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

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

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

THE PM.2-186

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

GET ONE FROM YOUR RADIO DEALER

Mullard
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A THREE-VALVE DUPLEX RECEIVER

C. B ALLINSON AMIRE.

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

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

said to me recently. ¢ The ‘other night

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

from 21.0.”

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

Principles Applied

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

tances L, L, and L,

heing known as * high-pass” or

‘“ low-pass '’ filters.

Filter System

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

The finished receiver presents a handsome appearance.

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

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

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

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

External Appearance of Receiver

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

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

'phones.
Three wvalves are
employed, two being

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

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

Optional Amplification

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

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

Panel Layout

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

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

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

high frequency currents but stops

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

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

Apparatus Necessary

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

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

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

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

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

Two Lotus two-coil holders

matt finish,
in. (Paragon

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

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

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

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

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

td.).

Tw)'o .0005 pF fixed condensers, and

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

Two variable grid leaks (Bretwood,
Ltd.).

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

g‘our large lacquered brass terminals
an

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

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

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

One fixed coil holder.

Quantity of Glazite and double flex
for connecting up.

One set Radio Press panel transfers.

filament resist-

Constructional Notes

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

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

|

@ +1

|

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

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

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

Use of Panel Transfers

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

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

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

transformer.

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

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

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

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

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

629
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Transformer Leads

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

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

Batiery Connections

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

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

4,,‘» i

7"

494"

REACTION

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

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

from the publishers.

Operation

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

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

Blueprint C 1039A may be obtained

under favourable conditions they ma

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

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

8000000000000 0000003000000

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

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

Two Stations at Once !

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

it will be found that the tuning on -

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

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

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

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

‘to be quite sharp.

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

~ceived at good loud-speaker strength

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

Tee WIRELESS CONSTRUCTOR

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

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

This receiver was tested at Elstree
with good results.

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

][N my last article I gave you a brief

account of how the music and

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

The Medium in Which the Waves
Travel

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

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

air as'modern machinery will take out; |

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

How Light Reaches Us

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

II.—MAKING A START.

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

In Every Direction

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

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

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

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

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

Have You Noticed This?

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

The Speed of Light

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

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

ample, some of them affect the photo- .

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

The Heat Rays

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

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

Light We Cannot See

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

Adding “Length” to Your Aerial

Longer aerials have a peried of

vibration lower than that of short .

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

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

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

A Motoring Analogy

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

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

. quency i3 often spoken of as 1,000

kilocycles.

How it Applies to Your Receiver

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

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

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

r a 20th of a mile and are deimg 20

miles per hour, then 20 ears. will pass

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

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

. is three minutes.

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

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

If you turn your tuning controls you -

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

Interfering Signals

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

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

PEHBIEEHBEBBBEIERER
% A YOUTHFUL 2
-4 CONSTRUCTOR -
BIVCHIVOVRPOLOLIVRVB

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

Yours faithfully,

Scarborough. Perer  MILNE.

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

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

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

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

. people I meet complain of interference

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

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

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

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

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

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

Wishing you every success.

Yours faithfully,
- G. Earwoop.

Southampton.

The three~valve loose-coupled neutro-

dyne receiver constructed by Mr.

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

‘columns regarding the Anglo-American

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

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

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

| sign was heard a number of times.

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

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

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

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

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

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

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

Yours faithfully,
T. A. SHEPHERD.

Cairo.

CARTOONIGRAFS!

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

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

VLL SWiTCH QU1 THE

. @QETS HOME ME'LL

LIGHT AND WHEN HUBBY
BE SURPRISED

S

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

—f%’[:/ -~

7 You MUST "\

MARRY ME \
DARL ING —

FOR  YOU ARE

“You SCOUNDREL !
F WHOEVER. You ARE

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

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

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

The Summer Months

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

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

A.CGlL, D.IC, AMLEE.

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

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

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

A Straightforward Arrangement

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

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

55 lurns 3005C 70 ms 36 05C

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

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

Stability with Simplicity

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

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

Effect of a Centre~-Tapped Coil

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

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

Ve

L

[l

= BRI |

i J

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

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

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

The H.F. Transformer

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

Using Plug-In Coils

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

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

Home Construction

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

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

L very satisfactory results is that shown

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

Reaction on the Last Valve

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

A Non-Radiating Arrangement

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

Since definite reaction is. provided

PHBIIBEBE

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

JBHIBBHTEE

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

if the valve V, is permitted to oscil-.

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

Sizes of Coils

The coil L, of this transformer may

be a 50 or 60 coil having a centre

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

50 Tyrns
Centre rapped
36 D.5.C

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

Fig. 4—Constructional details of

an H.F. transformer suitable for

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

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

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

A Third Circuit

A third type of ecircuit which may

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

FBBLBYHOD

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

transformer

0TBBEBHD

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

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

dall, the coil L, should preferably be

C, and connected -
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Coil Tappings

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

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

A Selective Circuit

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

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

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

- tapping would give hetter results.

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

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

This last type of circuit is one

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

Experiments Worth While

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

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

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

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

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

'Phone i Richmond 2285 (4 lines).

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

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

By JOHN W BARBER.

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

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

The Three Systems Compared

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

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

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

PEDBBFPBBIROVBFEVREBEBBEEIEIRBIFEEII DB EBTEEIHE

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

- of a high-frequency amplifier, detec-

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

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

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

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

The layout of a 2-stage
choke amplifier
described by Mr. Barber
in the September, 1925,
issue of this journal.
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ohms or more, and in the other
through a choke coil, which should
have a high inductance, in general
not less than 50 henries.

The H.T. Battery Problem

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

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

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

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

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

Noisy Resistances

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

Possibilities of Distortion

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

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

The

choke amplifier
after wiring up.

Unwanted H.F. Amplification

Either type of amplifier may give

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

Considerations Governing Your

Choice
Which method, then, are we going

TuE WIRELESS CONSTRUCTOR

to employ®? As regards volume, there

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

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

‘——0+4
9+ 3

L,

T

POTENTR

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

REACTION
WITH A CONDENSER

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

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

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

When Selectivity 1s Necessary

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

cases a selective receiver becomes a

necessity.

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

The Reinartz Arrangement Used

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

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

T THHI I

All battery connec-

_tions are made to a

termirnal strip

screwed to the edge
of the baseboard.

RS T

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

\

E

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

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

Condenser-Controlled Reaction

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

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

Some Notes on Components

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

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

What You Will Require

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

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

The large coil on the Ileft

is the choke. Note how

the wiring is arranged to

allow the reaction coil to
swing freely.

One .0005 ¢ Polar”’
variable

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

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

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

Two ‘ Decko” dial indicators,

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

THE WIRELESS CONSTRUCTOR

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

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

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

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

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

I

I//4"

3/4:,

! Ian

, 198
REACTION l

@

/74 PHONES
|

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

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

Ebonite strip for terminals, 4 in. hy -

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

Drilling the Panel

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

and earth terminals are on the left

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

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

Fitting the Panel

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

Terminal Strip

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

Wiring the Receiver

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

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

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

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

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

Testing Out

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

i@ +

AERIAL

'PHONES

EARTH

TOP LINE OF
BASEBOARD ~ X

OF PANEL

70 L]
rAPPING

o

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

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

Preliminary Adjustments

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

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

ment with only one knob will be -

appreciated.
Reaction Control

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

ial.

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

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

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

A handsome appear-
ance characterises
the finished receiver.

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

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

50-turn tapping being used. A small

reaction coil will in all probability still

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

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

Tests Carried Out

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

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

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

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

May, 1926

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

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

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

The Accumulator

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

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

Stopping a Leak

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

In Serious Cases

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

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

Corroded Terminals

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

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

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

Obtaining Satisfactory Service

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

Given due attention end

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

life.

is mno

accumulator

°0000800000000000000000000100000

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

“below which the eells should not. be dis-

charged.

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

. the battery.

“ Topping Up”

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

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

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 ensure low current consumption,
is built up layer upon layer until .it is practically as stout
as that used in any bright emitter. Yet so prolificis it in
electrons that at a temperature of barely 8oo°—1less 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 impormnce 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 utilis€s standard
Cossor construction. _Its arched filament - functions
within a hood-shaped Grid and Anede. Practically

every electron given off by its barely-glowing filament Typesand Prices:
i usefully employed S

‘3 amps. - - - 14/-
This greater efficiency—coupled with its triple-coated ‘3\\',z.p (With red cop)forrl{.x/-‘.
filament—is responsible-for a volume and purity of tone e T S T
which has yet to be equalled. It is small wonder, there- \:, 3 ps'-n,e L) S
fore, that wireless enthusiasts, disappointed with the Vaive, 18 Volts. Consumption
fragility and uncertainty of ordinary filaments, have SETR L N
turned eagerly to the Wuncell—the one Dull Emitter ) B
which admittedly defies old age. - 6-vol Acoumudator ~ -~ 6=

@ﬁ@' Valves

Issued by A. C. Cossor Lid., Highbury Grove, London, N.5
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to see that the acid lgvel 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 V' 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
serwous risk of sulphatmo‘ taking place,
which may irretrievably damave the
battery. C%ht cases of sulphatmg
may be cured by giving the battery

a long charge at about half nrormal

chalgmnr 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.

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

May, 1926

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 safe 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 hxgh-uen-
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 oft 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. aud
if any are found, they should bhe
shorted by makmg a permanent con-
nection between the tapping points
eoncerned. and thus a {urther period
of useful life for the battery obtained.
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If the Bowyer-Lowe Popular
Condenser does not give you
thoroughly good service for
twelve months after purchase,
J it will be exchanged free. Such
a guarantee could only be given with an instru-
ment whose efficiency is beyond guestion. Try-
this condenser in your sets. No better instru-
ment has ever been produced at the price.
Ball bearing control, compensated square law tun-
ing and low loss desxgn are the three characteristies
through which it gives yourich, pure, undistorted
signals and a surprisingly great wavelength range.
Ample supplies are ready. Order direct if your
dealer cannot deliver from stock.

Loudspeaker,

No. 10

can get from your
WirelessDealerto-day.
Buy a ‘“Red Seal”
and
spend the rest on your
Set. Essentially a two-
valve man’schoice,and
working perfectly on
weak signals, it stands
up cheerfully to the
terrific volume of six
valves without distor-
. tion. Fullyguaranteed.

Red Seal

Why spend £5-5-0 on a
Loudspeaker, when you can

have a “Red Seal” for 50/-?

The daysof high priced
CONDENSER Radio are over. Here g/EALjER? _
is the best bargain you Tje " e

Height

The Bowyer-Lowe

POPULAR CONDENSER

BALL BEARING-LOW LOSS ‘SQUARE LAW

Bowyer-Lowe C°LY! Letchworth

In veplying to advertisers, please mention THE WIRELESS CONSTRUCTOR.

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

There is a wonderful Bnby “Red

Seal,” No.7. price .. 30 =

Obtained at all good W;rdess Dmlcrs Ask

yours to let yow hear both, or write direct to

the sole Manufacturers :—

RED SEAL RADIO CO., 61, Borough Rd.
LONDON, S.E.1L.
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Appreciative letters from readers who have made “ Constructor” sets.

The A.A. Six in Brussels

Sir,—J really must tell you how
delighted I am with the results ob-
tained with the Anglo-American Six
here in Brussels. Mind you, there
have been times, oft repeated, when
I have felt like throwing the whole
thing dowastairs 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, Pm really
ashamed to say how long it took me to
find how to neutrodyne and tune pro-
perly® Anyway, I've got it now all
right.

SaorT 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 cut him out with my
wave-trap and never hear a whisper
from him, although he is only about a
mile away.

Parallel tuning again.

LoNng Waves.—Using a 120 Igranio
Coil and McMichael H.¥. 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
(long-wave) I find that I can obtain
adequate loud-speaker strength with-
out the first hweo H.F. valves, which I
simply turn off.  The tuning is then
very sharp and quite loud 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.

Varves Usep.—H.F. and Detector,
Cossor ‘Wuncells; Low Frequency,
D.F.A4 and a D.E5.

I have calibrated my receiver for all
the stations mentioned above, and
with just a little patience can
generally manage to pick out the dne
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 R. HAWKINS.

Brussels.

A Resistoflex User

Sir,—It may interest you to know of
the excellent results I am obtaining
from a ¢ Resistoflex”” Two-Valve

Receiver as described by John Scott-
F.Inst. P,

Taggart, AMIEE, in

Mr. Meeson’s two-valve ‘° Resistoflex ”
receiver.

Nos. 1 and 2 of Tue 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 stremgth:—Radio
Toulouse, Hamburg, Munster, Frank-
fort, Madrid, San Sebastian, and a
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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 Choke
Amplifier >’ as deseribed by John AV.
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 omn 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 resumlts, all who
have heard it having remarked on the
wonderful purity of reproduction.

Wishing you every success,

Yours faithfully,
E. Meesox.

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.—Ep.]

The All-Purpose Crystal Set

8ir,—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
Construcror, 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 2LO also.

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

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

Yours faithfully,
H. C. CHURCHYARD.

Harleston, Norfolk.
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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
aerial receiving
set installed in one
of the comparte
ments:
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LISTENING-IN AT

A MILE A MINUTE
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by Cop’”LIEPlugge, Bsc.rries, FrreS.

Tae WIRELESS CONSTRUCTOR

An account of our travelling correspondent’s experiences with a seven-valve “ super-het >’ on the railway systems of Europe.

TIME 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 cousiders 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  broadoasts which are
Deing atcelved on moving trains:

in fact, this method of reception
has been a working proposition
out there for some ‘time, and

may be sxid 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 broadecasting 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
wireless, figuratively speaking, are
individual comnections. 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

connections- in

had it not been that the 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 faney inchines, and this
without the necessity of consulting
anybody or anything but his own par-
ticular whim of the moment. And
here it geems 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.
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. over the

" on moving trains that ¥ recently com-

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 receiving 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 1s 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 tho 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
range indicated when an
aerial of such reduced dimensions pro-
vides the only means of picking up the
desired signals.

"My othei consideration was the in-
vestigcation of the various forms of
interference set up by trains when in
motion,_and their bearing on recep-
tiofi on the yariqus.wawvelengths and
under the varying conditions which I
was likely to encounter.

A Possible Development
T propose dealing at present with

-the reception - of broadecasting pro-

grammes only, although my investi-
gations were also concerned with two-
way communication on board trains,
which” would "énable passengers to ring

.- up. their, fiiends 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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@ N{ica 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.

@ Condensers are made in all 'standard capacities, and are
supplied with or without base and clips.

Demand of your dealer # components—
They’re British.
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MICA FIXED
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PRICES (in Cartons). UNMOUNTED.
(Two clips are supplied with each
condenser.,

0.0001 to 0.0009F. (030)
2/6 each.
0:001 to 0-0IpF. (031)
3/- each.
0015 to 0-02iLF. (@34)

4/~ each.
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Mica Fixed Condensers, other @
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supplied with two clips ... 2/6 each
# 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,
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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 Railways.
On the Continent the investigations
have covered the State Railways of
Ttaly, the Awustrian Railways, the
Dutch Hollandsche Spoor Maatscapy,
the Danish State Railways, the
German Reichsbahn, the State Rail-
wavs of Sweden, and the Swiss
Federal Railways, and in France the
Compagnie du Nord, Compagnie de
I'Est, the Chemin de Fer de I’Etat,
and the Compagnie P.L.M. Experi-
ments were also carried out on the
great trnnk 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 eircum-
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-
'nrx;ti_%\“‘ith the permit necessary for
possessing nnd-_using a wireless re-
ceiving station. I Wwas-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 omne I
have Dleen carrying might be de-

scribed by some as being rather cum-
bersome. The set is a seven-valve
supersonic heterodyne, which works on
8 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 turus.
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 cou{d be resorted

B

o

© With head-phones .it

to without disturbing other passengers.
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 mno 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

5
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A sleeping compart- ‘,
ment on the Swedish ;
Railways, over which
the writer travelled

8
S
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the passenger has considerable time
at his disposal, and when such trave]
will take him far from those countries
in which his interest will uncone<
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 betweer

it was not

more often I found that
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-
veuience, 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
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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 hrmself 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 Ttaly, I
shonld mention that I found the
Ttalian trains to be the most suitable
for receptions Several of the coaches
on the Italian State Railways are not

. equipped at present with electricity,

but are lit’ by gas.
asset, as interference s

This is a great
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
rovided in Italy are usually rather
ong 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 leavin
a station, reception was perfect, amgl
I could use the directional ‘properties
of the frame in order to secure the
best reception possible of Daventry or
Paris on long waves and other sta-
tions, such as Newcastle and Aber-

+ deen, on short waves.

A Dynamo Defeated !

As soon 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 preceeding 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 rcception ‘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 Stoclzhol.m: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 were 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 Stockholmr

exceptionally clear reception was also
obtained and connection maintained
duripg the whole journey, bhoth on
short and long waves. On another
Swedish line, however, between Vel-
bagk 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-
tant 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, mo 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 aetivity within
a reduced sphere, a great number of
compartinents 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
seconds, 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
mteresting.

A Wireless “ Shadow

This vanishing 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 heen a source of
curiosity and often admiration to a
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Are used in many famous sets
¢.g. STANDARD © BURNDEPT
B:-T-H ¢ POLAR ¢ ETC :
See that they are in your set

W
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RECISTERED \]H ') TRADE MARK
DCONDENSER Co(1925) I.TDR
AGVERT> QF THE DUBILIER CONDENSER CO. (1925) LTD., DUCON WORKS,
VICTORTA RO HORTH ACTON, W.3 TELEPHONE ; CHISWICK 2241--2-3.
Type 600 —=

A Mica Condenser for The Duwatcon
all purposes. A Special Variable Con-
0°0001-0"0009 mfd., 2/6 denser giving a very wide
0:001 -0:006 mfd., 3/« tuning range with only
(With or without grid- oite coil.
leak clips.) 007 mfd -~ - 30/

B.B.S.i8s
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Brandes

',.’VN

.

243/663B.

MATCHED TONE
HEADPHONES

F 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.

Table-Falkey Brandola

30/- 90/-

Audio Tmnsfomzer

Brandes Limited, 296, Regent Stzef, W.1.

From any good Dealer

NTIL now you have had to
put up witherratic graphite
resistance ot else you have
paid high prices for the wire-
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“‘ ANODE RESISTANCES
AND GRID LEAKS

RO e
\

Mt 1eq0q,.,

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

and even gnd leaks at surpris-

l hERE is the COlL-HOLDER '
you have waited for.

. Back of panel one hole fixing.

' Geared 4 ). Geared pointer

5 shows exact cml movement.

ingly low prices.

ANODE RESISTANCE, 20,000 to
500,000 ohms mounted on Ebonite bases
with plated terminals. No. 277. 4/9

LEAK 1 10 10 megohms with
chps No. 2 1/9.

Every ome tested and guaranteed.

m

Specialities obtainable from all dealers,
Manufactured by ERIC J. LEVER,
33, Clerenwell Green, LONDON, E C 1.
‘Phone ; Clerkenwell 3J14/3015.

JEAVICE AQVEATIIING

Valve sockets and
springs are locked
together by a
mechanical pro-
cess, making a
definite and per-
manem‘. connecs,

tion. ﬁ'(
mov‘fﬂn mckel
sfver springs and

phosphor bronze
valve sockets,
nickel plated.

23!

i (43
1 \V\ 26 ‘
3

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 injurjous to the
delicate valve filaments.

The unique and original springs of the
Lotus Valve Holder absorh.an¥ shock
and eliminate all misrophonic noises.
Pratect VGUR valves by fitting the
Lotas 'Holder

J (0 NN

auOYANCY

AN I1micROPHONS
From all reliable Radio Dealers.

GARNETT,WHITELEY & Co.,Ltd.

Broadgreen Road, Liverpocl.
Makers of the famous LOTUS Coil Holder,

I L
VALVE HOLPER
e

In rveplying to adverlisers, please mention THE 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
compartmgnt I occupied, many visi-
tors who asked permission to “listen,
and among them were several who had
never listened to wireless before.
Their fages were amusing to watch
during their first experience. To me
it seemed that they had chosen rather
-extraordinary  circumstances
which to listen-in for .the first time
in their lives.

Effect of Wavelength

Whether it is desirable to gobtain
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

under; .

§:

influenced to any appreciable extent
by the question of whether reception
took place in daylight or at night.
This, however, T 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 pf Christmas and the New
Year. At that time the British
Broadcasting Co. was sending out
some rather’ late programmes
London, which in the case of Christ-
mas Eve was prolonged till two o’clack
in the morning. This meant three
o’clock in the morning in Denmark, a
country which uses Central Emope'm
time.

A Christmas Experience - .
I was travelling between Esbjerg and

Copenhagen, during the night in'ques:*-

tion, in a sleeping compartment of the
Compagnie Internationale deg Wagons-

Two of the railway staff at King’s Cross: enjoymg 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 'Est and on 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 elegtrical 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.

Darkress and Daylight

It is worthy of note, too, that long-
wave transmissions did not scem 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, uudressed, 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 numerons 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, Neawcastle, 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
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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
electrieal installation.

Future Possibilities

Anyone, then, wishing to travel as I
did, with a properly designed and.
balanced supersonic heterodyne re-
ceiver plus a frame aerial, can receive
the programmes from home and the
various European statious without any |
difficulty during the whole length of
the journey, and 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 futuve
traveller,

Another “ Midget ™
Enthusiast

$0060669000000005000000680080060000 000000000000 00

vecscnssessrvee
esccassseseens

Sir,—It 51\’68 me the greatest plea-
sure to a to the testimony you
receive as to the excellence -of the
‘ Midget ”’ Single-Valve receiver, by
A 8. Clark, which was desoubed in
the May issue of THE WIRELESs CoN-

STRUCTOR.

It is really a wondelful ‘¢ 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 sec that 1 am
only a novice, ‘but through the help of
bv Mr. A. S. Clark,
printed so clearly in Tae 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 Taeg WIRELEs8 CONSTRUCTOR
every sucpess.

Yours faithfully,
D. Lesuie Epwagps,

Bettws-y-Coed.

The paper -that caters for all.

WIRELESS
WEEKLY |

Every 3d " Wednesday.

QY
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UMMER is at hand, and we are all
thinking of living the outdoor
life. TLots 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 switc%m 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 orgaa.

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.

- 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
gone my best by choosing the dampest

But other people-

Our 57
Irre sp%s‘i ble
Contribulor .

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

9000000000000000000000000000000000000000080800000

dog days, it foams so badly at the
mouth that I am afraid of hygrophobia
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

$80008000000000000000000080000000000000000000000

o i .l am afraid of
hydrophobia . . .
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the charging station, I can claim to
possess a fine muscular development.
But when it came to 200 volts, NO!

A Consultation,
Finding myself seriously worried
658

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 1n 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,
log.”

When 1s 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, T 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 soniehow, 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 coi] 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. i
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ONE MlLLlON VOLT ARC

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

Tue NEARLY PERFECT TRANSFORMER

25]-
NO BETTER TRANSFORMER IS
AVAILABLE AT ANY PRICE
MADE AT

HOLLINWOOD _
LANCASHIRE
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BOTH EXPERTS AND
BEGINNERS

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

THEYare our latest booklet HOW many coil manufac-
and {older, and contain turers publish the H.F.

most full and interesting in-
formation about the coils and
other components which have
come to be locked on as
standards of efhziency.

Resistance and Self Capacity
of their coils? You'll find
Gambrell’s figures in the above
leaflots, as well as complete
tables and other data.

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

| L.g. Transformers :
Nearest tage | .. .. 25/6
O | Szin | Stagell.. .. 25/6
a IR o | Neutrovernia Con-
| densers .. .. bf6
, Transadapta .. 6/6
¥ i 2 Type C Wavemeter,
B | 33 " 50/500 metres £4 7 6
B | 58 50
c | sm 75
El 2’3 :(5}8 Please write at oncz fo
E 7,9 200
y . :| 2 | % | GAMBRELLBROS.
As sweet and musical . . B
. 9 Y] ] 176 1500 , Victoria Dtreet,
as bright Apollo’s lute ; LONDON, S.W.1
Shakespeare
The above quotation expresses D
the virtues of the Claritone Loud ©_TWO TYPES:
Speakers and Headphones better g il
than any words we could suggest ,}m—e‘jggy o 1;’/;;

ourselves.  Claritones give a rich | For inside 1:95.:.%
volume combined with clarity and . S
purity of tone. Any Wireless Dealer }m::gy = 3 gllt-;
will be glad to demonstrate them ' N i

to you.

CLARITONE LOUD SPEAKERS

Senior Model, 2,060 ohms. W.290,
120-0hms. W.291. £5 0 0

Junior Model, 2,000 chms. W.295.
' 120 ohms. W.296. £2 15 0

The Moving Block
Cannot fall back

Do away with that irritating, time wasting
fading away of volume caused by the falhng
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

CLARITONE HEADPHONES
w216, - ~ 20/~

times, and stays where it’s put—exactly!
Fit in any position, with any weight of coil—
you'll be satisfied with the results.

Sold by all Reputable Dealers. Beltglite | ol ‘D' Q
for the side plates,

Sole Distributors :
coil blocks and

ASHLEY WIRELESS knobs ; heavy Nickel

] VERNIER
y Plati b th
TELEPHONE CO.,LTD. i e " COIL HOLDERS
° X 1 From all reliable Radio ealers
17 Finch ]-D(Hal@@v Faﬂkﬂ@m@ Str@@t” Garnett, Whiteley 32 Co., Ltd,, Lot{ls Glo’rks,
London Road, = - LHV@FI@@»@H e R e acl ofellils %a?dig;l:l.s? ozdt'lol‘;.‘;fvrg;dvuvs HOLDER

660 In replying to advertisers, please mention THE WIRELESs CONSTRUCTOR.
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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 appoaled to me immensely.
It is always so splendid to come across
any scheme for making oiher people do
all the work. Naturally T begged Mr.
Gumplethorpe to tell me all about it
dand give me an immediate demonstra-
tion. Like the rest of wus, Mr.
Gumplethorpe loves to have a real
chance of talking. In the ordinary
way he does no{ get one very offen,
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 4two hundred words. For
days on end Mr. Gumplethorpe uses
far less than this, the only wemarks
that escape from his lips being, ¢ Yes,
my dear,” and “ No, my dear,” and
“ Really.” It is not surprising, then,
that when I gave him an opportunity
of describing his new apparatus
detail he fairly let himself go.

Up too Early

I think that it is highly probable
that he gave every word in the dic-

tionary an outing, but I cannet be sure
of this, since, having been called that
morning two hours hefore 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
% spell whilst Mr. Gumplethorpe was
taking the floor. However, when he

20/ 0000000000000000000000000000000nn0enstcsss0s

she usually gets
her way . . .
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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 .inan.

The Demonstration

“ And now,” 1 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. ‘‘ T 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
digplay, and then with one accord they
threw up the sponge.

Merely the Wrong Way Round

In the course of an explanation
whiech 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 roumd. ¢ It is plaia,’’ I
said, ‘ that what you want is a fool-
proof plug.” Mr. Guuplethorpe, who
was quite rattled by the little contre-
temps that had occurred, rounded om
me and asked if I was implying that
he was a fool. [ 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 | i~~~ YOURS FOR 20/--

An enlarged view
of the Rotor that
ensures fiue movo-
ment aheays.

From an experi-
menter of 14
vears’ standing:
*“1 find that the
special knob and didl
supplied by you.
make geared dials
and verniers unmec-
essary, tn my opinion,
and | have been ex-
perimenting  since
1912,
Complete with
large 2 in. Knob
Dial as illustrated.

ty Paice
001 Mfd. .28/~
17

0005,

From your dealer or sent post free
kers.

SYDNEY S. BIRD

“CYLDON WORKS,"
SARNESFIELD ROAD,
ENFIELD TOWN, Middiesex

Tolephone: Enfield 672,

The first time you use a “*Cyldon”’
you’ll tune in the most truant
station with amazing ease.
before will you have experienced
such smooth, silky action.
the months to come will confirm 1
the wisdom of your choice—a
‘¢ Cyldon '’ will always give per-
fect service—will never lose its
pristine smoothness
The secret lies in the accurately r
grounded Roter, backed by long
experience and perfect workman-
ship in every detail of construction.

LDON

{Pronounced SIL-BON)
Straight Line Wavelength Candenser.

Never

And b

of action,

Send fo-dayaend enjoy broadcasting NOW.

‘BRITISH ENGINEERING PRODUCTS CO.
| (Battery Dept.), Abbey House, Victoria Street, London, S.W.1 ¢

S o 2

The ‘“Tonyphone’ G.II. tsa two
valve receiver of remarkable se-
lectivity, having a range of weil
over 1,000 miles. Receives all
B.B.C.andmostContinentalSta-
tions. Will be sent on approval
complete with all Accessories on |
receipt of 20/- You paya further
£1 each month or 5/- each week,
afterwards until completed.
The f Tonyphems’® Q.11

-

In handsome Mahogany Cabi-
net Completz with Accumulator,
H.T. Baitery, derial, 1 pair of
4,000 ohms Headphones and 2
Valves—z High Frequencvy aud
X Detectar. AU Royalties pasd,

Miustrated Price List 1res on application.

B ah e e o o

S.A.

MAXEL ELECTRICAL CR._ %0 Flmpiats Sime, Great |

The New MAXEL
Accumulator

Specially designed for Wireless
GUARANTEED TWELVE MONTRBS
1f yeulive too far away to call and see the
Battery Mail your Order to us for the size
you want. We will willingly return your
money if you are disappointed.

Now fitted with NON - CORROBIVE ||

Wander Plug Terminal,

AMPERE HOURS.
40 60 4 80 110
2VOLT..| 776 | 0/6 [11/0| Ty
4vorr..[ 5= (79, |22 | .u/6]
6VOLT. .} 2,6 ] 27/9133/0] 39/~
Packing 1/- extra per battery.

n Q 60 volt.
H.T. Batteries ;0 o

Telephone : MUSEUM 7208

In replying to advertisers, please mention THE WIRELESS CONSTRUCTOR.
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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

J0000000000000000000010000000000000000000000000s
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« . . 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, ‘““O 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
bvorrow a high-tension battery from
me.

The Detector and
Amplifier in One

000000000010000000000000000000%000000000000000

Sir,—Having made the ¢ Betector
and Amplifier in One,”’ as described
by Mr. A. 8. Clark in the November,
1925, issue of THrE WireLess Con-
sTRUCTOR, I am pleased to say I am
getting very gaod results. Daventry,
London, Nettingham, 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
beard 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,
0. N. Pearson.

Swayfield, Grantham.

May, 1926

The Low-Loss .
C rystal Set
Sir,—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-Paris and Petit
Parisien.  Chelmsford has+ been the
‘“ lJocal station,” and there is wvery
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. Steapn.
Lancing, near Worthing,

—
Compensating a poor aerial

Given an efficient circauit—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 mid. to_be "02 ohms at
a million eycles. This is one little
fact which designates J.B. Varlable
Condensers to be without peer,

OBTAIN FROM
YOUR DEALER!

Y/ GEFRARD 7414,

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. uron reliable com-
ponents of efficient design as upon
its arrangement belng suitably
sensitive and controllable.

V/

/)

JACKSON

/ 8. POLAND ST-OXFORD S ‘~l

\_/ LONDON = W.1.

Farst Floor)

Cash with Order.

CAXTON 4-VALVE CABINET

TR Made for Sets * All Concert Receiver,”
Qo0 T o “Fieldless Coil Three Valve Set.”
§§§§ | 5;’0 “Any Valve Low Frequency Amplifier.”
o @ i 3 Special Cabinets made to customer’s measurements.
Vernler . .. 4/8 Prices Quoted.

STANDARD.
001 . 88
00075 .., 8/~
0005 . -
0003 . b9
00023 g;ﬂ
0002 -
0001 ... ilf
Vernier ..
J. B, 5QUARE LAW

WITH VERNIER.
001 L . 14/e
0005 3 12;0
.0603 . .. 11/8
00026 ... ... 118
Post, One, 6d.; Two,

9d.; Three, 1/-.

Real Mahogany

Telephiane-

Dark or Jacobean Oak ...

Fumed Oak £1 5 0
£110 0
£114 0

Detachable 7*” deep Base Board to mount 16” by 8’/ panel to <lide 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.
of standard Wireless Cabinets in various

Packed and delivered free in U.K.

CAXTON WOOD TURNERY CO.,Market Harborough

662 In replying to advertisers, please mention Tue WIRELESS CONSTRUCTOR..

SENT FREE.—Catalogue
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A page of information of interest to all constructors.

By H. ]. BARTON-CHAPPLE, Wh.Sch., B.Sc. (Hons.), A.C.GI, D.IC.,, AMIEE.

ITH many types of leud-
speakers it is found that a con-
denser shunted 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
f&l)md to be in the neighbourhood of
.002.

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

® ® ©

I WONDER how many readers of this ‘

journal have made use of the very
wsimple and inexpensive method of
tuning 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-
renis in the cail itself.

These minute eddy currents are
actually in the oppesite sense to these
in the coil, and consequently an .effect
is produceds which is equivalent to -a
reduction in the setf-inductance of the
whole system, owing te the mutual
induction between the currents in ithe
spade and the coil.  Various types of
tuning can, be  devised, including
straight-line tuning, by designing the
metal plate in various shapes in much
the same way as we design the plates
of variable condensers to produce cer-
tain presarranged conditions.

® ® P

IT is surprising how many users of

.crystal sets.gpail the surface of the
crystal when searching for sensitive
spots by scratching acress the crystal
face with the catswhisker. This
practice vreally defeats +the main

object in view, and all adjustments |

should be made lightly to ensure the
most satisfactory zesults,
® D D

WHTLE on the subject of crystals,
it is as well fo remember that
a crystal can be 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.

® ©® ©

MALL springs, made fram phosphor
bronze wire and wound ih an
ordinary solenoidal shape on a cylin-
drical former about } in. to § in. in
diameter, make handy connectors -for
the construotor when making tem-
porary connections or earrying out ex-
perimental ‘ hook-ups.” e two
ends of wires which must be joined
need not be twisted together, but can
be pressed between the tuims of the

oLT+

. -8 LT-

Fig. 1.—Quality 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 er mere pairs
have to be joined in series or parallel.

P 9 B
ANY .constructors of 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.
® ® D

WHEN purchasing variable con-
densers for aecurate -calibration
work, sunch as for incorporation in
wavemeters, be sure that the com-

ponerrt in question adequately fulfils
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its purpose. Careful attention should
be paid to the mode of constructien,
noting whether the spindles have any
play in the bearings and if backlash
15 present in the particular type of
dial and gearing chosen. The latter
defect would prevent constancy in the
c¢hart ealibration.

Again, the plates should preferably
be made of a metal which does not
oxidise readily, with a minimum of
insulating material in the end plates,
or if these -are made “of matal the
insulating hushes should be 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 4o avoid any calibra-
tion defects due to dust particles
getting between the fixed and moving
plates.

The “* pigtail ¥’ or spring connection
between the aoving plates and the
appropriate terminal wmust not be un-
duly long, and also it ds hetser for
it to he insulated. thronghout .its
length. All .these points_.are ivorthy
of the attention of the discrintinntings

constructer and, . experimemter df
accuracy is -the idenl .aimed at.
P O D

THE approach of the finer davs in-
evitably heralds that much belied
operation — spring cleaning.  This,
however, should serve to jog the
memory of the keen wireless:enthusiast
that attention must be turned to the
aerial system, During the winter
meonths the insulators will have col-
lected a considerable amount of dirt
and grime, and it will well xepay any
expenditure of tmme 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 corrade
it is better to rep[face it, while the
lead-in wire should also be everhauled.
The earth lead must net be forgotten,
togaether with the actual connections
botween this wire, or wires, and the
particular type of earth in use. Due
attention to these details will produce
a sense .of sabisfaction that as far as
this part of the receiving station is
concerned doubts as to umreliability
need not exist.
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Employing only two wglves, this simply-controlled reflex set gives both good range and excellent volume.

ANY 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 he 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

LS : R ‘ .

3
Coo0z C3 o & Megohms ) |

—+2

T,

|—_‘ M f HT.
o (= = v, =
Cs
L, C, o005 s, -""ﬁ'i . } ?‘ ‘
R, {
=+ +
C 0002 LT
| LN @ ol
T, GB
c—F——3
A 111X

Fig. 1.—The receiver utilises only one variable condenser, since an
¢ aperiodic’’ H.F. transformer is used.
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desired to use only two valves (this
beng a ver{ 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 been 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 rmange  ineluding
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 o greater or a lesser extent
in order, that more desirable features
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A grid-bias battery can be accommodated at qne end of the baseboard.

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

HF. 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 aperiodic transformer L,L,) and so
back to the filament of V.

Rectification and L.F. Amplification

The resuttant 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 an 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 functioa as an L.F. amplifier,
the amplified L.F. impulses passing
through and actuating the telepbounes
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 condeuser €. is connected
across T, and the grid bias battery.

Also a fixed condenser of 0001
capacity is shown counected between
L, and L,. Thi. latter is optional,
but iu mest cases it is found to he an
improvement and is therefore redom-
mended.

Components
In order to construct a replica of
the receiver, as shown in the phote-
graphs, vou will require the following
items. Good quality components, other
than those specified, may, of course,

4

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 jof L.F. transformer, fer in-
stance, may have a dcécided effect on
the results obtained.

Panel, 14 in. x 7in: x } in, (Peto-
Scott Co., Ltd.)

Cabinet to take paunel, with base-
board 9 in. deep. (Peto-SBcott Co.,

Ltd.)

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

One .0005 low-loss slow-motion
square law variable condenser. (Jaek-
son Bros.)

One H.F. choke. (Lissen, Ltd.)
Two. aperiodic H.F. transformers

Tue WireLESs CONSTRUCTOR

(Nos. 1 amnd 3).
Co., Ltd.)

Pair small angle brackets.
Jones and Co., Ltd.)

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

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

One fixed ,0002 condenser with base
mount. (L. McMichael, Ltd.)

One fixed 0001 condenser with baso
mount. (L. McMichuel, Ltd.)

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

Oune *‘ Super ”’ 83—1 ratio L.F. trans-
former. (U.S. Radio Co., Ltd.)

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

Two Lotus * Buoyancy ”’ valve
holders. ¢Garnett, Whiteley and Co.,
Ltd.) :

One .0002 grid condenser and 2
wmeg. leak. (Watmel Wireless (o,
Ltd.)

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

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

Construction

Having procured all the necessary
components indicated above, proceed
with the actual construction in the
following manner:—

If you have procured 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 (TFig. 2), in which all the neces-
sary dimensions are given.

A Good Fit

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

(Burne-Jones and

(Burne-

The absence of the usual swinging reaction coil greatly simplifies the
baseboard layout.

665
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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-hoard whilst the
latter is in the cabinet,

Now secure on to the panel the
various components which 1t 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.

Winng Up

Regarding the actual connecting up

little need be caid. 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.
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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
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 Iig. 8, inmsert a valve
into the socket for V, and counnect 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-

\

AR

15"

4//2 "

TELEPHONE JACK

"
Y/ 3//5 4
4 P
x

4"

l Fig. 2.—The panel may be drilled in accordance with this drawéing. Blueprint C 1040A.
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Equipment
Manufacturers by

Appointment * to
B .M, THE EING,

®

CCUMULATOR 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
reccp:ion. OVER 10,000 SATISFIED
USERS. Moreovér, it is exciusively
used by those who know, namely :—

Mr. W. K. Alford, radio 2 DX

Mr.V.E.M.Oliver, BA,AM.I.EE,,
radio 6 BV ;

Mr. J. A. Partridge, radio 2KF ;
Mr. E. J. Simmonds, M.I.RE.,
F.R.S.A,, radio 20D ;

and others who find them essential
when setting up wonderful records in
reception throughout the world.

For your L.T. supply, “Acton”
Accumulators in celluloid or glass.
MAAMAMMAAMAMASAANANAAAAAA

Write for a copy of our complete Radio
Catalogue.,

! QAMandewell KOs

WARPLE WAY.ACTON.LONDONW.3

H.T. ACCUMULATORS

Supplied at 1/= per volt.

H.T.3.60 volts .. 60/-
H.T.4.30 volts .. 30/

ALL CA.V. HT. ACCUMU-
LATORS are supplied fully
charged (first charge Vfree).

In replying to advertisers, please mention THE WIRELESS CONSTRUCTOR.

THE WIRELESS CONSTRUCTOR

wiltt w tast
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radio set
can be
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LONDON’S LARGEST RADIO STORES
KaeRi

Including knob and
dial, as.skectch, with
vernier.

.0003 7/11 .0005 8/6
Including knob and
dial, no vernicr.

LOW LOSS 0003 5/11 .0005 66
Post 6d. per set.

UNSOLICITED TESTIMONIAL.

10/2/26, 78, Copenhagen Road,
Measra. Raymond. Gillinghom, Kent.

Whilst in town a short time ago I purchased 3 of
your Low Loss Straight Line, etc., condensers, viv.:
00038, .0005 and .0003 with vernier. 1 did not have an
opportunity for testing these until Wednesday evening
Iuat, when 1 banked up a straight ane-valiver incorpo-
rating the .0005 without vernier. The results were
absolutely astonishing, because I got a station with
almost every degree of the dial. I got as far as Stock-
holm. The other stations were London (of course),

Berlin, Bournemouth, Breslau, Brusseis, Hamburg,
Sun Sehastian, Parls, Hilversum and Daventry. 1
almoat forgot to Include Dublin. This station is rarely
heard in thie district, but it came in well on two pairs
of phones. I have never used a better condenser and
1 felt that you would like to know. The hook-up was
on o 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.

CONDENSERS
WONDERFUL
LOW LOSS STRAIGHT LINE FREQUENCY

Supreme SELECTIVITY

Each station has a CLEAR
TUNING SPACE

CROWDING entirely ELIMINATED

SIMPLIFIED tuning

DISTINOT snod DEFINITE Radio
reception

PRECISION workmanship

HEAVY BRASS VANES, BRITISH
MAKE

Pigtail connection to rotor gives
silent working

Special Spring top Bush gives &
firm but easy movement

sl

RECOGNISED WEST END DIS-
TRIBUTOR OF THE MANU-
PACTURES OF EDISON BELL
JACKSON'S  (J. B) POLAE,
IGRANIO, PEERLESS. EUREKA,
MAGNUM, BURNDEPT, LOTUS,
DUBILIER, MARCONI, DOR-
WO0OD, STERLING, SUCOESS,
B.T.H., MoMICHAEL, LISSEN,
WOODHALL, UTILITY, R..,
BOWYER - LOWE, AMPLION,
FORMO, BRUNET, ORMOND,
NEWEY, (P. & M), AND
EVERYTHING THAT IS WORTE
STOCKING.

OALLERS! THOUSANDS OF BARGAINS FOR YOU

K. RAYMOND i s

TWO EHOP8—so0 you will ALWAYS find ONE OPEN

97 3 281 LISLE STREET e'ccsTER souare,

Opposite DALY'S8 GALLERY DOOR (Back of Dals’s Theatre).

L e

R R R T TSR

— ARTCRAET—
CABINETS

for

RADIO
RECEIVERS

RTCRAFT CABINETS
Aare made in Oak
or Mahogany, and are
Sizes of “Arteraft Popular | Of very attractive and .

Lo 1 il pleasing design. Base-

Insist on

BT H.the
Best of All

v ' Pricein) Priccin
The British Thomson-Houston Ca Ltd Panel flze Depthy Ogin]“:"_g(ﬂ;; boards included free.
Crown House. A/dvgych 9 X 6x6| 6/0|10/0
London, WC. 2. 10 x 8 XxX6| 80}120 Radion Panels fitted to all
13 x 6x61]100 | 14,0 Gabiniats st
12 X 10 % 8 12/0 | 16/0 abinets a
SN E i {g;g 1d. per sq. inch Black.
16 X 10 x 8| 16/0 | 21/0 13d. per sq. inch Mahoganite.
18 x 12 9| 21/0 | 29/0

y Cabinets can be supplied for all sets
Hirgsd Top 1,6 extra. described in Radio Press publica-

R O7 A, 3 O-35A. BA 0:25A. ~¢ T W] ST ti“msi Quotations sent by return
4~ 8/- I’BVW 6v22/6 carriage and insurance e afgoagt,
any station in England Write for Iliustrated
5 0-06A @ 012 A. 7 006 A. la_ndry\ﬁ:::r;‘m}:rjmpt de- B‘;othurfetof g:::)ndard
ive . “Agrteraft inets,
20v16/6 26v22/6 6v.24/6 |
Aricraft Cabinets are obtain- The ARTCRAFT Company

able from most dealers or 156, CHERRY ORCHARD ROAD,

direct from sole manufacturers. CROYDON.
Phone,; Croydon 1981,
| "F 42
STV RO ARRLE LA S LR CEERD VLD SRR R R TR T T i)

668 Iu replying to advertisers, please mention THE WiRELESs CONSTRUCTOR..
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lator leads to the HT.— and H.T. }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.4+2. If
the valve does not light up, it may be
assumed that all ig in order.

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

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

-

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 ta the
last stud, and tune in on the conden-
ser in the usual manner, with the re-
action knob at its minimum pesition.
Both 6XX and the local station should
be very loud indeed in telephones.

It is assumed that the condenser
across L, and L, 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 CONSTRUCTO)

Loud-speaking Reception
-When it is desired to replace the
’phones by a loud-speaker, the H.T.
applied to H.T. 4+ 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 O, 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 C, at about 70 deg.

In the same manner, any station will

might be tapped across,
say, 13 volts (i.c., one
cell), while the reaction
control knob should be
set at its minimum posi-
tion.

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

Finding the Local
Station

Set the tuning unit
switch to the third or
fourth stud, light up the
valves, and adjust the
variahle condenser
slowly from the mini-
mum to the maximum’
Pposition. ?

Now, if your Ilocal

station i3 transmitting,
you will hear it at very
good strength in the
telephones. 'When you °
have adjusted the con-
denser to the best posi- A
tion, very gradually in-
crease '~ the  reactiom,
when the strength of
gignals will becoine much
greater. Do not, how-
ever, work so near to
.okcillation that music

oo/

or speech is distorted.
Whilst receiving the

. j
R e T T4 Borrom ot o Pamee | T~
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Fig. 3.—A complete
guide to the wiring
of the receiver.
Notice that the H.F,
transformer plugs 3
into an ordinary g
valve holder. Blue- "
print C 1040B.
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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
general-purpose valves giving quite
good results.

The writer actually’ "tried . the

D.E.R., D.E.3, Mullard H.F. (red
ring) bright emitter; Freuch miero,
D.EA4, DES and the D.E.5B. types.
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 volis
applied to its amode, 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 V,, 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 net
suffer,

Regarding the H.T. wvoltage to be
applied to é,, this will be best decided
upon by experiment. In any case, it
will be fairly low if smooth reaction
oontro] is-to be obtained, somewhare in
the region of 30 to 50 volts being
correct generally.

“wavelength i

4

Test Report

On _testing this receiver on a poor
acrial about four miles west of 210
that station gave very good loud-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 21.0s
the denflet which

accompanies each tuner, owing to the

inclusion of the .0002 fixed condenser |

in the aerial circuit.

Daventry also came in at good
strength on the loud-speaker, whilst

Radjo-Paris gave good loud telephone

signals in daylight.

Apart from the loeal station, a
number of Continental transmissions
were received at very good strength
on the telephemes, among these being
Hamburg, Radio-Toulouse,
Parisien and Mumnster.

These Continentals de not seem very
anxious to give their mames, and
seyeral other stations were heard which
were not identified.

Both Bournemonth -and Birmingham !
came in well, but the transmission -

from 2LO interfered with all stations

whose wavelengths are in the .neigh- .

bourbkood of 360 metres.

The report on this regeiver by our
Eistree Laboratories fully confirmed

670
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grid bias, .whilst a genera
_for rectification, with a

_wvalue ,of H.T., was found most. effec-
~tive in the second .ualve holder.

Petit |
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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 adjustmenrt.

It was also found that the best
resulis were obtained using a ‘anrall
power valve din, the. first stage with a
high ‘value of H.T. and appropriate

f purpose
valve or one of those specially designed
fairdy low

g
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The “ Midget - Gets

. America

S8ssssesenscsce
.00'-.-0'_00.0"

99 80D 9550000008000000000000000000000000000088

S, You may be interested to hear

sthat I have made .up the ¢ Midget ’’

single-valve receiver. described in the
May, 1925, issue of Tue WIRELEsS
ConstrucTor by Mr. A. 8. Clark.

I am writing to say what a remark-
able set it i5. I have reeeived the fol-
lowing stations:—210, 5NO, 6Ba,
2ZY, 5WA, 5IT, 5XX, Radio-Paris,
Hamburg, Berlin, Hilversum, and
Madrid (E.A.J.6), all at very gooed
’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 mest is that I think I accom-
plished a record on Sunday morning,
March 7, between 1 and 2-am. I
tried for America, and succeeded in
picking up KDKA with the above-
mentioned set and 1 stage of L.F.
amplification.

1 am situated about 15 miles from
Lendon, and my aerial is 45 ft. high
and about 85 ft. long.

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

Wishing you every success,

Yours faithfully,
Cuas. H. ExGLAND.
Uxbridge.

[Altbough we are getting accus-
tomed to glowing veports of reception
on the “‘ Midget,”” we certainly think
Mr. England is the first to hear,
KDKA on this popular ome-valver.—
Eb.]

‘“WIRELESS

The One-Word Weekly.

Valuable Prizes offered
in a Simple Competition.
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" Filament Rheostats Anti ~Vibration '
/> and Potentiometers Valve Helders A
é')‘ With the windings carned on a porcelain bobbin No sponge rubber, which absorbs moisture, is b
NG and having the contact arm moving on its inner used in the construction of ‘ Cosmos ™ Anti- (el
3 side, the * Cosmos'™ Filament Rhcostat takes up vibration Valve Holders. They are made in two o
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CHARACTER

CHARACTER peeps out at you in
many ways. The head, and the line
of a man’s jaw will generally tell you
his character. And most things have
character written on them for all to
see. Look at the monolith standing on
London’s Embankment—the quaintly
etched cuneiform will immediately
carry your mind to Cleopatra and the
glories of old Egypt.  Just character.
CLEARTRON valves have a character
all their own. You cannot class them
as ordinary ; there is no valve which
quite comes up to the CLEARTRON
standard. You know that their
manifold advantages are definitely
guaranteed. CLEARTRON are all
dull emitters sold at standard prices.

Send for illustvated catalogue
post free.

Fil. [Acc.or
. | Volis. [Batt’y Purpose.

3 DIR' HF,LF.
cells Detector

2 voit| H.F,LF,
Acc. Detector

6volt| H.F,LF.
Acc. Detector

6 volt | Gen, purpose
Acc. | Resist. amp.
{except last
stage).
A wonderful
detector.

CLEARTRON RADIO LIMITED

One Charing Cross, London
Works : BIRMINGHAM.

Telephone :
Regent 2231/2.

CLEARTRON
BRITISH MADE

Grams :
Cleartron, Westrand, London,

CT.08 126

//

s \\\\\\\K\

Ameriea’s foremos: valve—All British made.

445240
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Controlling Reaction with a

Condenser
( Continued from p. 645 ).

A Few Hints on Operation -

As stated ahove, 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
reguired, however, the smaller tapping
should be used and tuning on the con-

~denser C, will be appreciably sharper.

The size of the chake coil T, offers
scope for the experimenter, as it
matérially affects the reaction control.
If the choke is small .it allows the
H F. 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 tramsmissions and
reasonable results from several distant
stations. The stations heard included
5XX (Daventry), 2LO (London), 5NO
(Newcastle), 5IT (Birmingham), 6BM
(Bournemouth), and 5NG (Notting-
ham). and several Continentals.

e

MILLION
Satisfied
Users of

the

Anabash
RHEOSTATS

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

With Solid Bakelite Knob and:
Dial -~ - - - - 'v « 39
With Cold-moulded tapered Knob!
andDial ~ -~ -~ - . . qu
Resistances in 6, 13, 15, & 30 ohms at same
Prlce

The Philmore incomparable Grid Lunlx
glass enclosed with Knurled Brass Ends..

extremely constant in use and tested 'by
experts before leaving factory.
3 to 40 hms grad din % h

Price 1/6 each

ﬂDoDoD

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,

e

672 In veplying to advertisers, please mention THE WIRELESS CONSTRUCTOR.
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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.

FTER
¢ Erecting a 25-ft. Aerial Mast
Single-Handed,” byMr.A. V. D.

reading the article on

Hort in the March issue of Tae
‘WireLess CONSTRUCTOR, it occurred
to the writer that an account of
another simple method of erection

HEARD

7\
T ————y
S4"Boers ‘
.9’/2"(/mom‘<: é :
P

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.

DO\ 2
" 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 periodical%y
painting and thoroughly overhauling
the fittings may be undertaken with-
out any qualms. Sueh attention will
tend to give a much longer life to a
much-neglected part of the receiving
system,

The Pivoting System

The mast groper does mot go into
the ground, but is pivoted on a 3-in.
bolt through the upper ends of two
footings which are sunk § ft. in the
ground and thoroughly bedded down.
Care must be taken to keep them per-
fectly upright, hut 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 4% 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.
Major J. O. Mauborgne,
of the U.S. Army, is seen operating it.

Armstrong.

Boring the Holes

A good way to ensure the mast
being hored at the exact-spot 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 heen
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
o 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

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 } in.
thick and 18 in. long should be bent
round to embrace the sides of the bear-
ings and screwed thereto to act as a
stop when the erectiont 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 8 in, by 11 in.
and one piece 41 ft. by 3 in. by 1} in,,
a number of 2}-1n. oval wire nails, and
two 3-in. bolts 9i-in. long under head.
Lay one of the 9-ft. pieces flat on the
ground and securely nail the 4i-tt.
piece on to it, keeping them level at
one end. SFirst 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}-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 more,
and fix the remaining long: length,
thus leaving the upper 43-ft. single,
as ne useful purpose would be served
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arle
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. i

Wire Wound & Weatherproof
Complete with

Clips and Base 7/6

Without Clips and Base, 6/~
60,000 chms, 80,000 ohms, 100,000 ochms
Write for Leaflet

Constant always

The VARLEY MAGNET CO.

(Proprivtors: Oliver Peil Control Ltd)

WOOLWICR - - - - SEI8
Telephone: Woolwich 888, 889,
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by fixing a 4}-ft. piece here: it would
only be adding weight to the top.

A Simple Means of Extension

.Extensions may be carried out at |

any future time by adding extra 9-ft.
lengths, each such length increasing
the effective height by 4} ft. This

method of erection has the advantage -

that it may be wused in a confined
situation; also there is no visk 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
=l 9%,
O

BROUND LEVEL
.
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

4{,,/4(

RSB b o o e M S MR S A

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
3lst) on p. 708.

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

4
|
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The sounds associated with the **

broadcast recently.
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I
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shooting ”’ of a scene for a film were

Notice the microphone on the right.
In replying to advertisers, please mention THE WIRELEss CONSTRUCTOR.
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HOW DO YOU TUNE
YOUR CRYSTAL SET?

oy
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Notes on set operation will form a regular feature in

¢ The Wireless Constructor.”

on methods of tuning employed in crystal receivers.

T 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 initjal
cost, its negligible cost of upkeep and
the fact that, unlike a valve set, it
does not require ‘ messy ’’ accessorles
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 aro taken
into consideration. A single valve
receiver without  reaction  gives
approximately the same results as a
crystal set, 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

a—

Here are some notes

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 oircuits that one can
speak of the ‘simplicity > of opera-
tion of the erystal 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 usuaily 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 tor purposes of
consideration into two parts—a tuner
and a detector.

The valve-testing room at the R.A.F, establishment, Farnborough.
675
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The tuner may take several forms,
but invariably consists of an induct-
ance or coll, 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.

" Bach 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-
ing the number of turns, and hence the
‘‘ mductance,’”’ in the aerial circuit.

The precautions to be taken in
operating such a tuner are not
numerous, 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 mis§ any
turns in its passage from one end of
the coil to the other. Furthermore,
there must be a good connection
hetween the slider and the terminal
to which it is electrically joined,
hence any spring contacts should be
locked to.

‘ Dead End Effects

A third point concerns the iil-
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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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 J5tOWn Feather-
weights have been instaled.

Hear Brown Loud Speakers and Headphones and
you will know why such preference is shown. You
will at once realise that in velume and purity of tone

Type H.1 Type H.3.

2! ins, hish 15 ins. in height

120 ohms £5 5 0 and in resistances of
2,700 ohms £5 8 0 2,000 ohms.
4,000 ochms £510 0 £ 0 0
Type HA.

Type H.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 £110 0

As useJ by the Admlrn]ty
120.2.000.4,0000hms £2 100
£300

8, 000 obms - 2,000 ohms
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Harry Lauder listens-in with the Kiddies
—they all use Brown Featherweights

Eight Types of Browi Loud Speakers

—and Three Types of Headphones.

Type F.
Popular * Broadcast type.
Weight only 6 ozs.

-

Retail Showrooms : 2, Lansdown Place, West, Bath. Hirown
$rown H3. 19, Mortimer Btreet, W.1. S Ga Bl‘own Ltd. ‘Cross House, Westgate Road, .
15, Moorfields, Liverpool. k 4 ’ Featherwugbu
67, High Street,
Southampton.

N. Acton, London, W.3

here are instruments which achieve results obtainable
in no others. For, by means of unique principles of
construction ahd design, JBYOWN 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.

Type H.Q. Cabinet Type.
20.ins, high. In Mehogany or
Resistances: Oak Cabinet, 2,000
2,000 or 4,000 okms. or 4,000 ohms.
£ 00 £6 6 0
Type Q. Crystovox.
23 ins. high, The only Loud

Speaker which works
from a Crystal Set.
£5 00

In resistances of 120,
2,000 or 4,000 Shos
£1515 0

¥ Type A2.
The New Rced-TYpe. un-~
equalled for sensitiveness.

£ 00 2,000 chms - £110 0

Depols (Wholesale O?Iy)

Newcastle.
Beottish Depot *
120, Wellingtoa Street, Glasgow

(<
JlAND HEADPHONES

Gitbert Ad. 4789

In replying to advertisers, please mention THE WIRELESS CONSTRUCTOR. .
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the slider (and hence to earth), so
that the unused turns between the
point of contaet- ef tho 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

A

C

r o

f
7o Receiver

'II||"-W

E

Fig.1.—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, mneither 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 useg 1

this type of tuner in a novel mammer
in the crystal receiver_he describes in
this issue of TwR WireLess Cox-
STRUCTOR: “Except for loose contacts
4o the moving coil or- *“ rotor ”’ thero
are few danger points in the vario-

£ \l/ ) |

¢ To Receiver

€
Fig. 2.—The parallel arrangement is
probably the more popular of the two.

i (LOLILLLY
P \

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

wishes to do a little experimental work
to improve his sét without making
extensive alteratigus. Last of all is
teft the eoil 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. Tt 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

AERIAL

=

EARTH

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

general be reguired 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 are one
or two points worthy of mention here.
The first is that when using thg vari-
able condenser in parallel with fhe
inductance the latter should be large
enough 1in réquire little additional
caz«city 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 heeause 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 |

tuning to work with as large a series
capacity as possible—i.c., with the
moving plates well inSide the fixed
ones (as would be the case with a dial
reading of, say, 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-
877

TaeE WIrRELESS 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 L,, as is

A 0
——Dk

I.' #C T

&
-

Fig. 4—Increased selectivity is gained
by the use of auto-coupling.

usual, but to a tapping point, as in
Fig. 4. To get the greatest selec-
tivity the tapping point should be
only a tew turns 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

My. 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.
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The only portable
H. T. Accumulator

OW 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 mnot be
unduly stressed—they will com-
mend themselves to-you. No
more troublesome, and pérhaps
painful, struggles with incon-
venient ugly carriers ; the
minimum of trouble in trans-

Tapped at every
two volts.

In z0-wolt units, each cell can
be tapped. For critical long-
distance reception this is
essential. Grid bias ako
available from the same
_accuinulator.

Long Life Special
Activation Process.
Standard Oldham S.AP.

lates "are used to ensure long
ﬁie. Plates will not buckle
ordistort. Plates can be left
idle over'long periods without
recharging.

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

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
tonew. Your set will work better
and wifli-a silent background
free from annoyiny cracklings.

Compact and
Portable,

Fitted with stout carrying
handle. Each 60-volt unit
supplied with polished wooden
lid to prevent accumulation
of dust.

11d. per volt.

Price complete with lid
and carrying hm‘ldle

60 volts £2150
8o volts £3134
100 volts £4118
120 volts £5100

From all Déalers.

OLDHAM & SON, LTD., DENTON, MANCHESTER
“ London : Hfl:h'ﬂ House, Southampton Buildings, W.C.2

necial Activation Process

Gilbert Ad. 4802 ] . :
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and have tappings at appropriate
points,

Crystal Tapping-

A further improvement in the cir-
cuit is shown 1 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 manner. This, however,
is only possible where a single layer
or hank-wound coil having ' several-

Y,

A

L

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

tappings is uséd, such as was
described by Mr. G. P. Kendall in
the November, 1925, issue (‘‘ Low-loss
and the Crystal Set’), and by Mr.

- 8. 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,
chokes in  c¢rystal
arrangements have been recorded in
Wireless. These new *‘ Crystachoke ”’
circuits, as they are called, are already
proving popular, and a practical re-
ceiver embodying omne Crystachoke
arrangement  was  described  in
Wireless, Vol. III, No. 4.

These 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.

4 —m——— H
An assistant at the U.S. Bureau of Stan-

dards examining the small quartz crystal
used for controlling a transmitter.
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By G.P. KENDALL,BSc,

Despite the fact that most modern variable condensers are both well-designed and well-buxlt, annoying
breakdowns are ‘sometimes caused by these components.

faults are given below.

R RN R

FAULTS IN VARIABLE CONDENSERS %
$
3

Some personal experiences of condenser
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AM quite sure that to many
readers it will sound somewhat far-
fetched to talk abiout faults in vari-

able condensers, but painful experi-
ence has convinced me that such
trouhles are by no means so-rare as
one might think. What finally con-

vinced me of the fact that variable

Baffling Symptoms

With a view to testing the' whole
of the frame circuit at one operation,
the telepliones and dry cell were
attached across the fixed and moving
plates of the frame tuning condenser,
and it was at once observed that no

esccccccccscccsscscss

Partial short-
circuits due to
dust between the
plates are easily
cleaning out the

offending matter.

©e9c00c00000000000040

condenser faults arve .a serious con-
sideration was an experience which I
had with the first superheterodyne
receiver I constructed. = What hap-
pened was this; the set appeared to
be giving .111 the symptoms of correct
‘‘ supering,’”’ yet the only station that
could be heard was the local one, and
thie frame aerial tuning condenser had
no effect whatevér 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 1n 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 symptomns seemed to point to a
disconnection at some point in the
frame circuit, and the aid of the ever-
uscful telephones and dry-cell test was
invoked with a view to locating this.

test was made across the terminals
of the frame aerial, and a response
obtained which indicated that the
frame itself was not at fault.

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-

remedied by

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 <he
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. Upon
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 plocess 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 mlcrophonc at the Zurich Broadcasting S!atlon,
Radio-Genossenschaft.
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faults, .and possibly'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 of 1it,
does not seem a likely thing o
happen, but for that verv 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 tyz 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 af rubbing sur-
faces is necessary.
‘“ 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 ahsence
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
vlicks should be heard, and if it
approaches a real indication it should
lead to the condenser being replaced
by another.

"Of course, the indication of a short-
eircuit in a variable condenser may
«quite well mean merelf' that omne or
more of the moving plates has been

- bent from its correct alignment, and

is touching 1ts opposite number
among the fixed plates, but this fault

%—f——.i—_ -

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!

68O

In the case of a -
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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
reception.

not actuaily

stop 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
condetiset is turned in which the won-
tact upon the moving plates is not
absolutely perfect.  Although this
trouble 1s 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 are produced every time
the condenser is turned, with some-
times an actual continuous crackle

As a test, trv 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 vaseline,
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
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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

Cail. 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.

[LE

3 LEWCOS ad‘v‘ahtages'

1 High Elecirical efficienc
greal mechanical strength,

2 Greal seleciivity resultmg (13
exiremely fine funing,

3 Exceptionally low high fre-
quency  resisiance  with  sn-
creased stgnal strength,

THE
LONDON ELECTRIC WIRE
C0. and SMITHS, Ltd.,
Manufacturers of Glazite,
Playhouse Yard, Golden

Lane, London, E.C.1. 2
JUDD

with

c In replying to advertisers, please m(ntion THE WIRELESS CONSTRUCTOR.
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Qﬁgures to 'Remember

U Gfrozzmg Booeeper

FIGURE that never failed to attract the
A attention of the passers-by. Everyday

the ﬁgures 660 are attracting more and
more aitention because wireless enthusmsts
are realising that the new Six Sixty range in-
cludes valves specially designed to su1t their
individual requirements.

The 8.8.7—a wonderful Dull Emitter Power
Amplifier-has evoked widespread enthusiasm,
This Valve is entirely mon-microphonic,
and is capable cf handling output sufficient to
work the largest Loud Speaker with entire

...... It wotks at such a
10w tempex..turg that gven in the daik
there is absoiutely no gics from the fila-
ment when operating at the correct vol«
tage. And this is not all, —despite the re-
maikably 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.5.7 combines unequalled
volume with a wonderful purity of tones

There is no valve that can boast of a
longer life than the Six Sixty S!S.7 be-
cause there is no valve that operates at a
lower temperature. Test it for yourself, or
get your Dealer to demonstrate it for you.

The'S.S.71s a 3'7 Volt Valve and its current
consumption is so low—only I 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 Slxty Valves.

S.S.7

3.7 volts.

Voltage -

Consumption

PRICE 22/6

I amps,

‘ Write for deaflet -
P S.S.17 for full :
L particulars o
: complete range. :

The Electron Co., Ltd,, Triumph House, 189, Regent Street, London, W x
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 mnot actually touch when
winding up or unwinding, or alter-
natuely to take the pig-tail off alto-
gether and replace it with a short
piece of rubber-covered flexible wire.

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

May, 1926

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 to.the moving plates is in good
order. It indieates 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-freqzency resistance.

FOR

SELECTIVITY

AND

PURITY OF

obtained.
Ratio.

2 / :
A n ti- Microphonic,
Eliminates all Valve
noises, and absorbs
all vibration inter-
ferences. An ‘ideal

Valve Holder. for
PE«FECT RECEPTION

MICRO VERNIER DIAL

Perfect control at last! By the use of thiscon-
denser dial coarse as well as fine tuning can be
VERNIER MOVEMENT 80 to 1
Can be readily fitted to any variable
condenser including vernmier type.

TRADERS SHOULD ASK FOR OUR

REVISED TERMS.

Finston Manufacturing Co., Ltd.

45, HORSEFERRY ROAD, WESTMINSTER, S.W.1.

Telephone : Victoria 1644,
Telegrams: Wyrfinston Sowes, Iondon

682 " In replying to advertisers, please ment:on Tue WIRELFSS CONSTRUCTOR.
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PRACTICAL
WORKSHOP HINTS
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The shape of your screwdriver— Self-opening shears—Mounting panels—Making holes in foil—

Screwdrivers

AM often surprised when I go into
][ a friend’s workshop to find lhum

using for wireless constructional
work a screwdriver of the pattern seen
in Fig. 1a. 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. Tts point will wobble, moving
eccentrically away from the body if
you turn in a screwing-in direction,
and towards the body if you reverse

Fig. 1.—For wireless work the round-
handled screwdriver (b) is to be pre~
ferred.
the motion. This means that when a
screw 18 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 shp, especially if its point is not

quite correctly ground.

A Better Handle

Now try the same experiment with
the screwdriver seen in Fig. 18, 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 fingsr. ‘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 tgel.

The flat-handled screwdriveér is very
useful where a good deal of force: has
to be employed, sjnee the fingers alone
will not sufite here, and the wrist

i

Drill Chucks—Tags and leads.

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 111 in. over
all, the blade measuring just over
7 in. in length, and the handle, in-
cluding the ferrule, just under 4} in.
The handle is § in, in diameter in the
middle, tapering towards either end.
The width of the blade is § 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 1t 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, T 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 btroken
one, which is all that is requirved for
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 5IT.
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to ““let down ” the ends by heating
them, and allowing them to cool slowly.
Drill two holes at one end, and fix the
spring by means of scrows or rivets to
one of the hamdles 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 cut the blades will separato
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-
uired in order to make a cut with
the shears. _I found the clock spring
tip such a great saver of time ard
trouble with tin shears that I have
since tried it for cutting pliers of
various kinds. Here again it is mcst
useful, as any who eare to adopt the
idea will find. I did once have a pair

CLOCK SPRING

=

-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 1 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 Hush 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 pangl 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—one  for each 4 in. of
length is a satisfactory allewance—
through the panel into the edge of the
baseboard,  Begin 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 Jower edge
of the panel.

Toe WIReELESS CONSTRUCTOR

railways. Andso 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 leading techrical experts.

SPEED, and yet more speed, clamours the user of the

Next fix your brackets to the base- =

In replying to advertisers, please mention THE WIRELESs CONSTRUCTOR, Gilbert 4d. 4796 GRJ
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board,” taking care that the faces of
the uprlgnt portm‘ls are exactly flush
with its edge, and that they are quite
straight. You can make sure of this
by using a straight-edge rule. Now
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 seriber mark on
the ebonite a point corresponding to
the centle 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 seo
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. Duill
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 21 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 ind 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

— Metal foil and other thin
material can be pierced with a filing
punch.

Fig. 4.

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

1n
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good choke,

—now try choke amplification

Givenagoodcircuitwithsuitable valvesyoucandemonstrate for yourself
that choke amplification is dccidedly superior to transformer coupling.
‘This Success product embodiesthe
essential features indicative of a
1t is wound with
ample turns of large ga
upon an effective iron core.
With the Success Super Choke we
claim that you can secure con-
sistent amplification over audio
frequencies—in fact, the power
of reproduction and ’jts remark-
able  mellow tome will be
a revelation and imme-
diately convert you to

e wire

choke amplification.

BEARD & FITCH. LTD,
34, AYLESBURY BSTREET,
LONDON, E.C.1.

And at 1, Dean Btreet,
Piccadilly, Manchester.

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 contmuatlon of this is of 30 ohms
resistance. Thetesistanceelementiswound
on a hard fibre strip under great tension.
One hole fixing is provided, and the ter-
minals are placed in convenient positions.

Thecontact arm has a smooth,silkyaction,

SUCCESS SUPER LHOKE, Price 18/6

SGBIP HIGH -TENSION BATTERIES !
o , “EKCO” H.T. UNITS, =i

applied for).
Derive High-Tension from your Household Elec-
tricity Supply (DIRECT CURRENT) by just
attaching aaaptor to electric light lamp-holder !

ENSURE PERFECT RECEPTION-NO NOISE
NO “HUM ”-RUNNING COSTS NEGLIGIBLE
—SAVE COST IN FEW MONTHS LAST

d all metal parts are nickel-plated. SRS

g il P = M exgas LIFETIME —VARIABLE and FIXED VOLTAGES:
; """"""""""" ' 3 9 Model. Tappings | Het sditable for | Price. Postage and
: %ﬂ” a,;:’dJ:',’,'f : %t{,g P E E R H-_fn E S S R,{,;l_ 1 1 Tt 8 valves without Fower Valves | 387 Fagking, L/6
p | » ¥ " s W ” »
. concerning- our - Q et b s 47/6 Dlustrated
; new dRes:oon ? : D UAL RH E @ S TA T ga 3 afoo wmmufgr with), g%g soat” ees 1
H ondensers - b » » ”» » » »
: Pregision In- . ; - V1L | 1 Vardable
. ;;’a,g:‘ e‘,;‘: : Send now for full details, - n;dvguﬁxfg 8108 4 o w. 'S :‘.t; :: c; sa:;‘:‘?:i?:n
: ideal. : The Bedford Electrical and Radio Co., Ltd. IR LR R T
e A e o s I 22, CAMPBELL ROAD - - . - BEDFORD E K COLE (Dept D), 505, Lordon Road,

WESTCLIPF—ON-SEA

-
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“naturally apart,
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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-
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 jagged
edges,

Worn Drill Chucks

When the wheel brace or bench arill
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
satisfaetorily there is no need to scrap
it, since for a shilliag you can pur-
chase the little tool shown in Fig. 5.
This is known as a spring chuek, since
its jaws are formed by cutting slots
in a drilled metal rod, and spring
They "are brought
together and eaused to grip a drill by
the action of the threaded cone which
screws on to the rod. ‘A chuck of 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 construectional work, there is no
need to scrap the whole tool if it is of
good make, Most large tool shops
stock spare ¢hucks, which are by mo
means expensive. Fit your old drill
with one of these, and it will be 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 chuek to obtain if
possible one that will take drills up to
2 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
so- on. It is therefore a considerable
handicap to have a é¢huck that will
take nothing bigger than a 1 in. or

¥ 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
ave left unprotected they soon break
and the ends become straggly. The
job of tagging rapidhy a large number
of flex leads 1s an easy one, and it is
well worth while to undertake it in a
spare half hour. The best tags to use
are these of the type shown in Fig. G,

| way.  Begin by clamping with

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-
nat and turens down the point of the
serew upon it.

Quick Tagging
Tags are so cheap that it is not, as
a rule, worth while to make them,

Blob of Salder

. 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 tagming a large num-
ber of leads tackle it in the following
the
pliers a tag to each of the ends to be

treated—I find that round-nosed pliers -

are the handiest for this work. Apply
a little flux both to the wires and to
the tag. Next with the tin shears eut
from u stick of blowpipe solder a
number of chips each about the size

The broadcasting studio at the Fdea! Home Exhibition.
Alooded with music by the Marconiphone Public Address System, the
micrephone used for the purpose being that in the centre of this photograph.

687

THE WIRELESS CONSTRUCTOR

of the lead 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 suve-
cessfully for tagging the ends of squaro
tinned rad 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.
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% BLUEPRINTS OF THE
¥ «MIDGET” RECEIVER §
& 8
€ @
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N response to numerous requests we
I have made arrangeéments whereby
readers can obtain blueprints of
the *‘ Midget ¥ single-valve receiver,
described by Mr. A. 8. Clark in the
May, 1925, issue of this journal.

The blue prints will be obtainable
on application to the Sales Depart-
ment, kadio Press, Ltd., Bush House,
W.C.2, and are priced at 1s. 6d. each,
post free.

Olympia was
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ANOTHER
WORLD’S RECORD

CONTINUOUS DAYLIGHT RECEPTION

from

AMERICA

with
THE CURTIS Double-Circuit Super-Het 8

..... I thought it might interest you to know that on
Sunday last, the 14thinst.,whilst experimenting about 2 o'clack
in the afternoon on my Curtis Super-Het., I was surprised to
hear a voice say “‘Hullo, New York,” After this was repeated
several times a voice was heard * Hullo, England !”* ** Hullo,
London!" and London was heard to ask from what spot they
were talking and the reply came back “about 20 miles from New
York.” For the remainder of the afternoon I was able to listen
to a series of two-way talks b:tween New York and London.

During the afternoon Boston also had a chat with London,

The strength was maintained fairly evenly and I was
only using 7 valves. ]

This performance I consider clearly demonstrates what
can be done on the set after a little experience.

You will note that I am living in the South of London
about 4 miles from 2LO's aerial.

A.T.G., London, S.W2.

.

The Curids
Imperial
Model
‘Double
Circuit
Stuper-

- Het, 8

The Curtis Double-circuit Super-Het. 8 is also
manufactured as a self - contained Portahle
Receiver and constitutes, the Most Powerful
Portable Receiver on any market. Loud-Speaker
range 750-1,000 miles.

. BUILD THE CURTIS SUPER-HET.WITH

The Curtis Intermediate Unit
4 VALVE, 3 IF and 1 FILTER £7 10 O
3 VALVE, 2 IF and 1 FILTER £6 6 0

The Curtis Intermediate Unitis a let t consist
ing of the intermediate frequency and filter transformers, with
corresponding valve sockets and accessories. ired up, baxed,
tested and matched ready for use in any supersonic circuit.

We have built the Super-Het. for you. What is left ia of so
little consequence that the connectlng wires may be run anyhow,

Home Constructors’ Treatise, Price 2/6

coniains :

1. Circuit diagrams. 2. Simplified lay-out and wiring charts.
3. Instructions for operation. 4. Complete schedule of components.

Write for Catalogues,

Peter Curtis, Ltd.

11, RED LION SQUARE, W.C.1

Telephone—Chancery 7543-4, Telegrams—"' Paracurtex.”
MANCHESTER - - 312, DEANSGATE

Telephone—Central 5();?{‘l
GLASGOW - - - 47, CARRI{CK STREET

Telephone-—6759. J
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“Pm 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
deterniined 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 1.C.S. students.

. .The L.CSS. 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 300 I.C.S. Courses,
of which the following are the most important groups :—

Wireless Telegraphy (Elementary and Advanced)

Advertising Engineerin% (all Professional Exams,
Architecture branches Salesmanship
Building French and Spanish Showcard Writing
Commercial Art General Education Textiles
Commercial Training Market Gardening Window Dressing

Draughtsmanship Plumbing Woodworking

International Correspondence Schools,
172, International Buildings, Kingsway, London,

Ltd.
w.C.2

LA,
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 150 to 2,600 metres in conjunc-
tion with a ‘coos variable condenser
in parallel.

Complete with Knob, Pointer

and Scale
Price 32/ = each

Ask your Wireless Dealer
or Electrician for

EFESCA

f\ COMPONENTS

Write for Catalogue No. 559/4

describing and illustrating

EFESCA COMPONENTS,

FALK STADELMANN & CO., Ltd.

83-93, Farringdon Road, London, E.C.1

ALSO AT GLASGOW, MANCHESTER AND BIRMINGHAM
o=

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

g@&%@%ﬁ@@@@@@%@@@@@g
$ A HOMEMADE 3
g PUSH-PULL -4
$ FILAMENT RHEOSTAT
& &
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N efficient beme-made flament
V, rheostat ts mnot wusually the

easiest component to make up
- at short notice, but the one illustrated
was made up in a few minutes and
bas been in use satisfactorily for some
time.

Very little is required, and the
figure should make the actual con-
_struction quite elear. 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 springv brass, a
square of wood, some FEureka or
nickel-chrome resistance wire, and, if
desired, a bush may be fitted.

'I:he Resistance Element

Wind on the bobbin sufficient resist-
ance wire to give the nebessary resist-
ance. No. 22 S W.G. Emreka has a

~
KNOB

NBYSH IF
DESIRED

Fig. 1.—A vernier control is abtained

by twisting the knob, whilst pushing

or pulling the knob gives a coarse
adjustment.

resistance of approximately I obm
per yard, so that ¥ a G ohm vesist-
ance is required, you will need 6 yaxds
of wire. This will carry 2.2 amps.
without everheating. I 26 S.W.G.
Eureka wire is used (and this is
recommended for dullemitter valves),
it has am approximate resistance eof
2% ohuus per yard, so for a 30-ohni
bebbin 12 yards of wire will be neces-
sary. This will earry T amp. without
overheating.

In winding on the bobbin the wir®
should he very slightly spaced to pre-
vent shorting ef 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 swmall space left at one end of
the bobbin for an * off ”’ position.
The piece of brass rod in the knob
should be pointed and serewed into
the end of the wooden rod which
carries the Dbobbin. Having mounted
the hobbin 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
. turns of the resistance element as it

makes comtaet between two

travels. This emables a small varia-
tion of the resistance to be made.

LHERDBBDERVDDODEROHBR

A SEMI-PERMANENT
DETECTOR

HREBELHD B
ADEHBEG

BBPEB EBBEBBIRERDIBIE.

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

while it is realised that the cat-
whisker-crystal detector wsually gives
superior signals, from the volume
point 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  conrponent was made
in a few minutes, and while hawvi

' all the ‘permanence of a double crystal

detector also incorporates:the crystal-
catwhisker eontact with its attendant
advantages of louder signals.

It may be mounted on the panel

. direct or as a separate unit. , Fig. 2

shows the simplicity of the construe-
tion.
what may be found in the junk-box.

Materials Required

Pl'pcul'e a small piece of ebonite;
drill two holes in it, one for the ter-
minal and the other for the crystal

689

| a mateh to the wax.
- pletes the component.

Nothing is required other than 2 -
: y ' erystal and proceed again as described.

‘cup. The exact distance between
these two holes is quite immaterial.
In the crystal cup mount a goed
piece of ¢rysial—any one of the
synthetic galena type may he used.
Fake a length of copper wire and
shape as shown in the figwe. The
little spring immediately over the
contact point 1is made by wrap-
ping part of the wire round a
nail or other rod of about }-in. in
diameter. Clamp one end of the
wire under the terminal nwt and bend
the wire so that it rests with a light
contact on the ecrystal. - Its natural
springiness will cause it to retain its’
posttion.

Adjustment

Now connect up the detector to
your crystal set, and while listening
to the signals, find as sensitive a spot

Cogper Wire
~£ Termi/:gf

Fig.2—The construction is very simple
and the above diagrams give alf 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
Allow enoug

to drip to fix the wire firinly te the
erystal, and allow to set. This eom-
After some
months it may be found that the spot
in use becomes desensitised. All that
is necessary is to melt the wax off the

1

Wireless Week ly

.. “‘




THE WIRELESS CONSTRUCTOR

s

AUTO-COUPLING AND

THE VARIOMETER

By H. J. BARTON-CHAPPLE,
Wh. Sch., B.Sc. (Hons.), A.C.G.l,, D.I.C., AM.LEE.

May, 1926

A selective crystal receiver employing a variometer in a novel manner.

EADERS of Tre 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 heen
forgotten. Since this is a construc-
tional article, it will not be in keep-
ing with the object in view—namely,

to give details of the erystal 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 onme 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, 1s 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.

j \ , Elstree Tests :

Simple operation ;
efficiency aboyve
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

A,

C

L

IL

L

(a

. N

-
R

== 3

Fig. 1. Condensers C1 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 condenser C, is
connected across the crystal and tele-
phones.

Condenser Values

‘When testing ouwt this ecircuit 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-
densers are supplied in two ranges—
.0001 to 0015 and .001 to .015, the
former range being used in this case.



Fig. 2.—A brass tag cut to this shape
must be made for the wvariometer
i spindle..

By joining one lead to the soldering

¢ tag marked '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
ecil to enable the set to receive 5XX
when so desired, but for the loeal
station, on the ordinary broadeast
band, this coil ‘is- short-circuited by
the link S.

Components and Materials

Ome ebonite panel, 8 in. by 6 in. by
4 in. (Peto-Seott Co., Ritd.).

One baseboard, 6 in. by 6 in. by §%in.
(Peto-Scotit Cob., 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 & Co.,,
Ltd.).

One wariometer (Maxtone) (Watson
Jones, Lid.).

Two “ Lico’’ spring clips
Scott Co., Ltd.).

One- basebeard coil holder (Burne-
Jones & Co., Ltd.).

Two ¢ Eddystone ' aluminium
brackets (Stratton & €o., Ltd.).

Seven nickel-plated terminals.

Packet Radio Press panel transfers.

(Peto-

Small quantity of Glazite, short
length: of square wire, three wood
serews.

Notes on Components

The ahewe list of compements and
materials. employed im making this
set is given in aceowdance with our
usual practice, but it will he. under-.
stood readily by amy petential con-
structor that it can he waried accord-
ing-to taste, provided amy substituted
eomponents are of recognised guality,
such as are advertised in the eelumns
of this journal :

In addition, if other components are
employed, it will be necessary to e

. sure that the apparatus in question

can be conveniently accommodated in
the allotted space, while atten-
tion must be paid to any coase-
quent alteration in the wiring.
The theoretical diagram of Fig. 1
must then be referred to.

W

| . TELES

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 neeessary centres for
drilling the holez should be carefully
marked out with a eentre-punch on
the back of the ebonite panel. Having
drilled holes of the requisite size, the
wooden baseboard must be screwed in
pesition, and the aluminium brackets
attached to maintain rigidity, this
preferably being aceomplished with the
basebonrd and panel in the cabinet.
Next mount the seven terminals and
crystal detector.

An Important Detail

Before fixing the variometer in
posiblon, cut a piece of thin brass to

the shape shown in Fig. 2. This nuwust
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 inte
This spindle is usually the
junction of the stator and rotor wind-
ings of the variometer, and in this
set, conneetion has to be made to the
junction from the aerial.

Wiring

Before fixing the two condensers and
coil socket on the board, part of the
wiring should be ecarried 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 to ’phones,
and thence to earth. The lead from
A, to the brass junction piece can
also be soldered in position.
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EEN constructors are continually
seeking fresh methods of obtaining
~ better resultsfrom their sets. There
is now available one simple method—

one SHORTPATH to improved results.

The unique construction of the “Cosmos” SHORTPATH
valves, whereby the path between filament, grid and anode
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FOR BEST RESULTS

<~ ‘ is reduced to an absolute minimum, enables results to be k
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y Tuned Anode .. .. ..{Green® other makers : -~
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12 / G Obtainable from most Wireless Retailers.
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SN
T

The * Cosmos” D.E 12
Dull Emitter Valve takes

59K

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

N 0-25 amp. at 1.1 Volts, :
and ts a splendid Dry Cell I
& Loud Speaker Valve, V 1,
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The “Cosmos” A4
Bright Valve isa In'gbfy
efficient Valve for all
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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 attaghed .being taken from the
terminal A" and “snother from the
bottom terminal of the link 8.

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.

Testing Out

Join the aerial lead-in wire to A,
connect up the telephones and earth
and short-circuit the two right-hand
terminals with the link 8. 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 dn
the crystal.

Note the strength of the signals, and
then adjust C, .0002, retune and

agam 'note the sig-

-
TELEPHONES

BASEBOARD

= na] strength. Vari-
ious values' of ¢
and €, should be
tried in this man-
ner until the best
combinat i-o n i's
found.

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 1042B.

@
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S
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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 94 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

A photograph of the panel front.
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Straight as

The amplification curve of the Watmel Auto-Choke—
literally as straight as a die—speaks for itself. It
tells of un:arpassed purity of tone—of whispers built
up into voluminous sound. Unlike most chiokes. the
Watmel Auto-Cholke, by virtus of its patent core and
spevially balanced windings, gives @ step-up increase
in volume equal to a transformer-coupled stngs of lowo
Jréquency.  Price,18/6, Send a posicard for booklet.

a die!

AUTO-CHOKE

Buill by the makers of the Walmel Fariable Leaks
and Fized 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 houss the whole
apparatus, leaving no
parts to bz intertered
with by tho meddle-
gome, All you do is
UNLOCK and TUNE IN,
Made -on mass produc-
tion lines, hence the \
low price, Provision *
is made to.take panels
upto30in, X 18in.
Carriage pald and packed free
England and Wales.
Money returned if not
satisficd, Immedlate Delivery,

P -
Al

S R
From £4.,15,0,
Write to-day for descrip-
tive pamphletand sugges-
tions for adapting your
receiver or panel in our

8tandard Cabinets.

Dept. 2, Melvil! Chambers,
MAKERIMPORT Co. g% 0 1 earoor.

Let our valve making plant repsir your broken
orburnt out valves eflicientiy & promptly (most
makes). Guaranteed equal to new. Bright
emitters 5 "DEs” 2 and 3v tymx) 7/6,
Power vnlve:)?lis&hopl.y more, see I‘ln‘. Not gepaire
=WV YNy “ble:8.P’s WECQ v, 24, Cossor D.E,'s,
1.¥N =] [o 7] RADIONS Ltd., Bollington,
2 R Nr. MACCLESFIELD, Ches.
/ Largest valve-repairing firm in
=T e the world. List Free,

RADIAX DX GOILS

Increase Selectivity 100%

yf
Give an auto coupled tuning circuit @
without alterirg your set. You will §
cut out the local, or separate iwo
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 cotl can be used.
Auto. Coupled, Neutrodyne, etc.
Erices : No. 35, 4/6 ; No. 50, 5/-; No.75,5/63
0. 160, 7/6; Set of 4, 21/, ostage exira.

RADIAX LTD, * 5Bty ™

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 bhorne 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 A, should be
tried, thus eliminating” condenser C,
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from the aerial circuit. Signals will
still be strong, but the set, on the
whole, will not be so selective.

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 alteration is indicated
in Fig. 5, and it will probably be
found that the aerial connection will
have to be joined to A,. The effect of
various values of C, can be 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. L

@%@%@@@@@M@@@%@@@@g

&
£ LOW-LOSS AND THE 2
£ REINARTZ CIRCUIT &
& 8
FDCEHLOVVEVTLEVELLED

Sir,—In your pages I have seen
many 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.Se.

Except for the substitution of dif-
ferent variable condensers, my set is
idéntical 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 theg output circuit
(comprising two H.T. positive .ter-
minals) 'is agdjusted so that the same
terminals can be used for telephones
or loud-speaker, leaving all battery
connections in situ, an idea I have
not seen incorporated in any other set.
At a distance of about six miles
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from 2LO that station and Daventry
came in at satisfactory loud-speaker
strength, whilst using ’phones on both
valves T 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 oft 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. Avrsopp.

The
Wireless Book of Reference

The Radio Press
Year Book

Now on Sale - - 1/6
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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 thcir use.

IO IR O TIO T DI Y DI & W 4

THOSE LITTLE SCREWS!

2 8RRV VAVA RIS VS TATATAYA IS AISTAIS R IAIA
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HERE 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,
metal 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

Jhank

RIS €7 BN

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 flat, 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

T Y rwwy
=

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.

R Nk Morse. Inch. Morse. Inch.

2 44 3/32 54 1/32

4 36 7/64 48 1/16

2 4 5

Fig. 1—A wood screw thread is thin, 4 : o4 £ ?/M
. . ; 8 19 11/64 38 3/32

so that it can cut into the fibres o 10 10 13/64 34 7/64
g vugod: 12 2 15/64 30 1/8

time the most misused of all. A wood 14 = 1/4 22 5/32

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 uoticed that
the thread is thin, and ean be likened

screw, only varying at the tip, where
it decreases rapidly to form a sharp
point to aid insertion in the woed,
and also at the point where the thread
joins the shank. The outside diameter
of the screw, lowever, diminishes
gradually to form a taper, and the

known as § in. No. 4, the 2 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, hut
wood screw sizes are reversed, and the
thicker the screw the larger the num-

core does likewise. The shank of the
screw (the part directly below the

to a piece of tape set edgewise on a

her. The gauges in general use range
tapering core. The thread is, how-

from No. 2 up to No. 14, and a table
is given above showing the correct
drills to use for clearing the most-

i’ used sizes.
Hard Wood
4 When ecrews are driven into hard
=" woods, such as oak, it is advisable to
M*’”" . drill first a small leading hole, as a
" precaution to prevent the breaking off
s ot .aﬁw
J e --
0 3
3
# i

e LI58

-

2
()
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.

7 An Efficient Method

A distant piew showing the immense masts and lead-in of the Daventry i
high-power station’s aerial system. A method which has been used ‘)y

695
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= RADIO .
@@@Y 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 mictophonic
noises and in addition they add
an elegant touch to the cabinet.
They prevent lllnzln]ﬂiingrf or
scratching any polished surface o <
the set may be placed upon, dials and you will

MADE IN TWO SIZES :— : secure reliable micro-
Large sjze No, x23 (21" diam.) with Oblainable from all Dealers. selective tuning,
nickel mount, Price 3/6 per set of

, T.
o s & i Sy CAHILL & Co. Ltd. %Totoon  wi

Price 3/« per set of four,

‘EDDYSTONE’ J
PANEL SUPPORTS ¢ 9.

For baseboard built sets. 0 0
Neat, strong and well finished ; ¢
polished aluminium alloy; un-
tarnishable. Complete with screws. &
and nuts for fixing.

The “PELICAN"
UNIVERNIER

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
variable condenser

d.E.A KL

Turn one knob >

the Detector itself does the rest.

The Cymosite Auto - Detector revolutionises
crystal reception. Simply turn the knob; auntomatic-
ally two crystals are brought in contact at the
correct pressure. Aulomatically their surfaces are
searched until the most sensitive spot is found, and
auiomatically this is registered for iuture 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,

| CYMOSITE
\Auto- Detector

zi*@m%“ FELEPHONE (| B8 1 I
2less 1 | DIREC' I 'OR for 7/6 per
Edited by e -Caggart. FinstPAMIEE | I, . ke

P.O for 7/6 brings to you a monthly
! A résumé of trade conditions, up-to
spectal Feawres - flE date financial information, and details of
T NARMAT e [ interesting patents.

pRICE 1/3 PpER
PAIR

From all high - class
dealers. If any diffi-
culty, write direct to
the manufacturers :—

G.A 4811

et waner 18 For this small sum you are kept in close
S i y touch with the industry, its development
Ryl and pregress, and are informed of personal

movements and changes

The Glasgow Wirekess
Extindian,

B il Its business pages carry the news of the
leading members of the industry, and are
of great assistance. to the keen buyer.

Ridio Trade in Sweddh

Available to the trade only. All subscriptions

should be accompanied by Trade card or

busuzess letter heading, and should be sent
: The Sales Manager, Radio Press, Ltd.,

Subscription Rates 7/6 per annum (10/- abroad) Bush Howse, - Strand,” London, W.C.z

THE WIRELESS DEALER

BUSH HOUSE, STRAND - - LONDON, W.C2
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the writer on very hard wood, hox,
ebony, etc., and also_on thick ebomte,
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 tﬁen used in the cpnventiona.l
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

Fig. 3.—The metal screw does not taper
like the wood screw, and has a totally
dzﬁ'erent 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
(¢) is known as raised head, and is a
eross between countersunk and round-
head, the top surface of the head
bemg 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.

e “ Square-Hole” Screw:

A screw which is not very much
used in England is also shown in
Fig. 2, and 1s 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 wof this

‘Table No. 2—Countersinking Sizes

Number Drill.
of
Screw. Morse. Inch.
2 24 5/32
4 5 13/64
6 — 17/32
8 - 5/16
10 - 3/8
12 - -27/64
14 — 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 3 slotted screw.

Countersinking

In the ahsence of a countersinking
“bit,” drills (table No. 2) may be
used for that purpose.. The sizes in-

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

Table No.3.—B.A. Screws
Clearing. Tapping.
B.A Morse. !
Number. Inch. Morse. - Inch.
Fine, Easy.
0 = = 1/4 9 3/16
2 13 16 3/16 26 9/64
4 27 26 5/32 35 1/8
8 35 34 - 1/8 44 - 332
8 43 42 /64 51 5i64

dicated will just allow of the head
lying flush with the top of the panel.

_ Standard Thread Screws

The next type of sdfew 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.

(a)

diameter and pitch. As opposed to
wood screws, the shape of the thread
is exactly’ the same as the groove
which it forms.

A sectional drawing of a standard
serew thread and nut is shown in
Fig. 3. The pitch, i.e., the distance
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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 mnearly
always used: in radio apparatus and

Ty

6B © @ ©

other scientific gear, only figures for
these standards are given. The sizes
of holes for tapping and clearing will
be found in table No.

The second and third columns refer
respectively to the drills which may
be used for very accurate work and

R )
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for holes which Eare 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-hea(f,
Fig. 4 (a); squareéb); hexagonal (¢);
hexagonal-slotted (d); and, of course,
screws with ne heads,  nsually called
studs, with plain, slotted (e), square

(f), 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 ehown in Fig 65 It
has a raised hedd, but immediately
below the head is a square shank,
which prevents it turning round in
the wood while the nut is being

cosooppensesccensvsce

FPTT, Ecole
Superieure, Paris,
seems quite unim-
posing compared
with our own
B.B.C. studios.

The studio of
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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.—0On 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
s0 that the thread has a good chance
of getting a grip in the wood. Unless
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!

THE SIMPLE CONDITIONS YOU MUST OBSERVE.

ly free a back-of-panel blueprint of any set in thisand future
ONSTRUCTOR. 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 0t be supplied. This offer applies only to THE
WIRreLESs CONSTRUCTOR, and will obviously

REMEMBER —

1. Only one blueprint supplied to each applicant. Extra blueprints are available at 1s. 6d. each.

e greatly to the advantage of readers.

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.

ot 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 dafed,
& i.e., the coupon in the May issue, published on April 15, is available up to May 3r.
% 6. When ordering state clearly the number of the blueprint you want as well as the name of theset.
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lt5 ‘astonishing how much
more you et fromyour set
when you use

any

EDISWAN

pr6.Powe» VALVE

AND

EDI L

(For 2 volt Battery).

Two More
Ediswan ‘
Combinations §

AR.&PV5, B

(For 6 volt Accumulator). *

ARO64PV.8

(For 3 volt Battery).

The Edison Swan Elecric Co., Limited)
123/125, Queen Victoria Street, London, E.C 4.

In replying to advertisers, please mention THE WIRELESS CONSTRUCTOR. 699
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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.

No
hand capacity
effects p

HE desired station tuned

in ; carefully it is brought
up to maximum volume
you lift your hand from
the dial and then—Hand
capacity disccunts all your
patient tuning adjustments,

Price 2/6

From dealers or from : »
MAN DA L Yol lo] Acc%igSEJEs

9-15, Whitecross
= ENSURE {Rgce prion

St., London, E.C.1

Just another reason why you
should incorporate the
Colvern Selector. In
addition to the usual earthing
plate an insulated spindle
reduces hand capacity effects
to an absolute minimum,

CABINETS

for the circuits

CABINETS

for your set

ll///llli‘“ /l/7 7
/””lII/’ // .
et 7 Using the Colvern you can

_{; / tune with a degree of

racy to 1/3,600th part Desoribed jn  MODERN WIRELESS,” “ WIRELESS WEEKLY” and
'é////// /4/ :(fzcrh:c{rariable/ 3ca o ) “PHN WIRELESS CONSTRUCTOR,” etc., or 'phone Clerkenwell 6903

the removal of your hand WRITE NOW FOR ILLUSTRATED LIST

The Colvern Mc'" Low L°3= Reading o (1om the dial will not affect NAME . R W B . oo . I write
Cnyfé?too%o%?ﬂ;y'n 1. -0003 mtd. £1 the adjustment a fraction. = B : in
Typo F. without gear attachment. : ADDRESS............ B W A .| Bieck
Capacity ‘0005 mfd. 15s. 0d, 0003 mfd. 14s. Od. Letters
One hole fixing. Other capacitics if required. Your dealer stocks Please

Descriptive folder upon request.
Colvern Independent Vernier - Price 2s. 6d.
Ask your dealer also !or the Colvern Low Loss

the Colvern! THERE IS A CAMGO CABINET FOR EVERY CIRCUIT

Coil Fi - -
c oil Former Fla G O TRADE ENQUIRIES ESPECIALLY INVITED
ollinson Precision Screw Co.Ltd. provest Werks, Macdonald Rd., OARRINGTON MANUFACTURING CO., LTD.
Walthamstow, London, E.17, Telephone : Walthamstow 533, 18/20, Normans Buildings, Mitchell St., Central 8t., E.C.1

/ \

Build a Super-Het that works! Pay the Postman

—under the new C. O. D. regula-
tlons it 1s not necessary to sen
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 carefu"y 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

We will show you how to do it—
and guarantee you good results.

Do not build a Super-Het in a haphazard manner  Super-Het with Keystone component-.a d adhere New Complete kit of cor - £6 4 2
without any definite 1dea as to whether your to the marvellously clear diagrams anc in Iructions S.T. Drilled and engraved pancl 011 6
eforts will be successful. It is not sufficient supplied. we definitely guarantee you g.od results 100 Cabinet to fit 1700
to hope—more or less vaguely—that when the worthy of a real Super-Het. Many have received Cotanlet 5619 6
set i fnished it will bring in distant stations as many as 30 stations on the Loud Speaker in Harmony Com kit of 70
on a silent background. Surely it is much better one evening and the set has even been known to Four Drilled and engraved pancl {J }5 0
to commence the job confident in the knowledge operate a Loud Speaker in a car while travelling Cabinet to fit °
that the set when completed will do the work at normal touring speed. Special Complete kit of componen!s : £819 0
you require of it. 1f you build the Keystone Five gi’lled andﬁengra\kd panel ; lg g
inetto ht .. .. on
Get the Keystone Super-Heierodyne Book 6d, Bt f;’}:;*“vsj;hﬁgus;;;;ypffg.?‘;\;iﬁ'b e
i i ] - Cryatal Sets, I-valve, Unidynes, Reflex—in fact any

It tells you how to build thfs illustrations. Price Post Al 1 e B 4 Serll€l - f ot ot cony.
wonderful set—not a detail is complete with full- = 'S PILOT SETS
missed. 40 pages, with many size blue-prints Leg THIS MONT .

TWO-STATION 3-VALVE SET:

Complete kit of components .. B 3 1o e 4 »
Panel drifled and engrave: £1 5 ¢ When com- - .Pllo! kit of components £6 2 0
Polished Mahogany Cabinet £2 20 plete Sets of : ‘Plrllotd K;neldnllaand engvaved ;) g g
Any components supplied separately |f A s [imighed : parts and panel : olished Mahogany inet .
{nstrument, Aena{)tcsted logged and Royalties paid - £3710 0 ] nrel:mrchgzedto- : 2.VALVE REFLEX RECEIVER
: gether a Marco~ : “ ”
PETO-SCOTT CO_ LTD, Sy 0?12,6 : . Pilot ” kit of components - £71 5 6
CITY ROAD, E.C.1 : al : Filot” Panel drilled and engvnv:d 010 6
iRF=RATNORRU Y] o Polished Mahogany Cabinct o - 4 150 9
BRANCHES ; 62. High Holborn London, w¢:1 Waithamstow ¢ 230, Wood St, + be yemitted. \ "’
leouth 4, Bank of England Place,  Liverpool : 4, Manchester Stréet, -y e \\ 4
P.S. 4813
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For “ The Wireless Constructor’ at our Elstree Laboratories.,

“ Cyldon ” Variable Condenser

R. 8. 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 bo electncally
and mechanically sound. The finish is
excellent, and the component can be
thoroughly recommended.

A Novel Panel Lamp

A LAMP for illuminating the dials

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-
Jamp bulb. Mounted on a 36-in. panel,

The “Cyldon”’
characterised by its excellent finish.

variable condencer is

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‘\I ‘“ Efesca Vernistat’’ 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

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 the
latter to cover the
whole of the resist-.
ance winding,

On test, the rheostat
was found to have a re-
sistance of 30 ohms and
to be almost silent in
action. The only eriti-
oism is that the closely-

wound tu"}ﬁ tOf ‘”.i‘e A sectional drawing showing the slow-motion
are  somewha easily device of the *‘ Crescent’ coil-holder.
loosened.

Tubular Connecting Wire

ESSRS. 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 be 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

HE new ‘Crescent?” two-coil
holder manufactured by Messrs.

W. J. Henderson & Co., Ltd., is so
designed that the swmgmg 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 mappxecmble and

this well-finished component can be
recommended,

“ Peerless ” Dual Rheostat

ESSRS. THE BEDFORD ELEC-
TRICAL & RADIO CO0.S
‘ Peerless ’’ dual filament rheostat
consists of a hard fibre strip carrying
both dull and bright emitter resistance
windings, mounted on an aluminium
frame which forms a bearmg for the
spindle and contact arm. A-graduated
dial and terminals are provided.
This component is well made and
finished, gives good control, and has a
particularly smooth movement.
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Battery Holders

R. 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
stundard grid battery mot exceeding
Z in. in width (the length heing im-
material), and should prove useful to
constructors,

*“ Sangamo ”’ Fixed Condenser

A “ SANGAMO ” mica condenser,
: made by Messrs. The British
Sangaimo Co., Ltd., has been tested at
our laboratories. It is made of brown
insulating material 1 in. long and
1% in. wide, baving rounded ends fitted
with metal bushes and screws for con-

Neat grid battery holders made by
Mr, A, G. Brine.



Tae WIRELESS CONSTRUCTOR

necting purposes. It was found to be
of the rated capacity and to possess in-
finite insulation resistance,
properties being unaffected by ex-
posure to very bad weather conditions.

A Short Wave Tuner

ESSRS. 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 wrods, while the
reaction coil is of silk-covered wire on
a smaller former and arranged to turn
through 180 degrees, being controlled
by a kuob 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-

oth these.

valve set. This tuner is well designed
and can be recommended.

“Decko” Valve Window
HIS 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 sarews
and nuts provided. The workman-
ship is good, and the component can

_be recommended.

Ebonite Bushes

BONITE bushes made by Messrs.
The Darex Radie Co. have been
tested at our Laboratories. They are
intended for use in mounting termi-
pals, etc., on wooden panels 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 o useful and reliable
means of mounting.

“ Aermonic” Valve Holder

NE 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.

May, 1926

 Accuratune ”’ Vernier Dial

"JI‘WO large knobs are provided on the

‘“ Accuratune’’ 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 vermier adjust-
ment. The knobs are hollow, and
house the 80 to 1 gearing, while a 4-in.
frosted metal scale graduated from 0
to 180 is provided. On test it was

-

Lo

Three screws and nuts are used to fix
the * Decko” valve window.

found that there was no appreciable
backlash, very fine control was obtain-
able, and the scale could be fread
clearly. This dial can therefore be
thoroughly recommended.

“ Cosmos ” Lead-In Tube

HE “ Cosmos ”’ lead-in tube, re-
tailed by Messrs, Metro-Vick Sup.
plies, Ltd. consists of a threaded brass

CAPACITY

MOUNTED
ON WHAT?

Poor ebonite won't
help to make an effi-
cleut 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 am
imitation of Clayton.
Write us for kxlxamc to(
nearest stocklst—it’s
worth the trouble. Model D—Baseboard

Model E—Back of Panel

to

REDUCED

a minimum @

The AERMONIC

Anti-Capacity VALVE HOLDERS

Combines mechanical strength
with electrical efficiency. lts
shell-liks structure eliminates
the grave high-frequency losses
set up infother designs,

No careful constructor can

CLAYTON RUBBER CO. LTD., DEPT. E5.
Progress Works, Croft St., Clayton, Manchester.

afford t> ignore the influence
2/6 of the vnfve "holder.  Get
EACH Aermonic and get' America !
Distributors :

London and S8outh: James Christie & Sons. Ltd., 248, West St,, Sheffiald,
London Agents : A. F, Bulgin & Co., 10, Cugsitor Street, London, E.C.4
k British Isles excopt above: V. R. Pleasance, 68, Fargate, Sheffeld. ‘

/3lood

Price

3/-

bear inspection and stand constant .use.
They are guaranteed to give efficient per-
formance for a period of three years,
GRID LEAK OR ANODE RESISTANCE
(Price with Condenser, as illustrated 4/=). Postage on either 3d,

‘BRETWOOD Ltd. 12-18, London Mews, Maple St. London, W.1.

Price

3/-

H.F, 33

ORI

ALL FORMO Apparatus is
of advanced design
and satisfies all requirements
of Low Loss and Mechanicc!

and Elecirical Efficiency,
New Catalcgue Now Ready.
Straight line frequency Conden-

sers, Rquare Law, Low Loes
Condensers. LF Transformers,
Piuga and Jacks. Choke Cafpa-
city Couplers. Low Loss, High
Efticiency Couplers and Osciila-
tors, ete.

THE FORMO COMPANY
Crown Works, Cricklewocd,

N.W.2

gm0
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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

TRrrrererrey

o K

A sketch of the
*“Cosmos’’ lead-in
device.

on at either end. Terminal nuts are
provided for connections, and the
whole forms a very simple and satis-
factory lead-in device.

“J1J.R.” Plugs and Connectors

SAMPLES of “J.JR.’ products

sent in by Mr. J. Rowe include a
safety wander plug fitted with a fuse
wire to prevent damage to vaives 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

efticient, and can be recommended for
general use,

L. & P. Geared Coil Holder

]FROM Messrs. The London & Pro-

vincial Radio Co., Ltd., we have
roceived 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 comnections,
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.

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.

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 C-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 hole
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 diso
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

| '-BOTH coarse and fine adjustment is

possible with Messrs. Williams,

Ellis & Co.’s ‘‘ Security »> vernier dial.

’

The handsome *‘ Accaratune’’ vernier

dral.
703
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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
VARIABLE 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 osciljation 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.

(14 C »”
Radio anti-capacity anti-vibration valve
holderq

springs support the Norman

The skeletonised end plates are con-
nected to the moving plates and
spindle, while a pigtail connection
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 1s well finished and
electrically and mechanically -sound,
while the vermier provides a fine and
smooth’ control.

Radion Valves

ROM Messrs. Radions, Ltd., we
have reccived 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, @ 2-volt .34 ampere
valve, known as the D.E. .34, gave
good results in the H.F. and detector
positiong, but provided disappointing
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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 6.5 volt .34
ampere power valve gave  exceifent
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
E 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 fanction well for H.F., L.F.
and detector work, bearing out the
makers’ claims as regards current con-
sumption and general suitability.

“ Solenex ” Coil
ROM M:. F. G. Ketelbey we have
received a No. 50 ‘‘ Solenex ”
coil mounted on a hollow standard pin

* radio coils are enclosed in

‘“ Solenex’
attractive transparent cases and have
standard plug-in mounts,

and socket plug. The coil itself is
contained in a transparent orange
celluloid case 3% in. in diameter. On
measurement its inductance was found
to be 210 microhenriés, 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, Thae
sluminium horn is enamelled black
and so shaped that it curves back on
itself, the cnclosed 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

ESSRS. 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-cirewited. Solid con-
struction and positive positions char-
acterise the switch, A dial is pro-
vided.

“ Wootophone ” Variable Condenser

HE ¢ Wootophone > variable con-
denser is made by Messrs. F. BE.
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.

90000000 00000000000000000000000000000080000600080

The Short Wire
Valve Panel

00 000ceqe0seccccrcncecessccsiscecsescseststses

ees0os00000000e
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Sir,—Having read a report on the
¢ Short Wire’” Valve Panel, described
by A. S. Clark in the January, 1925,
issue of Tue WirerLess 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.

S5IT at about 3% miles is almost
deafening, while 2L0O, 6BM,. 5WA,
2ZY, 5NO, 58C, 2BD, 2BE, 5XX, 2LS,
6NG, 6LV, 6ST, CFR, RI, Petit
Parisien, Ecole Supérieure, 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 1s only about 30 ft. high,
and I think this set gives excellent
results, and I wish Tee WirgLess Cox-
STRUCTOR eVery SUCCess.

Yours faithfully,
E! Barpwin.

Erdington, Birmingham,
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SOME USES FOR 2
B

@ THREADED ROD &
8 9
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HE uses to which threaded brass
rod (or ‘‘studding,” as it is
often called) may be put are

more numercus 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

fSLOT
TA I;FED HOLES, == PANEL

. > v
§ STUD "= 9 e ~s TOP
GRUB SCREW NUT

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 wunnecessary.
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 708.
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EBONITE SHES

" FOR MOUNTING S¢=g PERFECT
ON WOOD. S} INSULATION.
Orders under 1f- Two required

. gud 3¢ Postage, 19: each hole

3 NUMBER 0 1 g 3 ¥
Hole in Bush ... 6BA, 4BA, 2BA, 147 5/16 3/ 8 7/1()"
Price each : 1d. 13, id. 1id. 2d

DAREX RADIO CO
Standard Works, Forest Hill, London S.E2 3}

ELECTRADIX RADIOS

Offer enormous selection of every kind of
wireless appnmtus 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

Headphones and Loud Speakers rewound to
any_resistance and remagnetise
EQUAL TO NEW !

. at small cost. = Our 27 years’ experience of
. electrical instruments and wire wmdlng is your

guarantee, . Customer writes : —-lllanks
. to the excellent manner in whi it was

ui;ri:gtywned, the results aduwcd have been
! Magnet zstoeiding. Propris:
. Co.

Coil Depl., Oiiver
y Pell

.Wgolvai:h,
i LI

Control
1ad.

Ultra low-loss, Selective®
Fieldless, does not pick
up mterfenng signals.
Consists_of two Toroidal
Coils, am 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 12/6 r i
Coruplete with holder on base 13/9 i

Postage and packmg 6d.

44, Accessory House,
RAn'Ax lT Palmer Place,
Holloway, N7

SUPERIOISOEIABINETS'
SUPER SETS

WRITE FOROURILLUSTRATEDLIST 32C
etebissss  EFARNELL &SONS J .
1838 - BIRKENSHAW NR.BRADFORD. |
REPAIRS SETS PHONES

- TRANSFORMERS

Officially approved -by Radio Asscciation

ALL RK "GUARANTEED
LOWEST RATF.S—24 HOUR SERVICE

Cash on delivery if desived,

John W. Miller, 68, Farringdon St., E.C.4
Phone : CENTRAL 1950
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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
remarkable five-valve receiver has been evolved as a result.

@
DEBDDDDDDDBDBDRDRDDTEBD DS DDBHBHDED!

ECENT research into the prob-
R 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 guite. a number of enthusiasts
pin their faith to superheterodyne re-
ceivers, there are many who would
much prefer to use ordinary high-fre-
guency 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,
ceiver, built on the lines indicated by
theoretical research work, has amply
demonstrated the capabilities of really
efficient multistage high-frequency
amplification.

and a practical re- -

D
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Three H.F. Stages

During the B.B.C. ¢ silent period ’*
of a quarter of an hour recently, Press
represenfatives 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

Auyone may obtain full instructions
for building t {ns 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 constructional details are in-
cluded. The number of stations re-

A class at a Nottingham Council school enjoying a lessen on L.F. ampli-

fication.

Wireless lessons now form a part of the science course.
In replving to advertisers, please mention TnE WIRELEsSs CONSTRUCTOR.
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ceived, as recorded in the tést report,
13 in itself eloquent testimony to the
capabiltties of a receiver which com-
bines selectivity and sensitivity suffi-
gient 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., AM.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 prcblem 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
Waireless, gives an account of some of
his recent experiments. These have
dealt with the use of shielded coils-as
an aid to the
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
under modern reception conditions.

Parallel Feed Circuits

Those who are interested in.the test~
ing of yarieus-circuits will find in Mr.
G. P. Kendall’s aiticle on'* Experi-
ments with- Useful 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 WWireless which may be read
with advantage by every wireless
enthusiast. E :

Screening in Practice

The application of Mr. J. H.
Reyner’s investigations on the screen-

design of efficient

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 rccciver 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 Me. C. P.
Allinsont a short-wave saperheterodyne
receiver for wavelengths between 15
and 19§ 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

=i -

THE WIRELESS CONSTRUCTOP

this issue an article on valves and
valve circuits, which, coming from one
who has such a 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
problem 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 Vireless, the One
Word "Weekly, seem to have caught
the popular fancy. One of the con-
tributery reasons for their popularity
is that ‘they enable a crystal receiver
to he sunited 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.
IIT, 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.

il

LI

= s -

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 as new; Valves, 4/6
each; smart Headphones, 8/8 pairs new 4 -Volt Accumu-
lator, celluloid case, 13/-; new 66-Volt H.T. Battery, guar-
&nteed, T~ 27 Valve Ali-8tation Bet, 84. Approval willingly

©. TAYLOR, 57, Studley Boad, Btockwell, LONDON.

THE NEW MAGNADYNE.

l{\{n entirely new design incorporating a stage of

before the first detector, Price, ready
wired and Aerial tested, £45, plus Royalties £6 10s
Full particulars on apphcanon Demonstrations
arranged by appointment.
Send stamp for Latest Lists dealing with {3 Radio
Press Sets, and new lllustrated Catalogues.
Nore.~Where a | set f
together with a drilled panel, is
Royalties at the rate of 12s. 6d. per' vab
are payable,

BURNE-JONES & CO., Ltd,,
HAGNUMM;‘;USE,

296, Borough High Street, LONDON, S.E.ls

urchased,
holder

Telephone : Hop 6257,
Telemms * Burjomag, Sedul London."
Cables : ** Burjomag, London.
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THE 1-DIAL REFLEX.
.As described in this issue by Mr. E. L M'nrrlolt

a

YL e T Y YT

1 Cabinet with basebonrd as described . . on
1 Ebonite Panel, 14 X 7 x §, ready Drilled ..
1 E!escA Regenerative Aerial Tuner ..

13 Geared Condenser 0005

2 ML H. Dual Rheostats s
2 Magnum Angle Brackels (nmnu)

1 Magnwm 5 Terminal Pane! with Termmals -
1 Magnum A & E Terminal Pane

1 Magnum Anbi-Capacity Valve Eolde!

2 Lotus Buoyaccy Valve Holders

1 Watmel Combined Condenser and Gnd Lnk

1 ekt

[
e;wem¢punmowt&~wuummea."

1 MH, condeuser on bn.sa 0001
1 M. H. Condenser on buse, 000?
1 Telaphono Jnck

1 P o -
1 U.S. Super Tnnnlormet 3to l o e 1
) 3 I?ixcrl Condemt. 0002 o e .

Transt No. 1 .. 1

Glasite ..
1 Magnum Aponodw Tran.ulonnu No. 3
1 Sek Radio Press Traosfers
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MAGNUM
ANGLE BRACKETS
As fitted to several Radio
?ress Sels,

Price per pair, 3/-,

- e,
4 uge,
Prlce per pax, 2:;
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APERIODIC H/F.
TRANSFORMERS.

This transformer enables
astage 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
signalsis greatly simplified.

these

ransformers are invaluable, a stage of H.F.
before the first detector giving greatly increased
range and selectivity.

FOR SUPER-HETERODYNE SETS

Made in the following ranges :—

ﬁa,l- Aperiodic 300-600 metres.
o, 2 L o we—ib 2 ”
No. 38 s, .. 1,100-3,0 -

PRICE 10/- EACH

COUPON

FREE BLUEPRINT SERVICE

Vol I11.

Wireless Constructor.

No. 7.

May, 1926.

application.

This coupon entitles the reader to one back-ol-panel blueprint of any
set deseribed in the above issue, and must accompany each postal

COUPON

QUESTIONS AND ANSWERS

This Coupon must be accompanied with a 2/6 P.O,
and Stamped Addressed Envelope.

“Wireless Constructor,”

MAY,
1926.
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Buy It To-day!
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To possess the Radie Press Year Book is te have at your
elbow the facts and figures essential to your hobby.

The brief su

given here gives only a very

slight indication of the value of this book to you.

SPECIAL ARTIOLES BY EXPERTS.

By Major JAMES ROBINSON, D.Bo., Ph.D., F.Inst.P.

¥I‘l'n oauses and effects of osclilation [m the H.F. stages
give experimenters much thought and worry. Careful study
of the facts set out here will help you to solve these problems.

WHAT I8 OOIL RESISTANCE? By J. H. REYNmR, B.Se.
AMIE.E.

L]
(Hons.), A.C.G.I,, D.I.C,,
B R o e B ook L e e o ot e of EC (o tpo tr yourang csi
e gives much & ona ormation very
. no-puon and relayimg of American broadcsast. dlﬂi t of access to the ordinary reader.
L]
BOME FACTS ABOUT VALVE FILAMENTS. By Capt. USEFUL DATA
< H. L. CrowTxER, M.8¢. v,ﬁ.]g,,:{.n_ .y 1 S
. 11 partioulars of all the leading types of valves are given &
a ;‘E&Twﬂ; "'5 t;:'; ’rcnom YOUR AERIAL. By Capt. :in tt;l;lls s%ctégn. 'Theltxl- workiknz characteristics are d"fv‘. ﬂl)n o4l
1J etail, an e respeotive makers’ curves are included for the 9
Is your aerial as officient as it can possibly bs ? This article ) 4
b vl ¢yive you numercus hints on its erection, insulation, and it ti'ma between twe covers. '
R ‘other practical matters. Call 8igns. ]
. Wo have here cellated the most up-to-date and compre- 1
. LOW-FR!%U !NGY MAGNIFICATION. By Capt. H. J. hensive list of Amateur stations yet published, and & quantity
3 RogND, M E.E, of useful miscellaneous imformatiom In the most practical
A The pame ofl Ocp‘;.ﬂln il}/ound of Mt;m strcohrll; Companyi form for ready reference.
5 s familiar te all, and articles emanating frem pen are & Wireless Calculations Made Emsy 4
. once suthoritetive and practical. This combimed teohmical This section places at the dj y: al of all the f loul
P and. practical knowledge is compressed into a brief talk om tions :vhich mnp pos S lex i oLls e
y be considered essemtial te the proper emjoy-
S : this impertant phase of Radio Reception. ment|efiwirelass asfaibabby
3 CONTROLLING OSCILLATION IN H.F, AMPLIFIERS. Workshop Section. g

Soldering, wiring, drilling—in fact, every operation im the
eomstruction of & receiver fs desoribed fm this section. Im
:dldlt{o;, dmueh useful data on drill sizes, wire tables, etc..
s included.
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C&n})onents that have built up the Presti(g)e of RI
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The prestige of the name R.L is second to none in the Wireless industry. Every component
manufagtured under the name R.I. successfully upholds that prestize. You can rely on R.L
components ; they embody the cumulative experience of 25 years, backed hy the great reputation
which RY. are determined to maintain.
Look at the R.I. DUOSTAT, a component which marks the highest standard in valve filament
current control. The special construction cnables it to 'be used for bright—or dull—emitter
valves. The contact is uniform and smooth in operation, eliminating all microphonic disturbances
during the adjustment of the filament current and giving certain assurance of valve safetv.
PRICE 1/6
THE R.I. PERMANENT MINERAL DETECTOR is absolutely permanent and unaffected by vibra-
tion. No catwhisker is emploved 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 thro-ghout their area. Manufactured in two different forms. Standard pattrrn,
with supporting ciips 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,
.~ PRICES: Standard Pattern, 6/- One-hole fixing type, 7/6
The R.I. RETROACTIVE s wound with a single layer of wire, a method which has been
proved by eminent techniclins as more efficient than multi-layer winding. This instrt ment covers
a range of wavelengths of [from 175—4,000 metres and provides efficient uerial reaction over the
entire range. It costs far leys than a set of plug-in coils to cover a similar range, and is
far more ttficient and easy %o operate. PRICE 39/6
The R1 HF. TUNED I \VALVE COUPLING UNIT.—This special anode unit for one-hole
fixing, covening a range of wavdlengths from 200—4,000 metres has bren designed to complete the
series of components required tb build either 2, 3, or 4-valve sets. The unit has five tappings and
the coil is wolynd on a/grooved ebonite cylinder in such a way thot the impedance of each tapping

has been calculdted tofkeep thé reactance value approximately uniform for all wave-lensths.
PRICE 29/~

H:;:’te?gr the R.I. Blue and Gold Cataloque, frce on application.
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