current co trol. The special construction enables it to I be used for bright-or dull-emitter
valves. e contact is uniform and smooth in operation, eliminating all microphonic disturbances
during the justment of the filament current and giving certain assurance of valve safety.

PRICE 7/6
THE R.I. PE Di MINERAL DETECTOR is absolutely permanent and unaffected by vibra-
tion. No catwhisker is employed and a spring plunger maintains the correct pressure for loudest
reception. Searching for sensitive spots is unnecessary, since the contact surfaces of both crystals
are sensitive three ghout their area. Manufactured in two different forms. Standard pattern,
with supporting clips for mounting either above or below the panel, and one -hole fixing pattern
with detachable ebonite cover which protects the adjusting knob when in position.

The R.I. R.I'TROACTIVE
proved by eminent technic
a range of w welengths of
entire ran . It costs far
far more ificient and
The R.I. F. TUNED
fixing, cove ng a range
series of Co..  onents r
the coil is WO nd on
has been calculi ed to

f way
uired t

groov
eep t

PRICES : Standard Pattern, 6/. One -hole fixing type, 7/6
wound with a single layer of wire, a method which has been

ns as more efficient than multi -layer winding. This instil ment covers
om 175-4,000 metres and provides efficient aerial reaction over the
a than a set of plug-in coils to cover a similar range, sn4 is

operate. PRICE 39/6
VALVE COUPLING UNIT.-This special anode unit for one -hole

engths from 200-4,000 metres has been designed to complete the.
build either 2, 3, or 4 -valve sets. The unit has five tappings and

ebonite cylinder in such a way Or, t the impedance of each tapping
reactance value approximately uniform for all wave -lengths. n,

PRICE LW-.
the R.I. Blue and add Catalogue, free on application.

THE MARK OF BETTER RADIO

Adot. R.I. Ltd., 12, . New OxriteloSpee
Pnidished by RADIO PRESS, LTD., Bush House, Strand, London, W.C.2, o tpe eith, of evil pidSj.
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