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Experiments with an Oscillating Crystal Set
By JOHN SCOTT-TAGGART, F.Inst.P., A.M.I.E.E.
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Yes ! you, too, need
this fascinating Book

of Circuits.
ALL the difference between success

and failure in building a home,
made Set lies in the correct values

of the components and their arrangement.
Anyone who possesses a little wireless
knowledge and who has built up a Set
before will be able to pick up a copy of
MORE PRACTICAL VALVE

CIRCUITS,
By John Scott -Taggart, F.Inst.P.
and build any type of Set according to his
own ideas and incorporating any of the
scores of circuits described in it without
further assistance.
These clear diagrams are so accurate and
the descriptions given are so complete,
that to a man who already knows something
about Wireless, the Book is almost as good
as a huge constructional Book showing how

to build dozens of different types of Instru-
ments.
For instance, opposite every Circuit is a
full description of it-its advantages and
disadvantages, how it should be used,
the values of the fixed condensers and
resistances, and so on. All this in-
formation is given because every Circuit
is a practical one, and not a paper one.
You can be confident that it will do all
that is claimed for it.
This Book contains a very large number
of circuits, including all the recent reflex
circuits, together with such " super
Circuits as the Armstrong and the Flewel-
ling. It is beautifully printed on good
quality paper and bound in full cloth-
a real reference Book, in fact. Get a
copy from your Bookseller to -day, or
direct for 3/8 post free.

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

More Practical Valve Circui
By John Scott -Taggart, F.Inst.P., A.M.I.E.E.

',Noel, el -S. 1u25

in
full cloth
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The British Broadcasting Company's Success.
THE British Broadcasting Company,

Limited, which has just held its first
Ordinary General Meeting, is to be con-

gratulated upon the position in which it now
finds itself. The Chairman's Report makes
excellent reading, both for the broadcast lis-
tener and the trade, while those people who
held gloomy views on what would happen if
one company alone were entrusted with broad-
casting, will find cold comfort in its plain
statement of facts.

On a number of occasions in the past we
have felt it our duty to criticise the policy and
programmes of the Broadcasting Company,
and on future occasions will continue to do so
where necessary. Taking everything into con-
sideration, however, the most captious critic
will admit that the results of the year's work-
ing have been admirable, while the pro-
grammes have been carefully balanced be -k
tween vulgarity on the one hand and austerity
on the other. Them are, of course, always
some people who will grumble 'at any pro-
gramme, however presented, as it is an impos-
sible task to appeal equally to, all listeners
on any one evening.

Considerable sections of the report are
taken up by matters which we have already
discussed editorially, such as the advisability
of building more relay stations, the proposed
experiments with the high -power station, and
the relations between the' Post Office and the
Broadcasting Company.

On the financial side of the statement there
is much of interest.. Very large sums have
been received from the Post Office on account
of licence fees. The financial position of the

July 2, 1924

Company is even stronger than would appear
from a first glance at the figures. We are told
that up to the 31st March there is an excess of
revenue over expenditure of £3,811 19s. iod.,
after setting aside a reserve to cover obsoles-
cence of plant and depreciation of other fixed
assets. The amount required to pay the divi-
dend of 7 per cent, on the cumulative
ordinary shares absorbs £3,088 9s. 4d., and
the balance of £723 los 6d. is being carried
forward. It should be noted that a substantial
portion of tariffs notified by members of the
Broadcasting Company as having accrued to
the Company has been carried forward to
future periods on the assumption that the
revenue from tariff is not applicable to the
accounting period alone in which they are
received. It is, of course, the policy of the
Company to give the best programmes and
service they can afford, the dividend being
limited by their agreement to 7i per cent.

We hear with considerable satisfaction the
decision to abolish all tariffs from the ist July,
and the agreement between the Broadcasting
Company and the Post Office that there shall
be one uniform licence fee of los. The Broad-
casting Company is, in the words of the
Chairman : " Operating in many respects as
a public utility service," and the strong finan-
cial position in which the Company finds itself
makes it no, longer necessary for them to
attempt to increase their revenue by such expe-
dients as tariffs and competing with other
interests. Certainly the British public have a
right to feel. proud of their broadcasting
service, which is already proving a model to
other countries.

JULY MODERN WIRELESS.
Among the other good things and regular features which appear in " Modern Wireless," the following are

of special interest in the July number: --
THE PURIFLEX RECEIVER. By Percy W. Harris.
THE CRYSTAL MENACE. By John Ecott-Taggart, F.Inst.P., A.M.I.E.E.
A SIMPLE "ALL WAVE" CRYSTAL SET.
A TWO -VALVE AMPLIFIER -DE=LUXE.
A NEW THREE -VALVE PORTABLE SET.
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Tapping Plug=in Coils
By J. G. W. THOMPSON.

An Article describing how the wavelength range of these popular inductances may
0

IT is hoped that the following
ideas regarding the tapping of
plug-in coils, and the uses to

which they may be put, may be
of interest to experimenters.

A point on the side of the coil
is first selected as the desired tap
position, and the wire prised up
slightly with the point of a knife.
The insulation is then carefully
scraped away, and the end of a
short length of wire of the same
gauge as the coil -winding sol-
dered to the bared portion. The
other end of this wire is then
clamped under the head of the
screw which holds the two halves
of the composition plug together,
and the " tapping " part of the

TAPPING
SOLDERED TO

BARED WIRE

11111, 114'11111.0

J

CONTACT SCREW

Fig. 1. --Method of tapping honey-
comb coil.

business is done. This is shown
in Fig. 1.

To make contact with the tap-
ping-via the screw-head-a
short piece of springy brass or
phosphor -bronze strip is screwed
to the " fixed " holder in such
a way that when the coil is in-
serted the strip makes firm con-
tact with the screwhead on the
coil plug. (See Fig. 2.)

In the case of coils such as the
" Burndept " or other makes
having a solid plug, a small
round -headed brass screw can be
inserted in a tapped, "blind "
hole in the face of the plug, care
being taken that this screw does

not make internal contact with
the brass plug and socket em-
bedded in the composition. If
desired, two taps can be taken
off the coil -winding by having a
contact screw each side of the
plug, and a contact strip each
side of the fixed holder. It must
be made sure that these two
screws in coil -plug or fixed holder
do not touch internally.

Such a method of tapping is

BRASS STRIP TO HARE
CONTACT w/rm SCREW

HEAD ON SIDE OF
COIL PLUG.

FIXED COIL HOLDER.

Fig. 2.-Contact strip on fixed holder.

Fig. 3.-Heterodyne wavemeter or
oscillator circuit.

Fig. 4.-Tappings for a wide range
tuner.

be extended

oscillator is given in Fig. 3,
and it will be seen that a wide
wavelength range may be
covered by plugging in various
coils, each of which should have
a tapping approximately at the
centre of the winding.

2. Wide -range Tuner
A few " double -tapped " coils

(if available) will enable a wide
wave -range to be covered if the
two contact strips and one plug
(or socket) of the fixed holder are
connected to a 3 -point switch
mounted on the panel. Three in-
ductance values may thus be
obtained with the one coil, and
with careful choice as to tapping
points and size of coil a very

I I-J
Fig. 5.-Crystal tapping in a reflex

circuit.

very neat, if carefully done, and
has the advantage that the coil
is in no way spoilt for use in a
circuit where the tappings are
not required.

The uses to which these tapped
coils may be put are many and
varied, and three examples are
outlined below.

1. Interchangeable Heterodyne
'avemeter Coils

The circuit of a simple valve
263

wide wavelength range may be
covered with only 3 or 4 coils
and a variable condenser. This
is shown in Fig. 4. Dead-end
losses are possible in this
arrangement, however.

3. Crystal -tapping for Reflex
Circuits

It is sometimes an advantage
in Reflex circuits employing a
crystal to tap -off the crystal cir-
cuit from only a portion of the
main anode inductance, to reduce
the damping of the anode circuit.
This is shown in Fig. 5.

These three examples will no
doubt suffice. In conclusion, a
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word as to the position of tap-
ping points. The electrical
centre of a honeycomb -pattern
coil is not necessarily halfway
between inner and outer faces, as
at A in Fig. 6, but is nearer
the outer face as at B. With
honeycomb coils of few turns, the
position of the exact tapping
point will have to be found by
trial and error, owing to there
being only very few " layers " of
wire to tap at the sides.

DON'T leave high-tension
batteries or cells used for
filament heating purposes

lying for long periods in
places exposed to the full
heat of the sun. The fact
that wax or pitch may run
is a matter of minor importance.
What really matters is that heat
causes the moisture in the cells
to evaporate and therefore very
much shortens their lives.
There is, of course, no such thing
ac a dry cell. Those to which

iop

July 2, 1924

Each side of the coil should
be tried, and also different posi-
tions on the same " layer "
round the circumference of the
coil until the correct point is
found. In the larger sizes
matters are easier, and, of
course, in single -layer solenoids,
such as the " Burndept " short-
wave series, there is no difficulty
whatsoever.

Fig. 6-Position of Tapping for
Electrical Centre of Coil.

Summer Dont's

we give that name have their
electrolytes brought to the con-
sistency of a jelly by the admix-
ture of isinglass or gum arabic.
It the moisture is driven out by
evaporation the cell ceases to
function.

Don't expect that your set will
have the same range in summer
as in winter. Conditions are
vastly different at this time of the

year, for we do the bulk of our
reception in daylight. It must
not be forgotten, too, that trees
which in winter were mere dry
poles devoid of sap are now
thickly covered with juicy foliage
and are exercising a pronounced
blanketing effect. Therefore do
not think if distant signals are
weaker than they used to be that
something is the matter with
your receiver or destroy the peace
of your neighbours by the mis-
use of reaction.

A novelty in field days was held recently in Bucks. by the Western Metropolitan Association of Affiliated
Societies, comprising all the West London Radio Clubs and Societies. Sending and receiving stations
were erected in the open at Gerrard's Cross, Batchworth Heath, and Stanmore. Our photograph shows

the station at Gerrard's Cross.
264
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GOOP-WAYFARER No. 761

Synopsis of Previous Chapters

YOU CAN BEGIN NOW I
PROFESSOR GOOP and

Wayfarer, a combination of
brains such as is rarely seen,

have devised the most wonderful
circuit ever brought out. They
decide to give it to the world,
not all at once, for that might be
too great a shock, but gradually.
They have already described how
the tuning inductance is wound
with genuine s.w.g. wire upon a
former made from a common
drawing -room curtain pole.
Thrilling revelations of undreamt -
of efficiency are about to be
closed.

BEGIN THIS NEW GREAT
SERIAL NOW !
The Next Step

By this time even the least
skilled constructor should have
completed the aerial tuning in-
ductance which was fully de-
scribed in the last instalment.
Before being quite satisfied with
his work he should submit it to
the most rigorous tests, for, as
some sage has aptly remarked,
" the strength of a chain is that
of its weakest link," and the
quality of a wireless set must be
judged, by its worst component.
Never allow any component to be
your worst. Remember always
that the tiniest short circuit, the
least slackness in your soldered
connections, a gap of a bare half -
inch between wires that ought to
meet, are sufficient seriously to
impair the working of even the
most perfectly `designed set.
Therefore lay about you manfully
with the soldering iron, bearing
in mind the proverb, " Spare the
solder and spoil the set." Bor-
row a monkey wrench for tighten-

ing up your terminals, and when
all is done, test, test, test. One
of the simplest and best ways of
seeing that your inductance is all
that it should be is to conduct a
little test, which should be carried
out at a friend's house. It can,
of course, be done at home,
though I strongly advise the bor-
rowing of the friend's abode for
the occasion since certain small
inconveniences may arise which
it is better that he should suffer
than you. Choose_preferably a
friend whose house is fitted with
electric light, for gas, though

Wireless Weekly

that you will never go inside his
house again. He would probably
not have asked you in any case,
but you have made your test,
which is all that really matters to
you.

The Problem of Spare Time
If your inductance has burnt

out you must, of course, rewind
it, which will mean that you will
have to get a hustle on in order
to keep pace with the instalments
of this serial circuit. It may be
difficult to find the necessary
time, but no real wireless en -

The condenser

quite useful for soldering, is of
no great value for testing cir-,
cuits. Remove a bulb from one
of his light fittings and in its
place insert a socket to which
are attached two leads. SWitch
off. Bare the ends of these leads
and affix them to the top and
bottom of your A.T.I. Switch
on. If the main fuse blows, you
may feel quite satisfied that your
coil is up to the mark. How-
ever, should the coil burn out
whilst the fuse remains intact,,
you need not lament its loss, for
such a coil is obviously not
strong enough to give good
service, and would certainly have
succumbed the very first time
your aerial was struck by light-
ning. The friend whose hospi-
tality you enjoy may be a little
annoyed, but you can soothe him
down by explaining that he is
covering himself in glory by shar-
ing in the labours of a wireless
pioneer, and pioneering is always
full of ups and downs. Should
this fail to calm him, shake the
dust from off your feet and say

24

To BE
CONT/NUED
111110--f

/N OUR
NEXT

connections.

thusiast is ever deterred, by such
little things as this. If your
time is limited you must make
more spare time. This can be
done in several ways. 'One of
the simplest is to give up the
slothful habit of sleep Tor a week,
by which you will gain at least
fifty-six hours, an ample allow-
ance for doing necessary tasks.
Another is to foreswear eating ;
by this method three hours a day
or twenty-one hours a week can
be saved. My own tip, which is
an extremely useful one, is to
visit my doctor wearing a mourn-
ful expression and complaining of
pains in the head. Being a good
fellow he promptly diagnoses
overwork and orders me a week's
holiday, which relieves me from
the necessity of doing ordinary
work and provides ample leisure
for wireless construction. If
only one day is required, an aunt
should be buried. A good supply
of moribund aunts is, in fact,
essential to any real wireless
man, for he is thus able to snatch
days for important tasks at the
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cost of a shilling telegram to the
office. My friend Poddleby,
whose enthusiasm knows no
bounds, has interred no less than
239 in the last four years, and has
now fallen back upon grand-
mothers.

Building the A.T.C.

We now come to the construc-
tion of the aerial tuning con-
denser, the position of whicfi in
the circuit is shown in the draw-
ing. I may say here that it is
not- absolutely essential to fit this
condenser, and that those who
like to have three or four broad-
casting stations coming in at the
same time will find that they can
obtain this effect to perfection by
winding the inductance to suit-
able size and omitting the A.T.C.
Most of us, however, prefer to
have one at a time, and the
trouble taken in making the
A.T.C. will, I feel sure, be amply
repaid by the quality of the re-
sults. There are many people
who, when they require a con-
denser, simply go out and buy
one. This practice cannot be too
strongly condemned, for it verges
almost upon fraud. The other
day I was shown by Gubbsworthy
a set which he had said he had
made. " Did you make those? "
I asked, pointing to the coils with
which it was garnished. " Oh,
no, of course not ; I bought
those." " And this, and this,
and this? " I questioned, dabbing
my finger upon condensers, rheo-
stats, coil -holders and trans-
formers. He had to admit that
he had bought every one. I then
pointed out that, so far from
having made the set, he had done
nothing but drill a few holes in
a slab of ebonite and solder a few
wires to things. Now, obviously
this is net real wireless construc-
tion. When 1. and I hope you,
make a set, everything is turned
out in the home workshop. Any-
one with any real feeling for wire-
less can see that it is far better
to spend five shillings over mak-
ing a fixed condenser than to buy
the thing for eighteenpence.

The Materials Required

For building the A.T.C. we re-
quire a number of metal plates.
The ordinary enamelled soup
plate may be used if desired, but
this does not make a very neat
job. By far the best plates are
those which come from tins hold-

ing fifty cigarettes. When you
have removed the lid you find that
you are still unable to help your-
self to the cigarettes because they
are sealed up like sardines. To
get at them you make use of a
little cutter in the lid, which turns
out a thin disc of just the right
size for the purpose. You will
require forty-nine of these for the
A.T.C., and as there is only one
per tin, you will have to buck up
with your smoking if you are to
be in time for next week's instal-
ment. Should you be a non-
smoker, take your stand at the
door of a tobacco shop and ap-
proach each emerging customer
with the simple words, " Got any
cigarette lids, mister? " When
you have collected the required
forty-nine you can go to your
workshop and begin. You
should now borrow a bought
variable condenser from the least
desirable of your friends. This
you will use as a pattern. Take
the condenser to pieces and place
one of its fixed plates upon the
first tin lid to be attacked. With
a large pair of scissors looted
from your wife's work -basket cut
the tin to the required shape.
Then, still using the borrowed
plate as a jig, make the necessary
holes. Suitable tools for this
purpose are the pointed thing at
the end of a tin opener, the spike
of a policeman's helmet (which is
often to be obtained from the
kitchen after dinner), or if none
of these is available, a breast
drill. The moving plates are
made in the same way. When
all the drilling and cutting have
been done, the plates should be
thoroughly flattened. A good
way of doing this is to invite your
heaviest relative to spend the
week -end with you and to place
the plates inserted between the
leaves of a volume of the Encylo-
pcedia Britannica beneath his
mattress.

Washers and Things
The spacing washers may be a

little trouble, but the task of mak-

at-4.4.4.4.C.-1.4><>-1=-0-40,><><>4: 0 0.
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ing them is not really so formid-
able as it might seem. Purchase
a few yards of brass tubing and
cut it up into finch lengths.
Now file each of these down until
they are precisely .o88 inches
thick. As only seventy-five
washers are required for the fixed
plates, this task will not take a
great deal of time. Washers for
the moving plates are made in the
same way, but for these you will
require a fatter brand of tubing.
All that is now needed is three
suitable bolts, a piece of 2B.A.
studding, a few nuts and a knob.
The last is best acquired from a
friend's set whilst he is looking
the other way. Most amateur -
made sets have too many knobs,
so that you are really doing the
friend a good turn. When the
condenser has been erected you
may spend the next two or three
days in trying to persuade its
plates not to touch one another
as the knob is revolved. It
might be thought that a mere
caressing touch here and there
would not signify, but really it
is very important indeed ; in fact,
the prevalence of intermittent
deafness amongst wireless con-
structors is to be traced mainly
to this cause.

Finishing the Condenser
The finishing touches can now

be applied to the condenser.
This process consists in taking it
down the garden and dropping it
gently into the dustbin. You
may now sally forth with a clear
conscience and a Fisher and pur-
chase a .00r tiF condenser. You
will have no need in the future to
do any violence to your truth -
loving principles, for when your
friends inspect the new set you
will be able to say truthfully and
without the slightest deviation
from the straight path, " Yes,
made my aerial -tuning con-
denser."

(Another powerful instalment
next week.)

WIRELESS WAYFARER

iRopal Zocietp of Arts.
EXTRA MEETING.

An Extra Meeting of the Society will be held on Wednesday, July 2nd,
at 4.30 p.m., when a Paper will be read by Senator Guglielmo Marconi,
G.C.V.O., LL.D., D.Sc., a Vice -President of the Society, on Results
Obtained over very long distances by Short -Wave Directional Wireless
Telegraphy, more generally referred to as the "Beam System."
Mr. Alan A. Campbell Swinton, F.R.S., late Chairman of the Council,
will preside.
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How every Crystal User may become
a Valve Expert

By E. REDPATH, Assistant Editor.

 The second of a special series of articles intended to form a simple but complete guide to all
readers who have not yet added valves to their receiving equipment.

BEFORE leaving the two -
electrode valve entirely and
passing on to a considera-

tion of the more modern and
almost universally employed
three -electrode valve, an under -
Standing may very conveniently
be gained of several rather
important points.

Characteristic Curves
In order to ascertain exactly

what is taking place under cer-
tain conditions, the valve is con-
nected up with the necessary
instruments in circuit; various
adjustments are made and read-
ings taken, and from .these a
curve or graph is plotted. By
explaining the idea of charac-
teristic curves and pointing out

amount of information to be
gained from them in reference to
the comparatively simple two -
electrode valve, it is thought that
the beginner will be better able
to understand and " visualise "
the action taking place in the
three -electrode valve as indicated
by any particular curve.

The writer is well aware how
prone many readers are, in their
eagerness to arrive at practical
details, to skip such items as
characteristic curves as being too
theoretical or as being dry and
uninteresting, or possibly as
being too difficult to be mastered
without considerable trouble.

Such ideas are quite wrong.
Firstly, characteristic curves are
of the greatest possible assist-
ance to the practical man and
experimenter. Secondly, a little
practice in following and
attempted visualisation of the
action taking place, as already
mentioned, will be found to both
add to the interest and assist in
overcoming difficulties.

Properly understood, a charac-
teristic curve shows, practically
at a glance, the general classifi-
cation of a valve, its special

qualifications or failings, and its
suitability for different purposes;
all of which is, or should be, vital
information to the practical man.
Plotting a Characteristic Curve

The arrangement for obtaining
the characteristic curve of a two-

H/A

11111111

Fig. 3.- Typical arrangement
apparatus for obtaining anode
voltage. Characteristic curve of a

2 -electrode valve.

electrode valve is shown. in Fig.
3, in which A represents the
anode or plate of the valve ; F,
the filament ; R, the filament

Q 300

k 250

200

1,  /SO
644

k /00
C.3

lu SO

0 4 6 8 /0 /2
ANODE YOLTASE

Fig.4.-Typical characteristic curve
of a 2 -electrode valve.

rheostat; Bi, the filament bat-
tery ; B2, the anode or plate bat-
tery shunted by the potentio-
meter P; V, a voltmeter to indi-
cate tie potential of the anode
with respect to the negative side
of the filament; and MBA, a low -
reading milli -ammeter, to indicate
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the current in the external circuit
due to the flow of electrons from
the filament to the anode act- )ss
the space.

Suppose the filament to be
made incandescent by current
from the battery Bi and the van -

able contact of the potentiometer
(P) to be at the negative end.
Under these conditions the read-
ing of the voltmeter will be zero
(i.e., the anode will be at the
same potential as the filament
and the electric field will be nil).

The reading on the milli -am-
meter will either be zero or an ex-
ceedingly small value, because
any electrons emitted from the hot
filament will be attracted to the
most strongly positive body
near at hand, which is the posi-
tive side of the filament. If the
variable contact on the potentio-
meter is now moved step by step
towards the positive end, the in-
creased voltage on the anode will
be indicated by the voltmeter
(V), and the increased flow of
electrons through the valve by
the milli -ammeter (M/A). The
filament current (or, in other
words, its temperature) must re-
main constant throughout, or the
readings will not be properly co -
related.

Plotting these readings on
squared paper, with the anode
voltage reading along the hori-
zontal and the anode current
reading up the vertical axis, a
curve will be obtained which is
termed an " anode voltage -
anode current " characteristic
curve, the anode voltage being
the independently variable factor.
Fig-. 4 is a typical curve, and, by
careful observation, the following
important and practical informa-
tion can be gathered from it :-

(a) Until the anode is made
positive to the most positive part
of the filament, little or no anode
current flows. The point upon
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the curve where no anode current
flows at all is called extinction
point.

(b) The electron flow does not
increase regularly. The rate of
increase is very slow until, at
about 3 volts positive, a com-
paratively rapid acceleration
occurs. This point is called the
critical point.

(c) The large increase in elec-
tron flow for a small change in
anode voltage continues until, at
about seven volts, the rate of in-
crease begins to fall off.

(d) At about 12 volts positive
the electron flow remains practi-
cally steady and further increase
in anode voltage produces no in-
crease in electron flow (or anode
current). This point upon the
curve is termed the saturation
point, indicating that, for a given
temperature of filament, the
maximum number of electrons
are reaching the anode.

In the case of a very " soft "
valve higher anode voltages may
cause heavy ionisation to set in,
with consequent sudden increase
in anode current and liability of
damage to the filament.

The clearly defined critical
point (exaggerated somewhat in
order to illustrate more clearly)
indicates that the valve under
test was fairly " soft," and is
due to the slight ionisation
which commences when the
attractive force exerted by the
anode becomes strong enough to
cause the electrons to acquire the
necessary velocity.

8/
Fig. 5.-Showing repelling effect of

a negatively charged grid.

Had the valve been a hard
valve (high vacuum) the rate of
increase in electron flow would
have been much more regular,
the bend in the curve at the criti-
cal point being considerably re-
duced, whilst a real saturation
point could have been reached,
beyond which further increase of
anode voltage would have no

effect, owing to the entire absence
of ionisation,

The Three -Electrode Valve
Having discussed the action of

the two -electrode valve at some
length, with a view to making
quite clear the elementary prin-
ciples upon which the action of
all valves depends, we pass at
once to the modern three -elec-
trode " hard " valve. As the
name implies, this valve is pro-
vided with an additional electrode
in the shape of a grating or
spiral of wire placed between the
filament and the anode, and
known as the grid. The filament
will now be to some extent
screened from the anode, and
though many electrons will pass
through the spaces of the grid
and reach the anode, some will
strike the wire of the grid and
be absorbed by it.

Fig. 6.-Showing the positively
charged grid permitting, and even

assisting, the flow of electrons.
The number getting through

therefore depends to some extent
upon the closeness of the grid.
There are many different shapes
and types of grids, and they may
all be arranged under two general
classes, namely, either as close
or open grids, according to the
mesh.

Apart from the dimensions of
the spaces between the wires,
however, there is another very
important fact concerning the
grid ana the passage of the elec-
trons. By means of a wire
sealed in the glass wall of the
valve it is possible to apply a
potential to the grid by means of
an external battery connected be-
tween it and the filament.

If the grid is made negative to
the filament it tends to drive the
emitted electrons back into the
filament, as indicated in Fig. 5.
If the grid is made positive com-
pared to the filament, the positive
charge upon the grid assists the
electrons away from the filament
towards the anode. Some elec-
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trons will strike the grid itself,
whilst others will pass through

in/A

Fig. 7.-Arrangement for obtaining
" Grid Voltage - Anode Current "

characteristic curve.

the apertures and travel on to
the anode, as indicated in Fig. 6.

From this it will be seen that
the grid affords a means of con-
trolling the flow of electrons from
filament to anode, and that such
control is effected by change of
grid potential. The operation,
therefore, of the three -electrode
valve may be summarised in the
statement that the flow of elec-
trons through the valve under
working conditions is controlled
by the potential of the grid with
respect to the filament.

By an arrangement of appa-
ratus as indicated diagrammati-
cally in Fig. 7, various readings
of anode current (electron flow)
at different grid potentials, both
negative and positive with regard
to the - filament, could be taken
and plotted upon squared paper
to a suitable scale. In this case
it will be noted that the indepen-
dently varied factor is " grid
voltage," and accordingly the
resultant curve is known as a
" grid voltage -anode current "
characteristic curve. For each
particular curve the anode volt-
age and filament current should
remain unaltered throughout.

Figs. 8 and 9 are typical
characteristic curves of modern
three -electrode " hard " valves
having open mesh grids. The
actual details of the shape and
arrangement of the three elec-
trodes (filament, grid and anode)
are too familiar to require further
illustration.

Action of Modern Valves
Owing to the very high degree

of vacuum obtained in modern
valves, no ionisation occurs, even
when comparatively high poten-
tials (ioo volts or more) are ap-
plied to the anode. It follows
therefore that-
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(a) The whole of the current
through the valve consists of a
stream of negative electrons
emitted by the hot filament.

(b) In the absence of any posi-
tive ions, the space between the
filament and grid will be occupied
by a cloud of negative electrons,
known as the negative space
charge.

(c) The characteristic curve
will not have a clearly defined
critical point (as in Fig. 4), but
will tend to become practically a
straight line.

Due to the comparatively large
spaces between the wires of the
grid, its screening effect upon the
filament is small, so that :-

(a) Electrons will pass through
the grid spaces, avoiding actual
contact with the wires of the
grid, even though the grid itself
is at a negative potential com-
pared to the filament.

(b) Anode current extinction
point may only be reached when
the grid is made very negative to
the filament.

(c) Current flow in the grid
circuit, due to electrons inter-
cepted by the grid, will only
have a small value.

Referring to the characteristic
curve, it may be noted that after
a certain initial grid voltage is
passed, the flow of electrons to
the anode increases rapidly, so
that, with a suitable adjustment,
a small change in grid voltage
causes a large change in anode
current. This is a very impor-
tant fact, upon which the action
of all valves depends, although
their individual characteristics
may vary greatly.

Glossary of BlementaryTerms
Further .theoretical principles

will be explained as occasion
demands, when dealing with the
practical application of valves ;n
various types of receiving cir-
cuits. As the present article
completes the necessary introduc-
tory theory, it is considered ad-
visable to give a brief glossary
of elementary valve terms as
mentioned in the present and
preceding articles.

Anode (also called " plate "
and "sheath").-The positively -
charged electrode in the valve,
to which are attracted the nega-
tive electrons emitted by the hot
filament.

Blue Glow (also called " blue-
ing ").-A bluish light appearing

inside the valve indicating that
heavy ionisation is occurring.
Immediate steps must be taken
to stop this action by reducing

014
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Fig. 8. Characteristic curves. The
lower one shows the effect of

" softening," due to usage.
anode voltage or filament cur-
rent.

Critical Point. - That point
upon a characteristic curve where
a. small increase of potential will
result in a large increase of
anode current, but a correspond-
ing decrease in potential results
in a small reduction only of anode
current.
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Fig. 9.-The characteristic curve of
the Xtraudion valve.

Extinction Point.-That point
upon a characteristic curve
where anode current is reduced
to zero.

Electric Field-in a Valve. ---
The electro-static strain between
anode and filament due to their
difference of potential, the anode
being always charged positively.

Electronic Velocity. - The
speed of the negative electrons
(a) on emission from the hot fila-
ment ; (b) under influence of the
electric field.

Grid.-The " third electrode,"
placed between the anode and the
filament of a valve, and control-
ling by its electrical potential the
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flow of electrons from filament to
anode.

Grid-Open.-A grid in which
the spaces between the wires are
comparatively large. Such a grid
has a comparatively small screen-
ing effect.

Gas Pressure.-In a valve this
is always considerably lower than
atmospheric pressure. Regard as
the converse of vacuum.

Ions - Positive. - Molecules
which, having lost one or more
negative electrons, remain with
an excess positive charge.

Ions-Negative. - Molecules
which, having gained one or
more negative electrons, have an
excess negative charge.

Ionisation-By Collision.-An
effect due to the impact of elec-
trons from the hot filament with
gas molecules within the valve.
If relative velocity is high, posi-
tive ions ana increased number
of electrons result.

Molecule-Neutral.-A mole-
cule which is unaffected by elec-
tric fields because the positive
and negative charges within the
molecule are exactly equal.

Mean Free Path.-The aver-
age distance travelled by elec-
trons from hot filament before
colliding with gas molecules.

NEXT WEEK. -'-The addition of
valves to crystal - receiving sets.
Constructional details of the neces-
sary apparatus and an explanation
of its theory and action.

Continental Broadcasting.
In view of the growing interest

taken by amateurs of this country
in Continental programmes, and
also because of the numerous errors
in regard to hotars of transmissions
of foreign stations, which are at
present appearing in. the wireless
Press, we have secured the col-
laboration of Capt. L. F. Plugge,
B. Sc., F. R.Ae. S., F.R. M et. S., the
well-known authority on Conti-
nental broadcast reception.

Capt. Plugge has consented to
give our reader4 a reliable and
comprehensive time -table of the
principal Continental transmis-
sions, the first of which will
appear in our issue for July 9.
He will also contribute a series of
articles on the fascination of
foreign reception.

In these articles the methods to
adopt to discover the Continental
stations on the tuning keys will be
dealt with in an elementary
manner, and our readers will also
be kept in touch with the latest
news affecting foreign programmes
and transmissions.
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Fig. 9.-A view of the underside of the panel
showing the simplicity of the wiring.

The Circuit
A circuit diagram is shown in

Fig. to. The terminals, sockets,
and Clix sockets are numbered as
in the previous diagrams in order
to assist the reader to follow out
the instructions with ease. The
preliminary principles are as
follows-Lead E is plugged into
the coil sockets for aerial con-
nection, and lead G for earth.
Leads F and H, when plugged
into sockets X9 and X12, give
an open circuit. A loose -coupled
inductance is obtained by plug-
ging in leads E and G for aerial
to earth connections, and leads
F and H are plugged into fur-
ther coil sockets for the circuit
connections. Leads A, B, C and
D actuate the two variable con-
densers, which may be placed in
series with the aerial by connect-
ing between X9 and Xio, or, in
parallel or series, with each
other. The method of doing this
will be described later.

Arranging the Coils
It is advisable to first explain

the various arrangements in
which the coils may be placed for
different types of inductances,
and for this purpose five exam-
ples are given in Fig.
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An A11=Wave
Tuning Unit

By H. BRAMFORD.

The following article explains the various methods
of operating this receiver, constructional details of
which were given in the previous issue of this

journal.

Example A, which
is the simplest, is ar-
ranged in the follow-
ing manner :-Con-
nect aerial to T2.
Insert a suitable coil
for the range desired
into sockets Si to S2.
Plug lead E into
socket Xi and lead G
into X2. Lead F is
inserted into socket
Xio and lead H into
Xi2.

Example B is a
loose - coupled arrangement for
which two coils are required,
Li and L2. Coil Li is in-
serted into sockets Si to S2.
Connect aerial to terminal
T2. Lead E is inserted into
socket Xi and lead G into X2.
Coil L2 is inserted into sockets
S5 to S6. Lead F is inserted into
socket X3 and lead H into X4.

Example C involves the use of

AERIAL WHEN
11.51N6 CONEPta
IN SER/ES.

15 1 1 1 1 0 0
510

411110 0
6

.5/2

two coils in series, and for this
purpose the instructions are simi-
lar to example A, the coil LI
being inserted into sockets Si to
Sz and L2 into S3 to S4. Lead
E is plugged into socket Xi and
lead G into socket X3. Leads F
and H are then placed as in
example A.

Example D shows a similar
arrangement to example C, em-
ploying three coils in series, Li,
L2, and L3. The connections
are made as before, L3 being
plugged into sockets S5 to S6
and lead G into X4.

Example E shows an arrange-
ment similar to example B, with
the addition of a reaction coil
L3. The instructions for exam-
ple B are followed as before, and
coil L3 is plugged into sockets
S9 to Sio, a lead from the plate
of the valve being plugged into
the socket X5, and a further lead

/ AERIAL
1/ DIRECT

Z X9
LEAD E. RED.
LEAD F. B,a,

C. WHITE
LEAD A. GREEN

LEAD B. GREEN
LEAD O. WHITE

LEAD H. BL

LEAD 6.
BLACK

= E

C2- 0000/pF

TEL. L. TEL.2.

Fig. 10.-The circuit arrangement of the receiver.
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from the phones being plugged
into socket X6. Tuning is ob-
tained between these coils as be-
fore.

Arranging the Condensers
Having mastered the placing

of the coils for different purposes,
we may turn our attention to the
condensers. Eight examples are
shown in Fig. 12.

total capacity of the two con-
densers, C2 acting as a vernier
adjustment. Condenser Ci is
therefore plugged into the
sockets mentioned in example A
and lead C is plugged into socket
X14 and lead D into X15. In
this case tuning is obtained first
with the condenser CI, and the
final adjustment is made with. C2.

..
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-
....

--s

---- ;...-,,,

.7.to

_-
-....

-.

7".."
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A ....

.., ...m.
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I
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Fig. 11.-Possible arrangement of the coils by interchanging the
clip plugs.

Example A is similar to exam-
ple A of Fig. 11 as regards the
coil, and the condenser CI Is
placed in parallel with the coil LI
for tuning purposes. To connect
the condenser, plug lead A into
socket XII and lead B into X13.
This arrangement is suitable for
local broadcasting.

Example B is similar to exam-
ple B of Fig. rr the condenser
Cr being connected in parallel
with the coil LI, and C2 in
parallel with L2. The condenser
connections are as follows :-
Plug lead A into socket XI° and
lead B into X12. Lead C is
plugged into socket XII and lead
D into X13. This arrangement
takes the form of a loose coupler,
LI being tuned by Cx and L2 by
Cz.

Example C shows the con-
denser C2 in series with the
aerial and CI in parallel with the
coil LI. First connect the aerial
to Ti, the coil connections being
as described for example A. Plug
lead C into socket X9 and lead D
into X1°. Leads A and B arc
then connected as in example A.
This arrangement is suitable for
shorter wavelengths, the aerial -
being tuned by the condenser C2.

Example D is similar again to
example A. Both condensers Cx
and C2 are in this case placed in
parallel with each other, and also
with the coil LI. This gives a
capacity of 0.00t 1 itF, being the

Example E employs a coil LI,
tuned by the condenser C2 in
series with the aerial, this

Wireless Weekly
Example F shows- a' loose=

coupled arrangement having the
condenser Ci in series with the
aerial and the coil Li. The con-
denser C2 is in parallel with the
coil Lz. Connections are Made
as in example B, with the excep-
tion of the Cr leads. Lead 'A is
plugged into socket X9 and lead
I; into Xxo_i the aerial being con-
nected to Ti.

Example G shows a similar
arrangement to example F, with
the condenser Cr in series with'
the aerial and primary coil Lr
only. Connections are made as
before, the leads for condenser
C2 being left out.

Example H is similar to exam-
ple B, Ci being placed in parallel
with L2, C2 being omitted. A
reaction coil is added, as de-,
scribed in example E of Fig. r 1.

Further range may be obtained
by placing two or more coils in
series with each other, as de-
scribed in example C and D of
Fig. II. The size of the coils
used in each case is best left to
the experimenter, as these values
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Fig. 12.-Showing a variety of tuning circuits which are obtainable.

arrangement acting as a wave -
trap. The coil L2 and the con-
denser CI are arranged as LI,
CI in A. To connect the con-
denser C2, plug lead C into X9
and lead D into X1°, the aerial
being connected to terminal Tr.
To connect the coil LI, insert
between terminals Ti and T2.
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would differ in accordance with
the efficiency of the aerial in use.
Several other arrangements may
be made with a little ingenuity
on the part of the experimenter;
little practice being required to
become familiar with the princi-
ple and operation of this un-
doubtedly useful addition.
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Valve Notes
By

JOHN SCOTT-TAGGART,
F.Inst.P., A.M.I.E.E.

Adding Reaction to
Transformer -Coupled Circuits

THERE is rather an increas-
ing tendency towards the
use of high -frequency trans-

formers for coupling valves to-
gether, particularly in reflex cir-

done by either tuning the anode
circuit or tuning the grid circuit
of the next valve ; in other words,
either by connecting a variable
condenser across the primary or
the secondary winding of the
transformer.

L2

Fig. 1.-An arrangement in which the grid circuit is tuned.

cuts. The problem arises, there-
fore, as to the best method of
pplying reaction to circuits of

this kind. The problem is ob-
viously not as simple as it at first
appears, and some remarks will
therefore be opportune.

Seven typical circuits are given
to illustrate methods whereby re-
action may be applied to a wire-
less receiver in which a high -
frequency transformer is used to
couple the anode circuit of one
valve to the grid circuit of the
next.

Aperiodic Transformers

For short wavelengths the
aperiodic transformer, in which
neither the primary nor second-
ary is tuned, is all but valueless.
Results are really only obtained
when the natural wavelength of
the transformer corresponds to
the wavelength to be received. It
is therefore customary to tune
the transformer, and this may be

Generally speaking, there is
not much to choose between the
two methods of tuning a trans -

/E.

E
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ing of the transformer, is tuned
by means of a variable condenser,
there is a greater tendency for
the first valve to oscillate, due to
capacity reaction in the valve.
If the anode coil is aperiodic, and
the grid coil of the next valve
(i.e., the secondary of the trans-
former) is tuned, there is rather
less tendency for the preceding
valve to oscillate. I have,however,
explained how the, coupling of a
tuned circuit to an aperiodic
anode coil will cause the anode
circuit to act very much like a
tuned anode circuit, and the ex-
tent to which the valve will oscil-
late will depend upon the tight-
ness of the coupling between the
aperiodic anode coil and the tuned

coil. The looser the
coupling, the less the tendency
for the first valve to oscillate.

Commercial Patterns
The ordinary commercial high -

frequency transformer has fixed
winding, and therefore we can-
not vary the tendency of the first

Fig. 2.-Here the primary

former, but I am inclined, my-
self, to prefer tuning the grid
circuit in most cases. There is
nothing to choose as regards
signal strength, but when the
anode circuit, or primary wind -
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of the transformer is tuned.

valve to oscillate by varying the
degree of coupling between the
primary and secondary. On the
other hand, there is usually a
medium, rather than a tight,
coupling between the coils, parti-
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cularly in the best makes. The
result is that, generally speaking,
there is less tendency to oscillate
if the secondary winding is tuned.

I propose, however, to give
here some different circuits show-
ing how reaction may be ob-
tained, both in the case of those

k V

E

self -oscillation may occur, even
though the reaction coil is kept
well away, from the aerial induc-
tance Li. To enable a small re-
action coil to be used, instead of
using parallel aerial condenser -
tuning as shown in Fig. r, con-
stant aerial tuning may be em -

Lj

Fig. 3.-Circuit with reaction coil

circuits using a tuned primary
and those using a tuned second-
ary.

Fig. r shows a circuit in which
the grid circuit is tuned, a reac-
tion coil L4 being connected in
series with L2. The chief point
to notice here is, that if the
inductance of the coil L4 and the
inductance of L2, which is in
series, is such that when the
capacity of the valve and the self -
capacity of the inductances bring
the natural wavelength of the
anode circuit to approximately
that which is being received, the

IE

included

B2

1111111.

NEM

T

in secondary circuit.
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important here, because we are
definitely and intentionally tuning
the anode circuit of the first valve.
It is, however, still desirable to
keep the reaction coil as
small as possible, but the
danger, of course,, is that
with the ordinary commercial
transformer that the reaction coil
in series with the primary wind-
ing shunted by the condenser
will give too high a wavelength.
lf, for example, a transformer is
designed to cover a wavelength
range of 30o to 600 metres, as
many of them are, the inclusion
of a reaction coil in the primary
winding which is to be tuned will
result in the initial wavelength
being considerably higher, and it
may be that the tuning is now
higher than that of the wave-
length of the station to be
received. An obvious suggestion,

Fig. 5.-Reaction into the intermediate circuit.

1.4 C2

2

E
Fig. 4.-An interesting but little employed method of introducing reaction.

first valve will tend to oscillate, and
this effect may be most marked.
The addition of a small reaction
coil, say a No. 25 plug-in coil, in
series with the primary of the
transformer, will usually not
make any difference, but if a
large size of reaction coil is used

ployed, or the variable condenser,
at present in parallel with Li,
may be connected in series with
it.

Fig. 2 shows the arrangement
when the primary L2 of the trans-
former is tuned. The point raised
in connection with Fig. r is not so
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of course, is to use a size smaller
in the transformer.

When the secondary of the
transformer only is tuned, a reac-
tion coil coupled to the aerial
coil may be included in the
secondary circuit. Such a circuit
is illustrated in Fig. 3, and now
we find the inductance L4 in series
with L3, a variable condenser
C2 being now used to tune the
grid circuit of the second valve.
The reaction coil should be kept
as small as possible, and it must
be remembered that the introduc-
tion of the reaction coil will
increase the minimum wavelength
which may be tuned in on the
transformer.

Fig. 4 shows an interesting
method of introducing reaction
which, while not new, is rarely
employed. It will be seen that
the reaction coil L4 is now not
actually in the tuned primary
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circuit of the transformer, which
circuit simply consists of the pri-
mary winding L2 and the variable
condenser C2. The reaction coil
L4 does not make a material
change in the tuning of the cir-
cuit L2 C2. Here, again, it is

c,

it is difficult to introduce reaction
into them, and consequently this
particular circuit is not likely to
be so popular, although it is cer-
tainly effective. The obvious
alternative arrangement is that
shown in Fig. 6, where the anode

-1-
E

Fig. 6.-An alternative arrangement with anode coil tuned.

desirable to keep the reaction coil
L4 fairly small. The arrangement
of Fig. 4 is certainly a good one
and it is interesting to note that
the reaction coil L4, by being
reversed, will nullify any ten-
dency of the first valve to oscillate
of its own accord in an undesir-
able manner.
Reaction into the Intermediate

Circuit
In Fig. 5 we come to the first

circuit in which reaction is intro-
duced into the intermediate cir-
cuit. The reaction coil L4 is now
included in the anode circuit of
the second valve, and is coupled
to the secondary winding of the
transformer. In the case of many
fixed high -frequency transformers

What does it mean when signals
are quite strong on first switching
on, but fade away almost to nothing
in a few minutes, the process being
capable of repetition after a few
moments of rest ?

Usually it means that the
accumulator or H.T. battery is
run down, and its voltage
recovers when standing, but falls
rapidly again in use.

What is the best kind of wire to
use for winding tuning coils :
cotton covered, silk covered or
enamelled ?

A great deal depends upon the
type of coil which is to be con-
structed, and the method for
varying the number of turns in
circuit. Enamel -covered wire is
most suitable for coils to which a

coil is now tuned, the reaction
coil being coupled to this induc-
tance.

A very safe and popular

pay 2, 1924

method of introducing the reac-
tion is that illustrated in Fig. 7.
The reaction coil is now con-
nected in the anode circuit of the
second valve, and is coupled to
the grid circuit of the first, so
that reaction is introduced into
the aerial circuit and also into
the tuned circuit L3 C2. The
arrangement, of course, is very
similar if the anode circuit of the
first valve is tuned, the grid cir-
cuit being left aperiodic. The ad-
vantage of these two circuits is
that the wavelength range of the
transformer is in no wise modified
and there is no need for coupling
the reaction coil to one of the
transformer windings. It is to
be noted, however, that the reac-
tion coil L4 now requires to be of
smaller size than in any of the
preceding circuits, because the
current flowing through L4 has
been amplified by two valves, and
is therefore more powerful. This
means that the effective coupling
between the reaction coil and the
aerial coil need be less.

Fig. 7.-A very safe popular method.
0

quently becomes damaged during
the winding, especially upon the
removal of the steel rods of the
former or " spider." Single
silk -covered wire is not recom-
mended for use on any type of
wireless receiving coils.

Two Simple
Questions Answered

slider is to be fitted. Double
cotton -covered or double silk -
covered wire are about equally
suitable for winding tapped
inductances, the cotton -covered
wire having perhaps a slight pre-
ference because the thicker cover-
ing ensures a greater spacing
between the actual wires of
adjacent turns. Incidentally the
cotton -covered wire is much
cheaper. For honeycomb,
basket, or duolateral coils double
cotton -covered wire is most suit-
able. The silk covering fre-
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CHANGE OF ADDRESS.

We are asked by Burne-Jones
& Co., Ltd., to point out to
our readers that they have
now moved to Magnum House,
288, Borough High Street,
London, S.E.1.
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A Three -Valve
Circuit on the
Omni Receiver

Another circuit which may
be experimented with upon

this popular receiver.

AVERY popular and efficient
three -valve circuit is that
shown in Fig. 1, which

consists of one stage of high -
frequency amplification, followed
by a valve rectifier, and a note
magnifier.

It will be seen that constant
aerial tuning is used, the con-
denser CI of o.000i ,uF capacity
being included for this purpose.
In the grid circuit of the first
valve we have the aerial tuning
coil LI, which is tuned by the con-
denser C2 of 0.0005 ;IF capacity.
The coil L2 in the anode circuit
of the first valve is tuned by the
condenser C3, also 0.0005 itLF, and
is coupled to the coil Li to pro-
duce reaction. The grid con-
denser C4 may have a value of
0.0003 ,uF, while for R4, a resist-
ance between x and 3 megohms
will be suitable. The primary Ti
of the intervalve transformer Ti
T2 is placed in the anode circuit
of the detector valve, and shunted
by the condenser C5 of 0.002 µF.
The secondary T2 is connected
across the grid and negative
filament lead of the note magnify-

Wireless Weekly

Fig. 1.-The Circuit.

ing- valve V3. The telephones T
are connected in the anode circuit
of this valve.

The coil Li will be a No. 5o
for the reception of broadcasting
below 42o metres, while for wave-
lengths above this, a No. 75 coil
may be tried. A No. 5o coil
will probably prove most suitable
for the anode inductance L2,
though for the higher broadcast
wavelengths a No. 75 should be
tried.

Connections

The circuit may be adapted to
the Omni receiver by making the
following connections on the
terminal board :-

101.....M.P.i.a.......0.... . ...

1

O
2

0

+,
o -

3
0

Ti;

N

o o 18 0 0 0 0
17 19 20 21

P

26
=If 0003 * 1-P 1-0/011j1,-, O.P.

1.5.r'060060011105,
25

O 0
27

O
28 29 5 JU

0

tt-5MEG

13

51- 3
I I-17
17-18
18-1 2
26-25
25-52
4- 9
9-I 0
I- 2
4-19

27-14
14- 5

13-40
6-22

2 2-45
46-2 x
21-24
2-2 1

29-48
30-16
8-3I

23-24
32-40
48-52

5

0

33 34

41

35
0

t14-5/1EG

42 43
0

1
49 -1/21-- 50 51 y

36

floc a*

44

o 38

4._jor_. 046

1.5. 0.5.

 5s

N.T.

32
0 H.T.

J- 007

47 48
0 0 L.T.

4F.52 53 -1f61-- 54

Fig. 2. --The terminal board.
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The centre socket of the three
coil holder is that of the aerial
tuning coil, for which a No. 5o
or No. 75 should be used accord-
ing to the wavelength to be
received. For the anode, a
No. 5o should be plugged into the
moving holder at the back.
Having connected the telephones
and batteries to the set, the valve
filaments should be adjusted to
the correct brilliancy, and with
the two coils well apart the
nearest station should be tuned in,
with ease.

Operating the Circuit

Those experienced in operating
sets containing more than one
tuned circuit will vary the
two tuning condensers simul-
taneously, but relative beginners
had best adopt the following
procedure:-

First, tune to the best signal
strength by means of the aerial
condenser only ; then, upon vary-
ing the anode tuning condenser
to its best point, signals should
be considerably stronger. Now
retune on the aerial condenser,
when signals will become still
stronger and the anode condenser
may be finally adjusted. The
knob of the variable grid leak in
the centre of the panel should be
turned until the most suitable
resistance is in use. Variation
of the coupling between the
coils Li and L2 adds a complica-
tion to tuning, but is necessary
to obtain best results. The anode
coil should be brought up slowly,
at the same time compensating
for the change thus made in the
tuning, by variation of the aerial
tuning condenser as well as the
anode condenser. If this does not
result in an increase in signal
strength, the leads to the anode
coil must be reversed. This is
effected by disconnecting 2-21
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and 4-9, and joining 4-2 and
9-21. If, on the other hand,
the set oscillates with the coils
in any position relative to each
other, the reversal of the leads to
L2 should be carried out as
before. This will result in
" reverse reaction," which will
neutralise the tendency to violent
oscillation.

Experiments to Try with this
Circuit

Using the 0.0005 pF condenser
across the anode coil gives
rather sharp tuning, and one of
smaller capacity will result in
easier and finer tuning. By
placing in series with the anode
tuning condenser a fixed con-
denser of o.00i "/F capacity, the
maximum capacity of the vari-
able condenser is reduced to a
little over 0.0003 p.F. This is
effected on the Omni receiver by
disconnecting 10-9 and joining
10-38 and 37-9.

Series aerial tuning may be
tried by disconnecting 25-26,
and joining 26-5r, and the
merits of the two methods of
tuning compared.

It may be found that the set
works best with the coils as far
apart as permitted by the coil

holder, in which case it is a good
plan to try separating them
entirely. This may be accom-
plished by taking the anode coil
from its socket and placing it in
the right-hand fixed socket of the
panel, and making the following
additional connections on the
terminal board: 4-53, 21-54.

A reversal of the leads to the
secondary winding of the inter -
valve transformer may result in
an increase in signal strength,
and is carried out by disconnect-
ing 29-48 and 30-16, and join-
ing 30-48 and 29-16. Revers-
ing the primary leads may also
make a difference; disconnect
21-24, 2-21 and 22-6; join
21-6, 2-22 and 22-24.

Should oscillation by any
chance prove practically uncon-
trollable, the positive side of the
L.T. battery, instead of the nega-
tive, may be connected to earth.
Disconnect 48-52 and join
40-52.

When the preceding experi-
ments have been tried and the
best connections found, the
range and volume of sound
obtainable will cause some
readers to wonder whether
"Super" circuits are worth while.

July 2, 1924

" Earthed " Wireless Set
Burned by Lightning.

That wireless sets are not
immune from damage by light-
ning, although the aerials may be
" earthed," is shown by an
incident which occurred in Here-
fordshire during the severe
thunderstorm.

Major L. Beaumont Thomas,
Brampton .House, Madley, Here-
ford, had, by means of a double
pole knife switch, connected his
aerial direct to the earth wire, dis-
connecting the set from aerial and
" earth " by about three inches.

About 9 p.m. the aerial was
struck by lightning. Aerial,
knife switch and earth wire were
shivered, and the woodwork of
the window was burned and the
set badly damaged.

[Note.-It is advisable while
" earthing " an aerial as a pro-
tection against lightning, to
remove the set altogether from
aerial and earth.]-Lloyd's Sun-
day News.

The portable wireless station at Stanmore on the occasion of the Western Metropolitan Association of
Affiliated Societies' Field Day, held recently.
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: The " Tuned
Cathode " Circuit
An interesting new arrange-
ment for stabilising high -

frequency amplifiers.

The accompanying circuits
illustrate a method of connecting
high -frequency circuits due to Mr.
J F. Johnston, of Altrincham,
To these circuits he has given
the name " Tuned Cathode," but
as will be seen on careful ex-
amination, the title is somewhat

"r2

Wireless WeeKly

4,2

B

V2

C5

B
4

Fig. 1.-A simple arrangement with two stages of high frequency.
Notice that the circuits C4 L3, and C3 L2 are both in the grid

circuit of V2.

Fig. 2. --Another arrangement. The condensers C2 and C4 can
dispensed with under suitable conditions.

of a misnomer, as the anode cir-
cuit is still tuned even when the
tuned ,circuits are placed where
indicated. We received these
circuits early in April last, but
have not published them before,
pending our own tests of the.
method which now appears to be
a: least sufficiently interesting to
publish. It should be pointed
out, however, in making compari-
sons between this and the better-
known methods that at first the
efficiency may appear to be lower.
This is clue to the fact that with,

V

E

Fig. 3.

say, two stages of ordinary tuned
anode coupling, the set will be on
the verge of oscillation, and,
therefore, one will get in addition
to the ordinary high -frequency
amplification the fullest reaction
amplification as well. In Mr.
Johnston's method the use of a
reaction coil is necessary in order
to bring up the set to the
oscillation point. A comparison

LT = should only be made when the
methods are compared almost on
the oscillation point. Readers'
results will be welcomed.

be

An arrangement with variometers, the two windings of each
being connected separately.

V3 _j
C5

R5

L5

V6

87

Fig. 4.-A multi -stage set with two stages of audio -frequency magnification.
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Practical
Back -of -Panel
Wiring

Charts

:

By OSWALD J. RANKIN

A Crystal Receiver with two
stages of Low -Frequency

n .
Amplification

11.1
Fig. 1.-The

rrHE -tuner C is a variometer however, before permanently
of the ordinary commercial securing the wiring of the set, to

-a- type. B is the crystal de-try reversing the leads to the
tector, and D and F are the first
and second intervalve trans -

secondary windings and noting
the difference in the volume of

Fig. 2.-The Lay -out of the Panel.

formers respectively. G is a
fixed condenser of .00i ktF, and
is connected across the primary
winding of the transformer D.
A reservoir condenser having a
capacity of about 2µF may be
connected across the H.T. ter-
minals to smooth any irregu-
larities in the discharge of the
H.T. battery. The telephone
terminals may also be shunted by
a fixed condenser of .00i I.LF, or
alternatively, a condenser of .or
/.4F may be connected across the
H.T. battery and telephones in
place of the two separate con-
densers. The latter is illustrated
by dotted lines in the circuit
diagram.

It will be seen that the grids of
the two valves are each connected
to the OS terminal of their re-
spective transformers, and best
results are usually obtained in
this manner. It is advisable,

sound obtained. Using certain.
makes of transformers, an in-
crease in signal strength will
probably result. If results are
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Circuit Arrangement.

not so good, the original connec-
tions must be reverted to.

One side of the secondary
windings of the transformers is
always connected to the negative
L.T. terminal.

Should the set show a tendency
to howl, the expedient of earth-
ing the filament battery should
be tried. This is accom-
plished by joining with a piece of
wire the earth terminal of the
crystal set and L.T. + of the
amplifier.

The Key to Distance

A good set is useless without
good coils, and the surest way to
obtain coils of whose efficiency
you are certain is to make them
yourself. Get a copy of " Tuning
Coils and How to Wind Them,"
by G. P. Kendall, B.Sc. (Radio
Press, Ltd., is. 8d., post free),
learn what constitutes a good
coil, and then wind yourself a set
which will bring in those Ameri-
can stations.

Fig. 3.-Practical Wiring Diagram.
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A Handy Aerial Fitting.

NE wants to be able
to earth the aerial by
some quick And easy

method and to bring it into use
when required without trouble or
waste of time. Aerial switches,
if properly arranged, are all very
well in their way, but they have
the disadvantage that, as they
must be placed out of doors, they
soon begin to suffer 'from the
effects of exposure. Also they
must as a rule be fixed to the
outer wall of a house, hence they
do' not really insulate the build-
ing from the aerial in case the
latter should by any chance be
struck by lightning. For some
time past the writer has adopted
the method of placing large ter-
minals at the outer side of both
lead-in tubes and of providing
aerial and earth wires with a
hook at their ends. When the set
was out of use the two leads were
simply hooked together and
allowed to swing free. To attach
them one pulled them in by means
of a string and secured a hook to
each terminal.

A still better way of connecting
up the aerial- has been evolved
during the last few weeks, and
any readers who care to try out
this will find that it is most satis-
factory. It can be adapted to
any existing kind of lead-in tube
with the greatest ease. The
requirements are as shown in the
drawing-two pairs of plugs and
sockets. These can be bought
from advertisers for a penny or
twopence a pair. Deal first of
all with the lead-in tubes. These
will usually contain a rod made
of either 2 or 4B.A. studding.
Drill and tap the bases of one
plug and one socket to fit this
rod, and screw them on, placing
a lock -nut beneath each. These
serve to get both perfectly tight,
and in the case of the
socket the nut enables ad-
justments to be made so that
the rod does not protrude far
enough into the hollow to prevent
a plug inserted into it from going
properly home. Attach the plug
to the aerial lead-in tube and the
socket to that for the earth -wire.

The reason for this will be appa-
rent in a moment. Now run a
No. 26 drill through the bases of
both of the other pair. The hole
in the socket will have to go
right through to meet that which
is already there, and that in the
plug should be about finch deep.
Thoroughly clean all the strands
at the ends of lead-in and earth -

TERMINAL LEAD be

WINDOW /WANE

PANEL Bush

) Pius. SocA-Er
\ NUT B/ND NERD

B.A.
W/TH EMP/ RE

STUDDING

Illustrating the Aerial Lead In.

lead, and twist them tightly to-
gether, so that they will go into
the holes made in the plug and
socket. Apply a dressing of flux
both to the twisted ends and to
the insides of the holes drilled.
Then push the'wires in, but take
care in the case of the socket that
they do not enter too far, and
solder with a very hot iron. If
it is possible to get the earth -wire
and the lead-in to a gas -ring, the
bestmethod is to place lumps of
solder round the shoulders, and
to heat up in the flame until the
solder runs in. But if this is not
feasible it will be found that the

Nur

jj

TAPE

auts

SOCKET EARTH
WIRE

The Earth Connection at the
Lead In.

job is quite easy so long as a hot
clean iron is used. Place the
socket on the aerial lead-in and
the plug on the earth -wire. To
bring the set into use all 'that one
has to do is to plug in both wires,
whilst at the end of the reception
the aerial is earthed by the simple
process of detaching the leads
and plugging them together. The
plugs and sockets ', used must be a
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good tight fit for one another.
The reason why the socket is
used on the aerial lead-in is that
rain -drops running down the wire
will not be able to get into the
joint. A binding of Empire tape
round and above the soldered
joints also prevents moisture"
from getting in amongst the
wires and setting up corrosion.

R. W. H.
              

Sets on View.
              

WITH reference to our
previous announcement
regarding the exhibitition

of sets in the offices of Radio
Press Service Department, 19,
Devereux Court, Strand, tl- e
list of sets now on view is as
follows :-

Modern Wireless -
3 -valve dual.
ST oo with extra H. F.

valve.
2 -valve H.T.-less set.
Selective crystal set.
Puriflex 3 -valve set.
All -wave crystal set.
2 -valve amplifier de luxe.
3 -valve portable set.
Single -valve set for all wave-

lengths.

Wireless Weekly-
W.W. H.T.-less set.
Omni receiver.
All -wave tuning unit.

R.P. Envelope Sets-
No. 1 STioo set.
No. 3 Simplicity 3 -valve set.
No. 4 All Concert de Luxe

3 -valve set.

All these sets may be inspected
in the testing room of the Ser-
vice Department, where the ex-
amination of readers' sets is per-
formed. Sets made up from
Radio Press publications can
be dealt with by the new De-
partment, which carries out a
thorough examination and re-
ports upon any faults present for
a nominal fee, the owner paying
carriage both ways where he can-
not call personally.

Will readers who desire only
tc see one of the instruments on
view please limit their visit to an
inspection only, in order that the
work of the Test Department
staff may be interrupted as little
as possible.
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Mr. John Scott -Taggart with the oscillating crystal set.

THE reports of the work of
M. L,ossev, the Russian
engineer, prompted me to

carry out a large number of tests
with crystal detectors for the pur-
pose of seeing whether results
were commercially reproducible
or of interest to experimenters in
this country,

I indicated in my editorial
remarks last week that effective
oscillation on low frequencies had
been accomplished, and this week
I am able to say that I have been
able to obtain oscillations of
radio frequency with a crystal
detector, and to use these for the
reception of continuous wave
signals using the heterodyne
system.

Before describing the actual
set used, a few words regarding

the operation of the circuit would
not be amiss.

Crystal Characteristic Curve

The fact that a crystal will
oscillate at high frequencies is
more remarkable than would at
first appear, when one considers
the reason for the effect obtained.
The characteristic curve of a
crystal detector, up to a certain
point, is rational. As the voltage
across the crystal, however, is
increased beyond a certain point
(in .the neighbourhood of i5 to
20 volts in the case of a steel-
zincite combination) the curve be-
comes very uncertain, and during
this unstable portion of the curve
it is possible to obtain low- and
high -frequency oscillations with
the crystal, but beyond this point            

280

July 2, 1924 0 0 0 0 0 O 0     
Successfu

0
By JO

The first account of any
01

on the curve stability returns and
oscillation ceases.

The circuit for producing oscil-
lations- is exactly comparable to
that employed in an arc, and it
is illustrated in Fig. 1. It will
be seen that a battery Bi applies
a suitable potential through a
high -resistance Rz to the crystal
detector. Across this detector is
connected a condenser C and an
inductance L.

I find that the value of the
battery Bt depends on the sample
of crystal used, the particular
combination, the value of R2, of
course, and the particular adjust-
ment of the detector. The or-
dinary crystal detector using
galena, as employed in ninety-
nine out of a hundred sets to -day,
was found unsuitable for produc-
ing oscillations of either high or
low frequency, although it was
possible to obtain short bursts of
oscillation which, however, varied
in frequency and rapidly died out.
I found that the best combination
was that recommended by M.
Lossev-namely, steel and zinc-
ite. I tried different samples of
zincite, and two out of three gave
results. With the third I could
get no oscillations at all, although
with patience no doubt a point
could have been found on the
crystal which would give oscilla-
tion. Of the other two crystals,
one was considerably better than
the other, so that it must be
appreciated that complications
will arise due to unsuitable
crystals. I may say at once that
the adjustment of a crystal for
oscillation is probably ten times
as difficult as the adjustment of
it for the reception of wireless
signals in the ordinary way. The
experimenter, unless he happens
to hit on a particularly good             0
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1 Reception with the
;dilating Crystal
IN SCOTT-TAGGART, F.Inst.P., A.M.I.E.E.
practical results obtained, in this country, by means of an
;Mating crystal for wireless reception.

sample must therefore have con-
siderable patience.

Steel-Zincite Combination

I found that with the steel-
zincite combination the negative

f the battery must be connected
the steel contact which, as a

atter of fact, consisted of a
ramophone needle; the positive

terminal is connected to the
crystal cup containing the zincite.
A reversal of the battery during
these experiments did not enable
oscillations to be obtained. The
actual voltage across the used
portion of the battery BI was
made variable between to and 3o
volts, and it was found that with

some adjustments of the steel
and zincite detector a voltage of
as low as to volts could be em-
ployed, but the average, with one
specimen of crystal, was 15 volts,
whereas with another specimen
of crystal the average voltage
was zo volts.

Office resistance box enabling
any resistance from Jo to 8,000
ohms to be obtained. I found
that oscillations could be pro-
duced with any value of resist-
ance from 600 to 2,000 ohms, but
it was, of course, necessary after
every readjustment of the resist-
ance to alter the voltage of the
crystal battery, because increas-
ing the resistance R2 would
naturally reduce the potential
difference across the crystal.

Producing Oscillations
A good deal of searching on

the crystal was found necessat y

The variable resistance R2, in
the experiments, was a Post

The specially designed receiver used by Mr.John Scott -Taggart in his experi-
ments. For clearness of illustration the coils have been removed.     0                055e
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to obtain a suitable point for the
production of oscillations, and at
every new adjustment a variation
of the battery 13x was made. It
was found, however, that the

.voltage at which oscillations
could be produced was more or
less constant, and the simplest
method was to leave the battery
alone and search on the crystal
until oscillations were produced,
a slight readjustment of the bat-
tery Br sometimes being made.
It was found necessary, in many
cases, to wait a moment after
adjusting the crystal, because the
oscillations sometimes built up
slowly, but once they were in pro-
gress quite a steady note could be
obtained with a lucky adjustment.

The most disappointing effect

Fig. 1.-The circuit used for pro-
ducing oscillations.

which was in most cases obtained
was that the note refused to
remain steady, and usually after
a short time began to fall in
pitch, and finally disappeared.
This was found in most cases to
occur, but, provided a suitable
spot was obtained, the note
would remain quite steady. As
pointed out in my editorial last
week, with a good adjustment a
steady note was obtained for an
hour, and the apparatus was
then switched off, otherwise the

Fig. 2.--A pot?ntiometer R1 is a
refinement.

oscillations would probably have
continued for a much longer
period. The struggle, however,
to obtain a suitable adjustment
of the detector, or rather oscilla-
tor, lasted frequently for half -an -
hour, and in some cases longer.

Nor, when the adjustment vas
once found, was it very robust.
The slightest vibration or' the
smallest alteration in voltage, or
the pulling out of a coil, resulted
in a cessation of oscillations. In
short, the crystal was very
fickle; the oscillations would only
continue if one were fortunate.

Condenser Values
As regards the values of the

hay 2, 1924

microfarads,-' and-- oscillations of
corresponding frequencies were
obtained. Changes froth One
condenser to another very fre-
quently stopped the crystal oscil-
lating and a readjustment was
found necessary.

Fig. 3 illustrates the use of a
step-up transformer of the usual
intervalve type in which the
primary is connected across the
inductance L and telephones

Fig. 3.-The use of a step-up transformer across L for telephone
connections.

condensers C and L in the
Fig. r circuit, the first step I
tried was to use a 12 50 coil for
L and a 0.25 ,uF for C. This
produced good low -frequency
oscillations which could be
detected by connecting high -
resistance telephones across the

across the secondary winding.
This was merely found a conve-
nient method of testing for
oscillation, and it was found that
by not connecting the winding
Ti at all to L, but by simply
placing the transformer over the
coil L, that a coupling between

Fig. 4.-A modification using chokes.

inductance coil L. This arrange-
ment is illustrated in Fig. 2,
which also shows the refinement
of a potentiometer RI connected
across a part of the battery Br
or across a 6 -volt accumulator
in series with Br. I found that
low -frequency oscillations which
could be heard in the telephones
could, however, be obtained
when as low a coil as No. 300
plug-in coil was used with a
0.25 uF fixed condenser C.
Oscillations were not obtained
when telephones were used in
substitution of the coil L, but
perhaps if low -resistance phones
had been used oscillations might
have been produced.

Different sizes of condenser C
were tried from 0.25 tip to 5
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L and T2 was sufficient to pro-
duce the required note in the
telephones T.

Fig. 4 shows a modified form
of the circuit in which two choke
coils Zr and Z2 are connected in
the leads to the crystal contacts,
in an analogous way to that
employed in the case of the arc.
generator.

The photographs show the
actual apparatus employed.

This actual set is probably the
first oscillating crystal set built
up for wireless reception in this
country, and a brief description
may be interesting.

From the circuit diagram, as
illustrated in Fig. 5, it will be
seen that the oscillation portion
is -similar to -Fig. -4. Provisqott
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is made for connecting different
condensers in series with the
coil Lr. As shown in the figure,
a variable condenser C2, of
o.00x µF capacity, is used for
adjusting the wavelength of the
heterodyne oscillations which are
induced from the coil Li to the
aerial coil L2. In parallel with
C2 can be connected capacities
of any required size by means of
the useful McMichael flat con-
densers which fit into holders
and are interchangeable. Two
terminals are taken from the coil
Li, and telephones may be con-
nected across these for the pur-
pose of testing for low -frequency
oscillation in initial experiments.,
Terminals are also taken to the
two sides of the condenser Cr to
enable specially large capacities
to be connected in this position,
e.f., 0.25 µF.

Actual Results Obtained
The set gave very good con-

tinuous wave reception on a
number of stations, including
Ongar (GLA) and the Air Minis-
try station (GFA).

The choke coils Zr and Z2
were 1,250 plug-in coils, but
much smaller ones would prob-
ably give equally good results,
and in some cases might be un-
necessary. The resistance R2
was 800 ohms, and the voltage
across the slider on R x and the
tapping on Br was 21 volts. The
condenser Cx was a 0.002 /LP'
condenser, while the coil Li, in
some of the experiments, was a
No. 300. In the same experiments
the coil L2 was a No. 150, while
C3 was a 0.0005 µF condenser,
although a o.00x btF component
would be used in redesigning the
set. The detector D2 was simply
the usual galena type of detec-
tor employed on the ordinary
broadcast receiver. The coupling
between Li and L2 is variable.

The resistance R2 is not in-
cluded in the actual set, but two
terminals are provided for it, be-
cause a resistance box outside
the set was employed for experi-
mental purposes.

There is very little doubt that
the signals received on the set
were heterodyned by a harmonic
of the actual oscillations pro-
duced by the crystal, with the
coils and condensers used. A
condenser was tried across the
detector Di, but this did 'not
seem to make any difference,

although recommended by M.
Lossev for short wavelengths.

The set behaved, as a whole,
exactly like a valve set using a
separate valve oscillator, and the
beat note was perfectly pure and
could be varied by tuning C2 in
the usual way. The results were
extremely interesting, and indi-
cated that the crystal oscillator
might prove useful for the
heterodyne reception of continu-
ous wave signals.

duce a reaction effect into the
receiver circuit. This could be
done, for. example, by varying
the damping of the circuit, or by
altering one or more of the
values in the crystal -oscillator
circuit, e.g., the potentiometer
ot- the resistance R2. The very
fine adjustment, however, which
would be necessary would prob-
ably not remain steady, and for
this reason I very. much doubt
whether we shall hear of this

Fig. 5.-The actual circuit employed in the experiments.

Whether the trouble of ad-
justment is worth while is rather
a different question, and unless
specially suitable crystals are
found, or some suitable coherer
employed, it is doubtful whether
really reliable results can be ob-
tained.

There is a very general ten-
dency for a variation in the fre-
quency generated, and although
when oscillations were once
started they were quite powerful,
and if of audible frequency
would- readily work a loud-
speaker, the crystal exhibited a
tendency to stop oscillating when
it wanted to, and in some cases
it would oscillate for half -a -
minute, then stop for half -a -
minute, and then start oscillating
again, and so on. A proper
crystal combination might, how-
ever, result in quite a reliable
continuous wave heterodyne.

The Crystal Oscillator and
Broadcast Reception

As regards the application of
the crystal oscillator to broadcast
reception, I am not at all hope-
ful. The absence of constancy
and absolute reliability, which
would be essential, makes it very
doubtful whether anything more
than experimental results can be
obtained.

The idea, of course, would be
to keep the crystal just off the
oscillation point, and so intro -
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interesting arrangement in con-
nection with broadcast reception
on short wavelengths.

The " high-tension battery "
is also troublesome. A fair
voltage seems tot be an essential
feature of the cryStal arrange-,
ment. This reduces the argu-
ment against the valve to smaller
dimensions, the only objection
left being in connection with the,
filament battery and the initial
price of the valve. As the fila-
ment battery can now be reduced
to the size almost of a flash -lamp
battery with suitable dull -emitter
valves, one is almost tempted to
wonder whether the valve itself
is worth trying to abolish.

0 0
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Random Technicalities
By PERCY W. HARRIS, Assistant Editor.

Some notes of interest to both the home -constructor and the experimenter.

HAVE you noticed that
those distant stations
which came in so easily

during the winter are now very
difficult to raise with precisely
the same set? We are now ex-
periencing summer conditions,
and you will realise the wisdom
of the British Broadcasting Com-
pany in providing an ample
number of stations so that
listeners may be sure of getting
a good programme from at least
one station at any time.

I mention the matter because
I am inclined to think that sets,
both home-made and commercial,
are being condemned, for lack of
sensitiveness which is not theirs,
and which wilt only be remedied
by the return of winter condi-
tions.

Remember, too, that your
aerial and earth system may be
suffering from defects due to
atmospheric conditions and the
season. Your earth connection,
which heretofore has reposed
comfortably in a mass of moist
earth, may now be so dry as to
afford very little conductivity in
the soil. Still further, you may
not have noticed those creeping
tendrils from nearby vegeta-
tion which have slowly grown
over the insulators and reached
the aerial wire itself, thus afford-
ing a high -resistance leak to
ground.

* * *

If you began your wireless
listening about September last,
it is probable that your high-
tension battery is nearly ex-
hausted by this time. If your
battery is a good one-and there
are many excellent makes on the
market nowadays-the drop in
the voltage will have been very
gradual, and the consequent
reduction in signal strength
scarcely noticeable from evening
to evening. You may, however,
be very surprised to find that, on
connecting up a new high-tension
battery, your signals are vastly
improved.

Speaking of high-tension bat-
teries and their life, reminds me
that several minor adjustments
in a set may substantially affect
the amount of current drawn
from this battery. In many sets
with high -frequency stages, it is
customary to use a potentiometer
to apply a positive bias to one or
more of the grids, so as to
produce damping which will
lessen the tendency to self -oscilla-
tion. Now the application of a
positive potential of a grid
certainly has the effect referred
to, but by causing the valve to
work on a different part of its
curve, it Will cause a great deal
more current to be drawn from
the high-tension battery. Here
are a few figures, the result of
test this last week -end.

* *

The receiver used was my
original Transatlantic set (with-
out note - magnifying valves).
There are, as you know, three
valves in the set-two of the
V24 type and I QX. Using a
common battery of 6o volts for
the plate and with suitable fila-
ment adjustments, the total
current taken from the high-
tension battery is 3.7 milliamps
when the potentiometer is fully
on the negative side, and no less
than 8.8 milliamps when the
potentiometer is taken right over
to the positive side, there
being of course a steady increase
between the limits. This will give
you some idea of the drain on the
high-tension battery when posi-
tive bias is used for stabilising
purposes.

* * *

A very useful piece of appara-
tus now marketed in America by
a well-known firm of electrical
instrument makers, is a " radio
test set," specially designed for
the serious experimenter, the
manufacturer, and the dealer in
wireless equipment. It consists
of a neat case (very much like
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those used for portable type-
writers), in which are carried five
instruments and a valve socket.
The several instruments, any of
which may be used separately,
are a o to 1.2 filament ammeter,
a o to 6 filament volt -meter, a
o to 120 plate volt -meter, a o to
to plate milliammeter and a
+10. o. to-grid volt -meter. It is
therefore only necessary to insert
the valve in its socket, and to
connect up the necessary batten-,
in order to be able to plot
characteristic curves rapidly and
accurately. The whole outfit,
complete with instructions, sells
for $75 (about ..t5 of our
money). I have not yet seen its
equivalent in this country.

* *

Will readers please note that,
much as I would like to do so, I
find it impossible to reply indi-
vidually to all of the personal
letters addressed to me at this
office. The fact that a personal
reply is not sent is no indication
that the letters are not appre-
ciated, particularly when they
deal with readers' experiences in
one direction or another, or when
they touch on matters which are
dealt with in " Random Techni-
calities.'' I therefore take this
opportunity of thanking a very
large number of friends for appre-
ciative remarks, and also for
criticisms. Such letters are very
useful to all of us.

the Ilabio Societp
of (great Britain

An informal meeting of the Radio
Society of Great Britain will be
held at the Institution of Electrical
Engineers, Savoy Place, W.C.2, on
Wednesday, 9th July, at 6 p.m., at
which Mr. P. R. Coursey, B.Sc.,
F.Inst.P., will give a talk on the
manufacture of condensers. The
talk will be illustrated with lantern
slides. Members of affiliated
societies are cordially invited to
attend. Tickets of admission may
be obtained by application to the
Honorary Secretary of the R.S .G.B.,

53, Victoria Street, S.W.I.
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The Dust Problem

THE worst of wireless from
one point of view is that it
entails the use of ebonite

panels, and there is nothing like
ebonite for collecting dust. Even
if you cover up your set very
carefully when it is out of use
you will nearly always find that
it manages somehow to acquire a
thin layer of dust which spoils
its looks until the panel is
cleaned. And the job of cleaning
a large set is not at all a straight-
forward one if you tackle it in the
ordinary way with a duster.
There are so many little places
that simply cannot be got at satis-
factorily. If you use separate
valve legs (as you should) for
your valve holders you will soon
find that there is a deposit of dust
in the spaces in between them
which is very difficult to remove.
And there are many other awk-
ward places, as, for instance, be-
tween the studs of a selector
switch or the clips of a double -
pole change -over switch, be-
tween pairs of terminals that are
fairly close, round the edges of
condensers mounted on the panel,
and the chinks and crannies be-
tween the core and the drum or
a low -frequency transformer.

Common Faults in
Reflex Circuits

SIR,-With reference to Mr.
Kendall's interesting article on
" Reflex Faults " in your last
week's issue. The following de-
tails of an obscure fault in a
STioo receiver may be of interest.

The symptoms of the fault
were these :-When first put into
operation, signals would be full-
strength for a period of two or
three minutes, when with no
other warning than a slight
" click " they would " go off "
to little more than crystal
strength. No amount of re -ad-
justment would effect a cure, and
the only means of putting the set
in action again appeared to be to
pull out the anode coil (of the
plug-in variety), and immediately
replace it, whereupon signals

Still, if you want efficiency,
dust must be got rid of, for its
presence may seriously impair
the working of the set. It must
be remembered that high -fre-
quency currents travel only over
the surfaces of materials. Now,
it is of little use to provide insula-
tion by means of ebonite if you
allow its surface to become cov-
ered with a skin of dust which
may contain a large proportion
of conductive matter. Things

The cleaning brush suggested
in this article.

become worse in damp weather,
for dust is strongly hygroscopic
and collects an appreciable
amount of moisture from the at-
mosphere. When this happens
the surface insulation resistance
of the panel may drop down to
less than one -tenth of what it
originally was, with the result
that various queer things happen,
especially in the high -frequency

0

would come in at full strength
once more, the whole process
being subsequently repeated.
Only instantaneous disconnection
of the anode coil was required
to effect a temporary cure.

After much concentrated
thought and mental " tracing -
out " of circuits, the primary of
the first (reflex) transformer was
suspected. This, when first
tested, had appeared to be O.K.,
but on subsequent testing it was
found that the " dis." was inter-
mittent-the transformer would
function perfectly for a few
minutes, and while doing so
would show up O.K. on test ;
immediately the " click " and
loss of strength appeared, how-
ever, the primary, on test, would
show a " dis."

The transformer* in question
was of a well-known and expen-
sive make ; when replaced by an
equally good pattern, however,
the trouble completely vanished.
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circuits. The writer has recently
hit upon a way of dealing with
the dust problem which makes it
a matter of two or three minutes
to dust the panel of even a large
set studded with terminals, valve
legs, switches and components.
It is simply to use one of those
flat soft brushes about an inch
wide (a hard brush is absolutely
useless, for it simply pushes dust
about and does not remove it),
used for washing in skies in
water - colour painting. These
cost from is. to 35. apiece, ac-
cording to their size, and they are
very well worth it to the wireless
man. Thanks to their soft hairs,
they actually pick up the dust
from the panel, and it can be
shaken out of them every now
and then. One uses such a brush
broadside on in places where
there is plenty of room, and turns
it sideways for getting in between
valve legs and going into other
cramped spots. If a brush of this
kind is kept in a drawer of. the
wireless table two minutes' work
before the set is brought into use
will ensure that the panel is ab-
solutely dust free, and therefore
in its best insulating condition.
Be careful, though, to switch off
both H.T. and L.T. before you
use the brush, otherwise its metal
part may cause short circuits.

R. W. H.

This goes to show that even
though a transformer may appear
to be O.K. on test, it is not
necessarily above suspicion.

The removal of the anode coil
appears in some way or another
to remove the load from the
transformer, thus having the
effect of producing a shaky sort
of contact. The actual reason for
this is somewhat obscure ; I sug-
gest that it might be due to some
form of magnetic movement of
the windings, but this is, of
course, open to question. I
should welcome suggestions on
this point.-Yours faithfully,

B. CURTIS ELLIOTT (2ALR).
Ealing, W.
Intermittent disconnections

are probably the most difficult
type of fault to locate, particu-
larly in transformer secondary
windings, where they produce in
some cases just the symptoms
observed by this reader.

G. P. K.
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Faithful Reproduction by Broadcast
The discussion following upon

By P. P. ECKERSLEY, M.I.E.E.

the paper recently read before the Radio Society of Great Britain.

(Continued from page 253.)
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Mr. P. K. Turner
I should like Captain Eckersley

to deal a little further with the
question of where the distortion
lies in the receiver. Captain
Eckersley has suggested that it is
mainly in the loud -speaker, but 1
am not quite sure that it is only
in the loud -speaker. Whereas I
am sure that none of my present
hearers ever have distortion in
their sets, there are quite a
number of people called broadcast
listeners, and the percentage of
distortion in their receivers is,
roughly, go per cent. in the set
and to per cent. in the loud-
speaker, because they do not get
the chance to play about with
the loud -speaker.

Setting aside the fact that re-
sistance coupled amplification is
better theoretically, it is quite
possible to get, with transformer
coupling, infinitely better results
than are obtained by most sets in
the hands of broadcast listeners
that I have seen, and one of the
main points in which we can help
these people is in the valves they
use. If one is going to get any-
thing beyond the most moderate
power for a small room, it is my
fixed conviction that the ordinary
" general purpose " valve is not
sufficiently powerful for the job.
It has not got a long enough
straight part in its curve to deal
with a loud -speaker unless it is
grossly over -run. Even the dull
emitter valve cannot be made to
do the work properly.

There is one point about the
series rejector in use with tele-
phones. A very handy method of
doing this, which enables any-
body. to play about with it with-
out purchasing. special chokes, is
to insert, in series with the high -
resistance telephones or loud-
speaker, the primary of an inter -
valve transformer,. of which the
secondary is shunted by the
largest variable condenser which

can be got. If you have a fairly
heavily wound high ratio inter -
valve transformer you will usually
find that you can successfully
make that a rejector for this pur-
pose. It is necessary, also, or
advisable, to insert ohmic resis-
tance in the circuit of the rejector
to prevent it " rejecting " too
powerfully.

I test a lot of transformers and
loud -speakers and valves, and I
find that there are at least a dozen
loud -speakers that give excellent
results, but there is an enormous
difference in transformers. A
good transformer will give good
results, which to the ordinary ear
are hardly distinguishable from

resistance amplification ; but there
are not many such.

Mr. Davis
If we assume that rectification

is proportional to the square of
the amplitude, then we get strong
signals out of proportion to weak
ones. Does Captain Eckersley
make any allowance for that in
the regulation of the output?

Mr. Lawes
It may interest some of you to

know that the potential across a
400-microhenry coil with a series
aerial condenser is about 6 volts
at a distance of three or, four
miles from 2L0. With regard to

Our photograph shows Captain Twelvetrees, whose broadcast
motoring talks are so well known. He is here seen with a

portable receiver at the Ascot racecourse.
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the use of a detector -valve, a
short while ago I tested one of
the cheap Dutch soft valves, and
was surprised to find a very con-
siderable improvement in the
quality of a loud -speaker, coupled
with increased loudness.
should like to say, also, in con-
nection with Mr. Reeves' remark,
that in my opinion the shape of
the pole pieces of loud -speakers
has not received sufficient atten-
tion. Some time ago, in testing
loud -speakers for use on ships, I
found that the shorter dimension
of the area of the pole -face made
a considerable difference to the
loudness and quality. I therefore
made a loud - speaker with
laminated Stalloy pole pieces, the
size being about I in. by in.
across. That is about three or
four times the usual size. Lately
I have constructed a loud -speaker
with similar poles, and I find the
tone is much more mellow. Ap-
parently the narrow pole pieces
employed on some loud -speakers
produce local disturbance of the
diaphragm, having a rather high
frequency, and that may produce
a difficulty. Lastly I should like
to take up a point mentioned by
Captain Eckersley when he spoke
about the organ notes. Some
time ago, when being shown over
2L0, one of the gentlemen there
said that the lower organ notes
on Sunday afternoons were pre-
sent at the transmission. I have
never been able to get them.
Now, taking a 16 -ft. organ pipe,
this will have a wavelength of
32 ft. The frequency is therefore
about 40 cycles. That nice little
picture on the board begins, I
think, at 200. I would like to
know whether the lower notes are
present in the transmission.
(Laughter.)

The President
I have been very greatly inte-

rested by this lecture because
Captain Eckersley has dealt with
the matter in a manner only pos-
sible on the part of those who
have been deeply immersed in the
subject for months. The subject
has become so vast, and is so
largely unexplored, that to the
ordinary person it is practically a
morass without any marked paths
through it. That always happens
where you have a new application
of a variety of sciences; because
where many sciences meet there
are very rarely any individuals at

hand who know all the necessary
paths, and therefore a great deal
of spade work has to be done in
separating- the various sciences
and moulding them together in
the appropriate manner. For ex-
ample, Captain Eckersley has
found that there are no books on
acoustics. Of course, as a matter
of fact, there are a great many
scientific books on acoustics. I
think he has to admit that there
were some a yard thick-but he
meant that they were so difficult
for most people that it amounted
to there being practically no
books. Exactly the same diffi-
culty occurred nearly 3o years
ago in connection with electrical
alternating currents. We had
Maxwell's theory and Heaviside
as the interpreter, and people of
that day said that, although
books were in existence they were
of no use because they could not
read them. Before the books
could be used they had to be inter-
preted. A tremendous amount of
research was involved in inter-
preting Maxwell's and Heavi-
side's original work, and I have
no doubt the same thing will
happen in acoustics. There is
information in these books, but it
remains for people engaged in re-
search work, such as that which
Captain Eckersley is doing, to
translate those books into more
general practical application, and
that he is doing in a splendid
manner. It is characteristic of
him that he gives us a good deal
of wisdom mingled with his
humour, and I think he is right
in saying that a great deal de-
pends upon satisfying people in
the art of suggestion. If you
can give them some notes that
suggest they are listening to a
band, they believe they are listen-
ing to a band and are satisfied.
(Laughter.) In other words, I
think that in reproduction a good
deal has to be left to the imagina-
tion. For instance, I believe that
in a telephone conversation, 6o
per cent. of the words would be
unintelligible were there no con-
text for the imagination to make
use of for supplying the omissions
and completing the meanings of
the separate words. Possibly it
is the same, and may always be
the same with broadcasting, un-
less workers like Captain Eckers-
ley can bring about true distor-
tionless transmission and recep-
tion.
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Mr. Percy W. Harris

There are two small practical
points I should like to mention.
Captain Eckersley mentioned that
we occasionally put condensers
across our loud -speakers, and he
does not recommend us to do it
as we introduce a resonant
circuit. I have tried a very large
number of loud -speakers of vary-
ing quality, and I certainly agree
with Mr. Turner that quite a
large number give excellent
results, but it does seem to me
that many of those loud -speakers -
are' deliberately designed to be
used with a condenser across 
them, for in many cases the
absence of any shunting- con-
denser across the terminals gives
an unpleasant tone which is
peculiar and noticeable in these
loud -speakers. Placing a small
condenser across the terminals of
the toud-speaker remedies. that
defect. Perhaps Captain Eckers-
ley can say whether it is the
custom of the manufacturers of
loud -speakers to allow for the
presence of a condenser across
the terminals, because in the
average set the condenser is there
and apparently the Manufacturers
are allowing for their use. One
speaker mentioned the use of
metallic horns and suggested
that they were part of the cause
of distortion. I do not know
whether that is the case. I am
inclined to think that the metallic
horn is frequently blamed for
defects which are not in it, and
I believe that so long as the
lower portion of the horn is made
of rigid metal we do not get
much distortion. A gramophone
which has recently been placed on
the market-an improved model
of a well-known existing machine
-has a decidedly improved
quality. Up to the present
wooden horns have been used,
but in the new model the horn is
constructed of cast iron, very
thick. If the metal of the loud-
speaker horn is thin all the way
down to the small orifice (which
is the case with some of the
cheaper loud -speakers), there are
unpleasant resonance effects. I
do not know whether others
agree with me, but I consider
that the introduction of wooden
horns on loud -speakers during
the past year or two has not
brought any improvement in
quality.

(To be continued)
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ST100
SIR,-As a regular reader of your

paper who has seen many opinions
passed lately with reference to the
STioo, I have just constructed the
set, and find it all that can be de-
sired. I have heard all B.B.C. sta-
tions and also several Continental.
Several of the B.B.0 stations have'
been received with volume enough
to work the loud -speaker. I have
also, running from this set, about
3S feet of Flex which goes into the
next house, with two pairs of head-
phones connected. This does not
appear to reduce the volume of
sound with the loud -speaker I = use.

I 'am enclosing photographs of
the set as made and fitted entirely
at home. I think you -will agree that
the arrangement is very compact.
The accumulator and the H.T. are
stored in the lower compartment of
the cabinet with two switches con-
nected from them to the panel. The
set can be left tuned in, and merely

switched off and on, thus making it
so simple that a child can use it.

I am also thinking seriously of
making the 5 -valve Transatlantic
set; and when I have it completed
and tested, .1 will forward photo-
graphs for you to see.

Wishing your ,paper every, suc-
cess-I remain, yours faithfully,

R. J. LUSON.
N.W. to.

SIR, ---I enclose herewith a photo-
graph of an STioo receiver which
I have recently constructed for the
West Hill L.C.C. School, Wands-
worth, S.W.IS, using Myers' valves
and R.I. transformers. It is
mounted in a vertical cabinet with
removable glass back, so that com-
ponents and wiring up can be
easily seen by the boys of the
school.

The object in making the receiver
is to enable the educational talks
from 2L0 to be heard from a loud -
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speaker by the school, and also to
illustrate science lessons, some of
the elementary principles of wire-
less telegraphy and telephony being
included in the scheme of science
instruction.

Results obtained are excellent.
Within a few minutes of switching
on after completion spark and C,.Vv.
stations were coining in strunglv,
and I distinctly heard a sopran
solo with piano accompaniment in
the telephones. According to the
daily programmes of the B.b C.,
Manchester was the only stati .n
transmitting at the time.

The volume of sound from the
loud -speaker when receiving 2L0 is
terrific. The circuit is everything
you claim for it, and everyone is
very satisfied.

I propose to construct shortly
another receiver with the same cir-
cuit in a Jacobean cabinet on the
cabinet gramophone lines for my
own private use.-Yours faithfully,

EDW. M. KNIGHT,

A handsome ST100 receiver made by Mr. R. J. Luson.
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THE OMNI " RECEIVER
SIR,-You may be interested to

hear that using the single valve
dual circuit ST74 on a modified
" Omni," I tuned in a station on
about 390 metres on June 5 at 11.3o
p.m., which announced itself as
Madrid. I also listened to it again
on the night of June to. Signals
were 'clear and quite as loud as
London on a crystal set (23 miles),
atmospherics being not very bad.-
Yours faithfully,

H. N. SWAN.
Longfield, Kent.

FROTHING
SIR,-Regarding your tip, for the

treatment of frothing accumulators,
I have tried same with most satis-
factory results. The kind of soap
used, as would be supposed, appears
to be immaterial.

The action of the addition would
appear to be this : The acid elec-
trolyte liberates the fatty acids from
the soap, and these acids having a
very low surface tension, by form-
ing a thin film on the electrolyte,
decrease the tendency to froth by
lowering the surface tension.

This effect, as you are probably
aware, is somewhat similar to the
case of large power accumulators
which frequently have a layer of oil
on the surface to trap the acid mist
caused by the decomposition of the
electrolyte.

Theoretically, no harm what-
ever can come to an accumulator
by the addition of a small quantity
of soap such as you suggest, the
only effect being the almost imper-
ceptible weakening of the electrolyte
by the hydrolysis of the soap,. which
effect is, of course, negligible.-I
am, ours faithfully,

R. F. G. HOLMES.
London, N.
P.S.-Since writing the previous

I have confirmed my statement re-
garding the mechanism of the soap

Wireless Weekly
addition by adding five drops of
oleic acid (the chief fatty acid con-
stituent of soap) to a frothing
accumulator. The frothing ceased
almost immediately, thus proving
the action to be due to the fatty
pe;ris liberated from soap owing to
hydrolysis by the electrolyte.

R. H.

STRAY COUPLING
SIR,-I notice in Wireless Weekly,

June i 1, " The Cross -Coupling
Question," reference is made to

The West Hill L.C.C. School, Wandsworth, ST100 receiver.
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5 to '5 Megohms,
2/6.

5o,00o to xoo,000
Ohms, 3/6.

Other Resistances
to suit any circuit.

ARE THE BEST
FOR THE
FOLLOWING
REASONSk

Continuously
Variable.

Silent in operation.
Constant in any
temperature. Dust
and Damp proof.
Each tested and
guaranteed. Neat
and well made.
Send P.C. for des-

criptive folder.

SEE THE TRADE MARK BEWARE OF
ON EVERY GRID LEAK. IMITATIONS.- - - - - - - - -
I Coil Former for Windine Inductance Coils 4 / 6

For full details see "Apparatus Tented," Ansel8th,
" Wirelees wekly."- - - - - - -

NOTE NEW ADDRESS :

WATIVIEL WIRELESS Co.
332a, Goswell Road, London, E.C.1.

'Phone: CLERICENWELL 7990.

.rae.reg..

.0.**

Established
26 Years.

TO HEADPHONES
TO LOUD SPEAKERS
TO COILS

REWOUND to any RESISTANCE & MADE EQUAL to NEW.
PRICE QUOTED ON RECEIPT OF INSTRUMENTS.

PROMPT DELIVERY.

The VARLEY MAGNET COMPANY
'Plane: Woolwich 888. WOOLWICH, S .E .18 .

REPAIRS

WORLD

Our NEW type
All Condenser

WIDE
Recognition

(as illustrated) will appeal to thousands of constructors who prefer the following points:-
One Hole Fixing, Tag Connections, Heavy Aluminium Top and Bottom Plates.
The best, and nothing but the best, British material and workmanship are put into this new
Fallon Condenser. Metal -to -Metal adjustable bearings. Stout, well -cut Aluminium
Vanes. Complete in every respect and exactly as illustrated.

Plates PricePlates Price

ill supply Our

Plates PricePricePlates Price
'001 57 8/- I '0003 19 5/6 I '0002 13 4/6 I Vernier 3 3/6
'0005 29 61. I '00025 15 5/- I Vernier 5 4/- I

n For those who prer we str IMPORTANT NOTICE. , known All model,.
which

is exactly the same as the
1 Insist upon FALLON oseoialidee 1 ,

I and refuse firmly to accept =bad- . °move, except that instead of having aluminium ends
totes. II your local dealer will not ; it has composition end. Write direct for Trade terms.

I supply, send to us direct. You run 1 FALLON CONDENSER
I no risk in sending to us direct, wet

guarantee prompt and safe delivery 1 CO., LTD.
: AND PAY THE POSTAGE. The Condenser People. Phone : Tottenham 1932.
' Delivery by return of post, as we : White RibbonWorks, Broad Lane, N.15.

carry large stocks. And 143, Parringdon Road, E.C.1.
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" nearly an impossibility to tune
2H.F. tuned Anode."

I have such a set which has been
working for two years, and
although I have no potentiometer
and reaction on aerial, it is impos-
sible to howl unless reaction cc..;--
ling is jammed up. Many amateurs
will testify to my reception of their
telephony (on 4-10 watts) from all
parts of England, constantly, and I
have no real trouble tuning them
in on my set. (There is dust I- in.
thick on it!) Set consists of loose
coupled tuner wired away from
actual set, and connected by thick
copper rod, basket coils for anodes
and slate -pencil gridleaks to L.T.
Prim coil 75 (series condenser),
secondary 75, and reaction 35. I

find if bigger secondary coil is sub-
stituted set is inclined to howl. I

have a large capacity accumulator
4v., do not use more than 5ov.
H.T., and can get all stations with
24v. H.T.

If users of 2H.F. would try
this tuning arrangement and also
the effect of reversing one of the
anode coils. I am sure it will im-
prove matters. With best wishes for
future success of Wireless Weekly,
-Yours faithfully,

H. BRAINE.
Dublin.

A NOVEL ARRANGEMENT
SIR,-I beg to submit the enclosed

photograph of a crystal receiver
-which I have built on two gramo-

phone records. It might perhaps
be of interest to your readers.

The circuit employed is No. 2 in
your book-" How to Make Your
Own Broadcast Receiver."

With an indoor aerial consisting
of five single copper wires across
the ceiling on the first floor, and
an empty Mackintosh's toffee tin
for the earth buried 2 feet in the
garden immediately below, this

A neat crystal receiver, the com-
ponents being mounted upon a

gramophone record.

simple receiver picks up 2L0 com-
fortably, using four pairs of 4,000
ohm phones simultaneously.

Wishing your valuable paper
every success.-Yours faithfully,

E. H. V. WILLIAMS.
London, S.W.

" A CURIOUS COINCIDENCE."
SIR,-With reference to Mr.

E. D. G. Barnby's letter in a recent
issue, I was myself within mile of
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the Brooklands Cemetery at the
time the lightning shock occurred.

My impression is that the occur-
rence was made more of than was
justified.

I had gone down to my father's
house to use his garage to finish a
small painting job on my light car
and had just opened the doors when
a very heavy clap of thunder made
me jump round. (I may say that
am supposed to be the kind of man
who would not jump if a load of
bricks were dumped behind me un-
awares.)

My wife said afterwards that she
was dozing on a settee at home
(about ti miles away), and the
shock was sufficient to cause her
to roll off on to the floor in her
half -asleep condition.

I could see no trace of any
damage in the cemetery caused by
this shock; it may be of interest
that there are here a very large
number of wires on two sets of very
high poles, and that the wires pass
over along a belt of trees. I did
not trouble to walk into the ceme-
tery specially to look for damage,
but I feel sure that if there had been
any the daily Press would have let
us know of it.

My own aerial and everyone
else's, so far as I know, suffered no
damage; the shock occurred about
2.30 p.m., Wednesday of Whit-
Week.-Yours faithfully,

ARTHUR F. WILLIAMS.
Timperley, near Manchester.

COIL HOLDERS.
This is the ideal Coil Holder
for Honeycomb and Burndept

Coils. WIRELESS on EASY TERMS
GAMAGES have now extended their easy payment system to

Wireless, and you may now secure on payment of first
deposit, Wireless Sets from £10 upwards, balance being payable
in monthly instalments. Write for details to Wireless Dept.,
and get your Set in good working order for Summer.

Made in .........
Best

Ebonite,
with all brass parts
finished dull nickel.

Perfect movement, which can be tightened when
using large coils. Obtainable for two or three
coils. Prices as

ed. ILIP

For twoFor three
Price

Post 6d.
Price

TERMINALS
A Special line of terminals, exact size of illustra-
tion. Fitted with two nuts and
washers. Offered by Gamages
at .. .. per dozen

Postage extra.

Order by
post direct
from this
announce-

ment on our
Moneyback
Guarantee.

A
Fora further selection of st2rling
values,write for your copy of our
New Wireless Catalogue --post
free on request.

INSULATED HOOKS.
Here I. the Hook for indoor
aerials. Well made and finished
as illnstration. Measuring 2 in.
over all. Price per dozen-

PERMANITE116Postage
3d.

The World's Best Crystal
We were selling "Permanite " for many years prior to
1915, when it was bought by the Government. Shortly
after the War, the small number of experimenters who
restarted their activities demanded " Permanite " Crystal
because they knew it was the best-and in those days when
there were no broadcasting stations, the crystal had to be
good or nothing could be received. Get a Piece ! Price

6
Post Free.

COIL SOCKETS.
Handy Coil Pings. Very useful for Home-made Coils,
Made in best quality ebonite. Either type A or B.
If what YOU want is not here, you can
be certain we have it in stock-Pay
us a visit of inspection-everything
from a complete set to the smallest
accessory. Post 4d. .. .. Price

FILAMENT RESISTANCE.
The " Velvet

Filament
Resistance for

one or two
valves.
Perfect

movement.
Similar to
illustration,

but with many
improvements

in the
details.

tc.- _
*P,

Price

o! Many other
I i

types in sic,*
Come anti

see them' Post 'id.

A. W. GARAGE, L1:1? HOLBORN, LONDON, E.C.1
Also at Benetlinks, Cheapside, E.C.2
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A L.F. Transformer of
Type

MESSRS. BEARD &
FITCH, LTD., send a
sample of the " Success "

low -frequency intervalve trans-
former, which they handle
wholesale.

This is of the hedgehog type,
with a small core of iron wire
turned back over the windings;
but is enclosed in an ornate brass
tubular case, with terminals on
the ebonite end -plate. The
whole is 2i in. high and al in.
diameter. Holes are drilled in
the lower flange for fixing.

No particular provision is
taken to ensure effective 'nsula-
tion of the leads where they pass

Wireless Weelily

Apparatus
we have tested

Conducted by A. D. COWPER, M.Sc., Staff Editor.
Hedgehog through the iron wire core, and

a piece of folded paper is relied
upon to keep separate these wires
where they connect to the ter-
minals. On test the insulation
resistance between primary and
secondary was adequate. From
the comparatively low D.C.
resistance of both primary and
secondary it was clear that a
high impedance was not to be
anticipated; in actual trial the
comparison with other trans-
formers and with the standard,
the performance was very poor,
the tone being muffled and dis-
torted, whilst the amplification
was low, being in fact no better
than with a good choke -capacity
coupling (around 3 times).

We cannot recommend this
instrument to our readers in its
present form.

L.F. Transformers
Messrs. H.T.C. Electrical

Co., Ltd., have sent for test and
report a couple of their low -fre-
quency intervalve transformers,
described as of i : 5 ratio.

These are small instruments
measuring about 21 in. by 21 in.
by i in., of the ordinary pattern
with closed iron core of stamp-
ings of rather small cross-sec-
tion. Drilled brass brackets are
provided for fixing, and small
terminals on ebonite strips.

On test with the " Meg "
tester at soo volts D.C., the insu-
lation -resistance was found to be

"Tangent"
L. F. Transformers-

Fitted with soldering terminals or
fitted with patent " Tangent " ter-
minals. Tested on actual Broad-
casting. Guaranteed for silence,

speech and music.

No second-rate
effects will satisfy
t h e intelligent
Purchaser Jo r
whom "Tangent.'
fitments a r e

designed.

Send for
Leaflet
et W.'S

ENORMOUS SALES ENABLE
ANOTHER PRICE REDUCTION to 12/6

If fitted with patent Tangent terminals -2!. extra.

Est. 1872.

GENT & CO., LTD.
Manufacturing Electrical Engineers,

Faraday Works,
LEICESTER. O 0
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Manufacture of Broadcasting Apparatus

USE OF PATENTS
The pioneer work of the Marconi Company in connection with
wireless telegraphy and telephony is well known, and as the
result of many years of research work and considerable expendi-
ture, the Company controls numerous patents relating to the
manufacture or use of wireless telegraph and telephone apparatus.

The Company is prepared to grant a licence for the use of its
patents in connection with the manufacture of Broadcasting ap-
paratus to any member of the British Broadcasting Company, Ltd.

A large number of firms (including the principal manufacturers)
are already so licensed and pay royalty for the use of these
patents,and all apparatus manufactured under licence is so marked.

Any persons or firms manufacturing or offering for sale valve
apparatus embodying patents controlled by Marconi's Wireless
Telegraph Company, Ltd., without its permission render
themselves liable to legal proceedings for infringement.

Whilst hoping that it will not be forced to take legal proceedings
the Marconi Company wishes to give notice of its intention to
protect its own interests and those of its licensees, and in cases
of infringement the Company will be reluctantly compelled to
take such steps as may be necessary to defend its patent rights.

Marconi's Wireless Telegraph Co., Ltd.
Marconi House, Strand, LONDON, W.C.2.
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unexceptionable in the one instru-
ment, and adequate for all
ordinary purposes in the other.
In actual reception of local broad-
casting, with a stage of power
amplification with proper grid -
bias and a small -power valve,
compared with the standard the
performanze of both these trans-
formers was quite good, though
the quality left something to be
desired, a good deal of the bass
notes being lost. The actual
amplification measured was of
the order of 4f, compared with 7
for the standard large expensive
transformer under identical
conditions.

The general finish and appear-
ance of this small transformer
are of an attractive character.

A Variable Condenser with
Corrugated Plates

Messrs. Formo Co. have sent
for test a sample of their
" Formo-Den.sor," a new type of
variable condenser with plates
baying V-shaped oil cular corru-
gations; it is claimed that this,
by increasing the effective area of
the vanes, reduces the bulk of the
instrument for a given capacity,
and at the same time renders the
instrument more sturdy.

The .31 -plate type tested had a
maximum capacity of .00756 µF
on measurement, the minimum
being .00025-rather lower than
usual in a condenser of this size.
A three -plate vernier arranged on
the same spindle gave a fine
adjustment of .00004 ILF range.
The whole instrument was only
3 in. high (excluding knob and
spindle), and about 31 in. dia-
meter. One -hole fixing, in a
a in. clearance hole in the panel,
was provided for, and terminal
tags for connections underneath.
The end -plates were of composi-
tion; the whole structure ap-
peared extremely rigid and
mechanically sound. On test
with 500 volts D.C. with the
" Meg " tester the insulation re-
sistance was unexceptionable.

An ingenious clutch device
made possible the control of both
main bank and single vernier
plates by the same knob; by
slightly depressing the latter the
main bank were left at their
setting and the vernier was separ-
ately controlled for fine adjust-
ment. Some care must be taken
that the end -wire motion of the
single vernier plate does not pro-
duce short circuits, as it is diffi-
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cult to see if the plates are clear
with these corrugated plates.

On practical test, the
mechanism worked smoothly and
silently, and fine adjustment was
readily possible by the vernier
device.

Audio Chokes
From Messrs. H.T.C. Electri-

cal Co., Ltd., come samples of
their audio -choke coils, for use in
low -frequency amplification cir-
cuits, etc.

These are about 21 in. long by
/ in. diameter, and small terminal
nuts on each of the square ebonite
ends; brackets for fastening down
on the panel, etc.; are also pro-
vided. The resistance when
measured came out at about 800
ohms.

In actual reception, using a
stage of power -amplification with
this choke -coupling, and proper
grid -bias on a small power -valve

a moderate degree of amplifica-
tion resulted, about 1.5 compared
with 7 for first-class transformer
coupling under otherwise identi-
cal conditions. The quality of
the reproduction of speech and
music could not be described as
remarkably good, with this small
audio -choke.

ELECTRADIX RADIO GEMS

REDUCED PRICES
TOWNSEND' and Valve Wavemeters, Midget Alternators, Tape
Recorders, Transmitting Gear Amplifiers, 10/- Valve Cabinets,

Remote Control Panel.
6/6 Osram and Echswas Valves, R.A.F. " C "type. The finest all-round English Valve. With
Adapter. 7/6. Liberal discount. Alternators, 200 watts, 70/- 500 watts, £8 10/-.
Accumulators from 416 ; Hydrometers, 2/6 ; Milli -Ammeters, 6 mirk, 30/- ; 50 m/a. 35/-,

- Aerial Wire, all types, wholesale, tons stocked ; Amplifiers, 3 -valve, £4 10i -dF
5 -valve, 16 ; 6 -valve, £7 ; 7 -valve, £8 ; Buzzers, 1/6, 3/6 ; Valve Boxes an
Coil Boxes, 1/6 ; Cabinets,10/- ; Condensers up to 24 mfd., all types Dynamos.
6 -valve and 12 -valve ; 6 -amp., 60/-  H/T 1,000v. Hand, £8 ; m.d.12/1,200
volts, £22 ; Earth Clips, 6d.; Mats, 12/- ; Spikes, 1/3 ; Ebonite Panels, 3/61 b.
Instruments and Meters, fine selection, all sizes, from millivolts to 2,000v.,
low prices ; R.A.F. Insulators, lid. ; Loud Speaker Units, 7/6 ; Microphones,
1/-; Phones, 2/6 to 32/6 ; Plugs, 3d. ; Potentiometers, 3/6 ; Receivers, complete
Crystal, 5/- ; 2 -valve, £4 ; 3 -valve, 13 15/- ; 5 -valve, £5 5/-. Switches, all
sizes, Dewars, to 200 -amps., Special Bargain 2 -valve C.W. Transmitters.
£3 10/-; Ammeter Panel for Ditto, 17/6; Remote Control Panel, Vario.,
Cond., and Rheo., 17/6; I -valve Trench Transmitter, £5 ; Spark Sets,
100/600 metres, 15/6; Large 52B 100 watts ditto, 30/-; Telephony Sets

(C. No. 34), £7 ; Tuners, R.A.F., 8/- to 40/-; Valves, all types. Dull Emit.,
17/6; 2 -grid, 7/6; Variometers 3/-; Sq. Panel Wire, 3d. per 24 -inch rod; Wire in all
gauges and covers ; Rubber Flex Id. per yard.

Prompt Delivery by Mail all over the World. Send 3d, stamps for Illustrated
Catalogue of Radio Bargains, now ready. Contains special information regarding
Wireless Apparatus of priceless value. A visit to our Showrooms will well repay
you. 'Buses pass the door. We are close to Aidgate Station. Metropolitan Railway.

First opening down left on Minories.

®LESLIE DIXON & CO.®
9, Colonial Avenue, Minories, E.1.
Telephone : Avenue 4166. Telegrams Electradix, Ald., Loudon."

LEADERSHIP CREATES RESPONSIBILITIES.
We realise ours, and appreciate that our duty to

the ever increasing number of readers of MODERN
WIRELESS and WIRELESS WEEKLY lies in

maintaining the high standard of quality prevailing at
:: their inception. ::

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

V4a4eltfiral4
GOLD SEAL PLASTIC METAL
the best contact possible, and get LOUDER & CLEARER SIGNALS.

Contains no mercury. Of all Wireless Stores.
Enough 6d per

for 3 cups packet.
Wholesale enquiries (or sample packet 6d.) to

R. LEVY. 53. BEN JONSON ROAD. LONDON. E.1. 0

Turn your Wireless knowledge
into cash
We are always pleased to receive interesting articles for
our various publications, and those accepted will be pur-
chased at good rates. Articles can be submitted with or
without diagrams or photographs. Where constructional
articles are submitted, evidence of the actual working of
the apparatus described must be forwarded if required.

RADIO PRESS LTD Devereux Court, Strand, W.C2
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Information Department

Owing to the tremendous increase in the number of queries, and the policy of the Radio Press to give expert advice
and not merely " paper circuits," it was found necessary some months ago to enlarge our special staff. In view
of the expense incurred we are reluctantly compelled to make a charge of 2s. 6d. for replies, according to the
rules below. All queries are replied to by post, and therefore the following regulations must be complied with :-
(I) A postal order to the value of 2s. 6d. for each question must be enclosed, together with the coupon from the
current issue and a stamped addressed envelope. (2) Not more than three questions will be answered at once.
(3) Complete designs for sets and complicated wiring diagrams are outside the scope of the department and cannot
be supplied. (4) Queries should be addressed to Information Department, Radio Press, Ltd., Devereux Court, Strand,

London, W.C.2, marking the envelope " Query."

J. B. Y. (BATTERSEA)-States that he
is anxious to make up the 5 -valve Trans-
atlantic Receiver described in the June
Number of " Modern Wireless," and as he
already possesses an Omni receiver wonders
whether he can use this latter instrument
as part of the 5 -valve set and suggests that
he should incorporate the detector and two
stages of low frequency amplification in the
Omni Receiver, and make a separate panel
for the two high frequency valves.
We are not inclined to advise breaking up in any

way the high -frequency circuits of the Trans-
atlantic set, which would of course occur if the
detector was contained in the Omni receiver.
Since the whole efficiency of the set depends upon
the matching of certain circuits, so that they can
be tuned by means of a double condenser, it is
not likely that the incorporation of additional and
probably much longer wiring between the two
units would give good results. Probably the only
satisfactory expedient is to build one unit contain-
ing the two high -frequency valves and rectifier,
and use the Omni simply as a two -valve low -
frequency amplifier.

natal SINGLE COIL HOLDER
L1/4t.e3

Best quality ebonite, matt finish on real
ebonite base. Fitted with double termi-
nals, a great convenience when using
condenser in parallel and where many
wires are employed in experimental
hookups.

PRICE 11/8 each. Postage 2d.
Set of three post free.
With reaction reverse and
shorting switch 3/- each.

GOSWELL ENGINEERING CO., LTD.,
12a, PENTONVILLE ROAD, LONDON, N.I.

LIBERAL TRADE TERMS. 'Phone : North 3051.

JEFFREYS
WONDERFUL 3 -VALVE L.S. SET.
No Agents. Write for Specification & Testimonials. Low Prices.

127-131, High Street, MALDON, ESSEX.

YES, WE MAIL CABINETS !
And you receive them by return. Solid Mahogany

and Hand Finished.
OMNI 25/., 3 VALVE DUAL, 25/. ; ST PORTABLE, 32/6; W2 & W3,
16 x 9 Panel, 17/6 ; ST 100 enclosed, 27/6; ST 100, standard, 15/.;
4 -Valve FAMILY and Panel, 18/6, WI, 12 x 8 Panel, 16/.; ALL CONCERT

and Panel, 18/.; STI00, 16/,
All Types of Cabinets kept in Stock. Special Cabinets at 48 hours. Carriage and

Packing Free.
WRIGHT & PALMER

Cabinet Makers, 335, Katherine Road, Forest Gate, E.7
Trade enquiries invited. 'Phone : East Horn 1151.

Capacity Ratio 150 to 1 Ill

What difference
does it make?
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Bowyer -Lowe Square Law Condensers, with their
unique capacity ratios, will do much more than make
your set easy to tune. Tests prove that they will
increase the wavelength range, selectivity and volume
of any set to which they are fitted.

We have on record cases where they have enabled
experimenters to receive all B.B.C. Stations on
ONE Coil where three had been necessary with
ordinary condensers.

Bowyer -Lowe Square Law Condensers are NO
larger than the ordinary type and substitution can
easily be effected. Fit them to your present set,
incorporate them in portable sets, and prove how
great is the increase of efficiency they give.

Send us a card NOW for full particulars.

BOWYER - LOWE

SQUARE LAW
CONDENSERS
Good dealers stock them. If unobtainable locally, order direct

Bowyer -Lowe Co., Ltd. Letchworth.
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J. H. W. (PETERHEAD)-States that a

friend in South Africa has asked him for
advice as to the kind of set to construct to
receive the B.B.C. stations, and we are
therefore asked to provide a suitable circuit.
To have a reasonable chance of picking up the
British stations in South Africa at least two
ligh-frequency valves should be used, and one
or more stages of L.F. It must be remembered .

that the efficiency of sets employing more than
one high -frequency valve is very largely depen-
dent upon the correct design of the receiver, the
spacing apart of the components on the' panel
and the arrangement of the wining. - We there-
fore feel that a circuit diagram Would not be of
very much value, and we think that by far the
best plan which our correspondent can adopt is
LO send his South African friend a copy of Modern
Wireless for June, which contains a full and
detailed design for a five -valve receiver.

A. W. L. (NORTHUMBERLAND) States
that he is using three semi-aperiodic high -
frequency transformers for the broadcast
band wound with 440 turns of No. 40 resist-
ance wire, upon a 1 -inch diameter ebonite
tube. He now wishes to make up two other
sets, one to work on a wavelength of 1,600
metres and the other on 2,600 metres.
if wound upon a similar system, these trans-
formers would be of unwieldy size for the longer
waves, and therefore we suggest the use of slot
winding. Obtain the necessary number of discs
of ebonite in. thick and 3 in. diameter. In
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their edges turn two grooves in. deep and in.
wide. (Any machinist could do this for you.)
Wind the primary in one groove, and the
secondary in the other, with zoo turns for 1,60o
metres, and 35o for 2,600 metres, using the same
kind of wire as you previously employed.

A. T. (DUNDEE)-States that he is build-
ing a Transatlantic receiver as originally
described in " Modern Wireless," and
wishes to include a milliammeter, which
he has been told should be inserted in the
high-tension positive lead. He points out,
however, that as there are separate high-
tension leads to the receiver and the
amplifier, he does not quite see how this
can be done. He inquires whether he can
insert the instrument in series between the
telephones and the high tension positive,
and inquires what will be a suitable reading
for the instrument.
The position for the milliammeter depends upon
whether you wish to read the total anode current
for the whole set, or merely for one of the valves.
If you desire to read the current for the rectifier,
or the first or second L.F. amplifier, you could
do it by inserting the milliammeter in series with
the telephones, but if you desire to measure the
total consumption of the receiver, you should
insert the milliammeter between the negative of
the high-tension battery and the H.T. negative
terminal upon the receiver. A suitable range for
the milliammeter will be o to to or o to 15 milli-
f.mps, so long as you do not intend to use large
power valves.

ALVES repaired Quick
Bend your " burnt -out " valves to a proper valve manufacturer's for repair. You
will get them back same ae new-and perfectly " hard " i.e., with thorough vacuum.
We guarantee our repaired valves :

(1) Not to consume more current;
(2) To have same amplification;
(3) To have same radiation,

If cap is broken new nickel -plated cap supplied FREE.
If glass is broken-new glass supplied free, but In no case can new grids or plates
be supplied.

Our files are packed with testimonials from users who regularly receive
American Broadcasting on our repaired valves.

We cannot be equalled for good work, low price and QUICKNESS.
RADIONS, LTD Bollington. nr. Macclesfield.

CVO

TR 4 DE

TERM i

We make the new Radion Low
Consumption Valve, price lOs
Uses only a third of usual currem

CONOM I
I ELECTRIC Ltd..

VARIOMETER.
Very handsome instrument for
single hole panel mounting. Polished
ebonite tubular Rotor and Stator
with green double silk windings, suit-
able for BROADCAST RECEPTION
Diameter of Stator 3f in. Price 5/6.
NEW 40 -page RADIO LIST

Containing 300 Illustraticns of
the latest apparatus. Mailed by
return on receipt of 4d. in sumps.

FITZROY SQUARE, I 303, EUSTON ROAD,
Head Office: Showrooms:

LONDON, WI. N.W.1.

2(14

EL -BE UTILITIES.
The " MIKROTUNE" SIMPLE & CERTAI

Coils under
minutest
control.

A Perfect

VARIOMETER.

Reversible

Adds 5Ir
value to

any set.

12/6

Send us the name of your Dealer and we will arrau., a demo,tralion for you.

LEIGH BROS., 37,Sidmouth St.,Grays Inn Rd.,London,W.C.1
TELEPHONE - MUSEUM 4192.
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STEPPING STONES

SUCCESS in Radio is certainly dependent upon gradual and logical progress. The
man who sets out to build an intricate and elaborate Receiving Set without first
taking the trouble to learn some of the more elementary principles of Wireless, is

very much like the man who is in such a hurry to reach the other side of the stream, that
he omits to take due advantage of the stepping stones provided.
Radio-like every other hobby-wants understanding, and the easiest and most economical
way of acquiring knowledge is to make systematic use of the Radio Press " stepping -stones "
given below

Price
Wireless for All -.
By John Scott -Taggart, F.Inst.P.

 Simplified Wireless ...
By John Scott -7 aggart, F.Inst.P.

3 How to Make your own Broadcast
Receiver By John Scott -Taggart, F.Inst.P. 1/6

4 How to Erect Your Wireless Aerial ... 1/ -
By H. Mittel!, A .111.I..h.E.
The Construction Wireless. 1!!ceiving..
Apparatus 1/6
By P. D. I yens.

6 The Construction of Crystal Receivers... 1/6
By Alan L. M. Douglas

y How to Make a " Unit " Wireless

By E. Redpath.
$ Pictorial Wireless Circuits ...

By Oswald I. Rankin.
g Wireless Valves Simply Explained

By John Scott -Taggart, F.Inst.P.
so Practicai Wireless Valve Circuits

By John Scott -Taggart, F.Inst.P.
Is Radio Valves and How to Use Them...

By John Scott -7 aggart, F.Inst.P.
z3 Soo Wireless Questions Answered ...

By G. P. Kendall & E. Redpath.
RADIO PRESS PANEL CARDS.

2/6

z /6

2/6

2/6

2/6

2/6

No. How to make the W.I. receiver .. 1/ -
By Herbert K. Simpson

14 12 Tested Wireless Sets... ..
By P. IV. Harris.

15 More Practical Valve Circuits...
By John Scott -Taggart, F.Inst.P.

x6 Home -Built Wireless Components ...
ry Wireless Sets for Home Constructors...

By E. Redpath.
18 Tuning Coils and How to Wind Them...

By G. P. Kendall.

Price
2/6

3/6

26
2//6

x/6

RADIO PRESS ENVELOPES.

No. 1. How to Build an s. r. oo Receiver r/6
By John Scott -Taggart, F.Inst.P.

No. 2. Now to Build a 4 -Valve Receiver... 2/6
By P. W. Harris.

No. 4. How to Build the All -Concert de
Luxe Receiver ... .. 2/6
By P. W. Harris.

No. 3. How to Build the " Simplicity "
3 -Valve Set ... ... 2/6
By G. P. Kendall, B.Sc.

SIMPLEX WIRING CHARTS.

No. x. For 2 -Valve Set ...
No. 2. For 3 -Valve Set ...
No. 3. For 4 -Valve Set ...

From all Booksellers or post paid 2d. per book or 3d. per envelope extra direct from Publishers.
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Crystal Detector, Micrometer Adjustment.

8/6

Latest Improved Anode Choke Coil.

10,1-

Moutted fixed Condenser, .0002-4.0 mgd.

2/6-10/-

H.F. Transformer and H.F. Reactance
showini pawl mounl.nj. Was elength

range 159-4,000 metres.

35/-

Combined H.F. Anode Reactance and variable
intervalves reacting 200-4,000 metres. No
soldered contractions, adaptable to all panels,

drilling template provided.

45 -

EACH ONE AN R.I.
OU have found your R.I. to be a good

component.

That little added standard of efficiency has made you
place it in a clas3 of its own.

WHY NOT MAKE ALL YOUR
COMPONENTS R.I. ?

There is a wide range of R.I. components-each with
that same marked superiority of service. The radio
public all over the world have estimated R.I. value
as the finest procurable, no matter what they required
from the R.I. range.

IF ONE R.I. SATISFIES YOU
MAKE THEM ALL R.I.

Complete Catalogue T.2. upon request free.

RADIO INSTRUMENTS LTD.
Managing Director: J. JOSEPH, M.I.E.E.

Chief Designer : W. A. APPLETON, M.B.E., M.I.R.E., late Admiralty Technical Research Officer.

Works, Cffices and Showrocms

12, Hyde Street, New Oxford Street, W.C.1.
Telephone: Regent 6214-6215-6216. Telegrams: " Instradio, London."

NORTHERN DEPOTS :
19, Hapwccd Avenue, MANCHESTER, and Trinity Howe, Carrnercial Street, LEEDS.
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