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A bigger and better Burndept range

The Burndept
Super ~ Vernier Dial

The necd for finer adjustment
of condensers, etc., than is given
by ordinary dials and knobs
is well supplied by the new
Burndept Super-Vernier Dial.
It is about the same size as an
ordinary dial and can be fixed
to almost any set without dis-
mantling the instrument. The
mechanism —a novel friclion-
driven epicyclic gear —is con-
cealed within the dial. Thedial
and condenser rotate at about
one seventh of the speed of the
operating knob, this gear ratio
having been selected after care-
ful trial as giving best possible
results and velvety smoothness.
The movement is absolutely
noiseless and completely free
from back-lash and there are
none of the loud clicking noises
so often associated with geared
condensers. After half a million
revolutions, dials have required
no adjustment.

No.905. Model A4, for }” spindles
(no projections above the panel)
with knob, etc. 7s. 6d.

No. 906. Mode!l B, for {” and }
spindles (one-hole fixing con-
densers, etc.) with knob,distance
ring, etc. 8s, 6d.
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To BURNDEPT WIRELESS LTD.,

Aldine House, Bedford Street;
Strand, London, W.C.2.

Please send me a free copy of
the latest Burndept Catalogue.
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Send now for our latest Catalogue

T T VERY man who takes a keen interest in the
' fascinating subject of wireless and wishes to
A= Leep in touch with the latest developments
of the seience should write at once for the latest
Burndept Catalogue which gives full particulars of
the most extensive and cfficient range of apparatus
offered to the public, including everything from
components to complete installations. Because we
specialise in wireless we are able to produce apparatus
of unequalled quality which can be guaranteed to
give perfect results.

Many interesting changes have taken place in Burndept
Apparatus and many novel features have been introduced.
In the range of instruments, //e Ethodyne, a seven-valve super-
heterodyne receiver of improved design, stands out prominently
as the finest set ever put on the market. The introduction of
Burndept Super Valves is a notable event which will arouse
much attention : these valves are guaranteed. Burndept Coils
have been improved and now cover all wave-lengths from 20
to 22,000 metres. The Burndept Super-Valve Dial will become
as popular a component as the Anti-Phonic Valve Holder.
As the important advances that have been made cannot all be
indicated here, we strongly advise you to secure a.copy of our
latest catalogue at the earliest opportunity.
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Don’t miss the Burndept Exhibit at the
N.A.RM.A.T. Wireless Exhibition at
the Royal Albert Hall, Sept. 12th to 23rd,
Stands 11 and 12, Boxes 74 and 75.

PALP NS N N

BURNDEPT

| TR il i ke /A 7 i iz
7

% % o ree 174 %% 2 er#7g
OV Ve b W) ) B |

HEAD OFFICE : Aldine House, Bedford Street,
Strand London, W.C.2.

Telephone - Gerrard goy2. Telegrams : Burndept, Westrand, London.

BRANCHES at Birmingham, Brighton, Bristol, Cardiff,
Exeter, Glasgow, Leeds, Manchester, Newcastle; Northampton.
and Nottingham.

.
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A Short-Wave Problem

HE experiences re-
ported Dby some
of our readers
who are pre-
paring receivers
for the tests
from NKF serve
to emphasise the importance
of a problem which ‘seems
to be receiving too little atten-
tion from the experimenter upon
short waves. When a short-
wave receiver has been finished,
quite a difficult problem is pre-
sented bv its calibration, and
the difficuity does not end here;
in the Reinartz circuit {which
{:rovides one of the easiest
1ethods of constructing an effec-
tive receiver for frequencies in the
neighbourhood of 14,991 kc.), the
calibration of the circuit depends
to a noticeable extent on the
setting of the reaction conden-
ser and the number of turns in
use upon the reaction winding,
and it often happens that some
change being made in the aerial
system completely alters the
reaction demands of the circuit,
and when this has been cor-
rected the calibration is found to
be upset.

Considerable pains are usually

devoted in special short-wave
receivers to the reduction of all
stray capacities, and when the
set is operated at small conden-
ser readings the inter-electrode
capacities of the valve play a

quite important part, and it is
therefore within the bounds of
possibility that the calibration
which has been laboriously
obtained may be lost by a mere
change of valve.

Bearing these points in mind,
and also the fact that the space
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occupied upon the dial of a con-
denser of convenient size by the
signals' of any one station upon
the shorter waves is exceedingly
small, it is evident that a wave-
meter of some sort is practi-
cally essential if a great deal of
time is not to be wasted in
searching. Probably many ex-
perimenters feel that the cali-

bration of any wavemeter which
they may construct is a matter
of “prohibitive difficulty, but a
little consideration of this point
will show that the difficulty is,
in reality, not a very serfous
one.

All that is required is a cali-
bration of quite approximate
accuracy, but of dependable con-
stancy. There are at the present
time a sufficient number of sta-
tions transmitting on accurately
measured wavelengths  which
frequently announce the fre-
(H:xency or wavelength which
they are at the moment using,
and it is therefore a fairly simple
matter to secure a calibration of
sufficient accuracy for the ordi-
nary purposes of searching.

‘The actual design and con-
struction of a wavemeter for use
upon these higher frequencies,
however, is a matter which re-
quires a good deal of experi-
mental work, since the normal
types of wavemeter become ex-
ceedingly inconvenient to use on
such high frequencies.  The
buzzer wavemeter is, of course,
practically ruled out in its con-
ventional form ‘for any really
accurate worlk, while the hetero-
dyne wavemeter becomes subject
to manv annoying defects upon
such high frequencies as those
equivalent to the 20-metre wave-
length.

(Concluded on page 713.)
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A recent portrait of Mr. C. C.
Paterson, O.B.E., the Director of
the G.E.C, Laboratories.

which is played by research

in the development of any
new product. The valve as used
to-day in all its multitudinious
applications is, perhaps, one of
the most striking recent exam-
ples of this.

From the point of view of the
outside public the story is simple
and somewhat uninteresting. In
the early days of wireless broad-
casting, immediately after the
war, the only valves in use were
bright emitters of the R type.
There were one or two different
types of valve, it is true, but very
little was known about the de-
sign of valves to fulfil any given
conditions, and, in addition, the
price was 26s,

Dull-emitter Valves

Then, after some years, the
dull-emitter valve makes its
appcarance, and the principle em-
ployed is, in itself, so simple that
the public asks why it was not
thought of long before.

As a matter of fact, the dull-
emitter valve was only made a
practical proposition by the per-
fecting of the processes employed
for the exhaustion of the bulb,
and this work occupied  several
years of concentrated research.

The ultimate result is that
these methods are applied to the

FEW people realise the part

~ P
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In view of the recent articles by Mr. Harris on the various

research laboratories he visited during his tour of America,

this description of a visit to an English research laboratory

will be of particular interest.

The article has been specially

written by Mr. J. H. Reyner, B.Sc. (Hons.), ACGI,D.IC.,
of the Radio Press staff.

The G.E.C. Research Laboratories 5
!

manufacture of other classes of
valves, and further improvements
are made from time to time, with
the result that the price of all
valves is periodically reduced,
and it is now possible to buy for
16s. 6d. a valve of the most
expensive dull-emitting type (the
60 milliampere class), which does
the same work as the 26s. bright
emitter of a few years ago.

All this is the result of a few
years’ quiet but persistent re-
search upon methods of valve
manufacture, about which the
general public heard nothing.
This work, of course, was going
on in all the chief works in the
country, one of the most impor-
tant being the General Electric
Company, who have erected a
large laboratory at North Wemb-
ley for research in lamp and
valve manufacture, and other
subjects of interest to that com-

pany.
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Glass Bubbles

Through the courtesy of Mr.
C. C. Paterson, O.B.E., the
director of the Laboratories, we
are able to give a very interest-
ing account of the work which is
being conducted at this establish-
ment,

One of the most important
factors in the manufacture &
lamps and valves is the glass
which is used for the bulbs them-
selves.  The physical properties
of the various types of glass are
therefore the subject of experi-
ments, of which the following is
one rather interesting example.

At one time in the past the
occurrence of numerous bubbles
in the glass tubing used in
lamps and valves was a disturb-
ing factor, since the bubbles, in
addition to  being unsightly,
occasionally caused a breakdown
of the glass and allowed air to
enter the finished lamp or valve.

A view of the electric furnace used for annealing samples of metal.

The long tube on the left, with the coil sliding over it, is used to intro-

duce the samples at a point some distance from the furnace itself,
as described in the article.
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In order to obtain information
on this point, therefore, a satu-
rated solution of sugar is em-
ployed, which is mixed to have
the same viscosity as the molten
glass will have in the process
under consideration. It is found,
for instance, that for each value
of viscosity there is a critical
slope in the _pouring process
_above which bubbles are obtained
in the glass. The value of this
slope and other _elevant informa-
tion can be obtained by a study
of the appropriate sugar solution.

Annealing in a Vacuum or in

Hydrogen.

Another very interesting pro-
cess was that of the annealing
of electrodes of valves or other
specimens of metal in a vacuum
or in an atmosphere of hydrogen.
In the case of the larger valves
the extraction of all- the occluded
gases in the . anode and grid
occupies some considefable time
after the bulb itself Mas been
exhausted.

Occluded Gases

In order to save time, there-
" fore, these electrodes are often
annealed before being inserted in
the valve. The annealing process
consists in heating the electrode
in a suitable atmosphere, when
the occluded gases are driven off
by the heat, and may be ex-
tracted by the usual pumping
rethods. -

An  electric resistance furnace
is used for this purpose. The
furnace consists of a long tube,

around one end of which is a
coil of wire carrying an alternat-
ing current. -The material to be
annealed is placed inside the tube

Wireless WeeKly

tube, therefore, is made long, as
previously stated, and the ma-
terial is introduced in a special
boat of nickel to which a small

The 150,000 kilocycle oscillator, coupled to a Lecher wire on which
standing waves of 2-metre wavelength are produced. The test lamp
can be seen lit up at the first current node.

and is heated by radiation from

the heat generated by the
currents . flowing through the
coil

Method of Introducing the
Material
The material, when anuealed,
must be cooled down before being
taken out of the furnace, and this
takes some time if it is left in
the hot part of the furnace. The
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-
=
&
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A corner of the valve testing department, showing the apparatus
for checking characteristics on the left, and. the life test panela
on the right.
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piece of iron is attached. This
boat is introduced at the cool end
of the tube, which is then sealed
up (to enable the air to be ex-
hausted later in the proceedings),
and the boat is moved into the
hot end of the tube by means of
a moving coil sliding over the
tube.  This exerts a magnetic
effect on the piece of iron
attached to the boat, and enables
it to be drawn into any desired
position. ’

A similar method is employed
for removing the charge.

Tests for Vacuum

The method of measuring the
vacuum inside a lamp or valve
is of interest. It consists in
sealing or otherwise connecting
to the bulb under test a small
bulb containing a filament of wire
{an ordinary unmounted tungsten
filament lamp serves for the pur-
pose). The resistance of the
filament is then measured, and it
is found to vary with the amount
of gas in the bulb. This is due
to the difference in the convec-
tion of heat away from the fila-
ment by the molecules of gas, the
more gas present the greater
being the cooling, and thus the
less the resistance. This device
is known as a Pirani gauge.

These gauges are used to test
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Some of the life test panels in the ualve department.

A key to this

photograph is given in Fig. 1 below.

all the metal valves during con-
struction. The most critical part
of the manufacture is the sealing
of the glass end on to the copper
anode, and. it is obviously un-
economical to continue with the
manufacture of the valve if this
part is faulty, Hence each valve,
as it reaches this stage, is sealed
on to a Pirani gauge and par-
tially exhausted. The vacuum is
then tested every day for a con-
siderable period. If the resist-
ance of the gauge remains con-
stant throughout the test, then
the glass-to-metal seal is con-
sidered sound.

Filaments

Another very interesting exam-
ple of the persistent research into
minor points which makes all the
difference between success and
failure was found in the photo-
micrograph department.

Experiments have been con-
ducted now for a considerable
period into the structure of fila-
ments used in the manufacture of
lamps and valves. The ideal
fitament, from the point of view
of mechanical rigidity, is one
which is composed of a single
long, fine crystal.

Various methods of manufac-
ture and treatment have been
tried, and some results remark-
ably near the ideal have been
attained. To examine the fila-
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when the whole is placed under
a microscope and examined.
Photographs of suitable speci-
mens are taken for record pur-
poses.

Life Tests
There is a remarkably compre-
hensive valve-testing department,
two views of which accompany

this article. Here.  the new
valves are tested for charac-
teristics and performance, and

tests are made to sec that exist-
ing valves are up to standard.

One of the most interesting
features is the life test panel, in
which valves of any type or make
may be put on life test. Facili-
ties are available for placing the
requisite- high-tension and grid-
bias voltages on to the valves
so that the tests shall be as fair
as possible.

A.C. for Filaments

It is interesting to note that
the filaments -are lit with alter-
nating current on this panel. The
reason for this is as follows :—
If the filaments are lit with D.C.
and the current is regulated with
a resistance in series, then, if one
of the valves burns out, the
voltage on the remainder rises,
because the current taken is less,
and so the voltage drop in the
resistance is less.

This means that before long

Banks of six |

| Gridbras panel /or pulting required 9//'('7
volfage on any 9roup of six valves.

srmifar
valves. N

Controls for
1ndyction
regqulators)
one foreach
bank of six

D —~——+ Fuses on 45V AL supply.

= Mlain swilches

- Anode polentiomefers across 160V
AC supply, fitled with 4 sliders
each fooblain correct voltage an
each bank of six valves

o fuses for 160V DC.

valves,

o _—9/

7 Switches for.
Plugs for connecting shiders of
anode pofentiometers to each group

uuugul UUUUUU

__of valves.
_,_,_—-—-—b“ Boltorn ha/f of panel similar fo Igp.

Fanels AandB are the foppings fomthe  filament fransformer secondaries (see fig2).
The plugs give 0, 2, 3, 4, 7 and [Ovalls. An 1y infermediale volfage /s oblained
with the induction requlator:
Fig.1.—Key to the valve test panel illustrated above.

ment, the wire is dropped into a
small bath, about % inch square,
containing molten glass. The
glass is then rubbed down with
emery cloth until the filament is
exposed to the required depth,
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another valve may burn out,
which still further increases the
voltage on the remainder, so that
the effect is cumulative. It was
not an uncommon experience to .
find a whole bank of six or more
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valves burnt oeut during the
night from this cause.
Induction Regulator
The method now adopted,

therefore, is to use alternating
current with an induction regu-
lator 1o control the voltage.

This instrument is a species of
variometer, and may be con-
sidered as a transformer with a
variable transformation ratio (see
Fig. 2).. When the coils are
helping one another the ratio is
a maximum, while as the rotor
is rotated relative to the stator,
so the ratio decreases to a
minimum, =

In this manner a continuous
variation of voltage is obtained,
and this voltage is independent
of the current taken by the load,
i.e., the number of wvalves in
circuit.

The grid bias is obtained from
nickel-iron cells giving a voltage
of 1.25 each instead of z with
lead cells, so obtaining a finer
control.

Exhausting Processes

A walk through the exhausting
room showed the usual forms of
exhausting plant. The valves
during exhaustion are subjected
to heat in order to drive off all
the gases occluded in the glass of
the bulb and the electrodes them-
selves.

A photograph is appended
showing a large metal valve
undergoing exhaustion just after
the glass has been sealed to the
copper.

415 VOLTS A.C.
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A view of the high-tensien iesting apparatus, showing a flashover

test on an insulator. Inset: A close-up view taken during the actuel

fAash at 110,000 volts.

Inpucrion  Recuearom

Srep-Down TransFormzR

Tapped Secondary ro Give Svifable
Voitages. Tappings go to Sockefs Marked
Aor8on Fia I

Fig. 2.—Illustrating the use of an induction regulator to control the
voltage on the valve filame s.

This valve will then be tested
for vacuum as previously men-
tioned, after which the top will
be cut open and the grid and
filament inserted. The whole is
then sealed up again and finally

1%
exhausted. This time the oven
is lowered over the valve, which
is ‘then raised to a fairly high
temperature during the exhaus-
tion. Current is alsp passed
through the valve from filament

701

to anode, which makes the ancde

red hot. This power is ab-
sorbed in the resistance mat,
which can be seen on the
left.

150,000 Kilocycle Oscillator

The radio department has
several interesting ipstruments
far carrying out the usual types
of routine test, such as the
measurement of the amplification
per stage of a low-frequency
amplifier.

An interesting feature of this

section was the 150,000-kilo-
cycle oscillator, of which a
photograph is shown.  The

tuning coils of this oscillator are
simply short lengths of straight
wire, bridged across, and can
be seen in the photograph on the
second page.
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The four spirals underneath
the valves are high-frequency
chokes in the filament leads.

This oscillator was coupled to
a long ‘¢ Lecler wire,” which
consists of two parallel wires

Current nodes are obtained
every half wave, and a small
pocket lamp bulb plaved across
the wires at these paints it up
quite brilliantly. Thi lamp can
be seen alight in the photograph,

A metal valve undergoing its first exhaustion ta test the glass to

metal seal prior to the insertion of the grid amd filament.

The

resistance mat and the heating oven uvsed in thz final exhaustion
can clearly be seen.

connected at one end to a loop,
magnetically coupled to the oscil-
lator.

The high - frequency oscilla-
tions set up ‘‘ standing *’ waves
on the Lecher wire of the corre-
sponding wavelength, in this
case 2 metres.

at the first nade, metre

along the wire.

one

High-tension Tests

A recent addition to the equip-
ment is that of a high-tension
testing plant for festing insulat-
ing materials, Thisplant, which is
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capable of producing voltages of
150,000 volts above earth poten-
tial, enables valuable information
to be obtained concerning the
breakdown voltages of insu-
lators, etc.

It was demonstrated in a
flashover test on a porcelain in-
sulator of the type used for sup-
porting bodies at high potentials.
As the voltage was increased the
insulator commenced to glow,
indicating  the presence  of
*“ brush " discharge, and finally
flashed over with a roaring
noise at the breakdown potential
of 110,000 volts.

Design of Transformers

The ‘transformers used are
interesting in one respect. In a
high-potential arrangement like
this the trouble is to maintain
adequate insulation between the
windings and the core, which is
at earth potential. In these in-
struments, which were designed
by Messrs. Haefely Bros., the
transformers are insulated from
earth by being mounted on
wooden legs, so that the cores are
themselves at a high potential,
and the insulation required on the
windings is much reduced. One
of the photographs shows these
transformers, and also gives a
close-up view of the insulator
flashing over.

A Well-organised Library

Finally a visit was paid to the
library, which is beautifully
organised. In addition to books
of reference, the leading periodi-
cals are available, and a very
complete card index system is in
force enabling information on
almost any subject to be obtained
with a minimum of delay,

These are only some of the
impressions gained during a com-
paratively short visit. The spirit
of the laboratories was one of
quiet enthusiasm, and I came
away feeling that the position of
English research is a great deal
stronger  than is  popularly
supposed.

THE AUTUMN DOUBLE NUMBER OF
“*MODERN WIRELESS”

Contains Special Contributicns from the Edito

7, Mr. John Scoti~Taggart, M.C., F.Inst.P., A M.LE.E.,, and Major James

Robinson, D.5c., Ph.D., F.InstP., etc., Director of Research to Radio Press, Ltd.; and many other valuable features.

NOW ON SALE.

7oz

Prize 1s. 6d.
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seribed in this article has been lying
dormant and semi-incubated in
various patent specifications for
i 48 years, but it is only lately that an
Bho . szl practical application of the principle
has been developed. There are two principal
patents which are concerned in this method. The
first of these is due to G. W, Pierce (British
Patent No. 15,681 of 1914). The essence of
Pierce’s arrangement is shown in Fig. 1. The
second valve has a battery connected in the grid
circuit, the circuit of this battery being completed
through the anode-filament path of the first valve.
Consequently the actual potential applied to the
orid of the second valve depends upon the con-
ductivity of the first valve. Thus as signals are
impressed upon the grid of the valve Vi, so the
voltage applied to the grid of the valve V2 is
correspondingly varied, and this produces changes
of current in the telephones in the anode circuit.

This would at first sight appear to be a rather
cumbersome method of coupling two valves in
cascade, but it will be seen later that, provided
certain conditions are fulfilled, a ‘¢ trigger’”’
action can be obtained.

Gill’s Limiting Device
“The second patent concerned is due to E. W. B.
Gill (British Patent No. 155,742 of 1921).  The
arrangement described in this patent is shown in
Fig. 2, and will be seen to be similar generally to

the previous patent except that the battery in the
grid circuit of the second valve has been removed.

Y

Fig. I’.——.Under certain conditions this method
of coupling (due to G. W. Pierce) will provide
a ““trigger”’ action.

If the current in the anode circuit of the valve
V2 is plotted against the voltage applied ta the
valve V1, a curve of the nature shown in Fig. 3 is
obtained.  The exact effect will be described
shortly, but the point to be noted is that the
anode current of V2 decreases as the voltage
on the grid Vr is increased. The curve only has
an appreciable slope over _a limited portion, so
that a strong signal would be limited if passed
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g By G. C. BEDDINGTON: (Trinity College, Cambs.). ;
; This article describes an ingenious method of obtaining a trigger effect in ;
g low-frequency amplifiers which provides considerable experimental interest. ]
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——— HE method of amplification de- through an arrangement of this sort. This was

the advantage of the arrangement that was
claimed by Gill in the particular patent specifica-
tion referred to.

Prince’s Modification

Major C. E. Prince, of the Marconi Company,
suggested to the author a circuit which is a de-
velopment of the principles underlying the two

S
‘ = N
AL
> 7.
7
i - =
e
Fig.2.—The circuit of E. W. B. Gill’s limiting
device.

previous circuits, but which takes advantage of
the trigger action which can be obtained. Con-
sider the circuit shown in Fig. 5, and assume
that ‘the voltage on the grid of the vaive Vi is
sufficiently negative to render the valve non-
conductive.

Then to all intents and purposes the grid of
the second valve is ‘¢ free.”” This grid, there-
fore, will take up some fairly high negative
potential, the value of which will depend upon
the characteristics of the valve.

This is the normal condition, and the anode
current under these circumstances will be termed
the ‘* normal current.”’

Theory of Operation

If now the valve VI is made conductive, then
the positive end of the grid battery B will be
connected to the filament through the resistance
of the anode-filament path of the first valve. The
efiect of this will be to apply a large negative
potential to the grid of the second valve in excess
of whatever negative potential may already be in
existence. This will cause a further reduction in
the anode current of the second valve.

It will be seen that the circuit is almost
identical with that of G. W. Picrce. -The action,
however, is different, in that, with the present
arrangement, the valve V1 is normally operated
at a point Z on the characteristic (see Fig. 4 (a) ),
such that the valve is non-conducting.

The normal working position of the valve V2
will be at some point such as X on Fig. 4 (b).
1t follows, therefore, that if the grid battery B
has a voitage equal to, or greater than, ¥ in
Fig. 4 (b}, the anode current of the second valve
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will he reduced to zero when the first valve

becomes conducting.

Trigger Action

The trigger action is due to the fact that with
the normal currents carried by Vi, the resistance
of the anode-to-filament path of the valve is com-
paratively low, compared with the resistance of
the grid-filament path of the valve V2. Conse-
quently as soon as the valve Vi becomes con-
ducting, practically the full voltage of the battery
B is applied across the grid and filament of the
valve V2, and the anode current of this valve is
reduced to zero. By this means, therefore, a
considerable reduction in anode current can be
arranged, such reduction being many times
greater than the change in anode current, which

A

Q‘ ANODE CURRENT

GRID YOLTS-¥) +

Fig. 3.—The type of curve obtained with the
Fig. 2 circuit.

would result if the original voltage were applied
direct across the grid and filament of the valve
Va.

Working Points on Characteristics

It follows, therefore, that in order to obtain
the best results the valve should be operated so
that the ‘‘ normal current ’ of the valve V2 is
fairly large. Thus when the voltages are applied
to the grid of the valve Vi a fairly large reduc-
tion in the anode current of V2 is possible.

Moreover, at the end of each signal the grid
will have been made excessively negative, and
must recover its potential in time for the next
signal. That is to say, the charge which has
accumulated on-the grid of valve must be allowed
to leak away.

It is thus necessary to insert a suitable Teak
between the grid and the filament. A circuit
incorporating this is shown in Fig. 5, and this
circuit has been used on telephony with consider-
able success.

Use of Soft Valves
It will be obvious that the ‘‘ trigger * effect

depends upon a somewhat sharp change from the
non-conducting to the conducting state in the
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valve Vi. This demands a characteristic with a
very sharp bend at the point where the anode
current falls to zero, and this condition is best
obtained with a soft valve. Consequently the
best arrangement is to use a soft valve for Vi
and a power valve for V2 in order that the current
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Fig. 4.—The curves referred to in the discussion
. of the Fig. 5 circuit.

controlled by the trigger valve may be as large
as possible,

In the circuit shown in Fig. 5 a Phillips’ soft
valve was used for V1 and an L.S.2 used for V2.
The valve V1 was provided with an anode voltage
of about 36 volts, and was operated at about
2.5 volts negative potential on the grid.

Strength of Incoming Signals

Provided the incoming signals are of sufficient
strength to work the ‘‘ trigger,’ practically the
only limitation of the amplification obtainable is
that of the high-tension voltage available and the
type of power valve used.

If the signals are so strong that the power
valve keeps on becoming paralysed (so that a
speaker at the transmitting end seems to choke
at every word), then the filament of the detector
should be dimmed slightly, or else a smaller
value of grid-leak should be tried. Grid-leaks
of the interchangeable type are extremely useful
for this purpose, and with the values shown in
Fig. 5 about 5 megohms will generally be
suitable.

Practical Notes

It should be remembered that the first valve in
this circuit must be arranged to work on or very
near to the point of origin of its grid-voltage

D) i€
# B.s»m R 3
| i
o = bvm[ e
= J 200-300¥

Fig. 5—The circuit suggested to the author, and
used on telephony with considerable success.

anode-current curve. To bring it to this point
no amount of negative potential applied to its
grid, if the latter be a fairly open one, is as
effective as a smaller negative potential applied
to a fairly fine-meshed grid.

704



September 2, 1925

As has been stated: a soft Phillips valve gives
very good results. A Q valve, having a muche
finer meshed grid, if used in this circuit with a
36-volt anode battery, will give excellent results,
and requires only half a volt negative or even
less on its grid.

Quality of Reproduction

The thing that first strikes one most on hear-
ing this circuit on good telephony is the extra-
ordinary amount of energy handled by a single
stage of amplification following the detector.
The second surprising thing is the almost un-
canny absence of distortion. The latter is often
blamed to a great extent on to loud speakers,
but if a really good loud-speaker is used this
circuit will reveal how little it actually does
distort.

This lack of distortion is chiefly due to the
absence of any iron circuits in the amplifier, apart
from the loud-speaker itself and the step-down
transformer, if one is used with the loud-speaker.

Signal Strength Required

A rough idea of the strength of telephony
necessary to ‘‘ trigger >’ this new circuit satis-
factorily may be given by the following approxi-
mate gauges, which, however, are rated rather
conservatively.

If loud and strong telephony comes in on a
good crystal detector without amplification then
only the detector will be needed in front of the
power valve, and the circuit of Fig. 5 will be
suitable.

If signals are of suclr a strength that speech
is received just loud enough to be heard clearly
and distinctly without any strain on the hearing
with the crystal set, then one stage of high-
frequency amplification should be added in front

Wireless Weekly

A Practical Circuit

In Fig. 7 is shown the circuit, with all values,
of a sef designed by the writer after considerable
experimenting, which gives excellent results.

The unit used in front of the trigger circuit
set consists of an aerial tuning coil tuned by z con-
denser followed by two stages of tuned-anode
H.F. amplification. The set was designed for

.
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Fig. 6.—A circuit suitable for loud-speaker work;

when signals are normally heard clearly on a
crystal set.

the reception of long-wave Continental Lroad-
casting, especially before the opening of 5XX.

Self-oscillation Tendencies

The tendency to break into self-oscillation is
extremely small owing to the use of V24 valves,
which have comparatively little inherent grid to
plate capacity; also in the designing of the set
strong capacities and couplings have been most
carefully avoided. Whatever slight tendency to
instability- there may be is very easily and
smoothly controllable by means of the potentio-
meter Pr.

Though the arrangement of a grid-condenser
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Fig. 7.—A circuit used with success by the author for full loud-speaker reception of stations which are
barely audible on a crystal set.

of the detector, and the circuit of Fig. 6 will be
suitable.

If speech on the crystal set is barely audible,
then two stages of high-frequency amplification
should be added.

705

and leak in front of the first high-frequency valve
is somewhat unorthodox, the writer has found
that with it the potentiometer control is made
infinitely easier and far less critical than when
applied: in. the more usual way to stabilise two
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high-frequency stages, one or both of which

employs tuned-anode coupling.

Results

With this trigger circuit, using only one valve
following the detector, signals can be produced
1deally free from distortion, which c¢an be
hecard a hundred yards or more away from the
loud-speaker, as a modulated output of as much
as 7 milliamps. or more can be obtained.

The writer has experimented for the past vear
to find out the best values for the circuit in
practice for telephony purposes. Once found these
need not be altered, and the circuit has proved
itself stable and foolproof. Publication has been
delayed for two reasons, one connected with
patents on further developments not yet disclosed,
and the-other that with 'the opening of §XX at
Daventry it is now possible to get the very best
results from the circuit.

Short Wavelengths

On short waves the circuit suffers to a certain
extent from the fact that the inherent grid to
earth capacity of the power valve, as well as
stray capacities from the 36-volt battery to
earth, tend to bring about paralysation of the
power valve belore full advantage can he taken
of the cumulative cffect.

One word of warning should be given to all
who propose to make up this circuit. That is
that as soon as the circuit is connected up, if one
is used to ordinary circuits, it seems so utterly
dead that one fecls there must be a wrong connec-
tion somewhere. But the way the circuit jumps
to life as soon as the right combination of adjust-
ments is fpund is apt to be startling.

Values of Components

For tuning-in purposes, to begin with, it is
advisable to use head ’phones, and in place of the
power valve an ordinary receiving valve with
about 100 volts on its anode. A slight re-adjust-
ment of the poientiometer will then be necessary
when the power valve is put in instead.

Other values of components than rhose specified
will work if correctly combined. The ones given
in this article will not necessarily prove the best
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with all types of valves; in cach individual case
the best values should be found by experiment.
The writer will be most interested to hear from

anyone using this circuit, and, through this
journal, to give any help that he can. In con-

clusion he would like to add that he considers that
the great advantage of the circuit is not so much
range as unsurpassed quality.

AR R T N N N R R P T R T

FOR SHORT-WAVE ENTHUSIASTS

It may be ol interest 1o those engaged in short-
wave reception to learn that the following mes-
sage has been sent out recently :—

“CQ de RDW. We have an experimental trans-

mission from or1oo to ozoo from 1220 to 1320
and from 22235 to 2325 GMT. DPse QSL to

following address, Russia, Nijni Novgorod, Radio
Laboratory.”

This message was sent out in English, French,
German and Esperanto.  The wavelength used
was in the neighbourhood of 30 metres (ggg4
ke.), LC.W. being employed. "On 2 valves (V-1)
on an indoor aerial in the N.W. part of London,
this station was received at R3-R8, there being a
slight amount of swinging.

Other stations heard in the region of
metres are WQN and WIZ, both beard calling
ABC, and sending V’s.

25-3

Americans on 20 Metres

Although the 20-metre wave is not supposed to
carry well at night, U1ll %as strongly received
recently on 2 valves at 11 p.m. G.M.T. He
gave his wavelength as 20.8 m. (13314 kec.) and
power go watts. His strength was R5-R%7 on an
indoor aerial.

When an American amateur gives a number
before signing off this is his wavelength.  The
A.R.R.L. have established a number of official
stations which send on certainwavelengths with an
accuracy of a few per cent.  This is a useful fact
to. remember when calibrating a  short-wave
receiver.

C. P. A

A big concentration of troops is now taking place on Salisbury Plain in preparation for the forthcoming

manceuvres.
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A battery of the R.G.A. is shown in action, directed by a travelling wireless station.
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% Mounting Valves for Short-Wave Experiments

ju]

Here the valve is supported in the receiver by
the wires soldered direct to its legs.

HE use of standard four-pin valves
for reception on wavelengths around
roo metres (2,998 kc.) has for some
time been known to be quite satis-
factory. Even on the shonter waves,
e =il below 2o metres (14,991 kc.) or so,
these valves will function well, provided that suit-
able precautions are taken in designing the
receiver, as has been demonstrated by Stanley G.
Rattee, M.I.R.E., in Wireless Weekly, Vol. 6,
No. 12.

Whenever it is desired to reach the highest
frequencies, it is essential to avoid unnecessary
stray capacities in the receiver, and to reduce to
a minimum those which cannot be altogether
eliminated. Such experiments in this direction
as are likely to lead to greater efficiency are well
worth a trial.

Valve-holder Capacities

Any valve-holder for four-pin valves, however
it is construoted, must add a certain amount of
capacity to that already present between the legs
of the valve itself. Even if the shortest and
thinnest possible tubular sockets are used, their
thickness will have the effect of bringing the leads
from the electrodes closer together, and so
increasing the capacity between them.

By soldering leads direct to the valve legs the
holder can be dispensed with altogether, and an
inappreciable amount of extra capacity will be
introduced. This is illustrated in the photograph

By A. V. D. HORT, B.A.

Some suggested methods of mounting four-

pin valves for experimental work in circuits

where the reduction of casual capacities to a
minimum is desired.

O OTOISOTOTIOHOO SO OO OOOOOOOSOOOS [
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at the top of this page. A short length of stiff
copper wire is soldered to each leg ; the valve can
then most conveniently be mounted inverted as
shown, a hole drilled in a piece of wood accom-
modating the ‘‘ pip '’ and keeping it steady.
Alternatively, the pip may rest on a piece of
sponge rubber. Connections are soldered to the
outer ends of the stiff wires in the ordinary way.

Valves with Base Removed

In order to reduce still further the capacity
between the leads from the electrodes, the base
of the valve may be removed, as described in last
week’s issue. When this has been done, the
problem presents itself of mounting the valve for
use. A suggested method of accomplishing
this is given here, the photograph showing
clearly the construction of the necessary supports.

This method of mounting, which is applic-
able either to bulbous or to tubular four-pin
valves, is to invert the valve with its pip
resting on a piece of sponge rubber glued to the
baseboard of the receiver. A wooden upright,
slightly shorter than the valve, has screwed to
its upper end a piece of fairly stout cardboard
about 3 ins. long. In this a hole is cut, so that
it can be placed round the ‘‘ neck ’’ of the valve.
The wooden upright should be made of such

Care should be taken to see that the electrode
leads are not crossed in the base of the bulb.

height that the cardboard arm presses the valve
downwards slightly, and so keeps it steady. At
the same time the springiness of the cardboard
and the sponge rubber will help to insulate the
valve from meehanical vibration.



Weekly

Wireless

September 2, 1925

The Latest

EXPECT that you were properly
thrilled when you read in the corre-
spondence columns of a morning

paper of the horrid accusation that
&;/ arlatly has levelled against wircless.

You and I know, of course, that
wireless is responsible for most of the ills that
assatl humanity, from Bolshevism to bunions,
from hay fever to hurricanes, from earthquakes
to entertainers, from thunderstorms to taxes,
from typhoons to typhoid, from shipwrecks to
sea sickness, from plumbers to politicians, from

,.E
T

Effeminate men and mannish women . . o

floods to foot and mouth disease, [rom dirty work

at the cross-roads to droughts. The most
eminent authorities have assured us, too,

that it has the best of influences upon the young,
and that it undoubtedly blights their young lives
from the outset.

All these things, then, are perfectly clear to us,
But there is one thing that I think we hardly
realise, and this the writer of the letter that 1
am talking about has now brought home. In a
word, she asserts that it is entircly owing to the
devastating effects of wireless that men at the
present time are growing more and more
efleminate, whereas women are becoming daily
more mannish.

Decadence

The way in which the thing is done, the writer
tells us, is perfectly simple. Jach human being
—that, of course, includes you and me—has
really two personalities, a male and a female.
In the ordinary way in the he-man the male side
predominates, whilst the female clement is sub-
conscious. But now mark whaf terrible thing's
may happen. The etheric disturbances of wire-

- —— T 1 i
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less draw out and develop the subconscious part
of the mind at the expense of the conscious.
Thus it is that the he-man is transformed imper-
ceptibly into a she-man who wears Oxford
trousers, whereas the she-woman becomes a he-
woman, who, if we are to believe the dear old
Jadies, goes on simply anyhow.

A Precaution

I am going to leave woman to take care of
hersell first of all, because, so far as I can see,
she is perfectly capable of doing so, and,
sccondly, because my better half usually reads
these notes. But I propose here and now to
strike a blow or two in defence of pcor maligned
man. There can be no doubt that for years and
years and years we have been going to the bow-
wows. Dear old Horace (I am talking "now of
the Latin poet, and not of Gubbsworthy) said so
nearly a couple of thousand years ago, and ever
since his time other fellows have been pointing
it out to the world as fast as they jolly well can.

Snaggsby Agrees

Having been myself educated at Eton, Harrow,
Oxford and Cambridge, I can claim to speak
with some authority upon all that appertains to
masculine correciness. I am not saying that the
greater public schools andl the old universities are
alone entitled to a voice in the matter. That
would be simply snobbish. Snaggsby, for ex-

+ « . Armedwith a bronze gizzard-slitter . . .

ample, who was at Borstal and Dartmoor, both
reputable seats of learning of the newer kind,
has very sound views indeed. 1 find that he is
quite in agreement with myself that the young
man of the present day is neither more nor less
degenerate than lie was ten thousand years ago.
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Build a Choke Amplifier
the LISSEN WAY--

and get Loud Speaker reproduction
of outstanding purity

and its low self-capacity and high inductance, uniform ampli-

OWING to the careful design of the coil in the LISSEN L.F. Choke

fication of all audible frequencies is obtained with maximum
volume. The impedance value has been chosen carefully so as to make-
the Lissen L.F.Choke suitable for use with standard L.F. or general
purpose valves and particularly with small power valves. With the
Lissen L.F. Choke it is practicelly impossible for inter-stage

distortion to occur.

ECONOMY—
with the LISSEN L.F. CHOKE

The total cost of a Lissen L.F.
Choke, Coupling Condenser and
Variable Grid Leak is less than
the average price of trans-
formers. Also, when compared
with the resistance capacity
coupling, there is a saving in

BIG VOLUME-
with the LISSEN L.F. CHOKE

The desired volume can be built
up without distortion with
Lissen L.F. Chokes following
one or two stages of transformer
coupled L.F. or an amplifier
can, of course, be built up
throughout with Lissen L.F.
Chokes. The Lissen L.I.
Choke - = - 10/~

H.T., the voltage with LISSEN LISSEN _F_ CHOKE  For pre-eminent first stage amplifi-

Choke Coupling being no
greater than with transformers

LISSEN FIXED CONDENSERS

The capacity of the
Lissen Fixed Con-
denser recom-

‘ mendé&d for Choke
Coupled stages is .or mfd. Price 4/3.
Lissen Fived Condensers are accurate to
within 59%,. They never vary—never
leak—they deliver all their stored up
energy.

cation, use the Lissen T.1. Trans-
former—then let the Lissen Chokes

1 O/' follow.

LISSEN VARIABLE GRID LEAK

When
building
a Choke o ;
Coupled  (iimibad
Amplifier T
it is always advisable to use a variable grid leak
having a wide range of variation. The Lissen
Variable Grid Leak is continuously variable from
} to 12 megohms.

Lissen Ome Hole Fixing, of course. Lissen
Variable Grid Leak ... ... ... ... ... 2[6
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LISSENIUM WORKS, 30-32, FRIAR’S LANE, RICHMOND, SURREY
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Telegrams : “ Lissenium, London.”

and your receiver will give results which
would never be possible with mixed parts
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FExperts n radio

acoustics  since 1908
To capture an electrical impulse
and transform it to audible sound
is easily accomplished in this age
of advanced radio. To reproduce
that sound in its original purity
and texture, without a suggestion
of alien influence is quite another
matter. Our long and intimate
association with the *‘voice of
radio ’ has, of course, necessitated
minute and exacting study of
acoustics—the science of sound.

Radio acoustics is the science
of transforming the electrical
impulse into audible sound, and
Brandes have been engaged in
this absorbing study of real re-
production of voice and music
since 1908. The expert know-
ledge thus accumulated shows itself
in the unique principles embodied
in the Brandola, our latest and most
perfectly developed Speaker.

Any reputable dealer stocks
Brandes.

ADVERTISEMENTS

lola !/
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Our most perfectly
developed  “* speaker”

The Brandola will be for those
who demand supreme perform-
ance. Its large adjustable dia-
phragm gives new rounded fulness
to the low registers and new
clarified lightness to the high, to-
gether with luxuriant depth of
volume. Special constructional
features ensure greatest volume with
minimum current input and excep-
tional clarity over the full frequency

range. The semi-gooseneck horn
has a distinguished “ antique
finish,” and is constructed of

non-resonant material which de-
feats harsh or metallic resonance.
The base is of polished walnut
with electro-plated fittings.  Sub-
stantially, yet elegantly built, the
Brandola will harmonise effectively
with any decorative scheme. Height
26} ins., diameter of bell 12} ins.

Ask your dealer for the
Brandola.

Brandes, Limited, 296, Regent Stree;, WI.

Works : Slough, Bucks.

~ Three other famous Brandes products.

The Table Talker

Re-designed goose-
neck horn which
produces clear,
more rounded and
mellow tones.
Counstructed of
special material
which defeats any
suggestion of
metallic resonance.
Theadjustment
lever, located at the
rear of base, con-
trols the volume
and sensitivity. 18”

high, dia-
meter of 30
bell 10"

\

the same instant,

adjustment to any head. Included
in the leading types of completely
equipped receiving sets

it
Matched Tone Headphones

Every pair of Brandes "phones is matched in
tone by special apparatus so that the two
receivers produce exactly the same sound at
Comfortable and light in
weight with clutch on headband giving perfect

20/-

i Audio Transformer

Rdtlio 1 to 5. Deve-
loped alongsound en-
ifrmecrmg linestogive
ligh amplification of
applied voltage with
straight line ampli-
fication - frequency
curve, Well protected
mechanically with
shielding such that
interaction is elimi-
nated. With outside
soldering tags, screw
terminals and screw
mountingbase. On .4
comparative test
the extra volume \
and clearness of this

transformer are im-
mediately noticeable.

AN ADVERTISEMENT IN ‘‘ WIRELESS WEEKLY ’* Is A GUARANTEE OF SATISFACTION TO BUYERS.
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Degeneracy in the Stone Age

I feel quite sure that when the first young gent
appeared in a matty suiting of woad, all the old
fellows of the tribe wagged their beards in horror
and told one another, and the world in general,
that things were not like that in their time, and
that they did not know what was coming over
the young men of the day. Imagine, too,
the feelings of a Stone Age die-hard who found
himself confronted in battle by an ultra-modern
youngster armed with a bronze gizzard-slitter.
Stone had been good enough for him and for his
grandfather, and the use of that nasty sharp stuff
in battle was nothing more nor less than taking
a mean advantage, which just showed -the
degeneracy of the age. '

Bags

Somehow 1 had never before connected the
Oxford trouser with wireleSs in a general way.
But on thinking it over I believe that I can now
see the connection between the Oxford trouser
and wireless. Lt is all a question of wavelengths.
In no nether garment do you get such beautiful
sine waves as vou do in the Oxford trouser as
the wearer moves. But why should they call
this habiliment effemimate? For the life of me
I cannot say. So far as [ can see, it is
thoroughly masculine. Have not our noble Jack-
tars worn Oxford trousers ever since the great
days of Nelson? Possibly they have not, but 1
feel that you will not be any more definite on the
point than I am. Anyhow, there can be no befter
example of the he-man than the sailor.

A Great Help
Though | beg leave to doubt whether wireless
is really responsible for the Oxford trouser, I
can prove to you very simply that, in my case at

Have not our Jack-tars worn Oxford
trousers since the days of Nelson ?

any rate, the Oxford trouser is responsible for
wireless. At the present moment my household
is rejoicing in the reproduction of kroadcasting
given by a glorious five-valve set, which 1 owe
entirely to the Oxford trouser. In days gone
by I have been able to borrow here a valve, there
a transformer, here a rheostat, there con-
denser; but until these voluminous bags came
along, that was really as far as I could go, as
people usually discovered far too soon that
borrowing had taken place.

But now, thanks to the Oxford trouser, things
are very much better.  The other day I was
paying: a visit to Admiral Whiskerton Cuttle, who

a
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desired to demonstrate the marvellous powers of
the five-valve set.which he had just constructed.
As a rule, I am shown upon arrival into his
drawing-room, which contains no wireless ap-
paratus. A new maid, however, ushered me into
his wireless den. There upon the table was the
new set, which 1 promptly transferred to the
floor, and covered with the flowing folds of my
nether garments. I'resently the Admiral entered.

Rough on the Admiral

“ My dear fellow,”” he said, ‘“1 am delighted
to see you. I just want you to hear what my

new set can do, so that you may get some idea
of what a thoroughly eflicient five-valver should
moved

be like.”’ He to the table.

P @

across

He made a thorough search .

“ Hullo ¥’ he said, ** where have I put that
set? I thought that it was here.” He made a
thdrough search of the room and then went out
to his workshop. Coming back,. he reported that
he could not find the set anywhere. *‘ 1 quite
understand,” T said, ‘‘ these wireless things are
always getting lost. Only yesterday I mislaid
a gridleak and could not put my hand on it for
hours and hours.” He searched and searched
without success, looking simply everywhere for
the missing set.  Eventually he rigged up a
three-valver and gave me a demonstration with
that. I was quite polite about it, saying that it
was not half bad, but if he wanted to hear results
he had better come round the next evening to
see what my five-valver could do.

A He-Man Feat

Thanks to- the Oxford trouser and to a little
skilful manceuvring, I was able to get away with
it in the end, and I can assure you that we have
simply revelled in broadcasting ever since.
When the Admiral came to see me I gave him
a jolly good demonstration. Naturally, I had
taken the precaution to give the panel a coat of
green paint and to effect certam alterations in
the cabinet. He told me that it was rather queer
that I should have produced identically the same
design as his own, but I explained this away
by talking quite a lot about telepathy and great
minds thinking alike. If anybody wants to talk
about the Oxford trouser being effeminate, just
you send him round (provided that he is reason-
ably small) to see me. Personally, I think that
it is the hall-mark of he-mannishness.

WIRELESS WAYFARER.
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An Easily Made Thick-wire Inductance

Heavy-gquge wire is sometimes found

troublesome to handle in coil winding,

and these notes describe how coils of this

type may be simply constructed and
mounted.

T is mot always an easy matter to
construct a rigid and robust coi] of
thick wire, especially if bare wire is
used, for then the turns must be

B spaced so as to prevent adjacent

turns touching.

The coil shown in the photograph has the
merit not only of being quickly made, but of being
absclutely rigid, evenly spaced and easily
mounted where desired. A piece of ebonite tube,
about 4 in. in diameter, was used. A piece of

A disc of wood fitted into the end of the former
is used to mount the coil.

other edge of the former, and bent over with a
pair of pliers to fix it firmly in position. The
end of the string is fastened by drilling two small
holes, threading it through and tying it. Short

; Windin
Wire Jlfr/'ngg Winding

Tappings __

Showing how tappings may be taken from the
completed winding.

wood was cut with a washer cutter to fit tightly
into this, three holes being drilled through the
wooden disc to allow of mounting the complete
inductance. 1f a washer cutter is not at hand
a piece of wood about an inch wide and half an
inch thick may be cut with rounded ends so as I
to fit, the tube being held in position, as is the L
disc, by means of wood screws passed through
the ebonite tube.

A hole is drilled near the edge of the tube and
one end of the wire put through it, and the wire is

Instead of the disc shown above, a strip ofwood
may be held in position by screws at one end
of the former.

then wound on together with some string of
medium thickness to space it. The end of the
winding is then dropped into a slot cut in the

lengths of square wire to serve as tapping points
may be soldered at convenient places, as shown
in the photographs. C. P. A,
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By G. P. KENDALL, B.Sc., Staff Editor.

A much-neglected part of the average wave-
meter is the coil, and this article shows
in calibration may

that large variations

result from such lack of attention.
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OST experimenters who feel themselves
Mcapable of building an effective wavemeter

probably realise clearly the importance of
securing the greatest possible constancy of cali-
bration in the finished instrument, and it is usual
to see due attention devoted to such points as the
choice of a good and well-constructed variable
condenser, the maintenance of uniform conditions
for the oscillating valve, and so on.

Observation seems to show, however, that
many people do not realise that although all
these other points may have been attended to
with great care, yet if the design and construc-
tion of the coil is not given equal consideration
the result may be an instrument of quite hopeless
unreliability. I have recently been carrving out

some experiments with a view to determining just
what factors in the coil and its design give rise
to changes in the calibration of a wavemeter in
the course of time, and it would appear that in
everyday use these are as follow :—

(1) Deformation of the coil as a result of the
release of the natural springiness of the turns,

Putting a winding on the type of ebonite former

described. Cotton covered wire was used here so

that it would show up clearly, though in practice
enamelled wire is to be preferred.

{2) The deposition of moisture in the covering
of the wire or the former upon which the coil is
wound.

(3) Chemical changes.in the material used to
impregnate'the coil.

Constancy in Wavemeter

NI At

711

Wireless Weekly

L R H T I U RUHIRHE R R A I TR T «

Coils

111

TN

IHHHRH

1
ek

I

N

il

Coils of this type can be used in wavemeters if
the turns are firmly secured.

LIRS RN

AT

Rt AR TR

A consideration of each of these points in turn
should assist those who intend to design their
own wavemeters to produce an instrument which
can be depended upon to maintain something like
a constant calibration.

Coil Deformation

Certain types of coils are, I find, apt to pro-
duce quite surprisingly large variations in a
given tuning adjustment, as a result of actual
changes of shape taking place in their turns.
In coils where the turns have been put on ‘with
considerable tension and no very definite means
has been provided for securing them in position,
the natural springiness of the wire will often
lead to quite perceptible changes of shape after
the coil has been meunted in the wavemeter. In
a basket coil, for example, which had been .
merely tied up with string, and not impregnated
with varnish, I recently observed a change in
dial reading from this cause of one and a-half
degrees on a ,0003 uI' condenser on a .wave-
length of 400 metres.

Single-layer Coils

It is evident, then, that we must regard certain
coils as being quite unsuitable for wavemeter
use, and in general, we should make a point of
employing some variety in which the turns are
either very firmly secured in some way, or else
are so arranged that they cannot spring out after
winding. For example, a single layer coil whose
ends are firmly secured is practically immune
from such troubles. Since at the present time
most of us are interested very largely in wave-
meters for the broadcast wavelengths, I think it
is safe to say that by far the best procedure is
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to decide upon a single layer inductance, what-
ever type of circuit is used. Reasonable precau-
tions in winding will then ensure that the coil
will be fairly constant as far as any changes in
dimensions are concerned.

The Effect of Moisture

It may be remembered that T recently
described in Wireless Weekly (Vol. 6, No. 6)
the results of some  experiments upon

Coils of double cotton covered wire are best
impregnated with a damp-resisting medium.

the effect of roisture in a variety of
different types of tuning inductances, from
the point of view of signal strength rather
than censtancy of calibration.  The results 1

obtained, however, will serve our present pur-
pose quite well. It was shown that in all types
of coils where wire with an absorbent covering
such as silk or cotton was used, and in which
the various turns press fairly tightly upon one
another, the effect of moisture in such amounts
as are met with in actual practice might be
extremely serious. In  some cases signal
strength was affected to a very considerable
extent, and the tuning adjustment of a station
upon the broadenst band might be altered to
seven or eight degrees on the dial of a .00075 ulf
condenser in series in the aerial circuit.

Cotton-covered Wire

Such variations are, of course, entirely prohi-
bitive in such coils as those in wavemeter circuits,
but it is to be noted that in the case of single
layer inductances the effect was much less notice-
able than in true multi-layer coils.  The effect
upon signal strength of quite a considerable
amount of moisture was in many cases only
slight in such coils, although the alteration in
tuning produced was such, again, as must not
be allowed to occur in a wavemeter. No tvpe of
coil which I tested and which was wound with
unprotected cotton-covered wire, was sufliciently
impervious to the effect of moisture to be used
in a wavemeter unless it could be enclosed in a
hermetically sealed box, and it will therefore
appear that when such wire is used some form of
damp-proofing impregnation is essential.

Shellac Dangers

Experiments carried out at the same time
upon shellac varnish impregnated coils were

712
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somewhat surprising in their results, since I
found that the customarily reccmmended treat-
ment with extremely dilute varnish was of very

little service in preventing the absorption of
moisture to a degree capable of considerably
aftering  a  tuning adjustment, and it would

seem that in wavemeter coils the impregnation
with varnish should be quite heavy, and usually
extremely thorough baking is  undoubtedly
very important.

Se far as constancy is concerned, I Thave
obtained very much better results by nmieans of a
paraflin-wax protection, and this scems a desir-
able method to adopt. When a good grade of
parathn wax is used, it appears that the result-
ing coil becomes remarkably constant in its
characteristics, and can be depended upon to be
entircly trustworthy within the .ordinary limits
of amateur experimental work.

Value of Paraffin Wax

I'rom a practical point of view, such impregna-
tion must be carried out at a reasonably high
temperature in order that all moisture contained
in the coil may be expelled, and it is imperative

that a recally good grade of wax should be
employed.  Paraflin wax as an impregnating

agent, when used with due discretion in this way,
is particularly valuable, since it cnables us to use
a cheap and convenient cardboard former for
wavemeter purposes, which is otherwise a pro-
cedure strongly to be deprecated.

If shellac varnish is to be used, probably jt is
safest to make it a definite rule that only a good

One of the wireless vans to be used for directing
the gunners in the Army manceuvres on Salisbury
Plain, which commence this month.

T

ebonite former should be used for the coil, since
shellac-protected cardboard has proved in my
experiments to be an extremely risky material.

Use of Enamelled Wire

An alternative method of overcoming the mois-
ture difficulty is to use either bare or enamelled
wire so arranged that adjacent turns do not
touch, and I have succeeded in constructing an
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exceedingly constant coil in this way. This coil
is wound upon a threaded ebonite tube with
cnamelled wire, the former in question being
obtained by stripping off the Litzendraht winding
of a Mark III* coil. It will be remembered that
these coils are obtainable from one of the Army
crystal receivers, and they can be obtained from
the majority of dealers who still have any Dis-
posals Board stock in bhand.

A photograph was specially taken to illustrate
the use of one of these formers, and this appears
in the second photograph in this article, where
the operation of winding wire on to such a former
is illustrated. For the purpose of the photo-
graph cotton-covered wire was used, in order
that its whiteness might show up clearly upon
the former and show how the turns are spaced
apart and held firmly in position by the thread
cut in the tube. In practice, of course, enamelled
wire is to be preferred, or bare wire if desired.

Skeleton Formers

Another method of using enamelled or bare
wire to produce a very dependable type of coil
is to employ one of the Collinson skeleton
formers which are now often used for supporting
low-loss windings, and 1 have obtained quite
good results in this way.  The main difficulty
consists in so winding the coil that all the turns
are kept fairly well under tension, none being
left slack. A certain amount of trouble is
involved in doing this, and probably the easiest
thing to do is to wind on the wire without very
much regard to this point, and then go over the
finished coil with a little really thick and tacky
shellac varnish, running the varnish brush down
cach of the rods supporting the windings, so that
each turn is properly stuck in position when the
varnish has been baked.

Chemical Changes

A little-suspected cause of variation in calibra-
tion was discovered accidentally in the use of
some supposedly pure paraffin wax of doubtful
origin. A coil had been impregnated with this
material, and it was found that there was a
progressive change in the dial reading of the
tested wavelength, which led to the dissection of
the coil. On scraping down into the impregnated
cotton covering it was found that there was a
distinct greenish tint developing in the wax, and
it is therefore surmised that the material in ques-
tion must have contained some amimal fat, whose
fatty acid content had attacked the copper. This
should put the reader on his guard against any
impregnating material except paraffin wax of the
most dependable quality.  Similarly, if shellac
varnish is used, again only sthat supplied by
reputable electrical firms should be used, since
there are a number of disconcerting possibilities
associated with the employment of the so-called
shellac varnish which may be obtained from an
ordinary paint and colour merchant.

Conclusions

To summarise the results of the simple ftests
which I have been making, it seems to me that
it should be decided that the single layer coil is

Wireless Weelly

to be regarded as a standard for the type of
wavemeter which we are using for the broadcast
band, that where possible enamelled wire should
be used, so supported that the turns are relatively
immovable, but that where this is not practicable,
double cotton-covered wire impregnated with the
highest quality paraflin wax may be substituted.
Avoid all coils in which the turns are not firmly
secured in position, beware of poor-quality
parafin wax or shellac varnish, and unless the
paraflin-wax method of impregnation is used,
choose a former for the coil which is known to
be relatively impervious to the effects of moisture,
such as a piece of ebonite tube.

The receiving station at Hayes, erected by the
B.B.C. for the purpose of picking up foreign
stations to be re-broadcast.

A Short-Wave Problem

(Concluded from page 697) :'

Probably the easiest wavemeter to use and the most
promising from the point of view of experimental
development, is the simple absorption type, consist-
ing merely of a coil and condenser arranged to tune
over the desired band of frequencies, and placed some-
where in the neighbourhood of the oscillating
receiver. The familiar phenomenon of clicks denoting
stopping and starting of oscillation indicate resonance
between the wavemeter circuit and the receiver, and
a quite useful effect can be obtained in this way.

Before such wavemeters can be really eflective, how-
ever, one must overcome the difficulty of the strong
‘“ interlocking *’ effect of tuned circuits in close
proximity, which becomes troublesome at these higher
frequencies, since it is often found that a consider-
able variation will be observed in the reading of the
wavemeter dial, depending upon the direction in which
the reading is approached. A partial screening of the
<wavemeter coil is sometimes found helpful, and here
there is an exccedingly promising field for research,
requiring only simple apparatus.

“ MODERN WIRELESS ”

SEPTEMBER ISSUE—AUTUMN DOUBLE NUMBER
NOW ON SALE, PRICE 1/6.
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Mounting Some Types of Home-

The screwed rod passes through the coil into
the panel or baseboard.

ANY constructors are building reccivers
which are designed with a view to cover-
ing only a certain fixed waveband, so that

instead of plug-in coils being used one inductance
only is sulficient.

Such an inductance may besa home-made single-
layer solenoid, a basket weave or a spider-web.
Whatever its form it will probably need to be
mounted in some position, and methods suited to
each type of coil are here indicated.

A simple and secure method of mounting
a basket-weave coil.

The first illustration shows a convenient method
of securing a single-layer coil wound on an
ebonite tube to either a panel or a baseboard. A
flat strip of ebonite has a hole drilled through the
centre, through which a piece of screwed rod
is inserted, which is then either screwed into the

714

made Coils
By C. P. ALLINSON (6YF).

Much of the advantage obtainable by using

home-made coils may be lost by unsuitable

methods of mounting them. This article

describes some practical ways of treating
coils of this type.
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panel or the baschoard, according to circum-
stances. A nut and washer serve to clamp the
strip against the coil, and thus the coil is held
tightly in the desired position.

Other Types of Coils

The illustration on the right shows the spider-
web coil mounted by means of a small ebonite rod
slipped through the spaces in the coil. The rod

An ebonite rod pushed through the windings of a
spider-web coil can be screwed or plugged into a hole
in the panel or a conventional plug-in coil mount.

is inserted in a hole drilled in the baseboard or
panel, and firmly supports the inductance.

Lastly, the basket-weave coil may be mounted
as shown. A slip of ebonite has a couple of holes
drilled in each end, 4 B.A. clear being a suitable
size. The coil can then be fixed either against
the panel or baseboard as is convenient by means
of a couple of screws through these holes. If
desired, a second strip of cbonite may be nsed
underneath the coil when the inductance is
mounted on a baseboard, so as to lift the coil
clear of it.

It is always advisable to remember when
mounting coils to fix them so that metallic objects
such as L.F. transformers or variable condensers
do not come within the magnetic field of the cdil.

-
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. Frame Aerial ... ..

. Variable Condenser .0005u4F 10/6 |

. Single Plate Vernier
. Mica

. Grid Leak05t0 IM Q ...
. Grid Leak 2M Q
. Anode Resistance 80,000 @
. Grid Leak 1 to 2M Q

Price each

» .0003uF 8/6
... 2/10
Fixed Condenser
20003 uF .. 1/9
2/-
2/-
2/6
2/-
Mica
.002uF
Potentiometer P
Rheostat : Bright, Dull, or
Dual ... Prices5/6,6/6,7/6
Low FrequencyTransformer 21]-

Neutral Point AUTODYNE
UNIT ... ool

REACTOR 2 ... 15/-
A.7 SUPERSONIC UNIT 12/6

Fixed Condensers
T s
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Works ‘=

'WEXHAM ROAD . SLOUGH

Ftead OfFice:—

'TELEGRAPHIC ADDRESS:

Phone : SLougn 199

L.

HASTINGS HOUSE:NORFOLK STREET. STRAND:

RADIETHER, ESTRAND, LONDON

p==AHE Supersonic Set has come to stay, and al-

8] though for the *“ Home Receiver " it will never
supplant one or two stages of H.F. Detector
and note magnification in conjunction with an aerial, the
progressive experimenter and home constructor will feel
that he must have one. Expense is the stumbling block.

M Products in the form of the A.7 Transformer, the Reactor,
and the neutral point Autodyne enable those in possession
of “straight HF. Receivers” to convert them at a modest
outlay, the minimum of trouble and with the certainty of
superlative results.

The diagram above shows on the right a conventional 6 valve
receiver; should you possess one following the general arrange-
ment shown it need not conform with it in detail.  To allow of its
conversion, A.7 Transformers are substituted for those
normally used.

To the left of the diagram is shown an additional Valve * with the
so-called filter transformer " (the MB A.7), the Autodyne Coil (the
MB Neutral Point Autodyne) reacted on by the ¥ Reactor.
This unit can be made up easily and inexpensively to precede
your existing H.F. Amplifier, and you will then have both systems
of reception at your command. The remaining details are
self-explanatory.

I'MICHAEL™

Manufacturers of Wireless and Scientific Apparatus

Conversion of existing H.F. Amplifiers
to the Supersonic System—

H.F. Reactor attached to
H.F. Transformer.

London SRowrooms :—

179 . STRAND . W.C. 2.

Phone : CENTRAL 6988

LONDON:W.C. 2. Phone: CentraL 8272/3

CABLE ADDRESS. RADIETHER . LONDON.

Barclays Ad.

AN ADVERTISEMENT IN “ WIRELESS WEEKLY *’ Is A GUARANTEE OF SATISFACTION TO BUYERS.
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OR more than twenty years T.C.C.

Mansbridge Condensers have been the
standard fixed eondensers for all electrical
requirements. First in telegraphy—after-
wards in wireless telegraphy—now in
Broadcast reception, their dependability
and accuracy have always earned unstinted
praise.

Among all your wireless friends you will
never have known one who has ever been
disappointed with a T.C.C. Mansbridge
Condenserr And, after all, this feeling of
supreme confidence is a great thing. It
means that you can accept a T.C.C.
Mansbridge Condenser, place it in the
circuit, and know that its capacity is
exactly as marked and that it cannot
possibly short circuit. The most frequent
and rigorous tests that can be devised
safeguard both of these points for you.

But not all green condensers are T.C.C.,
and not all condensers produced to
imitate the T.C.C. are of the genuine
Mansbridge pattern. In fact, very few of
them are. But you are always safe if you
see the letters T.C.C. stamped on the side
of the case.

T e e ® Q ™
Mansbridge
Condensers

In all values from all Dealers

Telegraph Condenser Co. Lid.
Mortlake Road, Kew

Gilbert Ad. 3439
AN ADVERTISEMENT IN ‘“ WIRELESS WEEKLY ** 1s A GUARANTEE OF SATISFACTION TO BUYERS.
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MAXIMUM MINIMUM
Efficiency Capacity
— Damping Effects
Strength rov.rat. © RESISIANCE
] 20289
Prices below WATERPROOF Tel. 832 Kingston,
i ing "001 Vafiable Con-
Coil Wave Lengdté)n:esrnig Par; Hcsl‘ fable oo PRICE.
MAXIMUM MINIMUM
13 — —_— 2/-
25 395 190 2/4
30 435 240 2/4
35 515 360 2/6
40 680 370 2/8
50 835 485 3/~
75 1250 600 3/4
100 1820 815 3/10
150 2800 960 4/3
200 8100 1870 6/4
250 3750 2200 5/8
300 4500 2300 6/~
400 4950 2500 6/6

Sold by all Wireless Dealers

Sole Manufacturers i

The Hawk Coil 0o S sunser

BATTERIES ABOLISHED

Plug into Electric
Light or Power
Socket. Any D.C.
Electric Light Sys~
tem may be used.
H-T. Supply Unit -
£3-15-0
Mains Supply Unit
(H.T.and L.T. for any
set) - - £12-0-0
Ditto. with 3 H.T.
Positive - £13-10-0
-valve Receiver fitted
with ** Dynamergy "
Mains Supply system
and Valves - 38 Gns,
In ordering, state
voltage of system.

DYNAMERGY MAINS SUPPLY, % Ssoneamee

Don’t be disappointed

Be certain of always securing your copies of Rapio
Press Pusrications. Order through your newsagent
or write DEpT. S, RADIO PRESS, LTp., BUsu HoUsE,
STrRAND, LonDoN, W.C.2.

SUBSCRIPTION RATES

‘“Modern ‘“Wireless  ‘“ The Wireless
Wireless.”’ Weekly.” Constructor.”
1 Year 15/~ 32/6 8/6
6 Months ... 7/6 16/3 4/3

Notice to the Trade. THE WIRELESS DEALER,
Issue No. 1 ready Sept. 12th, Twelve Months
Subscription rate : 7/6 (U.K.), 10/- (Abroad).
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The Double Vanicon.

A Dubilier Variable Condenser
giving simultaneous control of
two tuned anode circuits. Thisis
a very useful condenser to the
-experimenter. Capacity of each
side o-coo25 mfd, complete with
balancing plate

Price 25/6

The Ducon.

An aerial adaptor made by
Dubilier, it is inserted in an
electric lamp socket and con-
nected to your set, thus convert-
ing your wiring system into an
aerial and doing away with out-
side aerials.

Price 10/

A new Dubilier device
that protects valves F
from being burnt out by
insertion in the holder
the wrong way round.

Connected in an H.T,
lead it is a permanent
protection, and is not a
fuse

Price 6/

ADVERTISEMENT OF THE DUBILIER CONDENSER CQ. (1925) LTD., DUCON WORKS, NORTH ACTON, LONDON,W.3,

AN ADVEBRTISEMENT IN ¢ WIrELEss WEEKLY >’ I's A GUARANTEE OF SATISFACTION TO BUYERS.

Our Business.

Because we value our reputation,
and because we take a genuine
pride in our manufactures apart
from their function as profit-
makers, we are always exerting
ourselves to the utmost to main-
tain the high standard that it has
always been our aim to achieve.
For this reason, therefore, the
twe words—“Specify Dubilier”—
are buttressed by all the moral
weight and all the material
resources of the world’s largest
Condenser Manufacturing Firm.
A Dubilier Guarantee is a genuine
guarantee, and a Dubilier
Product is the best of its kind.

The Dubilier Condenser Company
(1925) Ltd., manufactures:—

Fixed Mica Condensers—Types 577,
600, 600a, 610 and 620.

Vanicon Varidble Condensers—the
Vanicon, the Double Vanicon, the
Duwatcon and the Vanicon Square
Law.

Anode Resistances and Grid Leaks,
the Ducon, the Minicap Switch, the
Mansbridge Variometer and the
Dubrescon.

Specify Dubilier.

ovelties

TRADE lﬁi MARK

T IV
i S

The Minicap.

A Dubilier Anti-Capacity Switch
for use in all types of receiving
circuits for switching in and out
Valves, Transformers, Series-
parallel switching, etc. Soundly
made and thoroughly reliable, it
is strongly recommended.

Price 8/-

<A

Anode Resistances and
Grid Leaks.

‘These Dubilier resistances are
very carefully made and graded ;
they can be relied upon to main-
tain their values indefinitely and
are tested on 200 volts D.C. and
100 volts D.C. respectively.
N.B.—They nust not be tested at
higher voltages.
Anode Resistances, 20,000 —
100,000 ohms.
Complete with holder §5/6

Grid Leaks o'5—5 megohms 2/6

Type 577
Mica Condensers.

A very good quality
condenser for use every-
where in wireless
receiving sets. This con-
denser is supplied in a
polished metal case, and
is provided with tagsfor
soldering. It can also
be supplied with flexible
wire leads if required.
All  capacities from
oocor mfd. to o'or mfd.

Price 7/6

TELEPHONE: CHISWICK 2241.2.3.
E.P.S 48

v
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BROADCASTING

INSTEAD OF

This advertisement is directed particularly
towards those tens of thousands of wireless
enthusiasts who are still continuing to use
bright emitter valves.
ful Wuncell Valve has been reduced to 14/
there can be only two reasons why a man
persists in using a bright emitter. He must do
it either because he has never appreciated the
tremendous economy that can be effected with
Wuncells or else because he believes that not

17

Now that the wonder-

even Cossor can produce a dull emitter as good as the Cossor

Bright Emitter.

The average brightemitter has a current consump-
tion of 75 amp.—a three-valve set consuming,
therefore, about 225 amps. A six-volt 40 amp.
hrs. accumulator for this set would last about
17 hours on a charge. Now substitute three
Wauncells and see how many more hours you
will get. The Wuncell works best at 18 volts
and consumes ‘3 amps. If the cells of the same
accumulator are connected in parallel to give
two volts its capacity will be 120 amp. hrs.
Thus, with the three Wuncells consuming in all
‘9 amp., and an accumulator with its capacity
practically tripled, no fewer than 130 hours of
broadcasting can be enjoyed without re-charging.

See how much Wuncells will save you in your
own case—you will be astonished at the money
you have wasted during the past few months.

Cossor

Here’s our reply to both of these points.

But there are still those who assume that all
dull emitters are inferior in efficiency to bright
emitters—they think that not even the Wuncell
can be as good as the Cossor P1 or P2. To
these we say that the Wuncell is unique among
valves. Owing to its special filament—the like
of which is not to be found in any other valve—
it is responsible for music and speech reproduc-
tion of rare beauty and mellowness. While the
Cossor design permits practically the whole of
the electron stream being used to obtain extreme
sensitivity to weak signals. Take our word for it
—the Wuncell is emphatically the equal of the
Cossor Bright Emitter in every respect.

Eventually you'll use dull emitters—why not
try out the Wuncell now and start saving money
in accumulator re-charging from to-day ?

Valves

“Qostless torun—andlast longer”

Gilbert Ad. 3417

AN ADVERTISEMENT IN “ WIRELESS WEEKLY ’’ Is A GUARANTEE OF SATISFACTION TO BUYVERS,
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p A great wireless de-
Empire velopment is expected
Wireless. in India as a result of

the new work under-
taken DLy the Indian Radio Tele-
graph Company. A licence was re-
cently granted to this company to
erect a heam station for direct com-
munication between India and
Britain. The British Post Otlice
has sanctioned the erection of a re-
ciprocal station here.

The transmitting station for India
will be in the cantonment of Kir-
lkee, near Poona, on the site of the
old Marconi station, long begun but
never completed. The receiving sta-
tion will be at Dhond on the G.1.P.
Railway. Land has been acquired
and buildings are about to com-
mence, and it is expected that the
station will be ready for work by
the middle of 1920,

* * *

The Polish Government intends
to develop radio broadcasting, and
stations will be erected at Krakow,
Lwow, Poznani, and Warsaw.

* * *

Amateur We are informed that a

Radio in Radio Relay League of

India. India is being formed
primarily for the

mutual benefit of amateur trans-

mitters. Wireless has developed

very largely in India, and the Radio
Clubs of Bombay, Calcutta, Madras,
Poona, Baroda and Indore are co-
operating very well, with the result
that there is very little clashing of

transmissions, and people can
easily get into touch over the
2,000 miles that sometimes sepa-

rate the stations and the receiving
sets., The Madras Radio Club is
quite amateurish, but its members
are very enthusiastic. It has a very
simple transmitting set, roughly
assembled on a wooden bench, and
although the input is no more than
ten watts, the transmissions have
been tuned in as far away as two
hundred miles.

N ireless Nexws

An amateur in Poona has suc-
ceeded in logging three or four
short-wave amateurs in his attempt
at securing KDKA’s short-wave
transniissions.

Another enthusiast succeeded in
tuning in to the Galcutta and Bom-
bay programmes from Madras, a
distance of over 1,200 miles, on a
four-valve straight circuit.

* * *

A new wireless service to Japan
has been inaugurated by Marconi’s
Wireless Telegraph Company, Ltd.,
and is now available to the public.

* * *

World The State Depart-
Radio Con~ ment in Washington
ference. has sent invitations to

42 foreign Governments
to attend a Radio Conference next
spring.

The main purpose will be to dis-
cuss the revision of the interna-
tional Radio Telegraph Convention
of 1912, and measures for the in-
creased supervision of broadcasting,
the bandling of Press messages,
radio telephony, and the elimination
of interference.

New facilities for intercommuni-
cation between islands in the Faroe
group have been provided by the
installation of two small power
duplex wireless telephone sets on
the islands of Thorshaven and
Nols. Each set, which is of the
Marconi XPia type, comprises a
small power valve transmitter and
valve receiver, worked entirely from
batteries, thus obviating the neces-
sity for a dynamo. With the aerial
supported by masts 7o ft. in height,
communicafion over a distance of
20 miles can be maintained.

Wireless telegraph and  tele-
rhone installations are  being

fitted by Marconi’s Wireless Tele-
graph Company, Ltd., for the Nor-
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thern Lighthouse Board, on the
Sule, Skerry and Monach Light-
houses, and also at Stromness. A
third group of Trinity House Sta-
tions, based on Yarmouth, is being
equipped also with telephone appa-
ratus. A total of thirty-one British
lightships, lightvessels and harbour
authority offices will then be fitted
with Marconi wireless telephone
equipment.
* * *

Despite the unsettled condition of
the country, broadcasting is making
considerable progress in China. The
principal broadcasting station is at
Shanghai, and a full programme of
news, talks, and concerts is sent out
daily.

* * *

Investigations are being renewed
by the London Midland and Scot-
tish Railway into the possibility of
establishing” communication to and
from moving trains by wireless tele-
phony. Successful =~ experiments
with wireless telcgraphy were made
many years ago, but as a wireless
telegraph service for trains had no
particular practical value the mat-
ter was not proceeded with.

= * *
New The call sign VR has
Call been allotted to the
Sign. Edison Swan Electric

Co., Ltd. Experimen-
tal transmissions wifl shortly com-
mence on wavelengths of 23, 45 and
go metres. The company intimates
that reports of the reception will be
greatly appreciated and acknow-
ledged, and times of special tests
will be. sent to anyone on request.

* * *

Re-Broad- A recent experimental
casting attempt to re-broadcast
WAP. on 322 metres the

4o-metre transmissions
of music and Eskimo songs from
the Macmillan Expedition in the

(Continued on page 722.)
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No time is being lost in pushing forward the development
of the first stage of the erection and organisation of the
Radio Press laboratories at Elstree, and the photograph
which heads these pages will convey some idea of the scale
of the operations.

This first stage consists in the erection of a number of
temporary buildings in order that the work of the
laboratories may be unhindered by building delays, and
the photographs show this work of construction at its
commencement : considerable progress has been made
since they were taken.

The upper view shows the piece of land which is being
used for the initial developments, and it will be seen
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lio Press laboratories may be
' as possible, «
are being erected, and there
s the first photographs to be

> work in its initial stages.

number of

that it has a road frontage of seven hundred feet. A total
of seven acres is available, and in addition to the area
visible there are two further sites of considerable extent,
one on the left af ““ C,”” and the other on the right.

The first building to be completed was the .one intended
for the Service Department, and this may be seen at *“ A,”
close to the road. When the photograph was taken the
concrete foundations of the next building had just been
finished, and these are at ““ B.”

In two of the views Mr. Scott-Taggart (holding papers
in the left<hand photograph) and Dr. Robinson may be
seen discussing the arrangements.
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information which we pos-

sess concerning the com-
position of astronomical bodies,
and the upper atmosphere, is cb-
tained from an examination, by
means of a spectroscope, of the
light which is emitted by these
bodies. If, under certain condi-
tions, white light is passed through
a prism, the hight is split up into
its several components—red,
orange, yellow, green, blue,
indigo, and violet, and if the
light from the prism is thrown
on to a suitable

S OME of the most important

A BC D E _F

Black Lines

Again, if white light is passed
through the  vapour of some
such element on its way to the
prism, the light which would
normally be emitted by the par-
ticular element is under certain
cohditions absorbed from the
white light, with the result that
the spectrum is lacking in these
particular eolours.  This mani-
fests itself as black lines in the
appropriate portions of the
spectrum.

If, therefore, we obtain the

Helium in the
Upper
Atmosphere.
are present in the upper atmo-
sphere. It has been found, how-
ever, that when examining the
light from the Aurora Borealis,
there were certain green lines
which were unexplainable.
There are in this spectrum several
bands of black lines, which indi-
cate that nitrogen and certain
other elements were present in
the atmosphere, but the green
lines could not be produced arti-
ficially by any known means, and
did not correspond with any
known elements.
Another
H liarity of the

pecu-

i\iow GREEN

s

green lines was
that they could
be obtained from

vioLer

screen, a con-
tinuous .band of o
]lght 18 ob- SPECTRUN KREO
tained,  chang-
ing its colour
from red to
violet. This Heaww
band of light is
termed the
spectrum.
Nature of

Spectrum

Now this com-
plete spectrum containing all the
colours previously mentioned is
only obtained from what is gener-
ally termed white light. If
some element is raised to incan-
descence and emits light in con-
sequence, the spectrum of this
light will not be found to contain
all the colours, but only certain
definite bands.

For example, the spectrum
obtained from incandescent
sodium consists simply of two
bright yellow lines close together,
the remainder of the spectrum
being ahsolutely blaclk,

%

CREEN

RED YeUOw BLUE

The positions of the main black lines in the solar spectrum are
shown in the top drawing, while the line spectrum of helium is

shown below.

spectrum of the light from some
particular star, and we find that
it contains black lines in certain
parts, then by examining exactly
where these lines occur, we can
say that the light in its journey
from the star to the earth has
passed through certain vapours
which can be determined exactly
from the position of the black
lines in the spectrum.

The Aurora Borealis

By this means scientists are
able to sav with considerable
certainty exactly what elements
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any cloudless sky
during the night,
irrespectiveof the
direction fr o m
which the light
was obtained.

Professor
McLennan, how-
ever, has now
discovered the
origin of these green lines,and has
shownthat they originate in highly
rarefied oxygen, the brilliance of
the lines being considerably
intensified if helium is added to
the oxygen. By making quan-
titative experiments, Prof.
McLennan estimates thatthe light
from the Aurora comes from
regions some 60 to 100 miles
above the earth, and his experi-
ments also indicate that at this
height the atmosphere contains
20 to-30 times as much helium as
oxygen.

(Concluded on page 722)
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Broad 1 Bel M
roadcasting below 300 etres
By D. J. S. HARTT, B.Sc.
There is much of interest to be heard below 300 metres, which was formerly considered the
lower limit of the usual *‘ broadcast’’ band. Some suggestions for adapting sets which do not
already tune below this wavelength are given in this article.
%
NTIL more recently, when we spoke of of amateur telephony transmission on 200 metres
l l the ‘* broadcast band’’ of wavelengths, (1,500 kc.).
we were accustomed to think of the 3o0- to . P
. i
soo-metre (1,000 to 6oo kc.) band, since the Tunfng Range Limitations '
majority of stations were then operating within Thus there is plenty of speech and music to be
these limits. Now, however, we find that the heard below what _used to be considered the
band has been somewhat extended on the lower lower wayrlcnagth 11m1t' of tﬂhe b.roadcast_ band.
range, particularly between 250 and 300 metres The questlon. o-t_ the design of receivers to include
(1,200 and 1,000 kc.). There are, for instance, tht‘s? transmissions naturally anses. Apart from
about six Continental stations operating in this special home—constrt_lcn d sets, it may be asked
band which are frequently heard very well in this how many commercial receivers can be used or
country. adapted to tune successfully down to these wave-
n q lengths?
i uencies for Broadcastin . ..
ngh.er Bred _Pf € g Inquiries as to the lower limits of wavelength
_ Now, if the positions of the European stations, to which some commercial receivers would tune
including, of course, the British stations, are in showed that a few of these had serious limitations
| in this respect. In some tuning was car-
‘e _ried out with fixed coils and variable condensers ;
in others, variometers and fixed anode tuning
i units were used, in most cases with loading

() ParaLLee and it would not have been possible to tune down
below 300 metres (1,000 ke.} without partially re-
2 . wiring the set and the substitution of mnew
Fig. 1.—In variometer tuned sets a lower mini-
mum wavelength will be obtained by connecting \ /
the windings of the variometer in parallelas at (b). /

devices for extending the tuning ranges on the
upper limit to include the high-power stations.
Effect of Casual Capacities
In a few cases,however, the obvious advantages
of interchangeable tuning units had been neglected,

1 (a) SERIES

the future allotted in the broadcast band |
wniformly on a frequency separation basis be- !
tween, say, 1,200 and 6oo kilo-cycles (250 to 500
metres), it is obvious that we shall have more
stations operating between 250 and 300 metres.
Thus the tendency will be for the frequencics to
be increased, that is to say for the wavelengths
of the stations to be lowered.

S

Practical Difficulties —L— () FPARALLEL () SERIES

It has even been suggested that all broadcast- Fig. 2. To obtain a fower minimum wavelength
ing should be done on frequencies above 1,500 the tuning condenser may be used in series by
kc. (wavelengths below 200 metres), but there breaking the connection at X and attaching the aerial
are obvious practical difliculties, apart from any to the condenser.
other influences, which render this out of the
question, for some time to come, at any rate. inductances. It is in the question of tuning

Another instance of this tendency to broadcast ranges, particularly on the lower ranges, that
on higher frequencies is given by the recent tests casual capacities are an important factor. Those
carried out by the Eiffel Tower station on 200 who have read my article in Wireless Weekly,
metres (1,500 kc.) and 64 metres (4,685 kc.). Vol, 6, No. 20, will have realised how seriously
All are familiar, of course, with the broadcasting a total stray capacity of 50 to 100 uplF in
from KDKA, Pittsburgh, on about 68 metres parallel with the main tuning condenser can
(4,400 kc.). In addition, there is a fair amount restrict the range at the lower end.
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Designing Suitable Receivers

There are two solutions to this problem in
designing reccivers which are intended to cover
a wide tuning range. The first is to disregard
these stray capacities and employ a number of
interchangeable tuning units, and, secondly,
where a number of such units is not desired—as,
" for instance, in a complete and totally enclosed
set—to make every cflort to reduce such casual
capacities to'a minimum, and so enjoy the benefit
of a larger tuning range.

This latter method will, no doubt, result in
a greater measure of efficiency all round, and,
for this reason, is the more desirable,

At some future date [ propose to give some
practical details and figures to show just how
large a range it is conveniently possible to cover
using only one tuning unit.

Adapting Existing Receivers

The most convenient method, however, of
adapting an existing set to tune below 3oa metres
(1,000 kc.) will naturally depend largely on the
type of tuning already incorporated. If the
aerial is variometer tuned a slight alteration in
connecting up the windings of the variometer in
parallel, as in Fig. 1 (b), will often enable the
receiver to be tuned down to about 250 metres
(1,200 kc.), where the normal minimum was, say,
300 metres (1,000 kec.). If this is not possible.
a series. condenser connected in the aerial lead
outside the set will give further assistance.

Series or Parallel Aerial Tuning Condenser

Where the set employs a fixed coil with
variable condenser in parallel the desired decrease
in the minimum wavelength may be effected by
breaking that connection from the condenser to
the earthed end of the coil, and attaching the

A el

It (s claimed by the operator, Mr. N. R. Wimer,

that this station,situated at Los Angeles,California,

is the smallest amateur transmitting station in
the world.

aerial to the condenser at this point, thus putting
it in series, as shown in Fig. 2.

Wlllere a fixed coil is used in a tuned anode,
practically nothing can be done except to tap

September 2, 1925

off a portion of the coil or substitute another for
it. If high-frequency amplification is employed,
and it is desired to convert the set for use on

Collins, of Cedar Rapids, Iowa, recently
picked up messages transmitted on a 16-metre
wavelength from the Macmillan Arctic Exped:i-
tion at Etah, in Greenland.

Mr.

the short waves, say, 60 to 100 metres (4,997 to
2,998 ke.), it is recommended that the H.F.
valves be completely cut out of circuit by with-
drawing them and taking a lead from the grid
socket of the first to the side of the grid con-
denser remote from the grid of the detector
valve. If plug-in coils are used the further
necessary changes can be made by winding a
special auto-coupled coil or using a semi-aperiodic
aerial circuit.

For more complete information as to how to
effect these changes, the reader is referred to the
article on ‘‘ Adapting Your Receiver for
KDKA,” by G. P. Kendall, B.Sc., in the June,
1925, issue of Modern Wireless.

Sufficient has been said, however, to indicate
that in many cases a modification of design is
necessary to enable the tuning range to be
extended, at any rate, down to about 250 or
200 metres (1,200 or 1,500 kc.).

THE AUTUMN DOUBLE NUMBER OF

" “MODERN WIRELESS”
IS NOW ON SALE

PRICE 1/6.

PR RN <R i LR R R

;

This issue contains special contributions by Major :
James Robinson, D.Sc., Ph.D., F.Inst.P., etc, :
Director of Research to Radio Press, Ltd., and
many other valuable articles. g

DO NOT FAIL TO SECURE YOUR COPY :
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Rand@m Technicalities

By PERCY W.fIARRIS,MIR.E.

" Assistant  Editor

Wireless Weekly

Ay

Some Notes of Interest to the Experimenter and Home Constructor.

NE thing which has im-
O pressed itself upon me very
strongly since my return
from the United States is the
poor quality and general inelli-

ciency of the average British
condenser dial. Note that I say
average, for there are one or two
good ones. The average dial 1s
too small, the knob is uncom-
fortable 1o hold, the degrees are
badly marked, a lot of them
stand away from the panel so
far that the reading depends
upon the angle at which you
look at it, and, just to round off
their other qualities, many of
them wobble on Lhe shaft. In
any case, I think it time we gave
up the old-fashioned three-inch
dial marked as il it

were
graduated in 180 degrees, but
actually divided into hall that

number, sometimes

leddm& n

one (Inectlon and sometimes in
is the use of

the other. What

developing low-loss sharply-tuned
circuits if we cannot control them
with a good dial?

I have lost count of the number
of radio sets I used in the United
States, but I do not think that
at any time I used a dial as
small as three inches, or a knob
as uncomfortable as the conven-
tional knob we use here. A four-
inch dial with a nice large knob,
bevelled at a comfortable angle,
is a joy to use, and can be ad-
justed  more  accurately than
many of the single-plate vernier
arrangements which are so rarely
satisfactory.

= * *

[ do not think that the losses
in condensers areanything like so
great as many people would have
us believe, but I do know that
far too many condensers have
imperfect contact in them, which
make them very noisy w hcn used
in a  circuit where continuous
oscillations are taking place. The
usual trouble is the rubbing con-
tact.  All rubbing contacts are by
nc means unsatisfactory—if they
arz properly made mechamcally
they can be very good indeed—
bit in general a pig-tail connec-
tion will give better contact than

Jack Hobbs recently broadcast a talk from 2LO after scoring his
record number of centuries in first-class cricket.
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the ordinary frictional arrange-
ment.  Even the pig-tail scheme
needs to be well carried out, and
particularly on short waves can

" be very noisy if two parts of the

coiled spring touch one another
intermittently.  When the cen-
tral shaft is drilled, and a vernier
shaft passed 1hlough it, and
when we have still another fric-
ticnal contact in parallel with the
first, we are asking for trouble,
and frequcnt]y get it. {f the
vernier shaft is sufliciently free
it is often wobbly, and, on the
other hand, if it 1s too tight, as
usually happens, the main shaft
and the vernier shaft will not
move independently of one an-
other.

* * *

There is an inherent disadvan-
tage in the single-plate vernier
arrangement, which is not gener-
ally realised. I heard of the fact
that on a low setting of the main
part of the condenser the increase
of capacity due to introducing
the single plate is very appreci-
able, whereas when we are using
a good part of the main con-
denser the effect of the vernier is
not so noticeable. For this
reason, I am inclincd to think
that vernier dials are a much
better solution of the problem ot
fine tuning.  On the one hand
we avoid electrical  difficulties
such as may arise from additional

rubbmmg  contacts, and on the
other the condenser is easier to

calibrate. There is room for a
great deal of ingenuity in the

designing of vernier dials, and
there is no reason why they

should not be as neat-looking as
the non-vernier dials, for it is
possible to conceal the vernier

mechanism beneath the knaob,
and between this and the dial
itself, as is done in several

American

patterns. I cherish
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particularly pleasant memorics of
a supcr-heterodyne 1 used in my
room in the Pennsylvania Hotel
in New York. This had two
vernier dials with a three or four
to one ratio between dhe knob
movement and the dial move-
ment. There was no arrange-
ment for changing from vernier
to full motion, nor did there seem
to be any need for one, and
although the instrument was
exceedingly sharp in- its tuning
—far sharper than any other
super-heterodyne 1 have used—
there was no difficulty whatever
in stopping exactly where one
wanted to stop, on either of the
dials concerned.

* * *

In constructing a vernier dial
the greatest care must be taken
to avoid back-lash, for neither
comfort ner accuracy can be ob-
tained if one has to turn the dial
a degree or so in either direction
before the condenser moves.
Quite a number of the American
vernier dials are defective in this
respect, and there are only three
or four which really satisfied me
in this regard. [ hope British
manufacturers get out a good
vernier dial quickly, for this is a
type of component which can be
imported without restriction from
'the States, and, in fact, is
umported already.

* * *

I' was very pleased to find that
we have nothing to learn from
the Americans in regard to audio-
frequency transformers. The
average American transformer is
by no means a high-grade instru-
ment, and now good modulation
is obtainable from a number of
their stations, the American public
are beginning to wake up to the
fact. It is quite surprising to
find a number of otherwise ex-
cellent sets fitted with quite
inferior audio - frequency trans-
formers. I found about three
really good instruments on sale
as components, and one or two
more which are not sold apart
from the set. Our transatlantic
friends are just beginnimg to
realise that we know something
here about the audio-frequency
side, and British loud-speakers
are very popular. I have before
me as I write a pamphlet issued
by a Chicago firm to popularise

a particular circuit with their set
of components. They go out of
their way to refer to the Amplion
as being particularly suitable for
this set. ¢

Speaking of audio-frequency
matters reminds me that the
British Broadcasting Company is
by no meang careful to keep its
modulation up to-a high standard
these days. 2LO in particular
varies a great deal. The differ—
ence in quality may not be notice-
able on badly-designed sets, but
is very annoying when one has
taken trouble to get out a really

This compact switchboard at WRNY,

the *“ Radio News” Station in New

York, is used in controlling outside
broadcasts,

good receiver for
reproduction.

It may be fancy on my part,
but I am under the impression
that there has been an improve-
ment in the reproduction of-the
Savoy Band in the last few
weeks, possibly due to an altera-
tion of the microphone.
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Wireless News in Brief
(Concluded from page 715)
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Arctic was successfully carried out
by WJAZ, the Zenith station in
Chicago, in conjunction with the
Zenith Arctic Experimental Station
9XN. The test of relaving the
broadcast was not contemplated and
was attempted as an eleventh hour
conclusion with makeshift emer-
gency connections. The success of
the tests assured the officials and
engineers present that the relaying
was practical, and it was decided to
make further attempts while the
expedition is still in the Arctic.
% % *

Test transmissions from Euro-
pean broadcasting stations, in con-
nection with the re-allotment of
wavelengths suggested by the In-
ternational Conference at Geneva,
are to be carried out to-night and
on September 4, 7, 9 and 14, be-
tween the hours of midnight and
2 a.m. British Summer Time. Lis-
teners are requested by the B.B.C.
to take notc of any interference
between stations which they may
abserve, and to send in reports to
the B.B.C. Headquarters, 2, Savoy
Hill, W.C.2, on the day following _
the test.

Everybody will, of course, appre-
ciate the fact that the success of
these transmissions in furnishing
information about interference be-
tween the various broadcasting
stations depends to a large extent
on the listening public who are
asled by the B.B.C. to

refrain from oscillation.

e venenatiseeavraestsaacaraadetataacieseatiritseaas

INVENTIONS AND
DEVELOPMENTS

(Concluded from page 718)
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The Heaviside Layer

ses

esevesconessae
seevssvasserresee

This discovery has considerable
bearing upon the question of
wireless transmission round the
earth. As is well known, the
theory of the Heaviside Layer
has been somewhat severely tried
of recent years, and there are
those who suggest that this
layer, if existent at all, has no
appreciable effect upon wireless
transmission.  This proof, how-
ever, of the existence of a fairly
concentrated  atmosphere of
helium at this height above the
earth, certainly lends support to
the existence of the Heaviside
Layer, and it is probable that
further researches will be forth-
coming which will do much to
clear up this point.
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F you would separate Radio Paris from 5XX, 21.O
from Cardiff and so on up and down the scale . . .

if your local station is too ‘‘ high-brow *’ this evening
or too ‘‘low-brow” as the case may be ... you

want an Ericsson WAVE TRAP.

By a careful combination of
circuits skilfully arranged
you can casily reach out
to your heart’s content.
It simply means 509%
extra selectivity for your
set.  Minimises trouble
from electric mains, local
disturbances like trams,
electric trains, etc. You
can easily get distant
stations on the loud-
Speakﬁf you never co“ld
try for before . . . all
through having an
Ericssen WAVE TRAP

in your aerial lead.

Price 60/=

Write for further in:
Jormation, also lists de-
scribing  our receivers,
crystal and valve, Super
T one Loudspeaker,
telephones, com-
ponents, etc,

The  British L.M.
Ericsson Mfg. Co., Ltd.,

LONDON, W.C.2,

NA.RMAT.
i EXHIBITION,
: Royal Albert Hall, :
i September 12-23.
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IGRANIC
Filament Rheostat

(Plain type)
Patent No. 193,903

Experiment with wireless
but not with components

—use Igranic Radio Devices and be sure of
the results your efforts deserve.

Igranic Rheostats, remarkable for their extremely
smooth action, critical control of filament current
and absolute reliability, are particularly valuable
components for the wireless enthusiast engaging in
experimental work,

These Filament Rheostats are constructed for panel
mounting and can readily be adjusted for panels of
from one-eighth to one-half an inch in thickness.
Positive travel stops are provided so that the main
Rheostat body comes to rest at zero and -at full
resistance positions. The Rheostat is made in two
types, vernier and plain. The vernier type is recomi-
mended for detector valves.

The Igranic D.E. type Filament Rheostat is suitable
for controlling all types of Dull Emitter valves. It is
smoothly and evenly variable over its whole resistance
range and permits of very fine adjustment.

IGRANIC RADIO DEVICES include

Honeycomb Duolateral Coils, Variable Condensers, Fixed

Condensers, Intervalve Transformers, Variable Griq-beaks,

Variometers, Vario-Couplers, Coil-Holders, Potentiometers,
Vernier Tuning Devices, Switches, etc.

All carry the IGRANIC guavantee.
Write for List Z695.

m

149, Queen Victoria Street, London.
Works: BEDFORD.

Branches ©
BIRMINGHAM : 73 - 74, GLASGOW : 50, Welling- MANCHESTER: 30, Cross
Exchange Buildings. ton Street. Street. .
CARDIFF : Western Mailr  LEEDS:StandardBdgs.,  NEWCASTLE:90,Pilgrim
Chambers. City Square. Street.

AN ADVERTISEMENT IN ¢ WIRELESS WEEKLY *’ Is A GUARANTEE OF SATISFACTION TO BUYERS,
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""aMPLION Pedigree

\\\5\“\”.'\;\\\\\“'u-u nn-nlllllﬂ'\“]‘\\“”” ni

The reasomn why the

AMPLION is undeniably

the finest Radio Loud g e

Speaker and, recognised In 1893

as the World’s Standard. \
n 1894

It will be seen that

the AMPLION is not

merely produced to meet In 1836

a sudden demand, but In 1898

is the result of years

of experience in Loud- fn 1302

Speaker design and con- -

struction. In 1906
Onwards
To 1919
In 1920
In 1922
#n 1924

Thirty-eight years ago . . .

Mr, Alfred Graham demonstrated the first practical Loud
Speaker,
GRAHAM lLoud Speakers placed upon the market,

First used in the British Navy. Transmittersapplied to Phono-
graphbs for Loud Speaker reproduction. Demonstrations
by Prof. McKendrick at the Royal Society.

Naval Telephones developed and adopted by the Admiralty.

Watertight Loud Speakers Patented. Fitted on board many
warships and mercantile vessels. Telephonic Submarine
Signalling System devised.

Complete Loud Speaker installations on central battery plan
erected on warships as sole means of communication. i

The most extensive naval installation to date, including
exchange system fitted ,to H.M.S. ‘* Dreadnought.”

Graham Loud Speakers applied to all sorts and conditions of
service at home and abroad, ashore and afloat.

No less than 12,000 ship installations carried out.

AMPLION Loud Speakers produced for Wircless, and
‘“ AMPLION " Trade Mark Registered.

AMPLION standardised by leading manufacturers/ of radio
apparatus. ‘

At Home AMPLION sales exceed those of all other makes put
together.

Abroad AMPLION companies formed, and agents appointed
in all counlnes wherc Broadcaslmg is in opcrahou ensuring

»»)}J))

The New
DRAGON
type A.R.19

Patentees and Manufacturers :
ALFRED GRAHAM & C
St. Andrew’s Works, Crofton Park, LONDON, S.E4.

Demonstrations gladly given during Broadcasting Hours at the Amplion Showrooms :
25-26, Savile Row, W.1, and 79-82, High Street; Clapham, S.W.4.

OMPANY (E. A. GRAHAM),

TO HEADPHONES
REP AHR TO LOUD SPEAKERS
; TO COILS
REWOUND to any RESISTANCE & MADE EQUAL to NEW,
PRICE QUOTED ON RECEIPT OF INSTRUMENTS:
PROMPT DELIVERY,

e The VARLEY MAGNET COMPANY
26 Years. Phone : Woolwich 888, WOOLWICH, S.E.18,

Radio Press Fnformation Dept.
2/6 QUERY COUPON 2/6

WIRELESS WEEEKLY. Vol. 6. No. 22, September 2, 19285.

This coupon must be accompznied by a pestal order of 2/6 for each
question, and astamped addressed envelope.

5925

The New

“SOLEN EX’*’

RADIO COIL

The Coil you will eventually wsel

NO varnish impregnation, extra
capacity losses, or undesirable
wire kinks,

BUT totally enclosed in beautiful
gold tinted celluloid case, hollowed
patented coil mount and hollow
plug pin and highly efficient eccen-
tric generative winding.

The smartest and highest  efficient
coil on the radio market to-day.

Prov.
Pat.
Alston

19101/24

lenpth:

Supplied in all Wi From 4/6 to 10/~ each
F.B.KETELBEY, A.M.1LE.E. "rects Bhaributors,
Worcester Chambers, 14, New St., Birmingham.
*Phone : Cen. 6633. *@rams : " Katelbee, B'ham.” (

AN ADVERTISEMENT IN ““ WireLESs WEEKLY " 1s A GUARANTEE OF SATISFACTION TO BUYERS.
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ENVELOPE NO. 9

Sir,—1 herewith beg to -enclose
a photograph of the Single-Valve
Receiver (Radio Press Envelope,
No. 9), which I have made through-
out, including the cabinet, having
no previous knowledge of wireless
valve sets. 1 am very pleased with
results obtained. 1 have used a
.06 dull-emitter valve (Mullard) with
dry batteries. 1 have also included
the two-phone arrangement given

The Single-Valve Receiver built by
Mr. Woodward from Radio Press
Envelope No. 9.

in The Wireless Conslructor for
August (page 892).

I can get Daventry as strong as
Birmingham with two pairs of
'phones; |these 'stations are very
strong. I have also received at
fair crystal strength on ohe pair of
’phones :—Manchester, London,
Bournemouth, Stdke and Notts, and
two I'rench stations come in on two
pairs of ’phones stronglv.—Yours
faithfully,

Epwin WooDWARD.
Rotton Park, Birmingham.

AN APPRECIATION FROM
" MALTA

. Sig,—1 thought it might perhaps
interest you to know my results with
the ‘ Family > Four-Valve Set.
Although 1 have read numerous
reports about this wonderful instru-

ment, I think that another one
added to the Tist will not be out of
place.

I wish to congratulate Mr. Percy
W: Harris for the wonderful cir-
cuits and the clear instructions he

gives in Radio Press Envelope
Na. 2. The results obtained are as
follows: Rome, Radio Toulouse,
Breslau, XX, Radio Paris, all at
full loud-speaker strength; Rome
could sometimes he received on an
indoor aerial ; Zurich, Petit-Parisien,
London, Bournemouth, Vienna,
Madrid and two unknown stations
at very good ‘telephone strength. 1
use Cossor valves and basket coils
for low wavelengths. My aerial is
8o ft. long, 20 {t. lead-in and 15 ft.
high on roofl.

I also beg to state that your
journals are very popular in Malta,
and you will find them in the hands
of every wireless amateur.

The best point about this set is
the clarity of reproduction, and I
consider that it is the best all-round
four-valve set.

All my wireless knowledge had
been gained after reading your
papers, and I have also constructed
many other three and four-valve
sets described in your journals from
time to time. I am only 18 years
old, and began radio a year ago,
but 1 now find no dilficulty in
building any set described in your
papers.

Finally, T once more wish to con-
gratulate Mr. Percy W. Harris on
this wonderful circuit, and to wish
further success to your excellent
three journals, of which I am a
regular reader.—Yours faithfully,

ANTHONY PELLA.

Sliema, Malta.

A JUNIOR READER’S
EXPERIENCE

Sir,—1 have recently completed
the ¢ All-Concert de Luxe”
receiver, as described in Envelope
No. 4 by Mr. Percy W. Harris. I
am only 15, but thanks to your
diagrams and instructions the con-
struction was casy.

1 have had all the B.B.C. main
stations: also 2LO, s5IT, 3SC,
6BM, 22Y, and sNO on the L.S.;
5XX (Daventry) comes through
very strongly. There is little dif-
ference in the strength on two
valves. Daventry is strong on
’phones with no aerial or carth.

1 have so far received .all the
relays except Plymouth and Dundec.
sNG is very loud on the L.S,

1 have had two U.S.A. stations—
WBZ and WEAF. [‘rom the Con-

723

tinent 1 get Lyons, Toulouse, Radio

Paris, Iicole Superieure, Detit-
Parisien Hilversum, Munster,
Hamburg (and relays), Voxhaus,

Rome, Madrid and Koenigswuster-
hausen.
Hoping this may be of interest
to you.—Yours faithfully,
T. C. Harrt.
Broughton, Kettering.

A “SINGLE-VALVE RECEIVER
FOR BRIGHT OR DULL
EMITTER VALVES ”»’

Sir,—! have constructed the
¢ Single-Valve Receiver for Bright
or Dull Emitter Valves ’’ exactly to
the design in Wireless Weekly,
October r5, 1924, by Mr. Stanley G.
Rattee, M.I.R.E.

With this set ! have up to the
present received the following
stations : Bournemouth, London
and 5XX, the latter being at excel-
lent strength, The valve in use is
an Ldiswan A.R.D.E.

With best wishes to your journals,

Myr. Bate’s Single-Valve Receiver,
with which satisfactory results have
been obtained.

of which I have been a regular
reader.—Yours faithfully,
A. C. Barte,

Hove, Sussex.

RECEPTION OF NKF

Sir,—With reference to your
articles re short-wave signals from
NKF, I am enclosing herewith par-
ticulars of reception from that
station. 1 would like here to
remark that the listening amateur,
as distinct from the transmitting
amateur, is rather badly placed with
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regard to reporting reception of
signals. He patiently searches the
ether for hours, and particularly in
the ‘¢ small ”’ hours, and jots down
call signs, wavelengths, QRM’s,
etc., and, where possible, he writes
out detailed reports and forwards
them to the experimenters who
require them. The only reward he

reply ‘¢ via the ether > when neces-

sary and know that his reports have
¢ got there,” but we who are not
amongst the lucky ones must play
a patient game and plod along doing
our best in our own small way.
Let the English-speaking experi-
menters awaken to the fact that
many of us amateurs are without

SHORT-WAVE SIGNALS FROM NKF.

Time, | Wave- | Nature of | Strength |, e
Date. |G M.T.|length.| transmission. |of signals. Fading.”| Remarks.
19/3/25 0200 | 41 m. |4 DU UNKF R3-4 Slow —
‘ fading "
1/4/2 I 20.8m.} 5 LF U NKF | Rs5-6 No —
23 o (clearing traffic) ‘“ fading ”’
28/7/25 o100 |41 m. | WNP de NKF | R;s Slow  {No reply heard
(Copies of mes- “fading ” { from WNP
sages are in my as about 10
possession) amateurs in
US.  were
calling him
and ' jam-
ing ”’ was
bad.
16/8/25 orro (20.8m.| WAP U NKF | Ry.9 Irregular {Signals  gen-
(giving WAP ““fading | erally un-
“K*") steady -and
tending to
wobble. Un-
usual for
NKF.

Details of Mr. Paul Marshall’s recent reception from NKF on various
wavelengths.

card or short

seeks is a QSL
his work is

letter to show that
appreciated, but even these are
seldom forthcoming. Months ago,
when NKF first asked for reports
on their signals of different fre-
quencies, I received a very compli-
mentary letter from Dr. Hoyt
Taylor. With this as an incentive
I was continually watching for his
signals and forwarding reports.
When the 20-metre transmissions
commenced I was one of the first
in the British Isles to ““ log » them
from NKF, and from four or five
American amateurs.

As a contrast to the indifference

shown by some transmitting
amateurs [ feel I must men-
tion the different attitude of

the officials at the Radio l.abora-
tory. Nijni-Novgorod, Russia (call
sign RDW). I sent them reports
last March on their 100-metre trans-

missions. In return they were
almost lavish in their letters of
thanks. When they have special

transmissions  they notify me
through the post-oftice by telegram.
At present they are transmitting on
wavelengths varying from 20 metres
to 3o metres, from o100 to 0200
hours, from 2225 to 2325 hours and
from 1220 to 1320 hours, GM.T. 1
have received their jo-metre signals
on 15 metres, using a badly screened
indoor aerial in conjunction with
three valves in davlight. [ do not
know a word of Russian, and all
my reports are in English.

The amateur ‘transmitter may

transmitting gear, not because we-
lack enthusiasm, Lknowledge or
initiative, but for other divers insur-
mountable reasons. When reports
are wanted common courtesy de-
mands an acknowledgment of
receipt. Kealisation of these facts
will bear fruit by bringing informa-
tion galore to those who require it.

September 2, 1925

I enclose tabulated details of my
reception of NKF on various dates.
The transmissions on 71 metres are
always of good strength and need
no comment, as they can be received
at any time during the night and for,
long after complete daylight in the
mornings.—Yours faithfully,

. PauL MarSHALL.

Dublin.

A PORTABLE RECEIVER IN
CORNWALL

From Earl Russell.

Sir,—Your readers may be inter-
ested in my experience in Cornwall
with a three-valve (O-V-2) travel-
ling set. The aerial was 100 ft.
of electron wire, and its height
above the ground was only 8 ft.,
and not more than 8o ft. of it was
effectually in use. My earth was a
connection on a water-pipe, but
merely a loose rubbing one, and
my position was almost at Land’s
End. 1 received §XX regularly and
steadily at about Rg, but could not
get either Bournemouth or Cardiff
sufficiently loud to identify them,
only catching a word here and there.
The results were, of course, poor,
but in view of the supposed badness
of Cornwall for reception, the very
poor aerial I was using, and the
faulty contacts of my coil-holders,
I thought theyv might be worth
while recording. Since the set
returned home, having travelled
600 miles in a motor-car, it
has been receiving 5XX at
full loud-speaker strength, hav-
ing suffered no damage by the
journey. I am quite clear that with
a proper aerial I could have re-
ceived Bournemouth at about Rj.—
Yours faithfully, RUSSELL.

In the control room of the General Electric Company’s station KGO

at Oaklands, California.

The operator on the right is listening on

600 metres for distress signals at sea.
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Conducted by A. D. COWPER, M.Sc., Staff Editor.

An Anti-Capacity Handle.

A useful anti-capacity handle,
suilable for applying to any knob
of the standard type and readily
moved from  one tuning-point (o
another, is that sent to us for com-
ment by Messrs. Burwood Electrical
Supplies Comipany (1924). This is
an insulated handle some 6% ins.
long, and at the end of this a metal
star fitting with hooked ends and
a sef-screw for applving to the com-
mon pattern  of 13-in.
ebonite knob. On trial it was found
to fit securely on the standard knob
for fine adjustment of a tuning con-
denser or variometer, and it could
be applied or removed in a couple
of seconds. The long handle facili-
tated fine tuning up to the point
determined by the shake in the con-

trol spindle, and practically elimi-
nated the risk of hand-capacity

diameler W

The ‘‘anti-capacity’ handle sup-
plied by Messrs. Burwood Electrical
Supplies.

effects. Ior application to an exist-
ing receiver, where provision has not

been already made for fine turing,
this accessory can be recommended.

H.T. and L.T. Supply Unit

The claims for the Dynamerg
Mains Supply Unit, which has been
submitted for test by Messrs.
Dynamergy Mains Supply, of Ted-
dington, are that it enables both
H.T. and L.T. batteries to be dis-
pensed with where ID.C. house
mains are available. A maximum
L.T. current of .5 amps. is supplied,
while the model submitted for test
gave a single H.T. supply of 8o
volts. The L.T. current is pro-
vided by means of a suitable resist-
ance, such as a lamp, being placed
in series with the mains, and in
series with this is a special cell, the

THE HALL MARK OF “QUALITY” EBONITE?
Because it is made from finest rubber and sulphur

IT HAS
PROVED ITSELF

ITS POLISH

SPEAKS FOR ITSELF

All branded panels guaranteed free from su-face leakage.

The BRITISH EBONITE Co., Ltd, HANWELL, LONDON, W.7
Rods, Tubes and Mouldings

725
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terminals of which go to the L.T.
terminals on the unit. No acid is
used with it, distiled water onlvy
being needed with which to. fill it
up from time to time.

o

-
.
[ 4

5809

Ty

The complete H.T. & L.T. Supply
Unit.

The H.T. supply is obtained by
means of a form of potential
divider and will supply sufficient
current to work a multi-valve set.
Chokes and condensers assist in
eliminating any hum and reducing
current variations.

The unit was used with a four-
valve set, 2 H.F., detector and
1 L.I°., headphones being worn so
that any hum present would easily
be detected. Three .06 and one .12
ampere valves were used in the set,
taking a total current of .4 amps.,

which is well within the capacity of
the instrument. [he wunit was
found to be exceedingly silent in
operation, the amount of hum
noticeable being no more than that
usually experienced owing to induc-
tion from the house mains. Since
the unit is designed for 3-volt
valves, such as those in use, fila-
ment resistances are not really
required and, further, whether one
or four valves (or more if the .06
type are in use throughout) are
employed, each will burn at the
correct temperature, so that if three
of four valves are turned off, no
difference in the brilliance of the
remaining valve can be detected.

8o volts is, of course, a little high
to use on H.F. as well as detector
and L.F., and a certain amount of
reaction backlash was noticed. 't
is understood, however, that
another model giving three H.T.
voltages is available.

Terminals are provided on the
unit to which the aerial and earth
leads are affixed, two other ter-
minals being connected to the aerial
and earth terminals of the set.
This protects the mains from acci-
dentally being earthed and so blow-
ing a” main fuse and perhaps
damaging valves. The output may
similarly be connected to special
terminals so as to isolate the
‘phones from the H.T. supply

September, 2, 1925

proper, thus obviating any possible
risk of shock to the user.

This unit was also tried on a
three-valve set, wusing Wuncel
valves, which take from .18 to .2
amps. each, and it was found to
give sufficient current to run these,
notwithstanding that it was slightly,
in excess of the rated output.
Altogether, the unit can be recom-

" mended as being quiet in action

and delivering its rated current,

while the fullest protection against
any possible damage to valves or
house wiring is provided.

C. P. A.

Interior of the Supply Unit.
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(Quelity B aKET GOIL HOLDERS.
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Basket Coils are undoubtedly the most efficient form of
compact inductance for short waves.

e
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If you make your own, or buy them ready made, you
need good holders for the best results. 1’
The BASKET COIL HOLDERS are @ua lttc!
efficient in design, manufactured from _RADIO
the best British materials and finished in an unsurpassed
style. Made from the best British ebonite (not fibre),
brass parts polished and. lacquered and polished knob.

" knob 1/3

(Postage 2d.)
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Folks, meet areally good Condenser!

THAT'S me ! The Efficient Watmel, radio men call

me. Efficient—it’s my middle name, and you'll
say it is when you hear the improvement I make
in the rasults from your radio. - Read my_test
report. Something to be proud of, isn't it? I
possess all the good points you look for in a Fixed
Condenser and a few more besides. If you'r.e
interested in better condenser efficiency — visit
your dealer and ask for me. Closer acquaintance
will prove to you my sterling qualities.
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p ‘\ atmel Test Report. Prices. wv
1, Mica Insulation up . £ )
Q‘{' Yo 2,000 voita 83&3‘51"2;::’.!01' Standard Grid \w“

2. Complete Condenser
up to 1,000 volts,

“00005 to "0005 < 2/6 each.
dard Fixed Cond

S

=

=

—

*S57
Sk

“arerEnas__ 1% Kucs

8. Capacity checked
ﬁﬁl‘ & R astibin S (7 Raa e ot s M This is the original BASKET COIL HOLDER of its
" 5. Final Capacity-Test ] type. All good dealers stock them, but insist on seeing |

Combined Grid Leak and

PASSED OUT 100Y%,
3/-each.

EFFICIENT.

The Watmel Wireless Co., Ltd.

332a, GOSWELL ROAD - LONDON, E.C.1

—
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-

.

s

——

m——

the trade mark stamped on each one. |
All others are inferior copies. Each
packed in transparent envelope.

Condenser fs - -

ST

Quality

If your dealer has not got them we send post free if you
mention his name and address. LIST POST FREE.

GOSWELL ENGINEERING CO., LTD,,

5 95.98, WHITE LION ST., LONDON, N.1
LIBERAL TRADE TERMS. *Phone : North 3051. i
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Beprescntative for Lancashire and Cheghire—
M. J. B. LEVEE, 23, Hartley Street, Leveashulme, MANCHESTER.
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Super-Het uilders

You need this

Refore building vour Buper-
Tlet be sure to send 2d. for
a copy of our latest Folder:

“‘ The Keystone Buper-
Heterody ne and how to build
it.”” All Keystone Super-
Het parts are British made
of the highest quality and
apecially matched for use
with British Valves.

CATALOGUE :

E xperxmen!ers

ahould always keep

a copy of Peto - d
Beott's Catalogue. L
48 pages fully illus-

trated. You save

money by buying

from Peto-8cott’s.

L925

The famous

MAX-AMP

in three models:

Experimenters know that to get the best
results from their Bets they need compo-
nenta specially built for the job. For two
years the Max-Amp has been recognised
as one of the best “ All-purposes’ L.F,
Transformera. Now, however, so many
-enthusiasts appreciate the pecessity of
special ratios for special purposes we have
re-designed the Max-Amp in three distinet
Models: (8) Red Band for Retlex use;
(b) Blue Band for general use and alsgo as
a firat stage; (c) Black Band for second
gtage following a Blue Band Max-Amp.
Alr thene ﬂne qlmhty tnnsiormers are
metal-

and iu]]y guamntced
All obe price.

H.F.

Transformers

A Transformer of the highest
grade. Very selective, with a

high amplification ~ factor. §
These transformers can be
supplied matched for two or
three -stages of high-fre-
quency amplification wuhoub
extra charge.

No. 1. 200—600 .. 10
No. 2. 500—900 .. 16
No. 3. 900—1500 .. 10
No. 4. 1200—2300 .. 10

No. 5. 2200—7000 .. 10

These waveleigths  are
reached with a variable
condenser of the value of
.0003 mfd.

PETOC-SCOTT CO., Ltd

Registered Offices, Mail 77
Order and 8howroom :

Branches :—LONDON—#62, High Holborn, W.C.1.
PLYMOUTH—4, Bank of England Place.

City Road, London, E.C.1
WALTHAMSTOW——230 Wood Street.
LIVERPOOL—4, Manchester Street o

N

SN

(LTI

List 8W

and  name

of nearest

THIT

dealer  on

request.

AT

]

Don’t apologise to your friends

for your set being ‘ off-colour "—
refit with
“ TANGENT?” Tuning Coils and

Charm them with clear
and pure music.

Prices:—4/3 to 10/~ accordmg to wavelength.
all Broadcasting wavelengths.

RADIO

DanaEn

FITMENTS

TR TR

speech

RIGID AS A
MOTOR WHEEL.

Covering

& CO.

ADVERTISEMENTS

WIRELESs WEEKLY ix

SUPER “FULSTOP” CONDENSER

—the greatest advance in variable
condenser construction since
the introduction of wireless.

THE new Super
‘ Fulstop ”’
Condenser is
fitted with dual
gearing. It has
two operating
knobs. One hasa
gearratioof 2 to 1
and is used for
first adjustment.
The second — a
small vernier
knob —is geared
125 to 1, and is
used for final
critical tuning.

The dial is gradu-
ated round the
whole circumfer-
ence from 0 to 100.
These graduations
are again divided, giving 200 actual readings.
Each reading is capable of an infinite number of
adjustments by means of the vernier gearing.
The clockwork multigear is made by watch-

makers for the sake of accuracy, and is quite
free from backlash.

It is a no loss condenser, is perfectly square
law, and has brass vanes.

It is positively unapproached by any other
variable condenser made.

Guaranteed to Abolish Hand Capacity.
Standard “I‘ulstop ”?

Super ¢ I‘ulstOp PY
00025 ac . 25/6 ‘ 10002 e . 9/6
‘0005 .. .. 28/6 | 0003 ac a¢ 10/3
1910 ISt a (‘ aa Fulslo g:e;aorlcg 0005 ot o 11/3
1€ andar
2 to 1, is still in greatp demand. | 001 .. o 13/6

Send for full descriptive Icaflet, free,  Protected throuzhout
the world, If any difficulty in obtammg, write us and we wnll send
mrect post fr ee

J. H. NAYLOR, Ltd.., WIGAN.

GEN"

London * 25, Victoria Street, S.W.x.
Newcastle{Tyne:

“Faraday Works,” LEICESTER.

‘“Tangent House,” Blackett Street.

LTD. Esd 1872,

e !IIIIIl =

= l

e AR IHD

VARIABLE CONDENSER.

AN ADVERTISEMENT IN ‘¢ WIRELESS WEEKLY ”’ 1s A GUARANTEE OF SATISFACTION TO BUYERS.
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Eureka
Concert Grand

Eureka Concert Grand

The well-known Eureka Trans-
former selected by experienced
radio engineers forits wonderful
amplification with a complete
absence of distortion. Uncon-
ditionally guaranteed. Price 25/-

Eureka No. 2

Specially designed for use as a
second stage transformer with
the Concert Grand. Uncon-
ditionally guaranteed. Price 21/-

Everyone can now
afford a real Eureka

THE compardtive high price of the Eureka Concert
Grand and the Eureka No. 2—due to their costly and
intricate manufacture—has undoubtedly prevented many
who would otherwise have chosen them, from buying. In
order, however, to reach the many hundreds of thousands
of wireless enthusiasts who want a good transformer.capable
of big amplification, and who are prepared to sacrifice some
of the exquisite tonal qualities of the Concert Grand, we
have introduced the Eureka Baby Grand No. I and No. 2.

These two fine transformers represent wonderful value for
money, and are made possible at the price only because of
the immense manufacturing and purchasing facilities
enjoyed by this Company.

There is a big future for the new Eureka Reflex—the first
real Reflex Transformer. If you are an S.T.100 enthusiast
take out the transformer you are using in the first stage
and substitute a Eureka Refiex. You will be amazed at
the increased volume and improved tone. All these fine
quality Transformers can be obtained from your Dealer.
No matter which set you are going to build, you improve
it by using a Eureka Transformer.

ADVERTISEMENTS

Radio Products
(Portable Utilities Co. Ltd.)
Eureka House, Fisher St.,

SEPTEMBER 2ND; 1925

introduces three
new Transformers

Eureka Baby Grand No. 1

A new and inexpensive first stage Transformer
embodying all the well-proved Eureka
principles. Uncbnditionally guaran-

teed. Price - = = = - 15 /""

Eureka Baby Grand No. 2

Specially designed to follow the Baby Grand
No. 1 when two stages of 1.f. amplification
arewanted. Unconditionally gualan-

teed. Price - - - 15/

Eureka Reflex Transformer

The first Transformer ever to be placed on
the market as being specially designed for
reflex work. This fine quality instrument
will give considerably more volume in a reflex
circuit than any standard transformer.
Unconditionally guaranteed. Price 15 /

Important
Price reduction
Eureka Concert

Grand now reduced
to 2§/-

Eureka No. 2
reduced to 21/-

Eureka Bab Grand
No. 2

Eureka

London, W.C.1.

Eurek Reflex

Gilbert Ad. 3426

AN ADVERTISEMENT IN ¢ WirELESS WEEKLY *’ 1s A GuaranTEE Or SATISFACTION TO BUYERS.
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E. A. H. (NOTTINGHAM) has
been experimenting with various
sizes of condeasers connected in
parallel with his loud speaker for
‘¢ tone control *’ purposes, and asks
us for an explanation as to the
manner in which they alter the
quality of the received signals.

The theoretical reason for the
quality being changed when a con-
denser is placed across the loud-
speaker winding is fairly evident
when certain underlying principles
are grasped. The impedance offered
by an inductance increases with fre-
quency whilst that of the condenser
varies inversely; that is, the higher
the frequency the lower will be the
impedance of the latter. It follows
therefgre that where the high notes
tend to be accentuated this tendency
may be counteracted if a condenser
of suitable value is placed in parallel
with the loud-speaker windings, due

=R,

Dio ?pp.Eée
to the fact that the higher musical
frequencies will then tend to pass
through the condenser and not affect
the loud-speaker. By this means
apparently more uniform reproduc-
tion is obtained. The value of the
tone control condenser will generally
be found to lie between .co1 pF and
o1 pF. The greater the value of
this condenser the more *‘ mellow ”
will be the tone, until a point is
reached  where  this  becomes
“ woolly ”” and * fluffy ” in nature,
which is as much to be avoided as
the over-emphasis of the higher fre-
quencies, resulting in “ tinniness.”
In some cases no ‘‘ tone control
condenser is necessary, whilst in
others cene even above .ot pF will
improve quality.

D. A. V. (SWANSEA) has con-
structed the Single-Valve Reflex

receiver described in Radio Press
Envelope No. 8, and states that the

Oy —

crystal detector is to all intents and
purposes a ‘¢ passenger,”’ since he
can lift the catswhisker from the
crystal and still receive signals.

With Reflex receivers employing
crvstal rectification the trouble our
correspondent is experiencing is by
no means unusual, and in extreme
cases it may often be found that the
set will not work satisfactorily un-
less the catswhisker is raised. All
that is wrong is that the dual valve
is working on the part of its charac-
teristic curve which gives rise to
rectification effects, instead of work-
ing on the correct straight portion
for amplification at high and low
frequencies. Increasing the applied
high tension and very carefully ad-
justing grid bias will almost always
remedy this trouble. ~When doing
this it is necessary to make certain
that a sensitive spot has been found
on the crystal.

= DISTANT
STATIONS LOUDER

Says a Belfast customer, *‘The
condensers are a great improve-
ment. vy loud speaker is much
clearer awing to sharper tuning and
distant stations are much louder.”
You too will find that every ad-

vantage is_to be gained by using
these condensers with the lowest

losses and highest capacity ratios
in wireless. Install them in all
your sets,

Bowyer~Lowe Tested

SQUARE LAW
CONDENSERS |

Made in Single, Double and Triple
Types, and in all ranges. ood
dealers stock them. In case of
difficulty order direct.

Send for New Price List
of all Bowyer-Lowe Tested Com-

ponents, containing latest informa-
tion and current prices of these
reliable parts. Enclose 13d. stamp
to cover postage.

58
Bowyer~Lowe Tested

RADIO COMPONENTS

SOWYER - LOWE CO., LTD,,
LETCHWORTH,

{ J

THE PANEL _ . DE

ECAUSE Radion has been universally selected

by the leading wireless experts of this country
and America, it must possess sterling qualities
other than that of appearance.

The man who is aiming for 100 % efliciency will
do well to follow the lead given by cxperts who
bave the cream of the world’s ebonite at their

disposal-—and choose Radion.
squareinch, mahoganite 13d. per square inchi

q
RADION

American Hard Rubber Company (Britain) Ltd.
. Depots: 120 Wellington Street, Glasgow.
Head Office: 13a Fore Street, . 116 Snow Hill, Birmingham.
London, E.C.2  [risk Agents: 8 Corporation Street, Belfast,

Gilbert Ad. Y88

Radion is available in 21 different sizes in
black and mahoganite. Radion can also be
supplied in any special size. Black 1d. per

727
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EADPHONE REPAIRS.—Rewound, re-
magnetised, readjusted. Lowest
prices guoted on receipt of telephones.
Delivery three days. Est. 26 years.
Varley Magnet Co., London, S.E.18.

ELEPHONE RECEIVERS and Loud

Speakers Rewound, 2,000 ohms, 3/6.

A. Roberts & Co., 42, Bedford Hill,
Batham, S.W.12

RENCH manu.facturer requires all
parts British Isles travellers on
commission dealing exclusively in Wircless
material ; write stating com., ground
covered and references to T. F., c/o W. H.
Smith & Son, 19, Craven Road, W.2.

YRAY CRYSTAL as tested: and

reported on in ‘¢ Wireless Weekly,"’
August 26th.—Write for samples and terms
to—F. R. Hickson, 16, Dartmouth Park
Hill, London, N.W.5,

IRST-CLASS WIRELESS SALESMAN
wanted. Practical experience and
technical knowledge of all leading makes
essential, also experience in designing and
supervising installations, and testing and
adjusting for faults.—Address, with details
of experience and copies of testimonials,
Mann, Egerton & Co., Ltd., Norwich.

2 VALVE Amplifiers, 35/-, use one or two
valves ; also 1 Valve Ampllﬂer. 20/-
both pcrfect as new, Valves, 4/6 each.
Smart Headphones, 7/6 pair. New 4-volt
Accumulator, celluloid case, 13/-. New
Dura 60-volt H.T. Battery, guaranteed,
6/-. 2-Valve All-Station Set, works speaker,
£4. Approval willingly.—W. TAYLOR,
57, Studley Road, Stockwell, London:

? RILEY’S BILLIARD TABLES

for the home.

s Riley's < Home *
Billiard Tahlea‘To
fit conveniently on
any - dining table.
e ’ Prices from £7 or In monthly instalments.
i Send for : Rileys * Combine ” Billiard and Dining

FREE Tables to suit any room. Prices from
£22 10, or in monthly paymenta,
i Price List: 77407 Foeo Trial and Carriage Paid—

E. 1. _RILEY, LTD., Beaumont Works; ACCRINGTON

MOUNTS IN MORE WAYS
than any other

\\\\\\\\\\\\\\\\\\\\\\\\\\\ The L. & P. UNIVERSAL VER-

NIER COlL HOLDER gives the finest
contro! of couplmg ever achlcvcd

Deslmed {or on&‘hole pﬂnel
mounting. Easily fitted back or
front of panet. The-action of the
moving coil- holder is on the worm
and plmon prxnc1p|e tuge!hcr with a
special patented spring which bal-
ances the weight of the moving coil.
This combination glves
asmoothness and deli- Now
cacyof control notto be  Reduced
experienced with any to
other device whatso-
ever. Every partof the 8/6
workmanshipis superb.
All metal heavily plated. Only Pure
ebonite used—no mouldings.

This device will make all the
difference beiween “getting "' a

WIRELESS distant station and “ just miss~
ing it."”
Do not bu il-holder of
Saleliley L o S
Albert Hall | free on request. Mention name of

dealer when writing.
Sept: LONDON & PROVINCIAL

12 to' 23.§ RADIO COMPANY, LTD.,
. 30, Colne Lane, COLNE, LANCSr

e

ADVERTISEMENTS

BROAD CONTACTS -
SAFE JOINTS

Big clean contacts reduce losses in your
receiver. Experts use Collett Tags
because every one makes a sound
electrical joint, bends easily, but will

not break. There’s a style for every
job and a job that every style does well. Buy
Collett Tags from your dealer. Ask him to
show you the ten useful types, or send P.

1/- for free Sample Outht.

CO LLETT’S

EXCEL.
TERMINAL TAGS

S.H. Collett Mfg.Co., 52/54, Hampstead Rd.,N.W.1,

FLETCHER AD.

THE POLYTECHNIC
REGENT ST., W.1.

Courses in WIRELESS AND HIGH
FREQUENCY ENGINEERING extending
over a period of three years, providing
tuition in the tcclmkiuc and practice of
radio communication, including operation
of a modern wvalve transmitter for
telegraphy and telephony.

Enrolments commence September 16th.
Classes commence September 28th,

Further particulars and. prospectus from
Director of Education.

RADIO PRESS
ENVELOPES

Poat
No. Price. Free.
1 How to Build an ST100 Receiver 1/8 1/9
By John 8cott-Taggart, F.Inat.P.,
AMILEE.
2 How to Build the *‘ Family ** 4~
Valve Receiver. .. 2/8i 2/9
By Percy W. }[arrls, M. I R.E.
3 How to Build the ** Slmnhcny i
3-Valve 8ot .. A .. 218 28
By @. P. Kendall, B.8e.
4 How to Build the All-Concért de
Luaxe Recelver . 2/6 .2/9
By Percy W. Harris, MIRE.
5 How to Build the Omni Receiver 2/6 2/
By John Bcou. ~Taggart, F.Inst.P.,

[:3 Bow ko Bnﬂd the ABC Wave Trap 1/6 1/9
By G. P. Kendall, B.8c.
7 How to Bulld a 2-Valve Amph-
tier de Luxe . 1/6 1/9
By Herbert K. Slmpson.
8 How to Make a 1-Valve Beﬂex
Receiver 1/6 1/9
By Herbert K. ﬂimpsonf
9 How to Build an Efficient Smgle-
Valve Set a e 1/9
By Herbert K. Sxmpson
10 The Twin-Valve Loud-speaker
Receiver 2/8 2/9
By Jolv{l scou-Taggart, F.Toat. P.,

11 An Adaptable Crystal Bet .18 1/9
By Percy W. Harris, M.I.R.

All the above can be ob!ameri from

Wireless  dealcrs,  bookscllers,

bookstalls, or direct from Depi. S.,
Radio Press, Ltd.

Radie Press, Ltd.

Bush House, Strand, London, W.C.2
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taken of radio ‘‘junk.”

Refresh
the

memory

4

. The season when King Radio

L holds sway will soon be upon us.

Old sets will be taken out and
dusted, and a general inventory

Also we *

shall find we have forgotten certain

things in Radio.

To regain this temporary loss of
knowledge you need Radio Press

Books.

They are informative on

every wireless subject, technically
accurate, and suited for beginner

and expert alike.

Radio Press Books.

Price

1 ‘Wirelesa for All - o

By .Iohn Seott- Taggﬂr( F.inst.P.,
I.EE.

2 Sunpllﬂed ‘Wirelesa .
Ry Jokn Beott-Tasgart) I‘lw P
A.MI.EE.
3 How to Make Your Own Broadcast
Receiver .. = gl
By John Scou-Taqgart, F.Inst.P.,
AMILE
4 How to Erect Your Wirelesa Aerjal .
By B. Mittell, A. M.1.E.E.
5 The Construction of Wireless Recelv
hm Apparatus . .
P. D. Tyers.
6 The Construc'.lon of Crystal Recelvers
By Alan L. M. Douglas.
7 How to Make a * Unlt." ‘Wireless
Receiver . . =
By E. Redpath.
8 Pictorlal Wireless Circuits
By Orwald J. Rankin.
9 Wirelass Valves Simply Explaiged
By John Scot-Taggart, F.inatl.P.,
AMIEE.
10 Practfcal Wirelesa Valve Circolts .
By John Scoti-Taggart, F.Inst.P.,
A.M.LEE.
12 Radio Valves and How to Use Them
By John Scott-Taggart, F.Inst.P.,
A.M.1.EE.
13 500 Wireless Questions Answered .
B}/ @. P. Kendall, B.8c., and E.

edpath.
14 12 Tubed Wirelesa Sets
By Perey W. Harris, M.I. R.E.
15 More Practical Valve Circuits ve
By John Scolt-Taggart, F.Inst.P.,
A MJIE.E.
16 FMome-Built Wireless Components ..
17 Wirelens Bets for Home Constructors
By E. Redpath.
18 Taning Coils and How to Wind Them
By G. P. Kendall, B.Sec.
1 8ix Bimpie Sets
By Stanley G. lZaua, ML R E

%]

L 22 8witches in Wireless Circuits

By Oswald J. Rankin.
24 Wireless Fuults and How to Find

Them
By R. W. llallonu, M4
Flementary Text-Book on Wirelesa
Vaemum Tubes
By John Scou Taggart I‘.ImlP
A.M.I.E.E
Radio l:.nglneerl b o v
By J. H. Reyner, B.Se: (Hons.),
A4.06.1,D.1.C.

Post

Free
9d. 11d.

1/~

1/8

2/8
1/8
2/8

2/6

2/6

2/8

2/8
36
2/8
2/8
1/6
1/6
1/6

1/8

1/2

1/8
1/2

178
1/8

2/8
1/8
2/8

2/8
2/8
2/8

2/8
3710
2/8
28
178
1/8
1/8

1/8

0/~ 106

- 15/9

All the above can be obtained
from Wireless Dealers, News-
agents, Bookstalls—or. direct

from—Dept.

RADIO PRESS, LTD.
BUSH HOUSE, STRAND,

LONDON, W.C.2.
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A Loose
Contact

loose contact in a receiver
may give rise to loud
crackling noises. The usual car-
bon compression type of variable
grid leak consists of pellets or
particles of carbon or impreg-
nated material in more or less
loose contact with each other.
How can they be expected to be
silent or constant in operation?

Only in the ‘* Bretwood ~’ variable
grid leak is absolute constancy in
action oblained,

PRICE 3/-
Postage 2d.

With Condenser X
(as illustrated ) The homogeneous mastic cmployed
ensures this, One of the most difficult
4/6 faultls toktrace is thatﬁarisingfrom a poor
. gridleak. If you fit a ‘“ Bretwood’
Postage 3d you just know it’s right.

WIRELESS (&) SPECIALITIES

N

Obtainable from n_los; Wireless Dealers.

BRETWOOD LIMITED
12-18, London Mews, Maple St.,London,W.

Barclays Ad.

If you fit a

you get RELIABLE aad EFFICIENT
working, an ORIGINAL DESIGN
giving you the '* SBomething Different,”
and Bkilled Workmanship with High
Class Finish, Look, fo- example, at t%)e

FORTEVOX SQUARE LAW
VARIABLE CONDENSER

This NEW
DESIGN

18 the only Condenser giving
READINGS on both Main Condenser
and Vernier. Full Instructions and
Recording Charts with each Instrument.
One Hole Fixing.

PRICE
Prov. Patent 9127/25. Pls:jn Vernier
8. . S, .
For the Discriminating Buyer : 995 15 &= e
““ We cannot recall having seen a 0005 126 ,, 166 ,
better finished article.” 0003 106 , 4H6 ,
Tue Britisi TRADE JOURNAL. 0002 mPosta"ge sd. uo ,
The ““Fortevox'
LIGHTNING
ARRESTER
Protects your
Property

Prov, Patent 14127/25.

-
Price 2/6 each. Postag 24.
Stocked by all reputable dealers, or obtainable Jirec! from :
FRASER & GLASS, 58565, Nir Mbhon. Mamtoies 555

Scottish Agents : KEITH & IRWIN, 35, Robertson Street, GLASGOW.

ADVERTISEMENTS
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CLIXIE makes his bow and

commences author

“I'm only a little chap,” says CLIXIE,
“ but that’s no handicap. So was Napoleon.

“I'm O.C. Radio Circuits. Keeping con-
nections up to scratch is my job. Though 1
says it as shouldn’t, I'm better at it than
anyone else in the world.

“There’s no false modesty about me, so
when they asked me to take over the
advertising of CLIX the plug-sacket, I said,
Righto!

“ There can’t be many of you that don’t
know all about CLIX already ; but while I'm
explaining why CLIX has superseded a“
forms of terminals, plugs and switches, I
think I can manage to keep you intcrested,

“CLIXIE”

Meet me at
THE ALBERT HALL,

ST It levated and amused
elev. an ed.
TANDS 41 and . s
S —ea—Ea—y 7 .. Look out for me here again in a fortnight™s
rRetaiI Prices : time. Au Revoir I'”
| _CLIX with

Locknut 3d. I
l CLIX Adapter
I with Locknut 2d.
. CLIX Insulators

| {6 colours)
I 1d. each. l

CLIX Bushes
I (] coloqrs) I

1d. pair.
| IR

AUTOVEYORS LTD., 84, VICTORIA STREET, LONDON, S.W.1

Are you well connected? Try

CLIX

The Electro-Link with 159 Uses

HAVE YOU HEARD THE

“SONORA”
LOUD SPKER ?

———at

An attractive article of furniture and
an efficient speaker.

ORDER EARLY

Sole Concessionnaires:

THE ELECTRICAL EGUIPMENT
& CARBON CO., Lid,,

109/111, New Oxford Street, London, W.C.1.
DEMONSTRATIONS ARRANGED.

AN ADVERTISEMENT IN ‘ WIRELESS WEEKLY *’ Is A GUARANTEE OF SATISFACTION TO BUYERS.
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I_ ERE is the latest Loud Speaker that scientific

research and experiment can offer and which will
prove a milestone on the road of advancement in
the wireless art.

Special characteristics of the “ Kone” Loud Speaker
are as follows :

Freedom from distortion.

Greater purity of tone than any' other Loud
Speaker at present on the market.

Even distribution of sound over wide area.
Distinctive appearance.

Do not order your new Loud Speaker until you have
heard a “ Kone.”” You will save yourself disappointment.

Westerne Electric Company Limired.

CONNAUGHT HOUSE, ALDWYCH . . . . . . . LONDON, W.C.2.
CENTRAL : 7345 (9 lines)
Works.: N. Woolwich, New Southgate, Bexley Heath, Hendon.

Branches :—Birmingham, Leeds, Manchester, Ncwcastle,
Glasgow, . Cardiff, Southampton, Liverpool, Dublin.

AN ADVERTISEMENT IN ‘¢ WircLEss WEEKLY *’ Is A GUARANTEE Or SATISFACTION: TO BUYERS.,
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FACE VIEW OF
THE NEW KONE

PRICE

£6-6-0

PERFECT AMPLIFICATION

The ‘“ Kone ” Amplifier gives really
wonderful results used in combination
with the “ Kone” Speaker, or any
other standard Loud Speaker of good
design.  Supplied as illustrated for
inclusion in any existing furniture
or encased in a handsome cabinet

AN ADVERTISEMENT IN “ WIRELESS WEEKLY ’ Is A GUARANTEE OF SATISFACTION TO BUYERS,
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JOHN SCOTT-TAGGART, M.C,,
F.Inst.P., AM.LE.E.

(Editor-in-Chief of all Radio Press
Publications.)

Editor : Percy W. Harris, M.IR.E.
(Editorial Manager of Radio Press, Ltd.)

Technical Director: John Scott-Taggart, M.C.,
F.Inst.P., A M.LE.E.

Research Editor : Major James Robinson,
D.Sc., Ph.D., F.Inst.P.

400,000 copies of No. | are being printed to

meet a phenomenal demand, The Advertising
Campaign will include whole pages in different

WEEKLY publication’s, including the *“ Daily Mail.”

Make certain you get No. 1

AN ADVERTISEMENT IN *“ WIRELESS WEEKLY '’ Is A GUARANTEE OF SATISFACTION TO BUYERS.
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PERCY W. HARRIS, M.ILR.E.
(Editorial Manager of Radio Press, Ltd.)

ARTICLES IN No. 1 BY

Percy W. Haris, M.LR.E.
(On American & British Receiver designs compared.)

John Scott-Taggart, M.C., F.Inst.P., AM.LE.E.
(A New ST.100 Receiver.)

Major James Robinson, D.Sc., Ph.D., F.Inst.P.

" Capt. H. L. Crowther, M.Sc.
J. H. Reyner, B.Sc. (Hons.), A.C.G.I, D.LC,
A. D. Cowper, M.Sc. R. W. Hallows, M.A.
A. Johnson-Randall. G. P. Kendall, B.Sc.
Stanley G. Rattee, MIR.E. E. H. Chapman, M.A., D .Sc.
D. J.S. Hartt, BSc.  John W. Barber.  C. P. Allinson

and certain eminent authors whose names we do not at this
stage desire to disclose. ;; EEKLY

Tuesday, September 15

AN ADVERTISEMENT IN ¢ WiIRELESS WEEKLY > Is A GUARANTEE OF SATISFACTION TO BUYERS. Barclays Ad.
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T is doubtful if there is a single wireless

enthusiast who has not heard of J8rown A-type
Headphones. Not everyone, however, who has
coveted them has been able to buy them—in
fact, owing to their comparative high price, only
a small proportion have been able to enjoy their
advantages.
JBrown A-type—with their famous super-sensi-
tive tuned reed mechanism—have always been
acknowledged to be the world’s best headphones
and in a class apart from competition. Govern-
ments, shipping and telegraph companies have
all paid tribute to their won-
derful efficiency and have

per pair
fully

guaranteed

4000 ohms
resistance

The new JBrown A ’phones

now at a price within the reach of all

wonderful achievement

Twelve months have been spent in designing
the new JBrown A-type. We can now guarantee
that they contain all the essential details of the
famous tuned reed mechanism—that in sensitive-
ness they are still without equal—that the
same superb JBrown standard of workmanship
is maintained. That in short, although pro-
duced in huge quantities by the aid of the
most elaborate and costly machinery, they are
in every way comparable to the world-renowned
standard J6rown A-type.

Their production at the
amazing price of 30/- is a

taken the bulk of the available
supplics.

But the insistent demand for
a cheaper instrument com-
pelled us to consider the pro-
duction of a modified A-type
Headphone suitable for mass

TO THE TRADE

We want you to have adequate
stocks of these Headphones
and all the new MBrown Loud
Speakers. In caselof difficulty
write us immediately and we

truly remarkable achievement
—one of the greatest, perhaps,
in the whole wireless
industry during 1925. The
demand for them will be
immense-—order a pair from

will see that you are supplied.

P T L L L T
feAmasarepssn®

production on a large scale. your Dealer at once.

5. G. BROWN, LTD
Head Office & Works :
‘Victoria Rd., N. Acton,
W.3

Speakers may be seen,

heard and bought at the

Works or at our Show-

rooms.

Depots (Wholesale
only)

13 Bushy Pavk, Bristol

Cross House, Westgate
Headphones and Loud Speakores Roa.d,IVe'wca.SﬂEu

Gilbert Ad. 3422,

q] All the new Brown Loud

Retail Showrooms:
19 Mortimer St.,
15 Moovrfields, Liverpool
37 High St., Southampton
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Now on Sale

SPLENDID AUTUMN
DOUBLE NUMBER

Contams articles of great interest and value to every
radio enthusiast.

Major James Robinson, D.Sc., Ph.D., F.Inst.P., Etc.,
Director of Research at the Radio Press Elstice Laboratories,
and late Technical Wireless Head of the Royal Air Force,
writes on Forthcoming Developments in Radio.” Dr.
Robinson’s article is a brilliant forecast of the immediate
developments in radio reception.

“Anode-Input Circuits,” by John Scott-Taggart, F.Inst.P.,
AM.ILE.E,, shows the reader how he can obtain the greatest
satisfaction from experiments on this fascinating subject.

Percy W. Harris, M.I.R.E., Editor of “Tnr WIRELESS
CoxSTRUCTOR,” back from his tourin theU.S.A., describessome
of his interesting experiences and investigations in the States.
You cannot afford to miss it ! 156 prolusely illustrated pages.

BUY YOUR COPY TO-DAY !

1

From
all
Ne\;vsagents

WIRELESS WEEXLY 3

SELECTION FROM
— CONTENTS ——

HOW TO MAKE:

,» A Simple Eight Valve Super-
sonic Receiver. By W. H.
Fuller.
,, The “Harmony Four”
Receiver. By Percy W.
Harris, M.LR.E.
,» The “America  Three”
Receiver. By Stanley G.
Rattee M.LR.E.
s A Smgle Valve Reflex Set.
By A. Johnson-Randall.
,» A Simple Crystal Receiver.
By D. J. S. Harut, B.Se.
Anode-~Input Circuits. By John
Scott-Taggart,F.Inst. P, AM.LE.E.
Getting the Most from H.F. Valves.
]%y] H. Reyner, B.Sc.,, ACG.1,

A Llstener in New York. By
Percy W. Harnis, M.1.R.E.

Receiving Daventry. By A. D.
Cowper, M.Se.

Call Signs of Experimental Trans-
mitting Stations.
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Modern Wireless
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teres [ife in the family now
3% W hatadifferencebroadcast music,
r\ song and interest makes to family

life. Greater still will become the
added pleasures of radio now that
the Sterling Mellovox is here.
A loud speaker supremely per-
fect in performance, gracefully
artistic in design and offered at
& a price that makes the luxury of
Introducing . .
Miss Mellovos. its reproduction and appearance

Merry Miss Mellovox has . o 3
ben choen to et in  available to every radioist.

- the advertising the merits
\‘Q“ 4 of the Mellovox Loud
4 Steaker. Weshall see her

N mabing lfe smeraly o 1lear it to-day at your radio

little brighter—in papers,
A\

> iz windows, at dances, here., dealers'

there and everywhere.

MELLOVOX

Loud Speaker.

THE STERLING
MELLOVOX is artisti-
cally finished in brown,
blue or purple, with floral
designs on the diaphragm.
2,000 ohms resistance.

PRICE - 48/-

An ideal combination

with the fumeus

MARCONIPHONE V.24
(i lustrated below), com-
plete with all accessories.

JRICE £34.4 -8

At your dealers

N.A.RMA.T.
Wireless Ex-
hibition, Royal
Albert Hall,
Sent. 12 to 23,
1925. Come
along to Stands

\ == — e

Marconiphone
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The Right Road to
Better Radio

An interesting feature
of the Burndept Range

Thes

BURNDEPT Short Wave

eceiver illustrated above depicts

a new departure in the reception of

short wave signals.

has a

30

This instrument
wavelength  ranging from

It is fitted with

100 metres.

Super-Vernier Dials, which operate
on a fncrmn-—dnven epicytlic gear

of

7:1, thus enabling the great

selectivity of the instrument to be
controlled with minute exactness.

See the Burndept Catalogue for full

particulars

—— ———

prices.

To Messrs Burndept Wireless Ltd.,

Please send me one copy of your Ilustrated

Aldine House, Bedford Street,
Strand, W.C.2

Catalogue.

Wireless Weekly,

HERE - — — — ———

Sept. gth.

— ———— — — ————— ———— —

ROAD lined with one success after another ;

milestones marked by the triumphs of the

expert ; the results of pro]unged expt:riment
and scrUpUIOUS care. The Burndept Catalogue tells
the story of the wonderful Burndept Range, which
includes components and complete receivers. One
reads the Catalogue, partly for the pleasure it
aﬂords. partly for its instructive POWEers.

One hundred pages of concentrated interest are
devoted to our apparatus, From page to page,
instrument to instrument, the Catalogue describes
in words and pictures, the finest apparatus in the
world.

The latest achievement of our experts is the seven-
valve Ethodyne, a wonderfully powerful and
selective Super-heterodyne Receiver, which s
practically as simple to operate as a two-valve
receiver. Space here does not permit us to illustrate
this set, but the Catalogue has seven whole pages
devoted to the inslrument, its technical and artistic
perfection and its ease of operation.

Cut out the coupon below, and post it to us at
once. In return we will send you a copy of our
Catalogue. The Cover is printed in four colours,
and every page will interest you from end to end.

BURNDEPT

HEAD OFFICE : Aldine House, Bedford St.,
Strand, London, W.C.2.

1925

——— —
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The Lessons of the Wavelength Tests

ROBABLY the main im-
pression gained by those
experimenters who sat up
on recent nights to listen to
the first international wave-
length experiments which are
reported wupon in full on
another page, will have been
to the effect that they had
never before realised how ex-
tremely bad, from the point
of view of the long-distance
enthusiast, are the conditions
normally obtaining.
To many it must have come
as something of a revelation
to find that with the stations

spaced out as they have been’

during the later tests, the ease
of tuning from station to
station, both home and foreigh,
was such as most experi-
menters only dream of. Al-
though the carrier waves of
certain stations did actually
cembine to produce hetero-
dyne whistles, there was
actually far less of this trouble
than occurs with the usual
arrangement of wavelengths,
and the great majority of the

. stations were all separated by
.such frequency differences as

ensuted freedom from inter-

ference in receivers of’ normal -

=

selectivity.” The result, as
many listeners have reported,
was that numerous stations
which are normally entirely
outside the scope of a given

set, were ‘heard at good
CF 2 ]
CONTENTS.
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A Single - Valve Short Wave
s ceiver 30
An_ Advanee Gmde to t‘he
NARMAT., Wireless Ex-
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strength (in this connection it
should not be forgotten that
all stations were employing
the maximum available power).

One of the first lessons to
be derived from these tests

would seem to be that a com-

piete redls‘mbutlon of fre-

quencies is actually overdue,
and all possible support should
be given to the organisation
at Geneva in carrying out and
enforcing such redistributions
as it finds necessary.

Next, one cannot fail to
realise that the tests show that
even with the present number
of broadcasting stations in
operation in Europe, an exten-
sion of the broadcast band to
something approximating to
1,500 to nearly joo kilocycles
(roughly 200 to 600 metres) is
likely to be required, and de-
signers of sets mwust realise
this and make provision for
covering such a range.

Another obvious lesson to
be derived from these experi-
ments is to beé found in the

fact™ that the re-allocation
must necessarily be worked
out in terms of kilocvcle

separation, and when we pre-
sently find that the stations
are being allotted new fre-

quencies, with some system of

equal. separation, the argu-
ments in favour of working
in terms of kilocycles, and the
use of straight-line frequency
condensers, will be greatly
strengthened.

Prof,R.Wrmbrveron, M:A. D.8¢;F.R.5.
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A Single Valve Short-Wave Receiver

By A. V. D. HORT, B.A.

Complete details for the construction of a

sensitive short-wave recetver, which is charac-

terised by ease of operation and absence of
hand capacity effects.

*

ANY receivers and circuits for the re-
Mception of short wave signals have
already been published, and the set to be
described here makes no claim to novelty of
circuit, but it incorporates several novel con-
structional featurcs which may appeal to the
experimenter.

*

The valve and coils are enclosed in the cabinet.

It will be noted that the cabinet is of un- X-<1><1><1>-q><x><x><x><><x><r)<x><><x>-<z><><><><><><><1><l><>*

usual size for a single valve set; it is not, how-
ever, intended that L.F. amplifying valves be
added inside the cabinet; if desired they may
be attached as separate units.  Special atten-
tion has been paid to the elimination of hand-
capacity effects, the whole of the vertical panel
being covered with an earthed sheet of copper
foil. A special type of plug-in coil-holder
designed by the writer for low-loss coils is used,
different coil sizes being inserted to cover the
banul c¢f wavelengths from about 20 to 120 metres
(14,991 to 2,499 kc.), and this is placed inside
the cabinet so as to bring the earthed screen
between the coils and the operator; the space
required for movement of the coils accounts in
large measure for the dimensions of the cabinet.

Circuit
Reference to the circuit diagram, Fig. 1, will
show that a type of circuit akin to the
‘“ Reinartz ’’ is employed. The untuned aerial

coil Lt and the reaction coil L3 are both vari-
ably coupled to

’y

plug-in coil of good make and low self-capacity.
As will be apparent from the photographs, the
layout of the controls on the .front panel is made
as symmetrical as possible, consistent with care-
ful disposition of the parts from the point of
view of efficiency.

Components

The following list of the components actually
used is given for general guidance.  Whether
the actual makes specified are employed or not,
it should be emphasised that only components of
the highest quality can be expected to give satis-
factory service in a receiver of this type:

1 .0003- uF ‘variable condenser, square-iaw

pattern (Collinson Precision Screw Co.).

1 .00o2 pF variable condenser, square-law (J.B.).

1 .ocoz pF fixed condenser, air dielectric

(Ormond).

1 variable grid leak (Bretwood).

1 micrometer condenser (Radio Communica-
tion Co., Ltd.).

the grid coil Lz, REC. 1 2uF  fixed
In practice L3 is \ condenser
set to the posi- Cy o002uF (Mansbridge
tion of optimum Il type).

coupling neces- u 1 dual fila-
sary to provide R ment  rheostat
oscillation over A 2 (L. McMichael,
the whole band = Ltd.).

covered by the C, 1 “Anti-
grid coil in use Vernier pong ’  valve-
as Lz, rough holder (Bowyer-
control over Lowe Co., Ltd.).
oscillation being = E 1 coil plug
pYOV_X(led by Fig.1.—The circuit diagram is of a type often used for for . pane 1
varying the cou- short-wave reception. mounting.

pling  between 7 terminals,
L1 and Lz2; bringing these coils closer 2 coil-mounting plugs.

together introduces damping into Lz, pre- 8 ebonite panel bushes and 35 ebonite washers.
venting  oscillation, while  loosening  the Sheet of copper foil—15 by 8 inches.
coupling, produces the opposite effect. The 25 ft. No. 16 s.w.g. bare copper wire.
reaction  variable condenser, Ci1, provides 1 low-loss coil-holder (Burne-Jones).

the requisite fine control over oscillation for the
reception of faint signals. L4 is a radio fre-
quency choke coil, in this case a No. 150 or 200

730

* All-concert ’’ size cabinet, with ebonised
ply-wood panel, 16 inches x 8 inches, and
baseboard (Carrington Manfg. Co., Ltd.).
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2 angle brackets for securing panel to base-
board.
Radio Press panel transfers.

The remainder of the parts requiréd, such as

small ebonite strips, will be

already to hand.

etc., probably

Turning now to the actual construction of the
set, the panel should-first of all be marked out

After this photograph of the back of the panel was
taken, it was found necessary to cut the copper screen
well away from the insulating bush of the aerial
terminal as shown in Fig. 3.
and drilled in accordance with the drilling
diagram, Fig. 5. A wood panel is used, since
the sheet of metal with which the back of the
panel is covered nullifies any advantage gained
by the employment of ebonite. The next step
is to fix the copper foil to the back of the panel.

Fine woodscrews, 1 inch long, with flat washers allow of free movement of the aerial and re-
under their head secure the foil along action coils. Enough space is left to permit
tl;e t}iop edgie g, oe oo»ooioco'ooooEooooooofooooo.oo O”f'l bth.e ai“tzd
o e panel, " . P coll being set to -
and similar % HoLES STRIPS FOR SPACING OF TURNS ,%’ THICK a position at
screws are in- 34§ centres. (Cut at dotted lines) right angles to
serted down the (@) 2’ the grid coil,
ends of the 2 | The 2 pF fixed
sheet, the panel - I condenser is
being left un- | . @) held down to
N . 6.8.A.CLEARANCE HoLE .
?Ov}fred . for ;7 (b) | I (1n Reaction mounting only) O Lhe N tll)g.lselﬁil (l
inc a each ! ” v hin brass
end; the lower | ! . 40 or copper strip
edge is clamped ) 1 l O and two screws;
between the ga_ ! (/ i /é” O rigid connec-
pancl and the ; : L 1O [ tions from its
baseboard. 27 [ ) soldering  tags
> . B 5 e

When the f{oil 2] g e ] to the terminals
has been on the panel
attached at the AERIAL & REACTION ReacrionCoiL. help to keep it
top and ends, Coit,PLuG MounTiING. ( C ) secure, The
holes should be Fig. 2.—Constructional details of the spacing strips for the aerial grid condenser
cut in it with a coil, and of the method of mounting the aerial and reaction coils. }s of the air

sharp-pointed kuife to correspond with the holes
already drilled in the panel; note that at the holes
marked X, Y and Z in Fig. 3 the metal is to be cut
away w ell round the holes, as at these points it
is essential to avoid contact between earth and
the components concerned. The panel may now
be fixed to the baseboard by means of screws
along its lower edge; two brass angle-brackets
are added to give it additional support, and it is
then ready for the mounting of the components.

731
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Mounting the Components

The terminals should be fitted first; all of these
are to have ebonite bushes to hold them from the
surface of the panel; five of them have ebonite
washers at the back of the pancl, to insulate them
from the earthed screen; the remaining two, the
earth and L.T. negative terminals, are equipped
with metal washers, in order to provide a good
contact with the screen. The mounting of the
variable condensers, including the separate
vernier, calls for no special comment. In fixing
the variable grid-leak in position, an ebonite bush
is inserted to insulate it from the panel surface,
and a thin mica or ebonite washer is placed
behind the panel to keep the soldering tag away
from the earthed screen; this end of the leak is
to be connected to the positive side of the L.T.
battery, so that it must be insulated from carth,
to which the negative is connected. To ensure
that there shall be no ‘‘ local noises ”’ in the set
due to bad contacts at these points, short lengths
of No. 16 s.w.g, bare wire are led from the
spindles of the three variable condensers and the
filament rheostat and soldered to the metal
screen. It is advisable to carry out this operation
before proceeding further, as it may be difficult
to reach the required points when the rest of
the components are in position.

The next step is to fix the coil-holder, grid
condenser, coil plug, valve-holder and large fixed
condenser to the baseboard, preferably in the
order named. Care must be taken to mount the
coil-holder accurately in the position shown, as
otherwise there may not be suflicient room to

dielectric pattern, since the writer found that this
seemed to give slightly better results than the
usual mica dielectric type.

Construction of the Coils

We now come to the construction of the coils;
these at first sight may appear somewhat com-
plicated, but if the instructions given, together
with the photographs and diagrams, are care-
fully followed, no difficulty should be experienced
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in building them.  Constructional details are

given for making onc set of coil sizes only, those

for use on wavelengths from about 40 to 8
o

]

' A view of the aerial coil showing clearly the method
of securing the ends of the winding.

metres (7,496 to 3,527 kc.), but when one set
of coils has been constructed it will be found a
simple matter to make coils on similar lines,
with more or less turns as required,

September 9, 1925

The standard form of plug-in coil-holder is
adapted to the needs of this receiver, retaining
some of the advantages of this style of coil
mounting, while aiming at reducing the dis-
advantages due to self-capacity and dielectric
losses. It is not intended that the coils used in
one position in the holder should be interchange-
able with those in other positions; but different
sizes of coils of each of the three types described
may be constructed for different bands of wave-
lengths, making it possible to change quickly and
with little trouble from one range to another.

Dealing first with the grid coil, the X-shaped
former to carry the spiral of bare wire is cut
from a strip of ebonite of the dimensions given
in Fig. 4; this drawing, being to full scale, may
be used as a drilling template for the strips. It
will be found best to drill the holes and to
number each *‘leg ’® as shown before cutting
the strip in half down the centre. Each strip
has a slot cut in it at the point indicated; these
slots are filed up to be of the exact size required
to ensure a tight-fitting joint when the ¢ X
is put together.

i

i
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e
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@
(e el Q) ®
v 5 2 -0002 uF
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Fig. 3.—Note that the copper foil screen is cut away at the points marked X, Y, and Z on this
wiring diagrams.
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A hole is drilled through the centre of the
joint when the strips have been fitted together,
and a 6 B.A. bolt and nut inserted to clamp them
rigidly in position: it should be noted that,
when the former is correctly assembled, the
numbers 1, 2, 3, 4 run in order round the legs
of the cross. A length of about 1o ft. of the
bare copper wire is now thoroughly stretched
to remove any bends and kinks, and rg turns
are wound on any convenient cylmdrical former
about 11 inch in diameter, the resulting solenoid
being slipped off the former when wound. Now
holding the ‘¢ X *’ former with No. 1 leg at the
top and No. 2 to the right, push one end of the
solenoid of wire through the innermost hole of
No. 1, pass on clockwise through the correspond-
ing hole in No, 2, and so on round and round
the former till the outermost hole of No. 4 is
reached (not including, of course, the larger hole
at the extremity of No. 4 leg).

Care Required in Winding

The wire must be carefully eased round
through the holes without forcing it, or the
former may be broken; the easiest method is to
push an inch or so of wire at a time through
the hole in No. 1 leg where the wire enters the
former, and ecase this right round to the outer

Wireless Weekly

end to fit over the 4 B.A. terminal on the coil-
holder. When both supports have been made
in this manner, the ends of the winding are

These three types of coils, reading from left to right,
are used for the aerial, grid, and anode circuits
respectively.
soldered to them; the inner end passes down
No. 1 leg of the former to the support. This
completes the grid coil.
For the aerial coil the necessary parts are 6 ft.

VIR () %

6/a-

'—)l Y4 p—

34" sy \
V2" ————

3 ¥

S ) Wf

o e

LT[ __ /A , U U . AU O AV U, S
/’j e b e

“ ” rll 4 4t
/ Uk 128 A sy

@

e — At e

Fig. 4.—This drawing, being to full scale, may be used as a template for marking out the X-sha; ed
former for the grid coil.

end before pushing up another inch from the
centre. A few inches of wire should be left over
at cach end of the winding, to be joined to the
supports which connect the ends of the coil to
the terminals of

of No. 16 SSW.G. bare copper wire, one coil-
i

-plug, one strip of ebontte 3% in. x tin. x4 in.,

and another strip 5% in.x% in.x Tﬁ in. The coil-
plug is cut in half between the pin and socket;
two 6  B.A.

clearance holes

the holder. IFor }2@.4

these, two 3-1n. .
lengths of No. ——
1z SSW.G. cop-
per wire are
needed ; push the
end of one of

exactly 2% in.
apart are drilled
in the 4-in. piece
of ebonite; in
L the other strip 29

holes are drilled
$& in.  apart

these lengths o
through the
large hole at the
extremity of No.
1 leg of the [~
former, and
carefully, so as

e @

throughout  its
+ length, and it is
- then cut up into
-:JJ shorter lengths,
Al

‘2 : —*—'-—:;“ 3 of these con-
e
[EE

taining 7 holes
TELEPHINES e, | and the fourth 8,

not to break the
ebonite, bend it
completely round
the leg; the
other end is cut off to a length of 1} In.
from the leg and a loop formed at the

Fig. 5.—Drilling dimensions for mounting the components may be
token from this drawing of the front of the panel.

On any con-

venient cylindri-

cal former 2% in.

in diameter, 8 turns of the No. 16 S W.G. wire
(Concluded on page 757.)
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5 ADVANCE GUIDE TO THE N.ARM.A.T. :
[ . o
[ 3 a
B WIRELESS EXHIBITION g
E A brief résumé of some of the exhibits of special merit in the exhibition organised by the :
- National Association of Radio Manufacturers and Traders which opens on September 12. 5
E A more complete description will be published in our next issue. ;
0 . L
oo goonnooaaioaaaannianoonaoooiaaoigoooRaaagooainnonoonononnonnnnnnens

EPTEMBER 12 will mark
S the opening of the an-

nual exhibition of the
N.A.RM.AT. at the Royal
Albert Hall, London, where
several totally new components
and accessories will be on view.
Among the most outstanding of
these will be a new and complete
range of valves, which are being
exhibited by Messrs. Burndept
Wireless, Ltd., on Stands 11 and

12 (Boxes 74 and 75). These in-
clude both bright and dull
emitters.

On Stand No. 1 (Boxes 59 and
60) the British Thomson-Hous-
ton Co. will be exhibiting, among
an extensive range of their pro-
ductions, a portable receiver on
the super-heterodyne principle.
An interesting feature of this set
is that only three valves are used.

Messrs. Autoveyors, Ltd., are

occupying Boxes 47 and 76, and
onc of their main exhibits will be
their new model of the well-
known three-electrode bridge con-
denser. This has been improved
in such a manner that it now
possesses only one control knob,
all the moving vanes being
mounted on one spindle.  One-
hole fixing is also incorporated.
- A special three-valve receiver,
using the reflex principle, will be
exhibited by Messrs. Metro-Vick
Supplies, Ltd., who are occupy-
ing Stand 8. Smith & Sons
(M.A)), Ltd., are showing their
anode converters, one model of
which has been specially designed
for use with resistance-coupled
amplifiers.

The well-known ‘“ Polar
Blok * sets, produced by the
Radio Communication Co., Ltd.,
will be shown on Stand 5 (Box
67). There are now five separate
models of this type of receiver,
which is built up of component
sections,  which  considerably
facilitate construction. Two new
types of variable condensers will
be exhibited on Messrs. Falk
Stadelmann’s stand. One of these
uses a very novel arrangement

whereby during the first 180 deg.
rotation of the moving vanes the
condenser is in series with the
aerial coil, whilst during the
second 180 deg. rotation it is in
parallel with the aerial coil.

Interest is sure to be attracted
at Stands Nos. 30 and 31, where
the Marconiphone Co. and
Sterling Telephone Co. are ex-
hibiting co-jointly.  As well as
the magnificent cabinet multivalve
receivers exhibited here, a new
two-valve receiver (type z1) will
be displayed.

GALLERY

GROUND
FLOOR

" NARMAT WIRFLESS EXHIBITION,*
ROYAL_ALBE HALL,

BLAN OF STANDS AND BOXES

The well-known Primax horn-
less loud-speaker will have a
junior companion in the Mellow-
vox, produced by Messrs, Ster-
ling Telephone Co. In regard to
this latter, a very pleasing ap-
pearance has been achieved by
the colour and design used on the
diaphragm.

A complete range of Amplion
loud-speakers will be seen on
Stand No. 40, which is occupied
by Messrs, A. Graham & Co.

The man who uses power

(Concluded on page 743.)

182

A plan of the Albert Hall showing the position of the stands numbered

in accordance with those given in the text.

Boxes 51 and 52 are to be

occupied by Radio Press, Ltd., and No. 73 by ‘“ The Wireless Dealer,”
the new monthly trade periodical, the first number of which will be
published by Radio Press on September 12,

734
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Wireless WeeKiy

Some interesting facts concerning the most
impertant properties of insulators used in
wireless work.

Hannnonnnronanon

Some Properties of Insulators

By E. H. W. BANNER, M.Sc., AM.I.R.E.

[pannERnosanaoroanoEonanEannono ooy nan]

HE study of insulators is most
important for radio work, and
ordinary considerations of suitable
insulators do not always hold with
radio frequencies.

The various classes of insulating
materials are as follows :—

Natural. Gums and Resins.
Wood.
Marble.
Slate.
Asbestos, etc.

Solids.

Manufactured. Paper.

Ebonite.

Glass.

Moulded Compositions.

Porcelain, etc.

India Rubber.
Gutta Percha.
Pitch.
Waxes, ete.

Oils.

Plastics.

Used as such.

Solidified on
application.

Varnish.
Shellac.
Paint.
Enamel.
Japan, etc.

Liquids.

Atmospheric air and

some other gases.

Gases.

Desirable Properties

The desirable properties, electrically, are:—
a. High resistivity.
b. Small surface leakage.
c. Great disruptive strength.
d. Low power factor.
¢. Low dielectric hysteresis.
Low dielectric absorption.
. Small temperature coeflicient of resistance.
. Low dielectric constant (for high<frequency
work).

In an insulator of this type the surfacelength
between the metal bolts is increased by the
corrugations of the moulding.

The mechanical properties are obvious, and
comprise great strength (tensile, compressive and
shearing), non-brittleness, ease of working, etc.
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Illustrating how a sheet of mica can be laminated
or split into very thin sheets.

Some of the requirements for electrical uses will

now be explained.
(a) High Resistivity

Resistivity or specific resistance is the reciprocal
of conductance, and so, as high conductance is
necessary for the connecting leads, low conduct-
ance is required for the insulating materials. This
applies to both low and high frequencies.

(b) Small Surface Leakage

In most insulators the resistance of a solid
tlock of the material to current is far higher than
the resistance of a surface of the material in
contact with air. This is because the surface in
contact with air is more or less moist, and attracts
dust and other conducting particles from the
atmosphere. A satisfactory insulator must there-
fore have a low surface leakage. The case of
moulded insulaters is an illustration. The gap
between the two metal bolts may be only about
half an inch, but the surface length from bolt to
bolt is several inches.

The surface resistance is necessarily dependent
upon the condition of the air in contact, and is
low in humid air and much higher in very dry
weather. For both low and high frequencies the
surface leakage should be small.

(¢) Disruptive Strength

The disruptive strength of a material is its
ability to withstand actual physical breakdown
caused by clectrical means. When a solid
insulator has a potential applied to it which is
gradually increased, the material will break down
at a certain voltage and be either punctured or
smashed.

(d) Power Factor

The power factor for a vacuum is zero, and for
atmospheric air is negligible. For solids the
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power factor is not negligible, and as it leads to
waste of power it should be as low as possible.
This is especially important in condensers for high
frequency.

(e) Dielectric Hysteresis

Dielectrics other than air do not acquire their
charged condition immediately a potential is

Specimens of the material used in the manufacture
of micanite. A s a sheet of mica and B is flaked
shellac.

applied. The lag of the resultant charge with
the applied potential is called dielectric hysteresis,
and is similar to magnetic hysteresis in iron. In
common with power factor, it is objectionable
for high-frequency insulators and condensers.

(f) Dielectric Absorption

A condenser with dry air dielectric is practically
perfect, as it has negligible power factor and
dielectric hysteresis and a high disruptive
strength. Further, when it is discharged the
charge is neutralised immediately. With other
dielectrics the charge is not all got rid of at once.
If the condenser is shorted and then insulated,
most of the charge will have been neutralised,
but on shorting again after a minute or two
another discharge, smaller than the first, will take
place. This is due to dielectric absorption, or
soaking in of the charge. Similarly, on charging
for a long time the condenser will acquire a
greater quantity of electricity than if it is charged
for an instant only. For air condensers there is
negligible absorption. '

(g) Temperature Coefficient of Resistance

"Most conductors increase their resistance with
an increase of temperature. An exception is
carbon, which decreases. Thus carbon is said to
possess a negative tem‘perature coeflicient, while
metals have a positive temperature coefficient.
As some insulators are organic they are similar
to carbon in having a negative coefficient, while
others are positive. If a resistance is tested at
two different temperatures the resistance found
each time will be different, due to this cause.

(h) Dielectric Constant

This used to be called *‘‘ Specific Inductive
Capacity,”” but as it is not a capacity, but a
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constant for a given material, the new term is
more explanatory. The dielectric constant of free
air is considered as unity, and all others are
expressed in terms of this. If an air condenser
has its air spaces filled with another dielectric
the capacity of the condenser will be increased.
The ratio of the capacity of the condenser with
the material as dielectric to the capacity of the
same condenser with air as dielectric, is called
the dielectric constant of the material, and will
not vary for a given sample of the substance
under the same conditions. For insulating work:
this should be low, as at high frequency a given
capacity passes more current than-at low fre-
quency. A panel made with a material of dielectric
constant of ten will therefore have ten times the
stray capacity of one with a material of dielectric
constant unity. (Actually, only air and some
other gases have values as low as 1.) For
dielectrics in condensers the case is different, and
the size of a given condenser will be reduced by.
using a material of high dielectric constant. The
material used, must, however, satisfy the condi-
tions in the above list of properties as well, and
in general no one substance will satisfy all the
conditions.

Some values of the above constants for different
materials are now given.

1. Resistivity

Ohms per
cubic centimetre.
Mica .. .. greater than 8.4 X 1013
Micanite .e vs 249.0 X 103
Shellac .. .. v 900.0 X 1013
Ebonite .. » 2800.0 X 1013
Paraffin Wax .. v 3.0 X 108
Quartz .. .. ve 1.2 X 10%%
Marble .. .. ' 1.0 X 10°

These are given as the resistance between
opposite faces of a cube of one-centimetre sides.
Actually, they are measured with a different size,
in which surface leakage is eliminated. Surface
leakage is not a constant, and cannot be tabulated.

2. Disruptive Strength

No figures are given for the disruptive strengths
of various materials, since these figures seem to
vary to a large extent with different samples,
particularly for the naturally occurring insulating
substances.

3. Power Féctor

The power factor is less than 1 per cent. for
the following :— :

Dry paper, paraffin wax, mica, ebonite, india
rub~ber, and vuloanised mdxa rubber.

It is less than 2 per cent. for glass and (rutta
percha.

4, Dielectric Constants

Air, dry, at 760 mm. pressure unity,
Ebonite .. . .. .e . . 12.5——35
Glass, light .. .e ve .. .e .

to vgry dense .. . . .. . _[6'5_10
India Rubber . .. .. .e e 2.3— 3
Mica .. . .. .. . .. 66— 8
Paraffin Wax .. . . . «. 10— 2.5
Porcelain .. .o .e e oo 44
Shellac . .. . . e 27— 3.7
Quartz . . ‘e .. ve we 4.5
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Some of the insulating substances have been
omitted from these lists where serious discrep-
anoies exist between the published figures for
the various constants.

Consideration of Some Insulators

Paraffin Wax.—This is one of the best
insulators, when it can be used. For research

The materials used in the manufacture of pure

ebonite. A is pure crepe rubber and B is sulphur,
and at C is shown a sheet of slightly inferior quality
rubber used for a second quality ebonite.

work where the minimum leakage of current is
essential, all the insulation is of wax ; ebonite and
mica are far too low in their resistivities, both
volume and surface. Owing to its nature it
cannot, of course, be used for panels in wireless
work.

Ebonite.—The best ebonite is a good insulating
material, the worst is very bad. It is a hard-
rubber composition, and is, in fact, called hard
rubber in the U.S.A. As made, it is usually
coated with finely-divided tinfoil, which is used
in its manufacture.

This gives it a bright, shiny appearance, which
is often referred to as ‘‘ polish.”” The tinfoil
makes its surface conducting, and so if used like
this the leakage will be considerable, although
the actual insulation through the material may be
very high,

Matt and Polished Surfaces

It is often stated that the matt-surface ebonite
is the best for insulation. This is not necessarily
so, and correctly polished ebonite is usually more
satisfactory.

It should be noted that in all high-class
electrical instruments the ebonite is invariably
polished.

This polished surface must not be confused with
the tinfoil surface which is present when the
ebonite is bought.

Method of Polishing Ebonite

Commercial ebonite can be polished as
follows :—First rub the surface well with glass
paper or emery cloth, removing all traces of the
original shiny surface. Then rub with very fine
emery cloth until the grain is very fine. It should
then be rubbed over with a piece of paraffin wax—
a candle will do—and then rubbed hard with a
dry cloth. The paraffin will be rubbed into the
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surface and improve the insulation, but its most -
valuable property is that of resisting moisture.

A panel so treated will be far more satisfactory
than one merely ground with emery cloth.

If a polishing bob is available, it may be
polished with this, and in this way a high gloss is
obtained which is highly resistive to moisture.

Mica and Micanite.—Mica is a natural mineral
and has good insulating properties. It is liable
to have conducting veins running through it,
which somewhat reduce its value.

Mica is difficult to obtain in large sheets, and
so for work requiring large pieces micanite is
used.

Mica easily laminates, and a piece can usually
be split up into laminz of less than a thousandth
of an inch thick.

Construction of Micanite

To make micanite, mica is laminated and the
small pieces are stuck together with hot shellac
varnish. Whilst the micanite is hot it can be
bent into various shapes, and is often made into
tubes whilst hot, so that when cold a firm, hard
tube of insulating material results.

This process avoids the metallic veins becoming
troublesome, as they become separated on
lamination.

For wireless work neither is used extensively,
excepting mica for condensers.

Wood.—Hard, dry woods may often be used
even for wireless work. It is essential to use
drv wood, and the hard woods are much more
satisfactory than soft.

Before use it is best to soak the previously-
warmed wood in molten paraffin wax until bubbles
cease to rise. The wood, when cold, will then
Le of high resistance, both volume and surface,
and will resist moisture on its surface.

Marble and Slate are used little
work, but in low-tension electrical
they are invaluable.

in wireless
engineering

The studio at the Radio-Belge station which is
received so well in this country.

To summarise, it is only necessary to point
out that for wireless work air is the best insulator,
when it can be used, owing to its negligible
power factor, hysteresis, etc., and low dielectric
constant.
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All Abroad

EXPECT that during your trips
abroad you have made the acquaint-
ance of that gorgeous collection of
unconscious humour, the Visitors’
List. It makes its appearance at
regular intervals in all Continental
1t purports to give a true and exact list

resorts.
of all visitors who are rejoicing the hearts of

3 At

N\

Eon Syam

. Mr. Simth of Touteing Beque.

hotel keepers by lending their patronage to the
establishments in the district.

As the names have to be sent in some days
before the thing goes to press, and as it appears,
as a rule, only every ten days or so, what it
actually does serve up is a kind of hash of the
names of those who were staying in the place
some time before, but have since passed on io
other scenes. The hash part of it is the most
amusing. People write their names rather hur-
riedly in the hotel register, and when these have
been copied and passed on to the Continental
compositor the results are glorious.

Everyone reads the Visitors’ List and revels in
such wondrous names as The Miss’s Crawksoon
of Viggon, Mr. Simth, Esqre., of Touteing
Beque, and Medecine Doctor Collik of London.
One of the best pastimes for a wet day s 1o
endeavour to work out what the English names
really were before the printer had his- way with
them. It has cross words and acrostics beaten
to a frazzle.

Soupe and Gobblepie

I was engaged the other day in this fascinating
pursuit when suddenly I came across two names
amongst the distinguished visitors at the Hotel
Terrifique, the sight of which made me go hot
and cold all over. They were:

ﬁtti'ﬁgsﬁ

by the way|
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M. le Professeur Soupe) I oitle Poodle Town.
Sir Gobblepie }Let e Poodle Town

Professor Soupe, Sir Gobblepie, Lettle Poodle
Town. . . . Was it possible . . .? Could it
be . . .? Surely it must be Professor Goop aund
Poddleby of Little Puddleton. But supposing
that it were they, would they not have fled already
to other parts?

I rushed to the Concierge and bade him ring
up the Terrifique. He got them, and handed the
receiver to me. A voice at the other end was
pouring forth some’ foreign tongue at nineteen
to the dozen. v .

“Er...””, I said in fluent French.

The voice continued, '

““ Ah,” 1 expostulated in German,

The flow of words went on.

I shrugged my shoulders in Italian.

Still no result. We linguists, however, never
say die. I fired the last shot in my. locker.

“Is Professor Goop staying at the hotel? ™
I' asked.

‘“ Yes, saire. I send instantly to fatch ’im,’”
came the reply. And then in a lower voice, as
he turned apparently to despatch the searcher:

“ Dis donc, espéce d’andouille; va voir si ce
vicux maniaque de professeur est a4 la maison.
Y a un Angliche qui le demande.’”’ In the matter

. « I rushed to the concierge. .

of courtesy the foreigner has always been a
shining example to us English folk.

We Converse

In a few moments my ears were enchanted by
the sound of my beloved Professor’s voice. He
appeared to be in a state of considerable excite-
ment, and without pausing to inquire who was
at the other end of the line poured into the in-
strument a flood ef bitter complaints. So far
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as I could make out he had allowed a stranger
to take his note-case for a walk on the previous
day just to show how deeply he trusted him.
The stranger was still walking.

“ Rotten luck,”” said I at last.

““ Who’s that? »’ cried the Professor. ‘“ Aren't
you the police station? *’
I broke the mnews.
dear fellow,”” he exclaimed, ‘‘ how splendid.
Poddleby and I are here together for a little holi-
day. Run round as soon as you can to see us.
Now that you are here I don’t care tuppence
about my rote-case, for Poddleby still has his.”

A Warm Welcome

Arrived at the Terrifique I found Poddleby
and the Professor waiting with open arms to
receive me. Never have I had so warm a wel-
come anywhere. At first I put it down to sheer
unmixed joy at beholding me once morz, but a
little later I discovered that several degrees of
the warmth were due to the fact that Poddleby’s
wallet had proved upon examination to contain
but a five-franc note and three cigarette pictures
which he was treasuring up for the little ones
at home. The two were relying upon me—me,
if you please—to see them through.

Little did they realise that the reason why 1
had responded so quickly to the Professor’s invi-
tation to run round and see them was that my
pocket-book was lined at the moment with
nothing more substantial than a rather rude
letter from my tailor, who has a sordid com-
mercial mind. When I had told them how
matters stood a horrid gloom fell over the litile
company. TFor some time we sat in silence, and

.« . Allowed a stranger to take his note case. . . .

then Poddleby exhorted us to pull ourselves
together and to suggest what should be done.

An Inspiration

I was all for taking Poddleby’s five francs to
the Casino and staking our whole fortunes upon
one throw. But this proposal was vetoed,
chiefly because it costs one franc fifty to get into
the Casino, and Poddleby said that after the Pro-
fessor’s experience he wasn’t going to trust his
pocket-book to anyone out of his sight, even if
it did contain only five francs. Professor Goop
suggested that Poddleby and I might give an
acrobatic display in the market place whilst he
went round with the hat. Poddleby, however,
declined the honour and I felt that without him
I should not be at my best,

“ Why, Wayfarer, my’
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Then the great idea came to me. ‘‘ Professor,””
I cried, *“ 1 have it! You must give a lecture
on wireless here at the Terrifique.”’

At first the Professor was a little bit inclined
to kick; but after a time we talked him into a
proper frame of mind. This done we went all
three to interview the manager.

We Click

When I had told him something of the fame
of the Professor the manager flung his arms
around the great scientist’s neck, kissed him

.« « Kissed him warmly on both cheeks. . .

warmly upon both cheeks, and wept about a

quart of joyous tears upon his shoulders.
‘“ Splendid!  Magnificent!  Wonderful! "’ he
cried. ‘It is choost wat I vant. Ze wezzer he

make bad. My guests are embeasted. You, my
dear Professor, drop from ze skies!’ He
undertook to advertise the show, to put the
dining-room at our disposal, and to guarantee
us what seemed in our impoverished condition
like all the francs in the world.

So Near . . .!

I need hardly say that when it was noised
abroad that no less a person than Professor Goop
was to lecture we were simply snowed under
with applications for seats. When the great
night came the room was packed like a sardine
tin. The Professor chose as his subject the wire-
less valve, and, after explaining the way in
which it does its bit, went on to describe his
new process of valve manufacture.

The pip, as he showed by a demonstration with
one of the electric lamps, is the weak point in
any bulb. So long as you pump air out of a
bulb vou must have a protruding pip. By the
new Goop process the vacuum is pumped into the
bulb, and in the process of sealing the pip is
automatically pushed in. The audience rose and
cheered itself hoarse.

The lecture was a wild success. We were
wealthy. . . . We should be still had not the
Professor met upon the following morning yet
another stranger who begged so urgently to be
allowed to demonstrate his trustworthiness that
he got away with the entire receipts, Still,
there is to be another lecture to-morrow. We
are looking forward to a solid meal after it, and
meanwhile we have taken up our belts by several
holes.

WIRELESS WAYFARER.
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Getting the Largest Tuning Range

T T I TR RT

The layout of the single-valve receiver constructed for maximum

tuning range.

N an article in last week’s issue I
mentioned that at some future date
I would give some figures and
practical details to show just how
large a tuning range it was possible
to obtain, using only a fixed coil in
conjunction with a variable condenser for tuning.

The factors which determine the extent of the
tuning range were discussed at
some length in the article, ‘¢ Are
You Restricting Your Tuning
Range? ”’ (Vol. 6, No. 20), and
it was shown there that in order
to secure a large range in a given
receiver employing a fixed in-
ductance and a variable condenser
it was necessary to comply with

JSingle Loyer
60Turns 53" Dia.
Ajr Spaced.
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By D. J. S. HARTT, B.Sc.
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Modern tendencies indicate that designers
will turn their attention to constructing re-
ceivers to operate on the broadcast band only
in addition to the *‘ all-wave’ sets. Since
the broadcast band may now be considered to
be 200-600 metres it is interesting to examine
how large a tuning rqnge ean be covered with
only one fixed coil and a variable condenser.
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Practical Results

The instrument shown in the
accompanying photographs was
constructed to demonstrate how
large a tuning range could be ob-
tained by careful attention to the
points outlined above. The
figures obtained are certainly re-
markable and serve to show how
high these casual capacities are
in an ordinary receiver where no
special pains have been taken to
reduce them.

Actual Tuning Ranges

The actual wavelength ranges
were measured with an accurately
calibrated precision wavemeter and were found
to be :—
Loosely coupled to ‘ semi-aperiodic
and earth circuit—
165 metres to 750 metres (1,817 to 399.8 kc.).
Disconnected from aerial and earth—

170 metres to 750 metres (1,764 to 399.8 kc.).

' aerial

Loose Coupling Lowers
Waveband

The effect of loosely coupling
such a circuit to a separate aerial
and earth circuit is to shift the
band lower, to a larger extent on
the minimum than on the maxi-
mum wavelengths. In the pre-

certain conditions.

Conditions for Large Range
These are :—

(@ A coil of low self-
capacity.

{b) Low wiring and circuit
capacities.

(¢) Low minimum capacity condenser.
(d) Small effective grid to filament capacity
in the valve.

When all these conditions have been satisfied,
we still have to employ loose coupling to the
aerial to secure the greatest advantage in reduc-
ing to a minimum the total stray capacities in
parallel with the main tuning condenser.

Fig.1.—The circuit used to deter-

mine the order of the maximum

tuning range given by a fixed coil
and a variable condenser.
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sent case the latter effect does not
seem to have been operative, for
the maximum wavelengths are
identical.

With regard to the actual in-
strument, the circuit of which
is shown in Fig. 1, this has
merely an ordinary detector valve circuit, loosely
coupled to a semi-aperiodic aerial, with a pair of
telephones in the plate circuit. No provision was
made for reaction, which should not have a .
marked effect on the wavelength range. The
type of reaction attributed to Reinartz could, of
course, be easily incorporated, and the whole
would form a very efficient single-valve receiver
covering a large range. In actual practical work-
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ing under these conditions the wavelength range
could be taken, say, as 200 to 750 metres, for it
would not be always advisable to work on the
lower portion between 165 and 200 metres.

Practical Considerations

In describing the arrangement I will take each
condition set down above and show what steps
have been taken to comply with it. First, to
reduce the sclf-capacity of the coil a single
layer air-spaced coil has been used, consisting
of 60 turns of enamel covered wire (actually
No. 24 gauge, but gauges up to No. 20 will give
sensibly the same results) on a
skeleton former of the type sup-
plied by Messrs. Collinson. The
spacing given by this means is
about 16 turns to the inch. This
coil is mounted, as shown, with
the windings on the upper part of
the former to minimise their
capacity to earth.

The condenser used is .0oo5 uF
nominal (J.B.) and is fairly repre-
sentative of the many low-mini-
mum types available; it is con-
veniently mounted on a short
strip of ebonite away from the
baseboard.

Choice of Valve

In addition, the wiring has
been carried out with thin gauge
wire, and all wires have been
carefully spaced. The valve is of
the low-capacity tubular type,
actually a V 24, and is mounted
on a strip of ebonite. Several
holes are drilled in the ebonite
between those required to secure
the supporting clips, as shown in
Fig. 2, so as still further to reduce the stray
capacities added to the grid to filament and grid
to plate capacities by the mounting.

This completes the precautions taken, and these
could all be readily applied to the design of any
receiver which is to use a fixed coil and a variable
condenser for tuning, without any
undue complication in the set.

Set Design

These results are of interest,
not merely from a theoretical
standpoint, but also from the
point of view of the future policy
of receiver designers, who
will henceforth concentrate, not
only on sets to cover both the
broadcast band and the §XX and
long wavelengths of continental
stations, but also on sets de-
signed to cover a definite waveband only (exclud-
ing the long wavelength), such as the broadcast
band. The results show that this is easily
possible, provided these precautions are taken.

Plate

Capacity of Condenser

The point might be raised as to the use of a
.0005 #F condenser in a secondary circuit, and it

Filament

Fig.2.—The supporting strip for

the valve has large holes drilled
between those used for fixing the
plate, grid, and filament clips.
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Attention has been paid to the spacing of the wiring and reduction of
all casual capacities.

may be said that in some selective circuits tuning
will be far too sharp for convenient use of a
condenser of this capacity. This objection, and
others which may be raised, are not very serious,
and the use of a low-minimum geared condenser
will solve in a simple manner any tuning diffi-
culties which may be experienced,
Crid
Range Without Special
Valves

A fairly large range may, of
course, be obtained without the
use of a special valve such as this

in a detector circuit, but, as the
title indicates, I have en-
deavoured to show the order

of the maximum pogssible tuning
range which is obtainable with a
variable condenser and a single
fixed coil, designed to cover the wavelengths
around the broadcast band.

This 1s one way of covering a definite
tuning range, such as the broadcast band,
and seems preferable to that where the stray
capacities are disregarded and interchangeable
tuning units, such as ‘‘ plug-in’’ coils, are
used.
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Advance Guide to the
N.ARM.A.T. Wireless
Exhibition

(Continued from page 734)

beasessnesenes

0000 c000000000000000000000000000000000000

amplifiers will find much to in-

terest him on Stand 33 (Box 58).
Here Messrs. Vandervell & Co.,
Ltd., are displaying an extensive
range of accumulators, for use as
L.T., and for grid-bias
purposes.

A very ingenious novelty may
be seen on Stand No. Box 7r1.
This is the Kenmag ecrystal re-
ceiver, constructed in the form of
a book with the outer case made
of imitation tortoiseshell.

On the gallery stand, G 24 and
25, Messrs, Hobday Bros., Ltd.,
being dealers in and not manu-
facturers of radio apparatus, will
exhibit a most comprehensive
range of all types of wireless ap-
paratus produced by members of
the N.A.R.M.A.T.

Apart from the personal
pleasure to be derived from a visit
to the Exhibition, a good idea
may be gathered from the ex-
hibits as to the direction in which
modern radio progress inclines.

A complete list of the exhibitors
and their stand numbers, which
are marked on the plan, is given
below.

Radio Press, Ltd., will occupy
Stands 51 and 52, and The Wive-
less Dealer, the new monthly
trade paper to be published on
September 12 by Radio Press,
will be found on Stand No. 73.

a O 0O

A New Loud-Speaker
Circuit

In the above article in last week’s
issue the circuit of Fig. 2, showing

A

E. W. B. Gill’s limiting device, was
incorrectly shewn in certain copies.
The actual circuit diagram is repro-
duced above.
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Address.

10A, Lower Grosvenor Place, S W.1,

82/4, Victoria Street, S.W.1.

34, Aylesbury St., Clerkenwell, E.C.

TLetchworth, Herts.

International Bdgs.,
way, W.C.2.

Stand. Nawme.

10 Auto Sundries, Ltd. ., .
Boxesq78&76Autoveyors, ta.
23 - Beard & Fitch, Ltd.
14 Bowyer Lowe Co., Ltd.
9, Box 72 British L.M. Ericsson Mig.
Co., Ltd.

67/73, Kings-

1, Boxes British Thomsoen-Houston Co., Alma Stleet (oventry
59 -& 6o Ltd.
Bex 47 British Radio Corpn., Ltd. .. El-m Grove Rd., W eybndgc, Surrey.
11 & 12, Burndept Wireless, Ltd. .. . Aldine House Bedford . Street,
Boxes 74 & 75 Strand, W.C. '

234, Pentonville Road, N.1.
Quil Eane, Putney, SW.-
Aberdeen Works, Highbury Grove,

2 Cables & Electrical Supphes
35 ~ Climax Radio Electric, Ltd.:
25 A. C. Cossor, Ltd.

: N5, :
28, Box 50 Dubilier Condenser Co.. .« -Ducon Works, Victoria Road, N.
22 Eagle Engineering Co. .. " Eagle Works, Warwick. [Acton.
21 J. J. Eastick & Sons. . * Eelex House, 118, Bunhill Row,
26 Edison Swan Electric Co. Ponders End, Middlesex. [E.C.1.

83, Farringdon Road, E.C.
Holborn, W.C.1.
- Magnet House, Kingsway, W.C.z.

34 ~ Falk Stadelmann & Co. ..
39 A. W. Gamage & Co., Ltd. ..
17, 18 & 19 General Electric Co., Ltd. ..

Box 42
7 Gent & Co., Ltd. .. .. Faraday Works, Leicester.

40 Alfred Graham & Co. .. St. Andrews Works, Crofton Park,
Box 53 Hirst Bros. & Co., Ltd. Roscoe Street, Oldham. [S.E.
Box 69 London & Provincial Radio Colne Lane, Colne, Lancs.

Co., Ltd.
6 L. McMichael, Ltd. .. .. Hastings House, Norfolk Street,
Strand, W.C.2, .
30 & 31  Marconiphone Co., Ltd. .« Marconi House, Strand, W.C.2.
8 Metro-Vick Supplies, Ltd. Trafford Park, Manchester.

45, Nightingale Lane, Balham, S.W.
42, Gray’s Inn Road, W.C.1. .

16 Mullard Radio Valve Co.
56 & 57 National Wireless & Elec. Co.
27, Box 49 Pell, Cahill & Co., Ltd. 64, Newman Street, W.I.
214 Radiax, Ltd. . .. 4, Percy Street, W.1,
5, Box 67 Radio Commumcatwn Co., Ltd. 34/5, Norfolk Street, Strand, VVC
36 Radio Instruments, Ltd. 12, Hyde St., New Oxford St., W.1.
24 S. Smith & Sons (M. Al), Ltd. 179/185, Gt. Portland Street, Wr.
29-32  Sterling Telephone & Electric 210/212, Tottenham Court Rd., W.1.
Co., Ltd.
37, Box 46 Stevens & Co., Ltd., A. ]J. Walsall St. Branch, \’Volverhamp’con.
33, Box 58 Vandervell & Co Ltd C. A. Warple Way, Acton, W.3

i3 Wootten, F. E., Ltd. .« 55, High Street, Oxford.
G 1 &2 Brown Bros., Ltd. ‘e .. 20, Great Eastern Street, E.C.

G32 & 33 A. J. Dew & Co. .. .. 33~/4, Rathbone Place, W.1.

G 28 & 29 East London Rubber Co. .. 29/33, Great Eastern Street, E.C.

G 24 & 25 Hobday Bros., Ltd. .. 21/27, Great Eastern Street, E.G:
30 & 31  Houghtons, Ltd. .. .. 88/90, High Holborn, W.C. .
26 & 27 Sun Electrical Co., Ltd. .. 118, Charing Cross Road, W.C.

Go6 H. J. Galliers . .. 32, St. James’s Street, Brighton.

G 3, 4 & 5 Selfridge & Co., Ltd. .. 400, Oxford Street, W.1.

Nightingale Road, Hanwell, W.7.

I5 British Ebonite Co., Ltd.
Clifton Junction, Nr. Manchester.

38 Chloride Electrical Storage
Co., Ltd.
Box 48 Bertram Day & Co., Ltd.
Boxes62&63Hart Accumulator Co., Ltd.

9/10, Charing Cross, S W.
Marshgate lane, Stratford, E.1s.

4 Marconi Osram Valve Co. .. Osram Works, Brook Green, Ham-
mersmith. W.6,
20 Neutron, Ltd. .e .. Sentinel House, Southampton Row,

W.C.
Ferndale, Bath Road, Woking.
Sentinel House, Southampton Row,
"W.C., until Aug. 29th, after that
24, Queen Victoria St., E.C.4.
Go Radio Society of Great Britain 53, Victoria Street, SSW.

G38 Henry Quartermaine, J.P. ..
Radio Association ..

Gy Sylvex, Ltd. .. .. 25, Victoria Street, SW.

Box 71 Kenmac Radio, Ltd 24, Dalling Road, Hammersmith,

Box 61 Broadcaster .. 093, Long Acre, W.C.2. [W.6.

Box 70 Cable Prm’cmg & Pubhshmg 7/11, Theobald’s Road, W.C.2.

Co., Ltd.

Box 64 Colomal Technical Press, Ltd. 36, Southampton Street, Strand,
Box 54 & 55Cassell & Co. . La Belle Sauvage, E.C.4. [W.C
Box 44 & 451liffe & Sons, Ltd. ( ‘Wireless Dorset House, Tudor Street, E.C. 4.

World ')

Bush House, Strand, W.C.2.

Boxs1,52,73Radio Press, Ltd ..
8, Southampton Street, W.C.2.

Box 65 & 66 Radio Times”* (George
Newnes, Ltd. )
Box 43 Trader Publishing Co., Ltd.
(«“ Wireless Trader ")
Box 68 ‘ Wireless Times'’ .. .o
3 S. G. Brown .. .. .
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139/140, Fleet Street, E.C.4.

1/2 Whltﬁe}d Street EC4.
Acton.
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WIRELESS enthusiast came to me
a short while ago, and asked if it
would be possible for the straight-
line frequency condenser to eliminate
what he called heterodyning between
stations. By this he meant the
interference which occurs from the overlapping of
the side bands emitted by two stations. If the
side bands of two stations separated by 10 kilo-
cycles exceed 5 kilocycles each, it is evident that
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Fig. 1.—The diagram on the right shows the
equivalent circuit of a coil having self-capacity
as at {a).

some of these modulation frequencies will overlap,
and some frequencies will be received simultane-
ously from both stations. :

No condenser—in fact, no tuning apparatus—
can correct this evil. The difficulty lies outside
the scope of the receiving set; it is not permis-
sible for the receiver to cut out overlapping side
frequencies by virtue of high selectivity.

A Misrepresentation

The next thing 1 wish to talk about comes as
a result of a short article which I saw recently,
in which it was stated that ‘‘ there is not at the
present time (and never will be) any such instru-
ment.”” The writer of that article bases his
statement on the fact that the characteristics of
coils, which are used with the condensers in
tuning circuits, vary considerably.

Well, without going much further, I might say
that this is a serious mistake. Why this is
so will be shown as we proceed. For the moment,
however, I might say that the design of a
straight-line frequency condenser does not depend
at all upon the coil. If the calibration of the
condenser departs from the linear because of
coil capacity, then the trouble is with the coil,
and not with the condenser. In such case, why
blame the condenser? The poor condenser has
already been blamed for enough trouble.
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DOES A STRAIGHT-LINE FREQUENCY
CONDENSER EXIST?

By SYLVAN HARRIS.

Articles dealing with the straight-line frequency condenser were presented to our readers in recent

Some difficulties have arisen in connection with their use, in_spite of the fact that these

condensers have been obtainable on the American market only a short time, and Mr. Sylvan
Harris here deals with some troubles which have been brought to his notice.

“’?g

Practical Considerations

However, we are not interested in such pedantic
quibbling. We are entirely interested in the
practical side of the matter, and it is this side that
we shall consider here in detail. Let us state the
problem, first recalling a few essential facts that
were explained in Wireless Weekly, Vol. 6, No.
16 and No. 17. The design of a straight-line
frequency condenser is based upon the assumption
of constant inductance in the circuit. It is based
upon the formula :

159.3
fo
~LC
in which f is the frequency in kilocycles, L is the
inductance in microhenries and C is the capacity
in microfarads. By assuming L constant, we can
take the square root of L and divide it into the
number 159.3 and obtain a constant, K. Then if
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Fig. 2.—The capacities marked on the curves are

the self-capacities of the coils, and the curves show

how the apparent inductance of such coils depends
on the frequency.

C is proportional to 1/d? in which d is the dial
reading, we have

f=Kd
and this formula plotted as a graph will give a
straight line,
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Effect of Distributed Capacity

Now, remember that this involves the assump-
tion of a constant inductance. If the coil which
is used with the condenser has some capacity

(distributed), the inductance will not remain con-’

stant. We may consider the coil having capacity
as equivalent to a coil which does not have
capacity connected in parallel with a small con-
denser equal to the coil capacity. For example, in

B
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DIAL  SETTING

Fig. 3.—The presence of stray circuit capacities
bends the calibration curve of a straight-line
frequency condenser as shown by the dotted line.

Fig. 1 we have shown at (a) a coil which has con-
siderable inductance and a small distributed
capacity. As measured between the terminals
A and B, the coil has a certain inductance which
is called the ‘“ apparent ”’ inductance. This is to
be distinguished from the ‘° true ’’ inductance,
which is the inductance the coil would have if it
did not possess distributed capacity.

A Simplified Arrangement

In (b) of Fig. 1 we have shown an equivalent
arrangement. We have taken the true induct-
ance of the coil at (a) (which is the inductance we
should measure between the terminals A and B
if the coil had no capacity), and have shunted
across it a condenser having a capacity equal
to the coil capacity. Such an arrangement would
give a measured inductance across its terminals
A, and B, exactly equal to that across A and B, if
the measurements were made at the same fre-
quency.

The arrangement at (a) in Fig. 1 is converted
into the equivalent circuit at (b) simply for pur-
poses of convenience.  We can easily perform
computations with circuit (b). We shall now con-~
sider how the apparent inductance between
A, and B, varies. We shall call the true in-
ductance of the coil L, and the capacity of the
coil C.

Resistance Ratio of Conductors

We shall now introduce a new idea, that of
the ‘‘ resistance ratio”” which is considered in
studying the high-frequency resistance of con-
ductors. It is the ratio of the resistance of the
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conductor at high frequencies to its resistance at
low frequencies, and is symbolised as R/Ro. Se
we can have the * inductance ratio,”’” which is the
ratio of the ‘‘ apparent ”’ inductance (as measured
at high frequencies, taking account of the coil
capacity), to the inductance as measured at low
frequencies (where the effect of coil capacity is
negligible). We may symbolise this as La/L,
where La is the apparent inductance and L is the
true inductance. The formula showing the rela-
tion between these two quantities is:

La I

L 1 — 39.48f* LCx 107*

in which { is the frequency in kilocycles and C
is the coil capacity in pF.

Curves

To make things easier to comprehend, values
of the inductance ratio were computed from this
formula, and are shown in Fig. 2. Three curves
are shown, all of them applying to inductances
of 100 uH, one curve for a coil having a capacity
of 10 upF, one for a coil of 20 and one for a coil
of 30 uukF.

The horizontal axis (at the bottom) is calibrated
in kilocycles, and the vertical axis (at the left)
is calibrated according to the inductance ratio.
Thus, a coil of 100 pH, having a distributed
capacity -of 20 puF, at a frequency of 1,000
kilocycles (300 metres), would have an inductance
ratio of 1.087. (Point ‘“A,” TFig. 2.) That
is, its inductance under those condition would be
1.o8y7 times its true inductance, an increase of 8.7
per cent.

For the purpose of exaggerating conditions,
we have assumed rather large coil capacities for
efficient coils, and we shall consider from now on,

An example of a straight-line frequency
condenser of American manufacture.

for the sake of argument, coils of 100 uH having
coil capacities of 20 upF.

Inductance and Frequency Changes
Now, remecmber that the frequency of a circuit
is given by the formula:
159.3
fmrn—
A LC
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as explained above. If we consider L to change,

we can easily find out ‘the variation in the fre-

quency that will occur as a result of this change.
Consider the 20 pul curve of Fig. 2. The values
of the inductance ratio at the limits given by
the vertical lines are shown at B and C, and have
the values of 1.024 and 1.168.

Theoretical Considerétions

- In other words, the inductance of the c¢oil
changes in the ratio of 1.168/1.024 (or 1.142) in
the frequency range 550 to 1,350 kilocycles.
That is, if the inductance of the coil at 550 kile-
cycles were- 100 uH| its inductance at 1,350
kilocycles would be 100 x 1.142, or 114.2 uH.
Now suppose, instead of using L in the above
formula, we use its new value, which is 1.142 L.

The equation will then be:
159.3 :I
ST

159.3
foeoo— =0.936 [
JI11421C
It will be noted that the form of the formula has
not been changed. The part in brackets is the
same as that with which we started, the only
difference being that we now obtain a frequency
which is 0.936 times the frequency we obtained
when we assumed the inductance constant. In
other words, the frequency is now only 93.6 per
cent. of what it would be if the coil had no
capacity. For instance, if we happen to have our
radio receiver so designed as to tune to 1,350
kilocycles at exactly 100 on the dial, without
considering the change of inductance, it would
actually tune in 1,350 X 0.936 or 1,263 kilocycles,

Effect on Reception

This same procedure has been followed out for
various values of frequency lying within the
broadcast range. A perfectly linear condenser
calibration has been assumed for the sake of
argument in the solid line drawn in Fig. 3, by
assuming a frequency of 550 to be tuned in at
zero on the dial, and a frequency of 1,350 kilo-
cycles at 100 on the dial.  These points are
shown at A and B of Fig. 3, and a straight line
was drawn connecting them. This line repre-
sents a perfect linear calibration.

The points computed as explained above,
assuming the coil and associated circuit to have
a total capacity of 20 upF, were also plotted in
Fig. 3, giving the broken curve. There is no
doubt that this curve is a curve—it is not a
straight line.

But the main point in this connection is that it
is not very far from a straight line. The curva-
ture is not sufficient to cause anyone any trouble
in separating the many stations, which is the
prime reason for the existence of the straight-
line frequency condenser; anyway.

How Condensers are Designed

Let us go a bit further, Suppose the designer
of the condenser first determined the
approximate shape of the plates by the
theorctical method. outlined in my article
in Wireless Weekly, Vol. 6, No. 17, and then
put the condenser into an oscillatory circuit, He
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then measured the frequency that was tuned in
at every dial setting and plotted a curve. - If
the curve was not perfectly straight, he would
grind away some of the plates, or build a new
set of plates having a slightly different shape.
Finally he arrived at a set of plates which gave
him a perfectly linear calibration.

The coil he had been using in the measuring
circuit was a good one, having low distributed
capacity.  The problem now is: What will
happen if this condenser is used in a circuit with
a coil having greater distributed capacity?

The answer is easy. The calibration curve will
be less curved than the one we have shown in
Fig. 3. The curve AB in Fig. 3 was drawn for
a condenser associated with a coil which had no
distributgd capacity, and we are comparing it
with the curve applying to a condenser associated
with a coil of considerable capacity. Certainly
there will be an improvement.

Manufacturing Methods

The reader must not be misled by the state-
ments made by those who measure the capacity
of a condenser at various settings, and then
calibrate the frequency dial-setting curve from
these measurements. It is absolutely impossible
to judge the straightness of the calibration curve
by this method, as I venture to say the majority
of the condensers will be made by the cut-and-
try method, as described immediately above.

Effect of Low Minimum Capacity on Curve

There is one other point that may prove
interesting to many.  Purchasers have in the
past been accustomed to demand from the
dealers condensers which have low minimum
capacities. In the straight-line frequency type of
condenser the straightness of the calibration
curve will often be destroyed by cutting away the
plates in the attempt to obtain a low minimum
capacity. =By reducing the minimum capacity the
curve is bent upward.

It has been shown above that the curve will be
bent downward when the condenser is used in a
circuit with a coil having appreciable capacity. It
is apparent, then, that the tendency will be to
straighten out the curve somewhat, thereby
counteracting, to some degree, the upward curva-
ture due to the low minimum capacity.

Conclusions

In conclusion, I should like to say that, in
spite of the fact that we are not able to have
anything ‘ perfectly perfect’’ in this universe
of ours, the straight-line frequency condenser is
about the best thing that has come along, as yet,
in the way of helping us tune in the many con-
certs in the air.  Despite some curvature in the
calibration curves, most of them, when actually
plotted in a radio receiver, will be substantially
straight, and, furthermore, it would require a
great deal more curvature than we actually do
get to cause the confusion among the short-wave
stations that has existed heretofore with the use
of circular plate condensers.



September 9, 1925

Wireless

Weekly

We understand that a wireless
station is to be constructed in
Manila, the capital of the Philip-
pines, by the Radio Corporation
of America. It is being designed
for the express purpose of relay-
ing news from less powerful sta-
tions scattered over the Eastern
Archipelago and China. A num-
ber of {eeder stations are already
planned, so that Shanghai, Can-
ton, Macao, Saigon, Batavia,
and other centres will scon be in
communication  with  Manila,
whence news may be radiated
over a wide area.

* * *
While the U.S.A. temporary
wireless communication  with

Etah may be reckoned as the
farthest North radio station, the
world’s most Southerly radio post
is being established on the South
Orkney Islands; the call sign is
LRT. The Argentine Govern-
ment also has a station on the
Orkneys, but this is maintained
for meteorological observation
only.
* * *

We are informed that a system
of lighting by wireless lamps is
shortly to be installed in the
Vatican. The system is the in-
vention of Mr. Bernays Johnson,
the American engineer ; by means
of it the use of wires to individual
lamps is avoided.  The marble
walls and valuable paintings and
tapestries make it difficult to in-
stall wires to light some parts of
the Vatican artificially, but wire-
less lighting will overcome this,

* * *

Plans for providing alternative
programmes for all wireless

ireless Newsg

listeners were discussed by Cap-
tain P. P. Eckersley, chief en-
gineer of the B.B.C., in his ad-
dress at: the Central Hall, South-
ampton, in connection with the
meeting of the British Associa-
tion.

It was proposed, he said, to
raise the power of certain of the
main stations, and to link high-
power stations to the other main
stations, for the interchange of
programmes.

The B.B.C. had furthermore a
proposal for a new station out-
side London, so as to give the
eight million population there
alternative programmes, avail
able even to crystal users, while
leaving them with their present
station inside London.

* * *

We understand that the Bir-
mingham broadcasting station is
being fitted with new transmit-
ting apparatus, the present plant
being obsolete.

The new transmitter will be
slightly more powerful than the
old one, while it will also give
considerable improvements in the
quality of the programmes.

It will be the only station of
the B.B.C. to operate on a water-
cooled valve, with the exception
of Daventry.

* * *

In the Vacation Court recently,
before Mr. Justice Finlay, the
British Broadcasting Company,
Ltd., moved for an interim in-
junction, pending the trial of an
action, restraining the Wireless
League Gazette Publishing Co.,
Ltd., from infringing their copy-
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right in the Radio Times. The
Wireless League Gazette Pub-
lishing Co., Ltd., submitted that
there was no copyright involved.
Mr. Justice Finlay said that he
was not satisfied that the Wire-
less League Gazette Publishing
Co. were right and would ulti-
mately succeed but he was satis-
fied that there were serious and
difficult questions of copyright to
be tried.

There would be no order, ex-
cept that the costs be costs in the
action, and facilities would be
given for an ecarly trial of the
action.

* * *

Further to the report on the
broadcasting wavelength tests on
another page of this issue, addi-
tional information has now come
to hand.

A report from Liverpool states
that interference was first ex-
perienced by spark signals from
Dieppe, Manchester being closed
down to enable this interference
to be traced, but jamming con-
tinued. Hamburg was originally
reported on  Liverpool, but
further reports showed the inter-
fering station to be Spanish or
Scandinavian.

Various listeners have sent re-
ports on foreign stations. Berlin,
Zurich, Kénigsberg, Paris, and
Toulouse were stated to be clear.
A Cheshire listener indicated that
the following stations came over
well :—Stuttgart, Brusscls, Tou-
louse, Frankfort, Munster and
Berlin.

A Malvern listener reported a
bad whistle and interference by
some other station on Munster.
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An interesting descriptio:
J. H. Reyner, B.Sc. (Hon
Editor, of the receiver in u:
at Wembley Exhibition.
example of strarghtfarwar
and contains~seve
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Leafield Press

Leafield is employed for the
purpose because it is illegal to
divulge to the public any mes-\
sages received by wireless unless
such messages are prefaced by a
“CQ?” call. The majority of
traffic carried on by the high-
power stations is of a private
character, but there is a period
each day when Leafield sends out
this Press to ‘‘all stations ”
(CQ), and this is utilised for
demonstration purposes.

The receiver, of course, which
pies some 3o seconds or less, is of the standard type employed
main classes of after which all that is received is for interception, is capable of
commercial re- live traffic and must be written receiving signals considerably
ceiver, depending up. weaker than those from Leafield,
upon the service to The signal and is interesting in view of the
be performed. In cases is simplicity of the circuit arrange-

The Creed printing apparatus used with the receiver. The instru-
ment on the rtght receives Morse szgnals and translates them into
holes punched in a suitable manner in a paper slip. The instrument
on the left then translates this punched slip into typewritten letters.

NHERE are  two

strength in such
usually fairly good

Byoemc

the ﬁrst place, there is the long- ments,
distance receiver, wherc the
signal to be received is compara-
tively weak. In such a case the
full armoury of selective devices
has to be brought into use, and
the receiver is fitted with direc-
tional selectors and elaborate
filtering arrangements to obtain
reasonable immunity from inter-
ference and from atmospherics.
A receiver of this type was
described in TVireless Weekly,
7ol. 6, No. 20, in connection with
the account of the Brentwood
Receiving Station.

Interception Services

The other class of receiver is
that used for interception pur-
poses. In this case the receiver
1s of a simpler character. The
time available for tuning in the
required station is hmlted for in
some cases the calling only occu-

XRITBHEET

(although this is not always the
case), but in

any case the i
tuning and fil-
tering arrange-
ments must be
of a simple
nature.

An interest-
ing example of
this class of
receiver is ex-
hibited in the
Post Office
Court of H.M.
Building at
Wembley. This
receiver is ac-
tually employed
each day to
receive signals
from Leafield during the trans-
mission of the Foreign Office
Press, and to print the news
received in ordinary characters
on a slip of paper.
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test panel, note filter and note magnifiers.

COEXCRPRC

The interception receiver used for receiving the Leefield

Note theply,
the particular valy

Circuit Arrangements
The receiver possesses no high-
frequency stages - of amplifica-
tion, the tuning arrangements
consxstmv of two loosely coupled

199,05
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, specially written by Mr.
), A.C.G.I1., D.I.C., Staff
> at the Post Office Exhibit
The receiver is a good
' methods of amplification
al novel features.

RGN

QHIIIIIIIHIHIHH"HIHlIIIIIHHIlllIIHiHHI]HIIHIHHIIIHI]]HII]IHi

¥

i

ress &t Wembley. The units in order are tuner, heterodyne,
for unserting into any required unit to ascertain whether

low decrement circuits applied
direct to the detector valve.

A strong heterodyne is em-
ployed to render the C.W,
audible, this heterodyne being
sufficiently strong to cause the
detector to operate on the linear
portion of the characteristic (see
Wireless Weekly, Vol. 6, No.
16). By using an adequate
strength of heterodyne it is pos-
sible to obtain satisfactory recti-
fication even of weak signals
without previous high-frequency
amplification.

There are then three stages of
low-frequency amplification, after
which the signals are applied to a
relay which in turn operates the
Creed Printer. This latter in-
strument converts the Morse

impulses into typewritten char-

is working correctly.

acters and prints them on a paper
slip.

As an additional selective de-
vice there is an optional ‘‘ note
filter,”” which may be inserted

1a0; )
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The relay unit which follows directly after the receiver. This unit

translates the wireless signals into telegraphic currents which are

then applied to the Creed Printer (opposite) 100 yards away. The

instrument on the right is a Wheatstone receiver for checking the
Morse impulses sent over the line.

before the three-note magnifiers.
This filter is of novel construc-
tion, and although only a single
stage is employed, a band width
of less than 100 cycles is obtain-
able. This means that a station
giving a note 5o cycles different

from the de-

sired station
would be so
reduced in
strength as to
become harm-
less.

Screening

In view of
the small num-
ber of tuning
circuits and
the compara-
tively high am-
plification, it is
necessary to re-
duce, as far as
possible;,  any
reception of
signals by the apparatus itself,
and to this end all the high-fre-
quency apparatus is enclosed in
screened boxes. The screening is
fairly complete, but not abso-
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lutely so. In order to achieve com-
plete screening there must be no
gap whatever in the copper
boxes, and even the leads must
be enclosed in copper tubes. For
ordinary commercial purposes
such refinements are not neces-
sary, and the method adopted
simply consists in enclosing the
apparatus on all sides by a
copper screen, the necessary
leads being brought in through
small holes.
High-Frequency Tuning

The high-frequency tuning
arrangements may be seen from
Fig. 2. It will be observed that
the aerial and secondary circuits
arc coupled together by means of
a condenser. This method is em-
ployed for two reasons. In the
first place, the variation of the
coupling with the ordinary mag-
netic arrangement causes a slight
variation of tune, since the effec-
tive inductance of both circuits is
dependent upon the coupling
between them.

This variation, which is unde-
sirable in a receiver designed for
rapid tuning, is minimised by the

mezmt%
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use of a capacity coupling as indi-
cated.  Secondly, it can Dbe
shown that the usual methods of
magnetic coupling introduce con-
siderable eftective resistance into
the circuit.  Since the coils
emploved are special low-decre-

employed with a potentiometer
for control.

The Heterodyne Unit

The heterodyne is a simple
oscillator, which is wvariably
coupled to the secondary circuit,
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1,000 uuF and serves as a
variable coupling.

Shunted across the grid and
filament of the valve, however, is
a tuned circuit made up of a
toroidal iron-cored inductance

having an inductance of about

Rear view of the receiver with the covers removed. The order of the units, of course, is
reversed in this photograph. The bus bars carrying the power supply can clearly be seen
at the bottom of the set, there being one tapping point in each compartment.

ment coils, any increase in the
resistance of the circuit is to be
avoided. i

Inductance Coils

The coils themselves are wound
with a wave winding in a pan-
cake form, the inductance being
8,000 uH. The coils are wound
with ‘¢ Litz ’ wire and are about
3% in. diameter and % in. thick.
They are mounted at right-angles
to each other, so that practically
the whole of the coupling is under
the control of the coupling
capacity, and they are arranged
well away from the metal screen.
If this is not done, eddy currents
are set up in the screen which
absorb energy from the coils and

the coupling coil being inserted
in the lead between the tuned cir-
cuit and the slider of the potentio-
meter as shown in Fig. 1.

A power valve is normally used
in this circuit to provide the
necessary streng oscillation, but
for receiving Leafield a D.E.3
suffices.

This unit is also enclosed in a
copper-lined box.

The Note Filter

The circuit of the note filter is
shown in Fig. 3. The anode of
the rectifier valve contains a
high resistance of 60,000 ohms,
a Zenite rod being employed for
the purpose.

The voltage developed across

ﬂ[f[ﬁojﬂf#[

=

o.125 Henry, tuned by suitable
condensers to frequencies of 8co,
goo, 1,000 and 1,100 cycles per
second.

This circuit acts as a rejector
at the frequency to which it is
tuned, but as a low-impedance
shunt to all others except those
very close to the tune. The
coupling condenser acts as a con-
trol of the selectivity of the
device, the smaller the value of
this condenser, the sharper the
tuning and the less the band
width. As has already been
stated, in the most selective posi-
tion the device has a band width
of less than 100 cycles.

Note Magnifiers
The low-frequency amplifiers

LEANPLIFIERS

coupled and
merit no special attention, The

=
<
p=2
€<
= %
<
<<
<4
<
T
Fig. 1~Circuit diagram of the Wembiey receiver. Note the high-frequency tuning arrangernents
and the low-frequency note filter.
so increase the effective re- this resistance is applied to the are transformer
sistance. grid of the filter valve (D.E.3)
The rectifier is a D.E.3B through a condenser. This con-

valve, anode rectification being

denser is variable in steps of
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last valve, however, is a power
valve and is arranged to rectify
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the signals once again-for appli-
cation to the relay. A relay is a
direct-current instrument and will
not* respond to alternating cur-
rent, so that this second rectifica-
tion is necessary to convert the
low-frequency oscillations into
unidirectional pulses.
Relaying Arrangements

The relay unit is simply a
Carpenter relay, made by Messrs,
Creed, of Croydon, of a type
specially suitable for inclusion
direct in the anode circuit of a
valve.

On the arrival of a signal of
sufficient magnitude the relay is
operated and brings into play the
local circuits.

Recording Apparatus

The currents in the local cir-
cuit of the relay are utilised to
operate  the Creed printing

A 000t uF

0 e

soruF

U

EO

oruF
Fig. 2.—The high-frequency tuning
arrangements.
apparatus.  In the first place,

they are sent through a device
which causes the Morse impulses
to be translated into an arrange-
ment of perforations in a paper
slip.

This perforated slip is then
passed through the printer, which
prints a definite letter on a second

bility. - All the various units are
housed in separate compart-
ments, and the power connec-
tions, that is to say, the connec-
tions to the various batteries, are
made by means of plugs to four
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reading the filament, high-ten~
sion and grid-bias voltages are
housed in a special test panel
which can be seen in the centre
of the set. By this means all
parts except the actual controls

View of the tuning panel removed from its case.

The tuning coils

can readily be seen, as also can the copper screen on the back of the

ebonite.

All the components, of course, are insulated from this

screen.

bus bars running inside the case
at the back of the receiver.
Thus by taking out these plugs
each unit may be removed from
the case.

The backs are removable and
held in place with screws pro-
vided with wing nuts, this con-
struction being adopted because
of the screening.

All valves are mounted behind
the panels themselves, and in
order to ascertain whether any
valve is functioning correctly,
a plug is provided which can be

are kept out of sight and under
protection, vet the operator can
always ascertain whether the
various parts of the circuit are
doing their share of the work.

Simplicity

The keynote of the whole re-
ceiver is thus the simplicity of
operation. This is obtained by
the reduction in the number of
tunes made possible by the use
of low-loss tuning circuits.

The absence of high-frequency

fremmmtenecnnmneonam————————— —
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Fig. 3.—Wiring diagram of the receiver.

Note how the high-frequency portion on the left is well

spaced, while a certain crowding is permissible in the low-frequency stages.

slip according to the arrangement
of the holes on the perforated
paper.
Accessibility
The receiver is interesting from
the point of view of the accessi-

inserted into each anode circuit
in turn and the anode current
read.
Test Panel
A milliammeter for reading this
current and also a voltmeter for
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amplification is a further source
of simplicity, this being accom-
plished entirely by the use of an
adequate heterodyne strength as
has previously been described in
these columns.
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Below we give the official pre-
liminary report of the B.B.C.
and
independent tests made by a
member of the staff, at 12 miles
from London, during the first
two tests, made on September 1
and 2, when practically all the
broadcasting stations in Europe
participated in tests on the newly-
allotted provisional wavelengths.

HE first of the
series of tests on
| the new experi-
mental wavelengths
| allocated by the
recent broadcasting
conference at Geneva was carried

out on the night of August
31 — September 1. Between
sixty and seventy  British

and Continental stations partici-
pated. It is not possible as yet

to give results as experienced be-
tween the Continental stations,
but several reports of interference
between British and Continental
stations have been received.

The oflicial preliminary report
issued by the B.B.C. states that

The studio at Zurich, one of the
Continentalstations participating
in the tests.

shortly after the commencement
of experiments a report was re-
ceived from Newcastle of inter-
ference by Graz. This was
merely due to the fact that Graz
had omitted to change to its new
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The New Wavelength

also the results of some

s P S o

September 9. ig2s5
:l><t>¢};g§

Tests
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The buildings of the B.B.C. receiving station at Hayes, where tests
were carried out for preparation of the official report.

wavelength after the cessation of
its broadcast programme. About
ten minutes later this mistake
was rectified.

Cases of Heterodyning

Bournemouth, transmitting on
387 metres, reported a good deal
of interference, notably [from
Oslo, on a wavelength of 392
metres, the power of both sta-
tions being equal; also {from

other stations on lower wave-
lengths.
Edinburgh, on 327.5 metres,

with a power of 400 watts, was
jammed by Helsingfors on 325

metres, whose power is 750
watts.
Glasgow, transmitting on a

wavelength of 420 metres (1%
kw.), clashed with Munich (414
metres).

Hull (335 metres) was inter-
fered with by Petit - Parisien
(347 metres) during the -early
part of the tests, but this was
mitigated to some extent later,

Liverpool (314 metres) experi-
enced a good deal of obstruction
from Hamburg (317.5 metres),

Increased Power of German

Stations

It is interesting to note that
the two German stations by
whom interference is reported—
Hamburg and Munich—are those
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whom rumour states have already
increased their power to 10 kilo-
watts.

An English listencr reports
having heard two foreign stations
which it is impossible to identify,
completely  heterodyning each
other through the whole course
of the test.

All other stations of the B.B.C.
were clear of interference, and
the test may be considered as
highly satisfactory.

Special Independent Tests

Independent observations at 12
miles from London by a member
of the staff on the first night
(August 31 — September 1)
showed that the British relays
were received more strongly and
clearly than ever before, using
similar apparatus.

Heterodyning was taking place
on wavelengths of 300, 350, and,
later on, 355 metres. Sheflield
was heterodyned by a loud
German station apparently not
working on its stated wave-
length.  During this first test
attention was paid to reception of
stations on wavelengths below
about 350 metres, and in the
second test the upper part of the
band was explored.

A faint heterodyne whistle was
heard in the background when
receiving Birmingham on the
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loud-speaker, probably due. to
interference between Swansea
and one of the German stations.
Glasgow was being badly
heterodyned by Munich, a loud,
low-pitched heterodyne whistle
being the result, and between
Cardiff and London another but
faint heterodyne was apparent.
Good Reception

During the whole of the tests
Bournemouth, Newcastle, Radio
Belge Birmingham, Radio Lyon,
.. Toulouse, Liverpool, Dundee,
" Hull; Plymouth were received at

various strengths on the loud-
speaker, while Bradford, Stoke,
Nottingham, Leeds, Barcelona,
Elberfeld, Vienna, Frankfort,

The aerial and earth systems at
the Zurich station.

Konigsberg, Belfast, Manchester
and Cardiff were heard at good
’phone strength.

Rome was obliterated by
spark, and Zurich, Aberdeen and
Stuttgart were faint.

List of New Wavelengths

The following table, issued by
the Office International de Radio-
. phonie at Geneva, indicates the
wavelengths and the powers on
which the various stations
worked during the first midnight
test.

The list is incomplete owing to
the fact that replies from Italian,
Spanish and certain French sta-
tions have not, so far, been
obtainable, but all the additional
details will be made available as
soon as they are known.
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YeaVE- ‘ Power
{«Lfﬁ(;{gsl) KC. STATIONS. N WATTS. COUNTRY.
572 524 | Budapest 2,000 | Hungary
561 534 | Gratz 1,500 | Austria
531 565 Berlin 1,600 Germany
522 575 Zurich 1,000 Switzerland
5I3 584 | Brno 1,000 | Czecho Slovakia
512.5 585 | Sundsvall 1,000 | Sweden
504 595 | Elberfeld. . 550 | Germany
496 605 | Aberdeen 1,500 | England
488 614 | Swansea . 200 | England
488 614 | Riga — Latvia
480 625 | Birmingham 1,500 | England
472.5 635 | Konigsberg 750 | Germany
450 666 | Vienna 1,500 | Austria
444.5 675 | Leipzig 550 | Germany
438 685 | Belfast 1,500 | England
432 694 | Toulouse 1,200 | France
425.5 705 | Stockholm 1,000 | Sweden
420 714 | Glasgow .. 1,500 | England
414 724 | Munich .. 550 | Germany
408 735 | Prague (Strasnice) 500 | Czecho Slovakia
403 744 | Newcastle 1,500 | England
397.5 754 | Dortmund 550 | Germany
392 765 | Oslo 1,500 | Norway
387 775 | Bournemouth 1,500 | England
382 785 | Frankfort 550 | Germany
377 795 | Manchester 1,500 | England
368 815 | Stuttgart 550 | Germany
363.5 825 | London .. 3,000 | England
351 854 | Cardiff 1,500 | England
347 864 | Paris 460 | France
Petit-Parisien.
342.5 875 | Leeds .. 200 | England
339 884 | Plymouth 200 | England
335 895 | Hull 200 | England
33I.5 905 | Dundee .. 200 | England
327.5 915 | Edinburgh 400 | England
325 923 | Helsingfors 250 | Finland
317.5 944 | Hamburg 550 | Germany
314 955 | Liverpool .- 200 | England
3II 964 | Prague (Fochova) 500 | Czecho Slovakia
308 973 | Denmark . — Denmark
304.6 984 | Gothenburg 1,000 | Norway
298.5 1,004 | Nuremberg 550 { Germany
202.5 1,025 | Nottingham 200 | England
287 1,045 | Munster .. 1,100 | Germany
284.5 1,054 | Lyons 2,000 | France
282 1,063 | Breslau 550 | Germany
276.5 1,084 | Dresden .. 550 | Germany
271.5 1,104 | Malmo 1,000 | Sweden
266.7 1,124 | Falun 400 | Sweden
2604.3 1,134 | Norkoping 250 | Sweden
262 1,144 | Brussels .. 1,500 | Belgium
257.5 1,164 | Jongkoping 25 | Sweden
253.2 1,183 | Linkoping 250 | Sweden
249 1,204 | Trolhattan 250 | Sweden
246.9 | 1,215 | Gafle .. ‘e 25 | Sweden
243 1,234 | Bradford . 200 | England
239 1,254 | Stoke .. .. 200 | England
220.5 1,324 | Bremen .. . 550 | Germany
224.7 1,334 | Eskilstuna 250 | Sweden
223 1,344 | Cassel 550 | Germany
221.4 1,354 | Karlstad 250 | Sweden
220 1,303 | Hanover 550 | Germany
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A Sp@cmﬂ Test fmm NKF

The co-operation of readers is tnv:ted in the spcc:al tests descrlbed on this page. It
will exped:te the ivork of analyszs if all reports ‘are headed ** NKF”’ in capital letters. -
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HE arrangements béing made with Conditions Improving
' Dr. Taylor, of the United States The period immediately following. upen our
Naval  Experimental  Station, first announcement of our endeavour to arrange
NKF, have now reached a point these special tests-with Dr. Taylor proved to be
where we are in a position to ask a distinctly bad one for transatlantic. work, and
for the assistance of our readers some dithculty was experienced on receiving
in carrying out a specific preliminary test. Dr. NKF’s transmissions; but conditioms' are now
Taylor has just notified us that NKF is now improving very much and NKF is being heard
working to the following schedule, and it is very strongly. ~ Mr. J. A. Partridge, who operates
proposed to use one of these transmissions for the well-known station G-2KF, informs us that
the purpose of the test:— he has recently worked with NKF and that
signals both ways were then extremely steady and
TIME (B.S.T.) | WAVELENGTH. FREQUENCY. CALLING. dependable. Little difficulty is therefore to be
' NRRI expected with any reasonably efficient short-wave
fam. o1 pan 453 (approx.) 7260 {ggﬁ receiver in picking up NKF’s signals, and the
7 p.ut. ‘20.8 (approx.) 14500 WAP main points to report upon are the relative
10 pm. 3 17309 } (simuttancously)|  Various strength from night to night, presence or absence
' of fading, and the other points which we have
The transmission which it 'is proposed to mentioned. .
atilise for this first test is the one taking place’ A Practical Note
at 10 p.m. B.S.T., the wavelength chosen being - One or two readers have reported some diffi-
25.5 (11,700 ke.). Since receiving the notification culty iin getting down to the shorter wave trans-
from Dr, Taylor this transmission has been heard mission, mainly the one upon 20.8 metres (14,500
at extremely good strength on a two-valve Grebe “k.c.), and for their benefit it should be noted that
short-wave receiver brought back to this country those who are using the Reinartz circuit should
by Mr. Percy W. Harris; and reports upon this give attention to the size of the choke coil which
transmission are desired from as many localities they are using. With certain types of valves a
in Great Britain as possible. - It is therefore considerable advantage is sometimes found in
hoped that all readers who desire to take part in reducing the size of the choke. coil ‘much below
these tests will listen for NKF for the next few the normal value. For exa.mple when plug-in
days at 1o p.m., and let- us have their reports. coils are used, it is sometimes useful to come
The information required to he of service to down to quite a small size, such as’'a Gambrell a,
Dr. Taylor is as follows:— - or Burndept Sz or S3. Further in the Reinartz
1. Signal strength. - circuit care should be taken to adjust the reaction
2. Presence or absence of fading. coupling turns to a suitable value, the best results
3. Purity and steadiness of note. being usually obtained with as small ‘a number,
4. Variation in strength from night to night. of turns as will give the desired self-oscillation.”
In giving these particulars réaders should, of FORTHCOMING FEATURES.
course, state the number of valves and the Some s_pec::al;eat’:xres of great intgfr‘e‘s;VwiIll be
circuit being used. Repo‘rts upon ‘the other appearing in forthcoming issues o ireless
fransmissions given in the schedule will also be ,V.szikly,’ "g.h'd' ‘l‘"" appeal to all sections of its
. . e, ers pecial articles will be appearing
of service, but the one at 10 p.m. is the principal from the pens of Mr. John Scott-Taggart,
one. Reports on the NKF transmission at other FUInst.P.,AM.I.LE.E., and Mr.Percy W. Harris,
times on the 25-metre wave are also desired, and M.LR.E. Major James Robinson, D.Sc,, Ph.D.,
the following message has been heard being sent fo{::y}:"n:’l;liofl‘;'e';';:g:tteo "‘n:‘:"i‘ea“‘;:'r‘:’;f“t’;lu
f.rom NKF :—* .Please ask all foreign amateurs functioning of aerials and the:f relation’ to :
listen for our signals after 2 pm. G.M.T. on number of fascinating problem&ofwave trans-
September g for 1o minutes after each hour on mission, while another series by Mr. J. H..
25 metres, till further advice, and report to Reyner, B.Sc. (Hons), A.C.G.I.,, D.I.C.; will ]
Superintendent, Radio Division, Navat Research flfﬂ,’t‘ﬁ;'hr;'z;?e;f:'f;‘wf :"",ﬁ“f“, res:ar;ft-;s
Laboratory, Bellevue, Anacostia, D.C.”: Readers nature :f the Heam’si;e ‘;‘a;’ef‘.a u};lart':!cula:
who hear any of these transmissions may include reference will be made to fading and blind
them in their reports of the one which we are spots, and certain suggestions as to special '
using for the preliminary test, and infermation ° aerial arrangements to counteract these effects
will be transmitted to Dr. Taylor promptly. will be put forward. -
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RADPIO PRESS SETS IN
BURMA

Sir,—With an ‘“ Efficient Single
Valve Set >’ (R. P. Envelope No. g,
by Herbert K. Simpson) I am able
to tune in the local broadcasting
station at very loud headphone
strength.  Considering my aerial,
which is only 3o ft. high and 20 ft.
long, thickly screened by big trees,
the results secm to exceed all my
expectations.

By the way, before I made this
set 1 had a little crystal set, con-
structed according to Mr. John
Scott-Taggart’s instructions in the
book, ¢ Simplified Wireless ” (R. P.
Books, No. 2). With this set I
could pick up every day morse
signals from ships three or four
miles off. This set was tested on a
much shorter aerial than that
described above.

Now I am making the *‘ ST100
Receiver ' according to the R. P.
Envelope No. 1, by John Scott-Tag-
gart, M.C., F.Inst.P.,, AM.L.LE.E,,
and shall report vou about results
after a fortnight’s test.—Yours
faithfully, AN INDIAN READER,

A ¢ TRANSFORMER - COUPLED
THREE-VALVE RECEIVER "’

Sir,—For the last few months 1T
have been wusing regularly for
general work the ‘ Transformer-
Coupled Three-Valve Receiver,”
which 1 made wup from the
theoretical circuit given by Mr.
Stanley G. Rattee, M.I.R.EE., in his
interesting article in the Novem-
ber 12, 1924, issue of Wireless
Weekly. It is a very good circuit
indeed, and very clearly described by
Mr. Rattee in his article; as a
matter of fact, 1 have not had to
depart in the smallest detail from
the circuit given, except as regards
switching arrangements for bringing
the aerial in series or in parallel.
As regards the H.F. transformer, 1
believe it is hard to beat just an
ordinary two-coil holder; the varia-
tions possible with these coils are
very interesting, and some experi-
menters might be surprised at the
really tremendous signal strength
obtained (especially on the high
wavelengths) by using as big coils
as possible.

Reception is very clear and the
set is selective; as a matter of fact,

~of 1his

I have sometimes tuned out one
foreign station and another in with
simply a half turn of the vernier
(one plate), which I use on both
variable condensers. 1 know some
people boast of the stations they
have heard, but I can really honestly
say I have already carefully identi-
fied some 20 or 30 different stations
from at least six different countries
—Great Britain, France, Germany,
Holland, Ttaly and Spain. Of
course the distant stations are only
to be clearly tuned in under good
conditions at night. I have tried
many other circuits, but for general
work I doubt whether this one can
be beaten.—Yours faithfully,
Swircu OFF.
Hastings.

RECEPTION OF NKF
Sir,—With reference to your
article in Wireless Weekly, Vol. 6,
No. 20, entitled -“ An Oppor-
tunity for the Experimenter,”
may I just convey a sympa-
thetic appreciation of the good

as far as the request for a 24 hours
schedule is concerned. The trans-
mitting permits, as you are doubt-
less aware, restrict us to a total of
half an hour’s maximum work in
any consecutive 24 hours, and the
recent activity of the authorities on
the shorter wavelengths in dealing
strictly with infringements of these
terms is having the effect of limit-
ing the amount of useful work one
may attempt in this direction. The
20.8 metre times are particularly
interesting, as this wavelength has
given, up to the present, dis-
couraging results in comparison to
40 metres, and the need for study
on a fixed schedule is therefore the
more necessary.

If you feel that I can assist you
in arranging for regular schedules
by amateurs here to meet NKF’s
times I shall be only too pleased to
do what I can.

A word of thanks for the excel-
lent assistance you are giving to the
amateur cause. Ke last week’s

Mr. ]W'ar.cus Adams, President of the Professional Photographers’
Association, who broadcast a talk recently from 2LO in connection
with the Photographic Centenary.

work attending the arrangement
schedule.  Personally I
shall be delighted to help as far as
our licences permit, but this con-
fines our activity to reception only
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Editorial, we are endeavouring to
have all members state their exact
wavelength at the end of every trans-
mission before the call-sign. There

"is still a large discrepancy in our
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wavemeters, though.—Yours faith-
fully,
W. G. Dixon, Secretary,
British Section, International
Amateur Radio Union.

THE BEST AERIAL COUPLING
FOR SENSITIVITY

Sigx,—Having read the very in-
structive article by Mr. Cowper on
‘¢ Aperiodic Primaries and Signal
Strength ” in Wireless Weekly for
June 17, 1925, perhaps my ex-
periences of real distant reception
would be of interest. 1 worked for
three months almost nightly with a
single wvalve with reaction at
Roorkee, about a hundred miles
from Delhi. In the course of that
time, after using countless tuning
arrangement of the various types
mentioned by Mr. Cowper, I came
to the conclusion that the appar-
ently out-of-date loose-coupled tuned
primary was far the best for sensi-
tivity, which was my sole object,
the local station on which all com-
parisons were made being a 1 kw.
broadcast station at Calcutta, a
thousand miles away.

Using this circuit, one could hear
the carrier waves of several stations
on about 400 metres any night after
12 p.m., but modulation could not
always be detected. However, on
two occasions the B.B.C. Saturday
night simultaneous transmission
was heard, on both occasions from

Glasgow ; this being deduced solely
from the fact that the tuning was
so close to that for Calcutta, whose
wave is 425 metres.

With all the other forms of tun-
ing and goupling I had no success
in picking up European telephony,
although Calcutta could occasionally
be heard.

The great drawback of the tuned
loose-coupled primary, as I found
it, is the tedious tuning involved by
the use of variable magnetic re-
action close to the point of oscilla-
tion.—Yours faithfully,

H. L. Moscarpr.

Meerut,

BOLTON AND DISTRICT
RADIO SOCIETY

Sir,—1I enclose a report of a recent
meeting, etc., of the Bolton and
District Radio Society, which 1
trust may be of interest to your
readers.—Yours faithfully,

N. ISHERWOOD.

Bolton,

At a meeting of the Bolton and
District Radio Society on August 11,
Mr. C. H. Bamber, B.Sc., delivered
a most interesting lecture on
 Accumulators : Their Care and
Charging.” A few of the many
items dealt with included design and
pasting of plates, heavy and light
discharges, importance of strength
and purity of electrolyte, use of
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distiled and tap water for
‘“ topping,” importance of first
charge, the chemical process of

charge and discharge, charging from
D.C. and A.C. mains, general care
necessary to ensure long and satis-
factory ¢ life ” of accumulators,
etc. Forthcoming events : Septem-
ber 22, general meeting ; October 14,
lantern lecture, “ Radio Ramifica-
tions,”” by H. A.-Hankey, Esq.,
Assistant Chief Engineer of the
B.B.C.

J. GriMsuaw, 7o, Church Road,
Bolton, Hon. Sec.

)

IRISH AMATEUR COMMUNI-
CATES WITH U.S.A,

Sir,—Your readers may be in-
terested to know that the first
amateur two-way communication
between Ireland and the U.S.A.
took place on the 22nd ult., when
5NJ, operated by me, was in com-
munication with 1PL, of Boston,
Mass.

The power used at sNJ was just
under 20 watts, and, in view of this
fact, it is interesting to note that
1PL reported * terrific  static at
his end when the communication
took place. The wavelength em-
ployed was 45 metres.—Yours faith-
fully,

F. R. NrL.

Chesterfield, Whitehead,
Co. Antrim.

Radio Ribbon Aerial

From Messrs. S. Guiterman &
Co., Ltd., comes a sample of their
“ Radio Ribbon " aerial, which is
in the form of a reel of 100 ft. of
bright  golden-coloured  metallic
ribbon, made up of some fourteen
narrow strands of thin foil woven
with yellow thread into a con-
tinuous ribbon 1 in. wide and very
pliable. A tag terminal is provided
at the end. It is claimed that this
ribbon needs no insulators, and can
be tacked around the wall or
thrown over a tree-branch; we have
grave doubts as to the efficiency
attainable with such an arrange-
ment in a damp climate. For prac-
tical and impartial test an indoor
.aerial was fitted up with this
ribbon, using the ordinary porcelain
egg insulators at each end and sus-
pending the aerial well away from

Conducted by A. D. CO

WPER, M.Sc., Staff Editor.

walls and ceilings; first, with a
single 3o-foot length (and vertical
lead to the next floor), and finally
with the whole length arranged on
several insulators zig-zag fashion, at
a dozen miles from the local B.B.C.
station. A 3o-foot indoor aerial was
fitted up with standard %/22
stranded copper wire at the same
time for comparison; and the test
was carried out with an ultra-low-
loss proportionally-tapped crystal
receiver and good direct earth to
the lead sheathing of the lighting
cable. Under these circumstances,
at optimum setting the Radio
Ribbon registered 2.2 microamperes,
as against 2.5 microamperes for the
standard 4/22; by rapid switching
there was a just noticeable differ-
ence in the audio strength. Signals
were faint but quite readable with
either aerial. There was little
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difference in the capacitv; if any-
thing, the ribbon showed slightly
lower capacity, but an identical
crystal-tapping point for optimum
signals.  Evidently this stranded
ribbon material offers an appreci-
ably higher resistance at this fre-
quency (821 kc.), under practical
working conditions, than the large
stranded cable. With the whole
length of ribbon in use the signal
strength rose to 4.2 microamperes.

The compactness of this ribbons
aerial when wound up on its reel,
its light weight, and extreme flexi-
bility, suggest useful applications
where a slightly higher effective
H.F. resistance is not of great
moment, Thus for frame-aerials
and for occasional use with proper
insulators as a picnic aerial, this
ornamental and pliable ribbon wil
doubtless be popular.
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A Single-Valve Short-Wave Receiver
(Concluded from page 733)

are wound, the turns being then slipped off the
former; owing to the springiness of the wire the
resulting coil will consist of about %% turns and
will be about 3 in. in diameter.

Mounting the Aerial Coil

Now the four drilled ebonite strips are together
threaded on to this coil, the largest being put on
first, and arranged round the coil as shown in the
photo. An inch or two of wire is left over at
each end and these spare ends are formed into
loops to be secured on the bolts passing through
the pin and socket of the coil-plug; note that the
loops are placed on opposite sides of the pin and
socket, so that in one case a bolt is needed long
enough to pass right through the loop, the plug,
and the strip joining the two halves of the plug.

The Reaction Coil

The reaction coil is an ordinary edge-wise
‘*‘ basket-weave ’’ type of winding, wound with
No. 22 SSW.G. d.c.c. wire to a diameter of 3 in.
on 11 pegs in a board, g turns being put on;
the points where the wires cross are securely tied
with thread before removing the pegs.  The
arrangement of the pin and socket for this coil
is similar to that for the aerial coil described
above; but in this case a 6 B.A. clearance hole is

Wireless Weekly

drilled centrally in the ebonite strip between the
pin and socket, At this point another #-in.
ebonite strip % in. wide and 4 in. long is bolted
at right-angles to the first strip; %-in. holes may
be drilled in this strip in order to reduce the
amount of solid dielectric present, and the coil
is tied to it at the top and bottom with thread.

Wiring

The wiring of the receiver is carried out with

No. 16 S.W.G, bare copper wire, not tinned.
Valves of any type may be tried in the receiver,
and most of the ordinary 4-pin kinds should give
fair results down to about 40 metres, but the
use of a small power-valve is recommended, such
as the Bg, D.E.5, and D.F.A., or one of the
D.E.5b type.

Results

On testing the set as soon as completed on a
short indoor aerial and temporary ‘¢ gaspipe
earth in N.W_ London, using a small power-
valve and 6o volts H.T., several Morse trans-
missions were picked up at once between 7o and
8o metres from Holland, France, and Sweden.
Harmonics of 2LO came in at good strength in
the telephones. On a subsequent test a
Porto Rican amateur transmission was heard
several times round about 40 metres, and many
other amateurs were picked up. The short-wave
transmission from KDKA was tuned in without
difficulty shortly after midnight, the grid tuning
condenser being set at about two-thirds of its
maximum value, using the ceils described.

"THE PANEL

DE LUXE

THE real wireless enthusiast goes over his
Setinch by inch. Shortening a connection
here—replacing an  inefficient component
there, he knows that success depends on the
most careful attention toseemingly Insignificant
details. Such men are now standardising on
Radion as the panel material de luxe.

q
R

Radion is available in 21 different sizes in
black and mahoganite. Radion can also be
supplied sn any special size., Black 1d. per
square inch, mahoganite 1id. per squareinch:

ADION

American Hard Rubber Company (Britain) Ltd.
Head Office: 13a Fore Street,

Depots : 120 Wellington Street, Glasgow.
116 Snow Hill, Birmingham.

London, E.C.2  I7isk Agents: 8 Corporation Street, Belfast.
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© TLOVMATE CoNLISI B WY 000\, #
% 3 CAPALITY CHECKED

= 4INSULATION UP 1O $00

'i' Sir, you've been looking for me!

RHGHT along you’ve wished for a better fixed
condenser, and now, at last, such an instru-
ment is obtainable. e Efficient Watmel is my
name—a better fixed condenser, superior in all

( the points that make for highest efficiency. Witness
‘ my Test Report, it speabs for itself. Next time
Q you're at ym.u'.den_ller_t_= ask to see me. Close

you that I'm the fixed

condenser you've been looking for.

%\ Watmel Test Report. Prices.
1. Mica Insulation up Capacittes for Standard Grid
\é\s!" t0 2,000 volts v Condensers.

e 2. Complete Condenser
up to 1,000 volts.

Capacity checked.

00005 to 0003 - 2/6 each.
Standard Fixed Condensers.

i
3
“ A 4. Insu]zaﬁoi;npltiwovg}ﬂ 002, 001 - 2/6 each.
after Final Assembly. . . .

M 5. Final Capacity Test. 0023, °006 3/8 each.
“ i PABSED OUT 100Y, Combined Grid Leak and

' EFFICIENT. | Condenser « - - 8/-each.
\‘

|  The Watmel Wireless Co., Ltd.

332a, GOSWELL ROAD - LONDON, E.C.1.
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Representative for Lancashire and Cheehire—
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R SWITCH &
s RHEOSTAT
W COMBINED!

One Hole
Fixing.

Great sav-
ing of space,

Output |
circulation
n constant.
Easy |
connections.

AC.
Switches
superseded.

,‘
@

This new ¢ Autostat” allows filaments to burn only when
valve is in wuse—they are automatically turned off when
not in use.

Free descriptive booklet giving several typical circuits, and the
use of the ““ Autostat,” post free on application.

AUTOSTAT

Prices :—1-way...7/6, 2-way...10/-, ~3-way...12/6,
way, etc, on on,
From all dealers, or direct (3d, extra for
post and packing) from the manufacturers,

*Phone : Lee Green 2404,
Wires : U.S. RADIO CO., LTD., Dept. 14,
Supertran, Lewis, London. Radio Works, Tyxwhitt Road, Brockley, S.E.4.

CLIXIE'S at home—
o Albert Hall, September 12-23

* ;I'his is just to tell you of two Specialities
that you'll find at my Stands at the Show,”
says CLIXIE.

The Bridge Condenser (0003 and .0005
mfd., one hole fixing) gives you the maximum
of selectivity without finicking hittle adjust-
ments. Simplicity and certainty of manipu-
lation is ensured by the alternative single
or dual control of the two movable
electrodes. Low loss—square law.

Radio Condit is hollow wire so to
speak. Everybody knows that electric
currents function only on the skin of
conductors. In Radio Condit only the
skin 1s left. Hence minimum H.F. resist-
ance, minimum capactty, minimum energy-
loss and maximum all-round efhiciency.

ARE YOU Tinned in 24 in, lengths (equivalent to
| WELL 16 S.W.G.) in packets of 6 lengths,
CONNECTED ? 2/~ per packet.

TRY See it at STANDS 41 & 76.

c L I x Obtainable (like CLIX) from all
Wireless Dealers or direct from the

Patentees :

AUTOVEYERS LTD., 84, VICTORIA STREET, LONDON, S.W.1
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ELECTRADIX RADIOS

cy‘ﬁﬂ Avlvm" Milli ammeters.
and_Exciter. All ranges.
£3-10.0 25/~
fvr::"l?lﬁalt:: OU would not use an axe to wind a
Sets. 52/6 watch nor a pocket compass and a
Precisien Test~ School atlas to pilot a ship in strange
inlw‘lla'_“ca"' waters. A pocket voltmeter is equally

inadequate for Radio Research experiments.

You want an “ELECTRADIX GALVO,” the
bargain of 1925 for £3.

THE new July edition of our famous

Catalogue of Radio Bargains
now contains 500 illustrations of
electrical instruments, radio sets and

COMPONENTS OF GREAT
G.P.O.Test Sets, INTEREST. Many of these are un-
;"l‘g_’;' obtamnable elsewhere and our prices

: are the very lowest.

The experimenter on short waves, the expert
transmitter, or the crystal novice will all find
it advantageous to have a copy of

“The CATALOGUE
i | THAT SAVES)
“i%. | YOU POUNDS”

Its scope ranges from a 5/- pair of
British Headphones or a 12/6 Milli-
ammeter to a 10,000 volt Generator
and covers all requirements.

If you cannot call and inspect goods in our
showrooms between 9 a.m. and 6 p.m., it will
pay you t3 send 4d. for our Catalogue at once.
Goods promptly despatched all over the world.

Service Wave . .
Meters. Colonial Avenue is the first on left

From £3. down the Minories from Fenchurch
St., or Aldgate Underground Station.

Crystal Sets.
Mark lIli él'uneta.

LESLIE DIXON & CO.

9, COLONIAL AVENUE, MINORIES, E.,

and at 218, UPPER THAMES STREET, E.C.
Phone: Avenue 4166. " Telegrams : Electradix Ald.

Barclays Ad.

AN ADVERTISEMENT IN ¢ WIRELESS WEEKLY >’ Is A GUARANTEE OF SATISFACTION TO BUYERS.
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EXHIBITION
NUMBE R

Send your
subscription
immediately

for this new
Radio Press

TRADE
MONTHLY

THE WIRELESS DEALER will prove o great value to retailers and
manufacturers. It will contain advance information on what the enthusiast
is likely to require in the future, thercby enabling the dealer to cope with
large demands. Radio Press Research and Test Laboratories under the
supervision of MAJOR JAMES ROBINSON, D.Sc., Ph.D., F.Inst P, Ete.,
and a fully gualified staff, will provide a wealth of information of great
value to every dealer

Every Dealer, il he is to maintain his position in these competitive days,
must have the very latest and best information relative to technical develop-
ments in wireless. We are prepared to guarantee this for a year for the
small payment of 7/6, which hardly covers the cost of the paper on which
the periodical is prlmed

Copies can be obtained only by entering a subseription, It will not be
available to the public and will therefore not be on sale at bookstalls, The
Subscription List is mow open. Kindly complete the form below and
post, together with remittance of 7/6 (10/- abroad) and ensure the receipt of
copies for twelve months from No. 1.

FILL IN THE ORDER FORM NOW pw
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ﬂe Amplification that
Pre

serves the Overtones

The real personality of any artist lies in the
overtones that are additional to the funda-
mental note waves. These overtones vary
in frequency from one thousand to several WA
thousand cycles per second, whereas the L\
frequency of the fundamental notes generally
varies between 250-1,200 per second.

A transformer that is designed to amplify the
fundamental frequencies only, gives characterless
reproduction resulting from the elimination of the
smaller but nevertheless all-important overtone
frequencies. The increased amplification necessary
to bring out these minute vibrations is shown by
the curve of the R.I. Transformer.

The immediate increase above the
frequency of 1,000 is the reason why

e |

the R.1. curve is right. Write for R.l. Catalogue, free

The problem of the overtones has on application.

called for extensive and thorough .

research and the solution that main~ Visit e S'"fd No. 36 o _““

tains life-like character in repro- All-British  Wireless Exhibition,

duction is the World's Transformer. Albert Hall, September 12th—

THE R.. TRANSFORMER T et

Adut. R.I. Ltd., 12, Hyde Street, New Oxford Street, London, W.C.1. PC.

ted for the Ba Lrp., of Bush H , Strand, W.C.8, by Tus Avaxus Priss (L. U t Gil & b :
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- The Right Road to
Better Radio

An interesting feature
of the Burndept Range

BURNDEPT Short Wave
Receiver illustrated above dcpicls
a new departure in the reception ol
short wave signals, This instrument
has a wavelength range of 30100
metres, It is fitted with Super-
Vernier Dials, which operate on a
friction-driven epicyclic gear of 7:1,
thus enabling the great selectivity of
the instrument to be controlled with
minute exactness.

See the Burndept Catalogue for full
particulars and prices,

s e s CUT HERE - — — — == ==
To Messrs. Burndept Wireless Ltd.,

Aldine House, Bedford Street,
Strand, London, W.C.2

Please send me a copy of your lustrated

Catalogue.

|
|
|
|
|
|
|
|
|
|
|
|

ROAD lined with one success after another ;
Amilestones marked by the tiumphs of the

expert ; the results of prolonged experiment
and scrupulous care. The Burndept Catalogue tells
the story of the wonderful Burndept Range, which
includes components and complets receivers, One
reads the Catalogue, partly for the pleasure it
affords, partly for its instructive powers.

One hundred pages of concentrated interest are
devoted to our apparatus. From page to page,
instrument to instrument, the Catalogue describes
in words and pictures, the finest apparatus in the
world.

The latest achievement of qur experts is the seven-
valve Ethodyne, a wonderfully powerful and
selective  Super-heterodyne Receiver, which s
practically as simple to operate as a two-valve
receiver, Space here does not permit us to illustrate
this set, but the Catalogue has seven whole pages
devoted to the instrument, its technical and artistic
perfection and its ease of operation.

Cut out the coupon below, and post it to us at
once. In return we will send you a copy of our
Catalogue. The Cover is printed in four colours,
and every page will interest you from end to end.

Visit our Stands 11 and 12 at the NA.R.M.A.T.
Wireless Exhibition, at the Royal Albert Hall,
September 12th to 23rd.

BURNDEPT

HEAD OFFICE : Aldine House, Bedford St.,
Strand, London, W.C.2.

Branches and Agents everywhere,




AST Saturday there were
I revealed to the public
eye new sets, com-
ponents, and accessories of
which many have been for
months past jealously guarded
secrets, and which are now re-
lcased by their designers and
producers as the result of a
year’s development. In this
fact we see exemplified both
the strength and the weakness
of the exhibition system. The
majority of progressive indus-
tries which cater directly for
any considerable section of the
public employ the system, and
there can be no question that
the annual event provides a
most . powerful stimulant to
progress.
A Salutary Effect
Every year the firms join in
exhibiting their latest develop-
ments, and the enforced com-
parisons between the achieve-
ments of one and another
intensify the nat@ally keen
competition existing, and this
is naturally a most wholesome
tendency. In considering the
virtues of the exhibition
system, mention must be made
of a very great one from the

[ Wireless |}

Weekly

Prowe City, 9911

The Exhibition

point of view of the general
public, namely, the oppor-
tunity which is given of making
a rapid survey of all the latest
developments of the manufac-
turers.
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The weakness of the exhibi-
tion system, which must be
regarded as an inherent one, is
that it tends to promote
development in a series of steps
every twelve months, with

something which may appear

to the general public to be

Prof. C. L.. Forescue, MLA..
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stagnation taking place in part
of the intervening intervals.

A Dangerous Tendency

Such stagnation, of course,
is more apparent than real,
since the period preceding the
exhibition is always one of in-
tense activity for the designers
and manufacturers. The fact
remains, however, that there is
meVItably a considerable ten-
dency upon the part of all those
who are developing new things
for some considerable period
preceding an exhibition to
hold up their new ideas and to
disclose them all for the first
time at the exhibition itself.
For some indeterminate period
following the exhibition, too,
most manufacturers feel that
they may justifiably rest con-
tent with their achievements -
for a while.

This tendency to advance in
a series of steps is least felt in
the case of components, where
progress is usually more or
less continuous, but”is most
dangerous in the case of com-
plete receivers. In this in-
stance there is undoubtedly a
genuine danger that a given
model may become seriously
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out of date as a result of
< changes in conditions, or in -the
light-of further technical develop-
ments. In this connection an
article by Mr. Percy W. Harris
in the first issue of Wireless (pub-
lished on the 15th), well repays
consideration.

Need for Continuous Advance

Critics have suggested that
there is a considerable disparity
between the current British
designs and the latest American
ones upon such scores as selec-
tivity, but it is hoped that the
advent of the latest models at the
exhibition will bring the British
products fully into line once more.
It will thus be seen that the
danger of falling behind current
practice inherent in a system of

from our description. The pro-
minence of ‘‘ Low-Loss '’ com-
ponents is of particular interest,
the majority of these it will be
observed being variable con-
densers. In connection with the
development of low-loss com-
ponents and circuits, it is satis-
factory to note that manufac-
turers are realising that further
refinements of control are called
for in such arrangements, and are
devoting the necessary attention
to effective slow motion or slow
adjustment devices.

New Loud-speakers

Many set designers have felt
for some time that one of the main
difficulties in the production of an
instrument giving really true and
faithful loud-speaker reproduction

September 16, 1925

probable extensive adoption of the
super-heterodyne circuit in the
more elaborate receivers have
been proved to be justified, and a
number of interesting instruments
are to be seen at the Albert Hall.
It is significant that several of
these instruments use only quite a
limited number of valves, an in-

“teresting indication of the views

of the manufacturers ag to the
selling chances of a really large
instrument,

A Regrettable Feature .

We feel that it would be im-
possible to conclude our considera-
tion of some of the salient points
of the exhibition without again
pointing out that as was the case
last year, only exhibitors who are
members of the N.A.R.M.A.T.

A map of the *bus routes and the nearest tube stations serving the
Exhibition area.

progression mainly in twelve
months’ advances, is a very real
one.

It would therefore seem per-
tinent to urge upon all British
manufacturers the advisability of
making definite endeavours to
improve upon the present exhibi-
tion models before the end of the
year, for it cannot be expected
that in so young and growing a
science as wireless any one model
can remain up-to-date for so long
a period.

This Year’s Tendency

A large section of this issue of
Wireless Weekly is devoted to a
review of some of the most inter-
esting exhibits at the Albert Hall,
and even those who are not in a
position to visit the exhibition
itself will be ablé to draw a
number of interesting inferences

lies in the fact that so many of the

Joud-speakers available fall con-

siderably below the standard of
equal reproduction of all fre-
quencies which is obtainable in
the receiving circuit itself. This
is particularly so at the base end
of the register, and another satis-
factory feature of the exhibition is
to be found in the fact that there
are quite a number of entirely new
loud-speakers, of which many
embody notable departures from
common practice. It is perhaps
in this connection that the British
manufacturer has the greatest
cause for satisfaction, when com-
paring his products with those of
the foreign firms as a whole.
There can be liftle doubt that the
average British loud-speaker is
definitely superior to the equiva-
lent instrument in America.

The forecasts made. as to the

»60 :

(National Association of Radio
Manufacturers and Traders) are
admitted. The exhibition, there-
fore, cannot claim to be a really
representative display of the pro-
ducts of British wireless firms,
and it seems to us that it is indeed
a grea%pity that such a really
nationaPexhibition is rendered im-
possible by the dissensions among
the trade themselves.

Our readers should bear in mind
that for very good reasons some
manufacturers prefer to keep out
of a combine, and there are many
firms outside the exhibition whose
apparatus is up to the highest
standard of any company showing
at the Albert Hall,

The best exhibition in the world
is the advertisement section of the
wireless papers, where all reput-
able firms can show their pro-
ducts.
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Tendencies in Wireless Developments
[}
By MAJOR JAMES ROBINSON,
D.Sc., Ph.D., F.Inst. P., o,
Director of Research to Radio Press, Ltd. -
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A typical long-wave aerial system is that in use at
the Marconi ““ B*’ station at Ongar.

years ago, when the chief experi-
menters were Marconi, Sir Oliver
Lodge and Sir Henry Jackson,
attention was concentrated on short
waves and the use of aerial systems
to Hertzian oscillators. Hopes were

similar
chiefly centred on comparatively short-distance
communications, for theiwaves were known to be
of the same type as light, i.e., of electro-magnetic
nature, and it was considered that they would

obey the same laws, particularly as regards
straight line propagation.  The complexion of
the whole subject was changed by the discovery
of Marconi that earthing one of the halves of the
Hertzian oscillator, or, in fact, using the earth
as one-half of the oscillator, increased the range
of communication enormously.

It was not long before the distance used was
so great as to make it essential to give up the
idea that wireless waves were propagated in
straight lines, and all doubts on this matter were
finally dispelled when Marconi succeeded in trans-
mitting messages across the Atlantic.

Early Aerial Systems

The position at this stage of the development
was that the aerial consisted of a vertical wire,
which was one-half of the Hertzian oscillator,
and thus the length of the aerial was equal to
one-quarter of the wavelength, At the open end
“of the aerial the oscillating current is zero, and
at the earth end it is a maximum, the current
varying along the aerial AB, as shown by the
dotted curve BC (Fig. 1).

Increase in Height and Capacity

N the ecarly days of wireless, thirty -

It 'was soon appreciated that better results ‘

could be obtained, first, by raising the height of
the aerlal, and, secondly, by using more power,
which resulted in increasing the aerial current.

761

.power as possible into as

There was obviously a limit to the increase in
height of the aerial from mechanical reasons, and
thus, to obtain still further radiation, another
expedient had to be employed, that of increasing
the capacity of the aerial. This was done by
having a horizontal top to the aerial, which
enabled more aerial current to be obtained, and
thus greater radiation.

The effect of raising the height of the aerial
was to increase the wavelength, as the natural
wavelength was four times the length of the
vertical aerial. (This is only approximately cor-
rect, the actual figures being 4.2 to 4.3.) Again,
adding capacity at the top of the aerial led to
the same result, and thus we see how develop-
ment of wireless was led into longer and longer
wavelengths.

The technique of wireless transmission for
long-distance communication, until the last two
or three years, consisted in getting as much
large an aerial as
possible,  This involved minimising losses to
the utmost by keeping all forms of resist-
ance, apart from actual radiation resistance, as
low as possible, but this aspect, which involves
the type of ecarth or balancing capacity employed,
will not be discussed in this article.

Radiation of Energy

The radiation of energy from an aerial causes
an additional loss of energy, which may con-
veniently be expressed in terms of fictitious
*“ radiation ‘resistance.”” The meaning of this
can be made clear by considering a simple cir-
cuit consisting of a battery E and a resistance

R (Fig. 2). The current produced is I = X
B
A
/
/
/
/
/
[}
[}
/
’I .
o]
|
| Ts
|
1
c A

Fig. 1 {left).—The dotted line shows how the aerial
current in a vertical aerial varies from zero at the
top to a maximum at the earth end.

Fig. 2 (right).—The simple circuit discussed in the

o text. ‘
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This article is the first of a
special series in which Dr.
Robinson will review the de-
velopment and present state of
our knowledge of some of the
most important fundamental
principles. Particular interest
attaches to the discussion of
the functioning of aertals and
its influence upon the wave-
lengths employed in general
practice.

E OIS COOOOSS L]

As long as the current flows the bat-
tery loses energy, which is con-
sumed in ‘the resistance R, and
shows itself in the form of heat.
The energy W is equal to I*R, being
proportional to the resistance and to
the square of the current. This
simple and fundamental law applies
also to oscillating currents, and thus
wherever we have a loss of energy
where current is flowing, it is pro-
portional to the square of the cur-
rent and to another factor which we
can call the resistance.

Radiation Resistance

In the case of a transmitting
aerial energy is supplied to it, and
some portion of this energy is
radiated into space and thus is lost

as far as the aerial is concerned.
Using the formula W I'R, we
can introduce the constant ‘R,
which gives a measure of the radiating ability
of the aerial. ~We call this the Radiation Re-
sistance.

It is not proposed to discuss here how the
actual Radiation Resistance is calculated.  This
involves a considerable amount of mathematics,
which is outside the scope of this article. The
calculation is also complicated by the fact that
the aerial current is not constant along the length
of the aerial. There are means, as shown below,
by which it is possible to have the aerial current
very nearly constant throughout the vertical
height of the aerial, and in these circumstances
we get a formula for the Radiation Resistance
as follows :—

R,=(39.74)%0hms
A

Z

0 A

Fig. 3.—Illustrating the amount of radiation in any
direction from two types of aerials.

76

A typical high-power long-wave station is that at Carnarvon, the long
aerial system necessitating the use of many lofty masts.

where 4 is the height of the aerial in metres,
and A the wavelength in metres.

Direction of Radiation

The total energy radiated from an aerial is
then given by I°R, where I is the aerial current
in amperes. The radiation from an aerial
spreads out all round, and also upwards at
various inclinations to the ground, to different
amounts in each direction, depending on the
shape of the aerial. Usually there is no radia-
tion absolutely vertically, and this is particularly
the case with a simple vertical aerial.

In Fig. 3 some idea is given of the amount of
radiation in various directions. This diagram
is a polar diagram. The actual amount of
radiation in any direction upwards from the
horizon is given by curves O C A for the case
of a vertical aerial. In the case of a flat-topped
aerial the curve is shown as O D A. For pur-
poses of reference a semi-circle O B A is shown.
Consider one of the curves, say that for the
vertical aerial, for which the curve is O D A,
The distance from point O to any point on this
curve O C A, say the point E, gives a measure
of the amount of radiation at the angle given by
E O A, .

It is thus seen that the amount of radiation
from both types of aerlal is a maximum
along the horizontal direction O A. The greater
the angle of inclination to the horizon, the less is
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the amount of radiation. Vertically upwards it
is seen that there is no radiation at all for either
of these aerials.

Vertical and Flat-topped Aerials

Another point in connection with these two
curves is that in the case of the vertical aerial
there is relatively better radiation in an upward

A view of the complete aerial system at the B.B.C’s

receiving station at Hayes. It was here that Mr.

.Austen Chamberlain’s speech was picked up from

the continent for re-broadcasting from the British
stations on September 10,

direction than in the case of the flat-topped
aerial,

1t can be seen from these curves that for
aerials of ordinary types quite an appreciable
" percentage of the total radiation is transmitted
in an upward direction. This fact will be made
use of later in this article. :

Strength of Received Signals

Regarding the strength of received signals at
a distance from the aerial, this is also somewhat
difficult to calculate, again involving a consider-
able amount of mathematics. There are two
chief methods of measuring the radiation at a
distance, one in terms of the electric field
strength itself, which is usually expressed in
microvolts per metre, and the other by specify-
ing some of the constants of the receiving aerial,

In this article it will be better to con-
sider the actual aerial current received in a
simple receiving aerial. This current will be
designated by I.. Various other factors must
be considered, such as the wavelength A and the
resistance of the receiving equipment; which we
shall call R. The distance ‘“ d *’ from the trans-
mitting aerial to the receiving aerial is-assumed
to be comparatively small, so that the effect of
the curvature of the earth is not appreciable.
The modifications required when this is not the
case will be considered later. For this simple
case the current in a tuned receiving aerial is
given by the expression :

|
I, _377n ¢
“Road - amperes.
where -
I, = Current in transmitting aerial (amperes).

= Height of transmitting aerial (metres).

Wireless ,Wéé:f!ly

= Height of receiving aerial (metres).

R= Resistance of receiving aerial (ohms).

A= Wavelength employed (metres).

d= Distance between the two
-(metres).

stations

Effectiveness of Transmitting Aerial

In this formula the aerial current is assumed
to be constant throughout the length of the
aerial, which, we know, is not actually the
case, but which can be made very approximately
true. It will be noticed that the received current
I, is proportional to the aerial current of the
transmitter, and to the height 'of the transmitting
aerial, and thus we can make use of these two
factors, the height of the transmitting aerial and
the aerial current, to define the effectiveness of
the transmitting aerial.

In evaluating this product, the height is
usually expressed in metres and the current in
amperes, so that it has become customary to
refer to the ¢‘ Metre-amperes *’ of a transmitting
station. Various transmitting stations can thus
be classified according to their ‘* Metre-amperes,’’
and figures for a number of high-power stations
are given in the following table :—

Transmitting Station. Metre-amperes.

Saint Assise 240,000
Saigon 120,000
Bordeaux 80,000
Carnarvon 30,000
Nauen 120,000
Buenos Aires 115,000
Long Island 100,000
Malabar 200,000

A simple calculatlon Cwill show how these
figures are obtained. For an aerial height of 250
metres (approximately 8zo ft.) and an aerial
current of goo amperes the Metre-amperes are
equal to 100,000.

It will be noticed that only the vertical height
of the aerial is considered. This means that the
horizontal portion of large transmitting aerials
has no influence on the useful radiation. This
can quite readily be understood, as the horizontal
portion of the aerial would tend to transmit

-
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0
(b)

Fig. 4 (a).—Shows the curren! distribution in a simple
aerial, and Fig. 4 (b) dlustrates the method for
. obtammg the *“ effective”’ height of an aerial.

waves with the electric field horizontal, and as
these are transmitted horizontally along the sur-
face of a good conductor, i.e., the earth, they
are rapidly absorbed. We can thus afford to
ignore the horizontal portion of the aerial.

(@)
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Considerations of Height

With regard to the assumption that the aerial
current is constant throughout the height of an
aerial, it must be pointed out that it is impossible
to have this absolutely true, although it is pos-
sible to approach very nearly to this condition.
Consider an aerial, as shown in Fig. 4 (a), of
height OB.  The usual distribution of current
is shown by the line BD, which shows that the
maximum current is obtained at the base of the
aerial, and no current at all at the top of the
aerial, the actual current varying along the
height of the aerial as shown by this curve.

Near the base of the aerial, however,
the actual current is very nearly constant,
as shown by the portion of the curve DF.
If we can restrict ourselves to an aerial which
only occupies this small portion of the curve
DB as regards the vertical height of the aerial
we can be reasonably sure that the aerial current
is fairly constant throughout the height of the
aerial. This, however, means that the vertical
portion of the aerial is only a small fraction of
the total length. Supposing that we make the
aerial as high as it is mechanically possible, we
can obtain this effect by putting a large capacity
at the top of the aerial, and then this is equiva-
lent to bending the line DB into the portion
DF and FE, the latter portion being approxi-
‘mately horizontal. )

Use of Long Waves ‘

This, of course, throws us into the ¥
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done by having a number of parallel wires which
are stretched for a very considerable distance,
also at the same height as the vertical portion of
the aerial. In the case of Nauen, this length is
three-quarters of a mile.

Effective Height

Even under these circumstances the aerial
current throughout the height of the aerial is not
the same as that at the base of the aerial, and,
of course, it is the current at the base of the.
aerial which is always measured, for obvious
reasons. In the formula given above it was
assumed that the current throughout the height
was the same as that at the base, and thus a
certain correction must be introduced. This correc-
tion is usually introduced by the use, in the
foregoing formule, of an ‘‘ effective ’’ height,
which is the height the aerial would have if
the aerial current were constant throughout the
whole height of the aerial.  Obviously, it is
obtained by taking a mean value, and in the
cases of very high power stations it results in
giving an effective height, which is approximately
.9 to .95 of the actual height of the aerial.

This will be made clearer by considering the
case of a simple plain vertical aerial. In this
case, without any capacity at the top, the distri-

bution of current is shown as DB in
Fig. 4 (b), this curve being of trigono-
metrical form. The effective height can be
obtained by simple mathematics, but it can

position of having to use very long waves.
In such a case where we have a large capacity
at the top of the aerial we thus get the con-
dition that the aerial current is very nearly
constant throughout the height of the aerial
In actual practice the aerial is made as high
as_is mechanically possible, the maximum
height so far used being abeut 850 ft. In
such a case, in order to obtain the conditions
thus specified, it is essential that the capacity
shall be exceptionally large. This is often

=~

B,

The giant towers which carry the aerial system at the St. Assise station form a landmark for many
: miles round. i :

re4
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be also obtained graphically, as shown in
Fig. 4 (b). What is required is to construct a
rectangle DEFO which shall have the same
area as that enclosed between the curve DE
and the aerial BO and the base DO. In this

case the effective height is .636 of the real height.

Long Distance Communication

The era of high-power transmitting stations
has been full of success for wireless communica-
tion,” and we have still to consider the effects
cbtained at long distances. There are also
certain features which have induced wireless en- &
gineers to search for improvements along different
paths, such as the speed of signalling. “How this
and other features have led to the development
of short-wave communication will be discussed
in succeeding articles.
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For the Short-Wave
Experimenter
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™ OR: the benefit of the ever-increasing number

F of readers who are working on short wave-

lengths and desire to calibrate their
receivers, we publish below a list of ‘* Official
Wavelength Stations ”’ of the American Radio
Relay League, as given in the League Journal,
QST. These stations have no fixed schedule to
which they work, and their transmissions are not
the same as those of NKF or WWYV, und no
attempt is made to secure the extreme accuracy
that is provided by the two stations mentioned
in addition to gXI and 6XBM. Their wave-
lengths may, however, be depended upon to one
per cent. accuracy, and in any case their trans-
missions are checked up periodically by 9ZT—
9XAX to ensure correctness.

The number of Ofhcial Wavelength Stations
is now so large that evervone can use these
stations to spot calibration points on wavemeters
and receivers.

The stations are as follows. Unless otherwise
specified they are located in the United States:—

NKF GzNM (England)
1XAM 6TI

6BOB 1CK

vBK IAWW

sMN 3BE—3ZW
9AAL 8AA

Z2AC 8EQ

(New Zealand) 3APV

2WE 4XE
9ZT—gXAX 5ZAV

MK 9gDXN
8GU—8XC 9EGU

9XI 6ZH

9ZA sAKN—sXHB
¢GE—7ZX . 2MU

11V 4BY

oEIB C3NI (Canada)
7GQ CoAL (Canada)

Wireless Weekly

2DS 6CDN

1BZQ WNP (Macmillan
6BGM—6CUO Expedition)
2X1 6CGW

9lG NRRL (U.S.S.
vACI Seattle)
1ZL—1AVW 6L]J

2CLA 50X

6ZE 9BMR
6TS—6XAG 6BCP
8GZ-8ZG 1AAC—1ZO
9BKG 8BZT
6XAD—6ZW

These stations will indicate, at the end of each
transmission, the wave they are using—ifor
example, gZT will send “* U 9ZT 76,” indicating
that it is the United States station gZT sending
on a wavelength of 76 metres.

British amateurs should listen for these stations
when desiring to calibrate their sets, as many of
them are regularly received in this country.

]J. W. B.

Mr.G. 8. Kemp, Senator Marconi’s first wireless

assistant, photographed with the first transmitting

apparatus used by Marconi at Balonga in 1895.

This apparatus is on view in the historical exhibit
of the Marconi Co.
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nventions and Developments

" Provision of L.T. and
H: T Voltages from A.C. Mains
N interesting Patent
has been taken out
by the Société Fran-
caise Radio-Electri-
il que for the use of
— a special balancing
in utilising alter-

arrangement

nating current for the low-tension
supply to

ourmvr
4

and  high-tension

=g
|

Fig. 1,—The valve B acts as a

‘ balancing valve and eliminates
A.C. hum.

valves. = The essence of the
arrangement is shown in Fig. 1.
The valve A is the active valve,
which is receiving signals in the
usual manner, and the valve B
is a balancing valve. The high
tension is supplied to both these
valves at a tapping point at
the centre of the primary wind-
ing of the output transformer C.

It will be observed that from
the symmetry of the arrange-
ment ‘any variation in filament
brilliancy or anode voltage due
to the fact that the supply is
alternating, will cause current to
flow through the two halves of
the primary of the output trans-
former ‘in opposite directions,
and thus, by a suitable adjust-
ment, which can be made once
for all, these variations of current

A C Summy

UNDER THIS HEADING ~
MRJHREYNERBSC [Honsl.A.C.GI, D.I.C, OF THE

' RADIO PRESS LABORATORIES, WILL REVIEW
: FROM TIME TO TIME THE LATEST '

DEVELOPMENTS IN THE RADIO WORLD.

can be balanced up, so that no
effect is produced in the output
circuit.

Any signals, however, which
are received on the aerial, will
affect the valve A, and this will
cause variations of current in the
left-hand half of the transformer
primary only, so that these varia-
tions will be communicated to
the output circuit. The valve B
may be a simple two-electrode
valve, or if exact symmetry is
desired, it may be a similar valve
to the active valve A. (Patent
No. 228,178.)

Improvement in Basket Coils

The ordinary basket-coil wind-
ing, though admirably suited for
the lower wavelengths, is not
satisfactory for coils having -a
large inductance.
been taken out by O’Keeffe and
the Dickinson Electrical Manu-

C.

1

.
Fig. 2.—A type of combined lat-
tice and cylindrical winding suit-
able for fairly large inductances.

facturing Co. for a coil which is
a compromise between the basket
type and the cylindrical type.
The first layer is wound on a
former in a lattice or Dbasket
formation, the second layer being
a simple cylindrical layer over the
first layer. Successive layers are
then alternately lattice and cylin-
drical, the resultant coil having
a comparatively low distributed
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A patent has

capacity and yet, if desired, a
reasonably high inductance. A
view of the completed coil is

given in Fig. 2. (Patent No.
238,081.)
Somewhat similar coils, of

course, have been described pre-
viously, a particular example

Fig. 3.—A new circuit, which is
claimed to be both sensitive and

selective.
being that mentioned by Mr.
G. P. Kendall, on p. 51 of

*“ Tuning Coils and How to Wind
Them.”

A New Form of Selective Circuit

Improved signal strength and
particular selectivity are claimed
for a circuit which has been
patented by Melinsky in Patent
No. 238,003. This circuit is illus-
trated in Fig. 3, and will be seen
to consist of a tuned aerial cir-
cuit which is coupled to .the grid
circuit of a valve through a vari-
able condenser in series with a
tuned oscillatory circuit. The
anode of the valve which is con-
nected through the telephone to
the high-tension battery in the

normal manner is also con-
nected directly to earth. In
operation, both the aerial

circuit and the oscillatory circuit
in the grid lead are tuned to the
incoming signal, and it is claimed
that by this means very great
selectivity is obtained.



September 16, 1925

ottt tt 0000400040000 00040 00404400400 00004 jm}

0 A =
A double filament jack.
Y
4
b
! {
¢ 3
¢
e 3
4
9
e }
A double closed circuit jack. ’
b
}
L4+t ttt bttt bttt bbbttt bbbttt O

LUGS and jacks are extensively used by
constructors nowadays either for wiring

a series of rooms so that the loud--

speaker may be used in any one at will or for
enabling stages of low-frequency amplification to
be thrown into or out of use in the easiest pos-
sible way. If they are properly used plugs and
jacks, besides being more convenient than
switches, afford a handy and efficient means of
cutting out circuits or portions of circuits at will,

Construction of Plugs

Fig. 1 shows diagrammatically a section of a
common type of plug. It consists, as will be
seen, of three main parts. There is first the body
or sleeve, which forms one of the contacts. Next
there is the stem, which forms the second con-
tact, and lastly there is the insulating ring which
separates the one from the other. Now if we
examine the first jack J, in Fig. 2, we see that
when the plug is not inserted the low-frequency
intervalve transformier is in circuit. The plate of
V, is connected to the lower spring contact q of
the jack. This springs naturally upward and
makes connection with the leaf ¢, which is con-
nected to IP of the transformer T, T2. OP of
the transformer is connected to the leaf d, against
which the upper spring contact b presses. If

__——.————1_
Sy
-' // <
INSURATIVG RING

Fig. 1.—A sectional drawing of a plug, the fine
lines on the left representing the connecting wires
to the telephones or loud-speaker.

now we insert a plug such as is shown in Fig. 1,
the spring contacts a and b will be thrust apart
and the transformer will be cut out altogether.
The sleeve of the plug will bear against the upper

Wireless WeeKly

PITFALLS WITH JACKS

By R. W. HALLOWS, M.A., Staff Editor.

— e - Probably few home constructors realise that in wiring jacks for

] switching L.F. stages in or out of operation, the leads must be
connected in a certain way so that the current shall Aow in the
correct direction through the telephones or loud-speaker. This
short article shows how mistakes in wiring jacks may be avoided.

[ 2

spring leaf b which is comnected to high-tension
positive, and the point of the stem against the
lower contact a connected to the plate of the
valve. So far so good.

Different Types of Jacks
The first jack [, is called a double closed cir-

*
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Fig. 2.—When jacks are wired in this way current
from VI and V2 flows in opposite directions through
the telephones or loud-speaker.

cuit jack; the second, J., is a single open circuit
jack. There is no need to use a closed circuit
jack here since we do not wish plate current to
fiow from V2 unless the telephones or loud-

- speaker are connected up. Now suppose that we

wire J. with connections made in the same order

i
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2000090,
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Fig. 3.—Showing the correct method of wiring up
) the jacks.

as those to J,, what will happen when we plug
in? In this case there is no lower spring con-
tact, connection with the tag Y being made
through the sleeve of the plug when it is pushed
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home into the socket of the jack.  The spring
contact X, when the plug is pushed home, bears
against the point of the stem. Thus, though
when the plug is inserted into the first jack the
lead connected to its sleeve is the positive one,
we find that when the plug is thrust into J, the
lead connected to the stem becomes positive.

Wrong Method of Connection

If we wired up the jacks in this way,

A single closed-circuit jack.

current from V, and V, would flow in opposite
directions through the telephones when plugged
into one or the other. As it is of the utmost
importance that current should always flow in the
proper direction through the telephone receivers
or loud-speaker, we must alter the wiring of the
second jack so that it does so when either valve
is in use,

A Simple Alteration

This is very easily done in the way seen in
Fig. 3. We simply connect the plate of V. to
X and the high-tension positive busbar to Y of
J.. The lead connected to the sleeve of a plug
will then be the positive one in either case.

Wiring-Up Several Rooms

When wiring a house so that the loud-speaker
can be used in any one of several rooms, a good
jack to make use of is the single closed circuit

1-——-———

Fig. 4.—This method of wiring up the various
rooms in a house possesses the advantage that the
length of wire in circuit always remains constant.

seen in Fig. 4, J, and J.. This type of jack has
a single spring contact (7, v) and one leaf (g, 1)..
As in the case of the single open jack, connection
with the third tag (p, s) is made with the sleeve
of the plug when the latter is pushed home into
its socket. If the positive tag of the loud-speaker
is connected to the sleeve of the plug, we
can make sure that current through the loud-
speaker flows always in the right direction,
whether contact is made with the set direct or
with a jack in another room. In the case of Js

A single circuit Rlament jack.
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we connect together the two lower tags p and q.
These we connect to the positive lead. From 7,
the spring contact, a lead is taken to the lower
tags, t and s, of the next jack. The spring con-
tact, v, of J. is taken either to the two lower
tags of the following jack or direct to the nega-
tive lead if it is the last of the series.

Advantages Secured

One advantage of wiring a house in this way

A single open-circuit jack.

for the loud-speaker is that at no matter where it
is plugged in there is always the same amount
of wire in the circuit. Hence the tone of the
loud-speaker does not vary from room to room
as might be the case if the wiring were done in
other ways owing to the greater or smaller
capacity existing between its leads.

One of the aerial masts at the B.B.C. receiving

station at Hayes. A smaller mast for a lower
aerial is seen on the right.
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‘IS THERE A HEAVISIDE LAYER? |

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

So much interesting progress is
being made in the investigation of
the problems of wave transmission
that this special series of articles on
the subject has been prepared. The
author reviews the several conflicting
theories now in existence and later
on shows how these theories may be
applied to explain absorption, fading,
blind spots and such like peculiarities
which are observed in practice.

NHE problem of the
transmission of
wireless waves
round the surface of
the earth is one
which has exercised
the minds of investigiators for a
considerable period. The ordinary
wireless wave travelling free and
unhindered by any external
influence is propagated in a
straight line. Now, it is ob-
vious that such a wave gene-
rated at a point such as A in
Fig. 1 could never reach the
pouit B, but would continue to
travel outwards into space, ‘unless
it was deflected from its course
by some other agency, which
caused it to curve round the sur-
face of the earth. Transmission

Fig. 1.—A wave transmitted from A
would never reach B unless deflected
by some external agency.

through the earth itself can be
shown to be an inadequate
explanation.

Since, however, wireless waves

do travel round the earth, there
must be some external deflecting
influence, and the nature of this
influence is the problem which has
been troubling the most eminent
scientists of the day, ever since
the phenomenon of long-distance
transmission by wireless was
first experimentally observed.

Short Waves

Based on the ocomparatively
long waves which, for reasons

A view of the well-known short-wave station KDKA. Readers who
have heard KDKA’s transmissions will know of the peculiarities of
short-wave transmission which are discussed by Mr. Reyner.

ottlined in Dr. Robinson’s article
elsewhere In this issue, are almost
exclusively used in long-distance
commercial  services, several
theories were advanced which
certainly gave a reasonable
explanation of the observed facts,
although in some particulars the
theories failed lamentably. The
theories, however, have had to
undergo considerable revision in
order to explain the very peculiar
behaviour of ultra-short wave-
lengths which have come into
prominence of recent years.
These waves appear to defy all
the existing conceptions of long-
distance transmission, with the
result that the existing theories
have required to be investigated
in very much greater detail.

Several Theories in Existence

Qne result of this upsetting of
all preconceived ideas has been
that theories which appeared
under the old regime to be more
or less ruled out of court, have
been brought to life once again,
so that there are now several
theories which are all being
actively discussed. It is pro-
posed in these articles to review
somewhat briefly the various
theories which have been put for-
ward, and to indicate wherein
they achieve the same final result,
and in what particulars they

769

differ. It is then proposed to
discuss in further articles the
question of absorption, fading,
and blind spots, and to show
from the previous considerations
how these defects may be
reduced or eliminated. Thirdly,
the problem of short-wave trans-
mission will be considered, and
reasons will be brought forward
for some of the peculiar effects
which are noted.

~
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is often supposed to explain wave
motion,

Hitherto the question of wave
propagation has been one which
has been of interest principally
to the scientist and the mathe-
matician. With the increasing
development of short-wave trans-
mission and reception, however,
the phenomena  Which are
obtained depend to such a large
extent upon the factors of absorp-
tion, reflection, refraction, etc.,
that these terms are becoming
household words.  The time is
ripe, therefore, for a concise
description  of the  whole
mechanism of wave propagation
in order that our readers may be
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fully conversant with the latest
developments.

What is Wave Motlon?

It will be advantageous at this
stage of the proceedings to obtain
a clear idea of what a wireless
wave really is. A wireless wave
is very often represented by a
wavy’ line somewhat as indicated
in' Fig. 2, which has a perfectly

irection of
ropagation

PR e ‘\
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Fig. 3.—A wireless wave consists

of a series of electric fields, first