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i ADVERTISEMENTS DECEMBER 2ND--102§

£ A party of Canadians
\ listening at the Cockspur

Street  office. of the
Canadian National
Railway Company to
CNRA, Moncton,
Canada, the Company’s : :
station. The gecerver is ; P —
an Ethodyne. ™ .

\

F rom

the * Wireless Weekly,”
November 18th

““A noteworthy achievement...loud-speaker

reception of CNRA”’

N a recent issue of this journal it was reported that ** The trans-
missions of CNRA at Moncton, Canada, were picked up
successfully in this country by the Canadian National Railway

Company, to which the station belongs. Despite unfavourable
atmospherical conditions . . . in London, a noteworthy achievement at
the Cockspur Street office was loud- speaker reception of CNRA
using a frame aerial and a seven-valve super-heterodyne receiver.’
The receiver with which this was accomplished was a standard
Burndept Ethodyne. The same instrument also received no less than
SIXTY-SEVEN broadcast stations in one night, in nearly every case
at loud-speaker strength.

Full partlculars of this wonderful receiver will be sent on receipt of
the coupon below. The Ethodyne is quite s1mple to mampulate, the
two main controls being operated by means of Super-Vernier Dials,
which enable full advantage to be taken of the great selectivity of the

Post this instrument.

coupon to-day The Burndept Range includes everything for radio reception from
components to complete installations.

S~

To BURNDEPT WIRELESS LTD., Aldine
House, Bedford St., Strand,London, W.C.2

| |
I Please send me Publication No. 286, I
I on the Ethodyne Recciver. |
| |
|
|

I ERIRCT: - Fotolel olstsle o olole oiefoiel o BT < 5Te rofelo S Toieioio A (Tomreersls
' | HEAD OFFICE +—Aldine House, Bedford Street, Strand, London, W.C,
Add:-css ...... 24 esescosestssaoss-sseeseeesssasevnssie I Ttlephone . Gerrard %072. Tdcgmm.: . Bu.l‘ndept, Westrand, oot
L s e | R RANCHES st Belfact:Bifatnghaii Baghion, Beistol, Cardif, Exeter, Glaagaw, Lood
| | BRANGEHES at Bet; Biinghary Bihion Brin, Cudif, Exter, Glsgon, Losd,
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- Bugh Houge- ||

The Future of the B.B.C.

ILL the British Broadcasting
Company come to an end on
December 31, 1926? This is
the question which inti-

mately concerns everyone interested in
broadcasting. Nobody knows yet what
will be the report of the Broadcasting
Committee now sitting, and we under-
stand that it will not be made avail-
able to the public until the end of
January. On Thursday evening,
November 26, the Radio Society of
Great Britain held a meeting in
London for the purpose of discussing
the present system of broadcasting. A
motion was put by Dr. Eccles that the
present system of broadcasting, with a
monopoly by the British Broadcasting
Company, was the best possible system
for this country, and it was soon ob-
vious that the meeting was by no
means unanimous. From the many ex-
cellent speeches made, it would appear
that there is some confusion in the
minds of critics on this question of
monopoly.  Many of the criticisms
directed against the British Broad-
casting Company are not necessarily
criticisms which could be applied to
any monopoly. Radio Press, Ltd., has
held the view for some time that the
only satisfactory way of conducting
the broadcast service in this country
is to place it in the hands of one organ-
isation, and although we have found
it necessary on many occasions to
criticise the British- Broadcasting Com-
pany and their policy, there is no
question that much of their work has
been done exceedingly well.

It is highly probable that the Broad.
casting Committee will recommend the
continuance of a monopoly, with a

recommendation that the control be
radically changed. After a vigorous
discussion at the Radio Society meet-
ing, a motion was finally put, and
carried with very few dissentients:
‘“ That the present system of broad-
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casting, as represented by a single
monopoly, is the best for this country."’
There is no doubt that had the motion
been put in a form suggesting that
the British Broadcasting Company,
with its present constitution, be con-
tinued, it would have been lost, and
the fact that a practically unanimous
vote was obtained, with the modified

resolution, has a special significance,
seeing that the meeting was made up
of delegates from all parts of the coun-
try, and represented some zoo affiliated
societies.

One fact stood out above others at
this meeting, and confirms the opinion
we have formed from a perusal of
numerous letters from correspondents.
The B.B.C. policy in regard to
Daventry has certainly done the com.
pany a great deal of harm. This
station was built with a promise to
the public that it would provide alter-
native programmes, and the impression
was certainly given that on several
nights in the week any listener within
the range of the Daventry Station
would be able to switch over from the
local station and hear a different pro-
gramme. At the present time Daven-
try relays the London programme for
six days out of seven, with the result
that on these days some six million
people are deprived of the alternative
programme, which they were led to
expect would be theirs.

The Lobby Correspondent of Tke
Daily Express foreshadows that the
Committee will recommend a public
Corporation operating under the direct
control of the Postmaster General,
with part of the money from licences
used for the benefit of public funds.
We venture the opinion that any such
scheme would meet with such a storm
of protest that it would not have the
slightest chance of getting through
Parliament. The British public has
not forgotten the extreme difficulty
with which the Post Office opposition
to broadcasting was originally over-
come.
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The Transatlantic Broadcasting Tests

Arrangements for January, 1926.

The control room at WJZ and WJY in New York. These two stations
operate simultaneously with different programmes on a pair of aerials

suspended between the same masis.

WJZ has been heard on several

occasions in this country.

LL listeners with- sensi-
tive receiving sets will

that during the last
L™ week in January next
a valuable and instruc-
tive series of broadcast tests will
take place between Europe and the
United States. The general lines
of these tests were indicated in last
week’s Wireless Weekly, as were a
few indications of the special
arrangements which will be made
by Radio Press, Ltd., the British
organisers.

Important Points

If the tests are to be fully suc-
cessful, the following points will
require careful consideration :—

{1) Atmospheric conditions must
be favourable. This means, of
course, that, first, interference from
atmospheric  noises must not
be so loud as to overpower weak
signals; and, secondly, that the
conditions must be those which
make long-distance communication
possible,

(2) Listeners must have a clear

idea of the frequencies on which the

distant stations will transmit, and

be interested to hear

the times at which they will
transmit.

(3) Listeners’ apparatus must be
properly calibrated.

(4) There must be a minimum of

interference at the receiving end.

Atmospheric Conditions

Condition No. 1 is, of course, be-
yond human control. On some
nights wonderfully good long-dis-
tance reception can be effected with
the simplest of apparatus, while on
others most elaborate instruments
in -the most skilled hands prove
Lopelessly inadequate. The times
chosen for the test in January are
as likely as any to be favourable in
this respect.

Transmission Frequencies

Condition No. 2 is much more
easily tackled. In conjunction with
Radiy Broadcast, of New York,
Radio Press, Ltd., will publish the
fullest possible details of the fre-
quencies, individual characteristics
of the stations, times of working
and other essential details.

Calibration at Receiving Station
Condition No. 3, in regard to the
calibration of receiving instruments,
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It would seem that tests of broadcast
transmissions between Europe and
the United States are likely to become
annual events. This article shows
how preparations are under way for
the most comprehensive tests yet
attempted. The times provisionally
decided upon are from January 25th
to February 1st.

S P AP IS S S SN T

[ 9SS PP S PNP RGNS PSR EE S E’

is one which is being met by the
new Radio Press Wavelength Cali-
bration Scheme, particulars of
which are already in thc hands of
Wireless Weekly readers in the
present issue.
Jamming

Condition No. 4 merits the most
careful consideration. of all con-
cerned. Interference from commer-
cial and governmental stations will,
we trust, be reduced to the mini-
mum, as the authorities in this
country are always anxious to do
their best in this regard. The real
trouble, if there is any, will come
from the misuse of receiving appa-
ratus, resulting in the setting up of
continuous oscillations in aemals.

Oscillation

Unfortunately, there are numer-
ous experimenters who invariably
search for distant stations by
making their sets oscillate, so as to
enable them to pick up the carrier
waves, which they afterwards
attenmipt to resolve by loosening the
coupling once more. There is no
disguising the fact that this is by

. far the easiest way to find a distant
station ; but it is, at the same time,
a most selfish method, and it fre-
quently defeats its own object when
a number of experimenters are
simultancously searching. ;
Non-radiating Receivers

It is, however, possible, to set up
receivers in which a portion of the
instrument can be made to oscillate
without . these oscillations getting
into the aerial and causing interfer-
ence.  An article on this subject
will appear in an early issue of
Wireless Weekly. In any case we
trust that all who attempt to receive
America during these tests will
remember that the success of these
tests will depend upon their sports-
manship as much as on anything
else.

Schedule of Transmission

At first an endeavour was made

to arrange a schedule something on
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the following lines. - American
broadcasting stations were to send
out special programmes for Euro-
pean reception between 3 and 4
a.m. Greenwich Mean Time. England
was to broadcast on Monday and
Tuesday, Continental stations on
Monday and Wednesday, England
and the Continent on Thursday.
On Friday and Saturday it was
planned that North and South tests
on the American Continent would
take place, chiefly for the benefit
f American listeners who wished to
4ry for long distance in that
country.

Co-operation of American Stations

Naturally the power used for
these transmissions would be the
same as that for sending to Europe
(with one or two possible excep-
tions), and it should be as easy for
English listeners to pick up Ameri-
can stations on those days as on

the others of the tests. This pro-
visional scheme is now being
medified.  American broadcasters

are entering into the plans with the
utmost co-operation, and on those
nights and those hours when at-
tempts will be made to receive from
Europe there will be as far as
possible complete silence in the
American ether.

Records of Observations

This year we are suggesting to
experimenters that they lkeep accu-

data. If the records are all made
on the same type of form (this type
of form, by the way, will be dis-
cussed in a.future issue, and will be
made available to all listeners be-

Wireless Weekly

Useful Data
Comparison of results will un-
doubtedly show that the diminution
of signals in certain areas is accom-
panied by an increase

in other

The Kenotron rectifier assembly in station WGY at Schenectady.

fore fhe time .of the tests), a com-
parison of results will be greatly
facilitated.  FFor example, it  has
been found that signals fade con-
siderably during such tests, but the

The control room at station WAHG, Richmond Hill, New York.

rate records of their observations,
since from these it should be possi-
ble to discover some

important

fading is not the same in all dis-
tiicts, and, indeed, it may vary

‘tonsiderably in adjacent areas.
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areas, so that it is more than likely
that a programme which is partially
lost at one station may be completed
from records of another listener
who has missed a different part of
the programme. It has also been
found that atmospherics are bad
in some parts of England when
they are practically absent in other
districts.  All experimenters who
collaborate in these tests will thus.
be able to help in the advancement
of the science by collecting impor-
tant data during the week of the
tests.

It must not be overlooked that
the morc important American
broadcasting stations are found at
frequencies below 1,000 kilocycles
(wavelengths above 300 metres),
and some, indeed, go as low as 545
kilocycles (550 metres). The sta-
tions of less importance and power
are practically all working at the
highest frequencies available for
broadcasting, excluding, of course,
the very high frequencies above
1,500 kilocycles (short waves below
200 metres), which experience has
shown to come over very well.

Amplification

Another consideration of  which
a full account. must be, taken is the

(Continued on page 354.)



Wireless Weekly

Random Technicalities
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B Ly Percy W

Harvis MIRE
Assistant bditor

British and American Valves

7 HERE are many signs
| that the British radio
1 manufacturer is at
¥ 12t waking up to the
importance of - good
design in his high-
frequency equipment, and I am sure
that before long British radio appa-
ratus will once more be the best in
the world. In view of the compari-
sons which are always being made
between American and British radio
apparatus, I would like to draw
attention to the fact that much non-
sense . has been written on the differ-
ence between American and British

/

%

course, exceptions to this rule, but
they are very few), namely, the o.z5
ampere small-power valve, and
what is known as the dry-cell valve.
No one pretends that such good
results can be obtained with the
dry cell valve as with the storage
battery valve, but, of course, there
are times when it is very conve-
nient to have a very small filament
consumption, and, furthermore, the
demand on the high-tension or
‘B’ battery made by the dry cell
valve is far smaller.

Comparisons
The two leading makes of small-

BROADCASTING IN IRELAND

In the generator room at the new Irish broadcasting station, 2RN, in Dublin.

valves. In the United States, as I
have previously indicated on a
rumber of occasions, manufacturers
of sets have standardised on but
two types of valves (there are, of

power valves are the Corporation
U.V. 201a and the Cunningham
C. zo1a. Both are made in the
same factories, and in their electri.
cal characteristics the two are
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identscal.  As this is the type of
valve for which most American sets
are designed, it occurred to me to.
make some comparisons between
these and the equivalent British
valves. 1 therefore plotted the
grid volt-anode current character-
istics of a Cunningham C. 3ora,
and, tc take a typical British valve
of ‘the class, the B.T.H. B4. As
soon as I had finished.and compared
the curves I found they were almost
identical, and, in fact, there was not
so much difference between the two
curves as one often finds between
a pair of valves of the same make
and batch.
H.F. T ransformers

Now this leads me to another.
point of considerable importance to
the trade, and one which I think
has not yet been given sufficiently
serious consideration, So long as
we have such a big variety of
valves available to the user, diffi-
culties are bound to arise in British
sets and the design of the high-
frequency portion of them. It will
be a good idea for manufacturers
to experiment with low-loss high-
frequency transformers in which the
primary winding (which should, of
course, have very small capacity
couplings with the secondary) is
made to be variably coupled to the
secondary. This could be done by
the primary winding being made of
very fine wire on a very small
rotating former within the second-
ary. . It would not be necessary to
bring out a handle for varying the
coupling, and when the transformer
is in the set the movable former
could be set once and for all to
suit the particular valve used.
Valves vary very considerably in
the degree of coupling that can be
used with them between stages of
amplification before a point is
reached at which self-oscillation
occurs.
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This article, the fArst of a series to appear in

“ Wireless Weekly ”” on the subject of Radio

Transmission, deals with some theoretical and

practical’ considerations connected with the use

of thermionic valves as generators of high-
frequency oscillations.

X4
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HE subject of radio transmission is a very
large one, and the problems that have to
be dealt with are probably as numerous
and as interesting as those met with in

”// broadcast reception. In a short series of
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////ﬂ% articles, therefore, it will only be possible
to touch on some of the more important general
principles of the subject.

High-Frequency Generators

The thermionic valve is probably the only source of
- high-frequency oscillations now considered by the

+

L
b

Fig.1.—The curve shows the nature of the oscillatory
discharge of a condenser C through an inductance L.

VOLTS

wireless experimenter, so in the following articles we
shall only consider problems in connection with valve
transmission. The arc and the high-frequency
alternator-as sources of radio oscillations are by no
means dead, especially with regard to long-distance
commercial telegraphic communication.  They still
have many points in their favour.

Thermrionic Valves Predominant

The thermionic valve, however, has made possible
the high degree of perfection that has now been reached

©000000000000008000080000300000000000000000000000000000090000000000000

In future issues of ‘“ Wireless Weekly’’ a
series of articles will be published on the
subject of Transmission. This article,
dealing with the fundamental principles
involved in the use of thermionic valves as
generators of high-frequency oscillations,
is intended to be in the nature of an intro-
duction to the series.

g.ooo.lo"go.o..o'ogo..""
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€05 00000000000010000000000000000500000000000000000000080000000000000000

in radio telephony, and the remarkable results obtained
at high frequencies have opened up a new field of
possibilities in connection with long-distance communi-
cation, with frequencies which were previously con-
sidered to be quite useless for practical purposes.

For the generation of very high frequencies, and
also possibly for telephony, the arc and the H.F.
alternator are at present of no value, and unless there
are some very remarkable and unforeseen discoveries
made in connection with these, it does not seem
possible that they will ever compete with the thermionic
valve for these purposes.

The Fundamental Principles of Valve Transmission.
By the Staff of the Radio Press Laboratories.
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The arc as a generator of radio-frequency oscillations is
still used for long-distance telegraphic communication,

Difference between Receiving and Transmitting
Valves

There is nothing fundamentally different between
receiving and transmitting valves.  The latter are
simply large editions of the former, constructed to
withstand higher voltages, and to deal with larger
powers. Anyone who has used valves knows of the
ease with which they will maintain oscillations in any
suitable circuits. In valve receiver design the chief
trouble is to prevent the set from oscillating, either at
high or low frequency, and any number of circuits
have been devised with this object in view. Thus
there is no difficulty in getting a valve circuit to oscil-
late at practically any desired frequency. The
problems in connection with radio transmission with
the aid of valves are how to deal with large powers,
get good ethciency, obtain radiation free from
harmonics, the maintenance of constant frequency,

voLTS  +

Al

Fig. 2,—Oscillations may be sustained in the circuit LC
by properly timed impulses from the battery B.

l

-high-speed signalling, and modulation to give pure

reproduction of speech and music.

Oscillatory Circuits : An Analogy

An oscillatory circuit, consisting of an inductance
across which is a condenser, can be compared with the
penduluim of a clock or the balance whee!l of a watch.-
Pendulums and balance wheels can be sustained in
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vibration by properly timed impulses transmitted from
the mainspring through the escapement, the timing
being accomplished by the vibrating member itself.
Similarly a vibrating or oscillating electrical system
can_be sustained in oscillation if properly timed elec-
trical impulses are applied to the system. The three-

% GRID COIL B

Fig. 3.—Correctly timed voltage variations are applied to
the grid by means of coil B

electrode valve can be arranged so as to act as the
escapement in an oscillating electrical system.

Decay of Oscillations

As is well known, a charged condenser, if discharged
through an inductance of low resistance, will give rise
to oscillations which will gradually decrease in ampli-
tude, the rate of decrease depending upon the resistance
in the circuit. Thus, if the condenser was originally
charged to 1,000 volts, after one complete oscillation
the charge would have-fallen to, say, goo volts; after
another complete oscillation it would be still lower,
and so on, the rate of decrease of the oscillations
following a definite logarithmic law (Fig. 1).

Method of Sustaining Oscillations

If we could arrange to comnect a 1,000-volt
battery across the condenser by, means of a key or

A
CONDENSER VOLTAGE.

B +1
INOUCTANCE CURRENT () : t
S - R T
i
oL e i )

GRID.VOLTS.

D
ANODE CURRENT.

O : - []
% P

= i 8
Fig.. 4—Showihg the phase relations between the
different currents and voltages of the Fig. 3 circuit,

starting from the point S, which represents the closing
of the high-tension switch.

interrupter, as represented by K in Fig. 2, at every
Instant at which the oscillating voltage was a maxi«
mum, - then any decay of voltage amplitude due to
damping would be compensated for by a requisite
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supply of energy from the battery, and the oscillations

in the circuit LC would become continuous. If the
interrupter or key K were replaced by a resistance
which could be varied from, say, infinity to 10,000 chms
in suitable phase relation with the oscillations in the
circuit LC, the oscillations could be sustained in the
same way as before.

Application of Valves

We can now See how a three-electrode valve can be
used as an escapement for sustaining oscillations in
the circuit LC. The anode-filament resistance can be
used in place of K in Fig. 2, and the resistance can
be varied from infinity to, say, 10,000 ohms by varia-
tion of the grid putential of the valve. By means of
a coil in the grid circuit coupled to the main oscil-
lating circuit LC, properly timed voltage impulses or
variations can be applied to the grid of the valve,
which will vary the anode-filament resistance in such
a way as to maintain the circuit LC in a state of
sustained oscillation.

Now that we have got a general idea of the manner
in which a thermionic valve is capable of maintaining

VOLTAGE

fi

REPRESENTS H.T. VOLTS .
ANODE=FIL. » o

a v VOLTACE AMPLITUDE
ACROSS LG CRCUIT,

Fig. 5,—The curve shows the anode-filament voltage of
the circuit on the left under oscillating conditions.

:
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oscillations, we must consider the circuit a little more
closely, in order to understand thoroughly the various
functions that a valve performs under actual oscil-
lating conditions.

Starting of the Oscillations

First of all we must consider how the oscillations in
the circuit are started. On closing the high-tension
switch, the condenser C (Fig. 3) becomes charged
through the anode-filament resistance of the valve.
The voltage on the condenser at this instant opposes
that of the H.T. battery or generator. The condenser
discharges through the inductance L, and the voltage
across its plates becomes reversed. The current flow-
ing through the inductance L from A to B causes at
first a positive potential to be induced on the grid,
which rapidly becomes less as the current in the coil
reaches its maximum or peak value. As the charge
on the condenser approaches its maximum negative
value, so this induced grid potential approaches its
maximum negative value. !

The anode-filament resistance of the valve under
these conditions becomes very high, so that the current
flowing through the valve is practically nil. The con-
denser now discharges through the inductance in the
reverse direction, causing the grid of the valve to
become more positive. 1t reaches its maximum posi-
tive value when the current through the coil is zero,
and the condenser has again reached its maximum
positive value. The valve under these conditions
becomes conducting and the situation is equivalent to
the case illustrated in Fig. 2, when the contact K is
made.
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Phase Relationships

The various phase relations between the different cur-
rents and voltages in the circuit are best seen from
Fig. 4. Curve A represents the variation of voltage
aceross the condenser C. The point S is the starting of
the oscillation when the high-tension switch is closed.
Curve B represents the current in the inductance, and
due to charge and discharge of the condenser C.

Grid Voltage and Anode Current

Curve C shows the variation of the grid voltage, due
to coupling between the anode and grid circuits. The
voltage variation on the grid is in phase with the
voltage variation across the condenser.

Curve D shows the current flowing through the
valve at any particular instant of the cycle. The grid
voltage is the chief controlling factor of the anode
current,, so that this becomes maximum when the grid
voltage is maximum positive with respect to the fila-

VOLTS WITH
RESPECT TO
FILAMENT

Fig. 6.—Illustrating the phase relationship between grid
and anode voltages under oscillating conditions.

ment. When the grid voltage is negative, the anode
current should become very small.

Chief Factor which Controls the Oscillation

At first sight it might appear that the anode current
is the main controlling factor of the oscillation. This,
however, is not the case, as the anode current simply
supplies energy to the circuit at the right moment
in order to make up losses owing to resistance in the
circuit. It is true that the oscillations would gradually
cease if there were no anode current, but it does not
exercise any control in the actual functioning of the
valve. It has no direct effect on the grid voltage
variation or on the anode voltage.

The anode current is comparatively small compared
with the large oscillating current in the LC circuit.
For example, an anode current of 100 milliamps
_ is sufficient to maintain an oscillating current as high
as 20 amps under suitable conditions. The oscillating
current can therefore take complete control of the grid
and anode voltages, the anode current being negligible
in comparison.

Voltage Between Anode and Filament

Up to the present we lave not taken into con-
sideration the effective voltage across the anode and
filament of the valve. It is fairly obvious from what
has been said before that the anode filament voltage
at any particular instant is the sum of the high-tension
voltage and the voltage across the condenser circuit.
Thus the condenser voltage and the anode-filament
voltage are opposite in phase.

358
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A Practical Example

If, for example, the H.T. or generator voltage is
2,000 volts, the oscillating voltage across the oscil-
lating circuit LC may be 1,500. The voltage between
the anode and filament may thus vary between 500 volts
and 3,500 volts, as shown in Fig. 5. The phase
relationship between  the anode-filament volts on the
valve and the grid voltage is shown in Fig. 6. The
anode filament resistance of the valve is at its lowest
when the grid is maximum positive and the anode-
filament voltage is at a minimum. During this part
of the cycle the anode current is at a maximum.
When the voltage across the valve is at its highest,
the grid is necessarily so negative that practically no
current can pass through the valve.

Necessity for Good Insulation

An intere “ing point to remember in connection with
anode and grid voltages under oscillating conditions
is that as these are opposite in phase, there will neces-
sarily be a very high voltage difference between the
anode and grid during part of the cycle. In some

seen in the centre of this photograph, are useless for
generating oscillations at very high frequencies.

cases it may reach many times that of the applied
D.C. voltage, as it not only consists of the high-

frequency voltages, but also, in addition, the applied

generator volts, and also any necessary negative grid
bias, which may be many hundreds of volts. In large
valve transmitters the insulation question is therefore
of very great importance.

Negative Grid Bias

In order to cperate a transmitting valve on the
correct part of the characteristic, a negative bias has
usually to be applied to the grid. Although this nega-
tive bias could be obtained by means of batteries or a
generator, it is much more convenient to obtain it by
means of a condenser and leak in series with the grid
circuit. The operation of this grid condenser and leak
is exactly the same as when it is used for cumulative
grid rectification.

In the mext article in this series ‘the question of
efficiency, output, and tharmonics of a valve oscillator
will be considered.
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CALIBRATION
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In the last issue of “‘ Wireless Weekly”’ particulars were given of how to calibrate your receiver and

b wavemeter in connection with

the Radio Press Laboratories Calibration Scheme.

first Time Schedule is given.

In this article the

FENDS b - >

HL first series of fre-
quency measurements
in connection with
the Radio Press
Laboratories Calibra-
tion  Scheme ° has

now been deiinitely fixed for Thurs-
day cvening, December 10. The
stations which will be measured on
that night and the times are as
follows :(—

Time

Station. p.m.
Aberdeen .................. 7-45
Birmingham ............... 7.55
Beatfasths Tt e e, & 5
Glasgow ...l 8.15
Newcastle .................. 8.25
Bournemouth ............... 8.35
IViancheste pulm Tty e 8.45
Tondon- ... 0 8.55
Cardiff ~ L 2 .. PG

Ensuring Accurate Readings

So that readers may make their
adjustments with accuracy, ten
minutes will be given to each sta-
tion. In order to eliminate the
human element as far as possible,
we suggest that several experi-
menters collaborate in all cases
where accurate instruments are
being calibrated, for if readings are
taken in succession by several dif-
ferent people, none of whom knows
at the time the figure obtained by
the others, a far higher degree of

accuracy is likely to be obtained -

when results are finally compared.

This method is particularly recom-
mended to radio societies, and it
will undoubtedly increase the skill
of members.

Variations in Frequency

1t should be remembered that the
British Broadcasting Company have
already announced that they vary

The compact transmitting panel of the
Spanish broadcasting station EAJ 11 at
Bilbao.

the wavelengths of their stations
from time to time, in order to avoid
interference between stations in this
country and abroad. = Whatever

= e == =

ratio of signal strength to interfer-
ence. In most cases it will be
found that if conditions are suffi-
ciently good for the reception of
distant signals, they will come over
quite well -with high-frequency
stages preceding the detector, and
will not be improved by the addi-
tion of stages of note magnification,
save in the few instances where
they are good enough to be put
through a loud-speaker. If tele-

The Transatlantic Broadcasting Tests
(Continued from page 349)

phones are used, we would recom-
mend the use of not more than one
stage of audio-frequency amplifica-
tion, as the distressing crashes of
atmospherics are brought up to
such a strength with audio-fre-
quency amplification that they tem-
porarily deafen the listener.

Further Details

When writing last week, we had
hoped to present to our readers in
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view may be taken of the wisdom
of this policy, this fact must be
clearly borne in mind in any calibra-
tion work, or quite misleading re-
sults may be obtained when using
the wavemeter in future. For ex-
ample, after the Radio Press Cali-
brations have been utilised, it may
be found that on a certain evening
Newcastle comes in at, say, 78
degrees on a particular scale.
Readers should not, therefore, mark
their wavemecter scales ‘‘ Newcastle,
78 degrees,” for it may be found
on the following evening that the
position of Newcastle will be 77
degrees, or perhaps 8o degrees,
depending upon what changes may
have been made.

Frequency and Wavelength

In order that readers may cali-
brate their instruments in wave-
lengths, as well as frequencies, the
results of Radio Press measure-
ments wiil be published in both
forms. The results of the first. set
of calibraticas will be published in
Wireless TVeekly for December 16,

Your Suggestions

We are very anxious to receive
expressions of readers’ views on
this Calibration Scheme, as we are
anxjous to develop it in many
directions. All suggestions sent in
will be very carefully considered,
and, if practicable, will be incor-
porated in subsequent tests.

this issue some of the programme
details arranged on both sides of the
water, but certain changes have had
to be made, and we are not yet in
a position to give the full American
arrangements. On this side of the
water the B.B.C. has so far
promised one night only to be
reserved for the transmission of a
special programme for the United
States. In our opinion, this is not
adequate, and we trust they will see
their way to transmit on several
evenings programmes of an im-
portance commensurate with that of
the tests. On this we shall have
more to say later.
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The Significance of Deerement in Tunin
Circuits e S

By J. H. REYNER, B.Sc. (Hons.), A.C.G.L, DJ.C.,
AM

J.E.E.

In: this article, . which continues. his: series in
_*“ Wireless Weekly’’ on the: subject of. tuning
circuits, Mr. Reyner- discusses--the important
question of decrement. in oscillatory circuits and
shows how appreciation of this quantity provides
valuable information:in the designof tuningcircuits.

N the early days of wireless there was'a
quantity which entered to a considerable
extent uito the calculations and. measure-
ments made in connection with tuning
circuits. This quantity was the decre-
ment of the circuit, which was a measure

of the damping existing therein.

With the development of continuous waves, the
science of radio engineering became merely a special-

ised branch of alternating currents, the only difference A Marconi decremeter, an instrument which is used for

between the ordinary alternating current theory and e e o s

wireless theory being one of frequency. current will gradually die away in an oscillatory
Disuse of ** Decrement ’’ fashion, owing to the losses in the circuit. The actual

form of the current when plotted to a time basis is as

This led to the gradual use of the actual resistance shown in Fig.”1, which represents the ordinary damped

in caleulations on tuning circuits, and the old term  sine wave. This was the type of discharge which was
produced and utilised in the first experiments with
wireless telegraphy, frequently recurring groups of
) such waves being produced by means of a spark trans.
ﬂ\A mitter. Such a wave, of course, cannot be treated by
simple alternating current laws, and involves the more
complex methods of treatment.
K Nature of Decrement
s Arising out of the mathematical treatment of such -
g al trains of waves, and their effect on tuning circuits, one
P of the most impertant factors to be ascertained was
; APPLIED YOLTAGE
] = By
QIR
Fig. 1.— The decrement-of a -damped wave is the ratio 'T e ‘q‘q‘ = »
of one peak to the preceding one in the same direction. v q W P ﬂ W o
| L N o . CurRENT
“ decrement,’”’ which involved other quantities besides R UV a0
2 M- CED
the resistance, as we shall see shortly, gradually ) u Jh du d dh J U'
lapsed into disuse. In fact, there are engineers who SRV bL'_ h IRIGIRINIE

,C_OT‘Sider that t.hE te::m “_ decrement 7 s meaningless Fig. 2.-—Due to the damping in the circuit the current
in modern radio-engineering. does not build up or die away instantaneously when an
This, however, is an overstatement, because the alternating voltage is applied or removed,

decrement of a circuit is of considerable assistance in : :

judging the. selectivity and filtering: properties of a the rate of decay of the current.  This factor was
particular circuit, and consequently it enables one to measured in terms of the ratio of the amplitude of the
obtain the- correct perspective. oscillation at a given- maximum, to the amplitude of
the preceding. maximum in the same direction. For

Simple Oscillatory Circuits example, we may consider the two ordinates AB and

Let us consider exactly what the decrement is. If a (C:g in Fig. 1. The ratio in question would then be
current is started in a-simple oscillatory circuit, S —— 'This ratio was known as the decrement of the
sisting of an inductance in series-with.a capacity, the AB. '
whole - circuit: having. a certain resistance, then  this circuit.

355 5
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Logarithmic Decrement

Owing to the form in which the majority of the
calculations were obtained, it was found more comnve-
nient to work with the logarithm of this quartity,
which was known as the logarithmic decrement, In
practice this logarithmic decrement was the only one

CURRENT  PRODUCED

Fig. 3.—With too much damping the current is slow in
building up and decays too rapidly.

which was used to any censiderable extent, and so the
tyrie  decrement came to mean the logarithmic
decrement.

This explanation has been given in order that the
reader may appreciate exactly what decrement is. A
clear understanding of its physical meaning will enable
the reader to appreciate the significance of the term
in mathematical expressions.

Factors Controlling the Decrement

It will be cbvious that the greater the resistance in
the circuit, the heavier will be the losses, and conse-
queatly the more rapidly will the current die away.
It can also be shown that the ratio of the inductance
to the capacity in the circuit has an effect on the

N
21
)
I
'

Wy

Fig. 4—An under-damped circuit is incapable of follow-
ing rapid variations, so that distortion results.

decrement, and if the actual value of the decrement
is worked out, it is found to be given by the expression

8=7I'R/\/-_%;

where 8 = logarithmic decrement,
R = resistance in ohms.
C = capacity in farads.
L = inductance in henries.
The actual frequency of the oscillations in the cirguit,
mereover, is also dependent upon the inductance and
capacity in the circuit, and is given by the expression

I
f=‘—w\/—

o
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{This enables us to re-write the expression for the decre-
ment as follows :—
R

o
where f= frequency in cycles per second,

Application to Radio Telegraphy

Let us consider now how the decrement affects radio
telegraphy. We have seen that if a current is flowing
in a tuned circuit, and the source of supply is suddenly
removed, the current will die away, somewhat in the
manner shown in Fig.' 1, Now the converse of this
must obviously apply also. If we apply an alternating
voltage to a tuned circuit, then the current produced
will not immediately attain its full value, but will
gradually rise to its maximum valuc as indicated in
Fig. 2.

)

Time Lag

That is to say, there is a time lag in the growth of
the current in a circuit, similar to the decay of the
current when the applied voltage is removed. This

The 6 kw. transmitter at the Dublin broadcasting station,

time lag has a considerable effect in high-speed tele-
graphy, but we are not concerned with that aspect of
the problem here. It will be obvious, however, that
if the applied voltage is continually varying in strength,
as occurs in the case of radio telephony, then a very
peculiar state of affairs will arise.
Heavy Damping

There are three possible cases which we will con-
sider in detail. We may have, first of all, a circuit
which is over-damped. In this case, the growth of the
current as the applied voltage increases will be some-
what sluggish in following the increase in the applied
voltage, and if the applied voltage decreases the
current will die away rather more rapidly than the
voltage.

Effect on Voltage and Current

This condition of affairs is shown in Fig. 3, where
we have represented a voltage modulated in a simple
sinusoidal manner. The form of the current set up in
the circuit will' be somewhat as shown in the lower
line. It will be seen that the difference between the
two oscillations is comparatively slight, and, moreover,
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that the current passes through its maxima and minima
at. approximately the same time as that of the applied
voltage.  Consequently, if this state of affains was
occurring in. a receiving circuit, the distortion would
not be heavy.

Correct Damping

The: second position which may be obtained is that
of correct damping. In this case the damping would

_

A complete 1 kw. transmitter for ships, shown by
Messrs. Siemens Bros. at the Shipping and Engineering
Exhibition, Olympia.
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High Decrement for Good Reproduction

We saw that in this case there was no time lag and
very little distortion, this distortion becoming less and
less as the actual cdecrement approached . its critical
value. On the other hand, no satisfactory reproduction
can possibly be obtained if under-damping is present,
so ithat particular care must be taken in designing
tuning circuits to ensure that the circuit has a
sufficiently high decrement.

Requirements for Telephony

Let us now consider a few facts and figures. I
discussed this question of the effect of damping in a
slightly different form some weeks ago (Wireless
Weekly, Vol. 7, No. 5). There, by viewing the ques-
tion of radio telephony from a slightly different point
of view, 1 showed that it was mnecessary for the
resonance curve of the tuning circuits employed to
have a flat top, in order that not only the carrier wave
but also the various side bands might be suitably
amplified.

In that article it was ulso shown that there was a
certain definite” minimum resistance required in any
given tuning circuit, in order that the reproduction
should be satisfactory. It will thus be seen that this
result is' exactly the same as the one we have just
deduced, namely, that there must be a certain definite
amount of damping {produced by resistance), in order
that there shall be no distortion. The two methods of-
viewing the problem thus produce the same practical
results.

be such that at the particular modulation frequency and
the particular carrier wave frequency, the growth and
decay of 'the current exactly followed the variations of
voltage without.any deviation whatever.  This condi-
tion- of affairs, needless to say, is never obtained in
practice.

Too. Little Damping

The- third condition is that of under-damping. In
this case the growth of the current exceeds the bounds
of the applied voltage, and so likewise does the decay.

If we have a voltage which is dying away at a certain

given rate, and if we apply this to a circuit in which
the natural decay of the current takes place at a slower
rate, then the current in the circuit will obviously die
away at its own natural rate, and will not follow the
variation of the voltage.
growth of the current when the voltage increases.

Thus with a continually varying voltage there will be
a considerable time lag between the current and the
voltage, and it will also be obvious that there will be
considerable distortion. The state of affairs will be
somewhat as indicated in Fig. 4, which illustrates both
these effects. .

Practical Needs

This is what happens in a circuit in which the
decrement or rate of growth and decay of the: current
is too small. Such a condition of affairs is obtained
by having too low a resistance or by adjusting the
reaction too near the oscillation point, which produces
the same effect. It will he obvious that since correct
damping: is impracticable (owing to the:fact that the
carrier wave is modulated at rapidly varying fre-
quencies, so that the exactly correct decrement required
varies with every fraction of a second), the only
alternative left is that of over-damping.

The same applies to the:

»
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The aerial of the Irish Free State’s first broadcasting

station, 2RN.

Selectivity- and Distortion

In that particular article referred to, I mentioned
some calculations made by Professor G. W. O. Howe,
who had: worked out themecessary resistance in circuit

(Continued on page 364.)
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INiTIATING A NOVIRE-
8, "WirelessWayfarer”

W’ E are all very happy just
now at the Little Puddleton
' Wireless . Club, "and the
source of our joy is that we have a
new member. What gladdens our
hearts is not so much the fact that
he has joined the club, though this
is very gratifying, as that he is a
complete, utter, absolute and entire
beginner at wireless.
doubtless observed, no wireless man
is ever really happy unless he is
explaining things to somebody who
knows rather less about it than he
does and who admits the fact. The
rest of the club know much less than
I do about the great science, though
each of them is conceited enough
to imagine that his own knowledge
of the subject is superior to that
possessed by all the rest.

As we have all more or less grown
up together in wireless, none of us
for a long time has had the satis-
faction of telling anybody else how
to do it. I have frequently tried to
give General Blood Thunderby a
few friendly hints, but these have
been as a rule very badly received.
As we had no one to whom we
could air our knowledge we felt
naturally that something was want-
ing in life. Hence, when the man
Tibblesthwaite came to live in our
little town, and his garden at the

“ Excuse me, but you
dropped this

»
.

end of a fortnight had failed to
sprout an aerial, we all hoped for
the best. I was one of the first to
meet him. It is sometimes a little
difficult to find a way of scraping
an acquaintance with'a man; you
cannot just walk up to him, slap
him on the back and say ‘‘ You're
Tibblesthwaite, aren’t you? I'm
Wayfarer.”” The English are pro-
verbially a rude, blunt nation, but
even in this rugged isle of ours there

are certain things that.are not done. . explanations to novices.

As you have

My own effort was, I think, rather

neat.
How to Do It

Observing him one day alighting
from the Bilgewater Magna ’bus
in the High Street, I saw that as
he descended he let fall a small
object. I hastily retrieved this, and
running after him said, ‘‘ Excuse
me, but you dropped this as you
got out of the ’bus.”” Until I
opened my hand to give it to him
I had not noticed what the small
object was, but then I saw that it
was a ’bus ticket from Bilgewater
Magna to Little Puddleton, for
which in all likelihood he had no
further use. Some men would have
got all hot and flustered in such
circumstances, but I did not. ‘‘ You
may have read,” I remarked, ‘' that
the Gazette is offering a prize this
week to anyone whose ’bus ticket
has a number corresponding with
that drawn from a hat by the Editor.
Possibly this is the winning ticket,
and I should hate to think that
anyone had thrown away a small
fortune as you might have done.”
Neat, was it not? In a moment or
two we were like brothers.

An Utter Novice

‘“Been doing mmuch wireless
lately? . 1 asked a little later.
Tibblesthwaite replied that he never
had done any wireless, that he very
much wanted to, that he knew next
to nothing about it, and that he
would make a start at once if only
ne could find someone kind enough
to explain things to him. My heart
leapt within my bosom. - It seemed
almost too good to be true. *‘If,”
I said, ‘‘ you will accept so humble
a person as myself as your instruc-
tor, 1 shall be only too delighted
to initiate you into the elements.’’
Tibblesthwaite  overflowed
gratitude. I then thought it best
to consolidate my position. - Little

Puddleton, I told him, was a town -

of wireless enthusiasts; the fame
of its club was world wide.. Un-
fortunately, the club contained a
great many members who knew
little about the subject and were far
too fond of gividg utterly erroncous
I warned
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with’

him explicitly against mentioning
the fact that he was a novice to any
such people as General Blood
Thunderby, Admiral Whiskerton
Cuttle, Poddleby, Bumpleby Brown,
Snaggsby, Gubbsworthy, Dipples-
wade, Professor Goop, Winkles-
worth, Breadsnapp and others. He
thanked me warmly for my timely
warning and promised to have
nothing whatever to do with them.:
A Demonstration

The next morning I suggested
that he should come for a stroll

flung violenily upon
my back
before luncheon, so that 1 might
begin his education. Desiring to
start with a practical illustration, I
led him towards the little pond
upon which Mr. Bugsnipp’s ducks
are in the habit of disporting them-
selves. ‘' Let me show you first of
all,”” I said, . how a wave is pro-
pagated.”’ So saying, I picked up
half a brick which happened to be
handy and hurled it with unerring
aim into the midst of the placid
though muddy surface of the pond.
What I thought first of all was an
earthquake followed. [ was flung
violently upon my back, and there
was a terrific splash in the pond,
followed by a water-spout, most of
which descended upon my prostrate
form. [ then gathered that Ponto,
Tibblesthwaite’s water spaniel, who
was standing behind me at the
moment of hurling, had dashed in
in a misguided effort to retrieve the
half-brick. = Realising that he had
béen : sold, the engaging dog was
out of the water almost as soon as

. he was in it, and had shaken him-

self all over me before I could say
““knife  or any of the other things
that I felt much more like saying.
It was at this moment that Mr.
Bugsnipp arrived carrying a, dead
duck, which he swore roundly had
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Make your own loud speaker—

We provide you with an unrivalled sound-reproducing mechanism,
in the new LISSENOLA LOUD SPEAKING UNIT—you make
your own horn and slip it on, and you have a complete LOUD
SPEAKER WHICH WE GUARANTEE WILL CHALLENGE
COMPARISON WITH THE MOST EXPENSIVE LOUD SPEAKER

SOLD

You make your own horn:

With each LISSENOLA wnit there i§ a full
diagrammatic template and instructions which
enable you to build a hom quickly and easily
out of materjals you can buy at any stationer’s
for a few pence only.
In addition you can buy a separate LISSEN
REED attachment to which you can attach any
cone or paper pleated form of diaphragm, thus
providing you also with alternative kinds and
quality of reproduction. THIS WILL KEEP
YOUR LOUD SPEAKER ALWAYS INTER-
ESTING—you can change the horn or diaphragm
over in a few seconds any-time you like.
The LISSENOLA UNIT will also fit the tone
arm of a gramophone.
WE GUARANTEE YOU SATISFACTION—
and the total cost will also please you, less than
the price of a pair of telephones, not more than
15/~ inclusive of everything.
BUT COMPARE THE PRICE LAST—COMPARE
FIRST YOUR FINISHED SPEAKER WITH
THE MOST EXPENSIVE ONE YOU CAN,
%HEN COME BACK TO THE QUESTION OF
RICE. :

YOU WILL NEVER USE TELEPHONES
AFTER HEARING WHAT YOU CAN DO AT
SUCH LITTLE COST.

TRAVELLERS: We have a few positions open for
capable salesmen. Applicants should state fully 1
Age, conmection, ground, technival knowledge,
expevience, and salavy terms. Address as below,
envelopes to be marked ‘‘ Traveller?’

LISSENOLA
LOUD SPEAKING
UNIT

13/6

Full instructions with each
LISSENOLA unit— your
dealer will gladly demon-
strate and help with any
explanation—if any diffi-
culty send direct. WE
STAKE OUR REPUTA-
TION ON YOUR COM-
PLETE SATISFACTION.

LISSEN LIMITED

LISSENIUM WORKS, 30-32, FRIARS LANE, RICHMOND, SURREY.

"Phone : RICHMOND 2285 (4 lines).

FITS ANY GRAMOPHONE, TOO!

AN ADVERTISEMENT IN *° WIRELESs WEEKLY >’ Is A GuaRaNTEE OF SATISFACTION TO BUVERS.

Telegrams : *“ Lissenium, Phone, London.”
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Britain’s
finest Headphones

—sales prove it

The trade ROWN and Headphones—the very names
A ot are almost synonymous. Ever since the day
L e many years ago when the first J5rown A-
should be type Headphone was demonstrated to a gathering of
aiosaed scientists, the name JBrQwit has been indelibly as-
o Pl sociated with the production of superfine telephones.
First the original A-type—still the standard head-

phone used by the Admiralty and the world’s Cable

Companies — then the famous Featherweights,

Brown developed specially for Broadcast reception, and
Featherweights now the new A-fype selling at the incredibly low

4000 ohms price of 30/~

20/- No matter which type of Headphone you need—

there is a JBrown to meet your requirements.

For ordinary everyday use choose the J5rown Feather-
weights. Weighing but 6 ounces including full length
cords, they are the very embodiment of comfort. Indeed,
the highest tribute that could be paid to them is to
announce that Hospitals throughout the country are now
adopting them as standard equipment. A finer acknow-
ledgment of their superb dependability and absolute
comfort could not be made.

For the Valve Set user keen to pick up long-distance
Stations, and for the Crystal Set user, there is the new
A-type 8rown Headphones. These remarkable ’phones
contain all the essential features of the original A-type.
The tuned reed—the cone-shaped aluminium diaphragm—
the external adjusting screw — all these exclusive features
are now available for the first time at the remarkable price
of 30/~. Only the tremendous manufacturing resources and
skill acquired over a period of many years could produce
such a wonderful Headphone at such a Iow cost.

For the man who is accustomed to stint himself of nothing
—who can afford to satisfy his desires by choosing the
finest that money can buy, there is still the original A-type.
A positive masterpiece of fine workmanship and indivi-
duality. But whichever type of Headphone you choose be
sure it is a JBrown—none other js backed by_ such experi-
ence and none other can give such lasting satisfaction.

JBrown
New A-type
4000 ohms
30/-

Standard
A-type S. G. Brown, Ltd., N. Acton, London, W.3
120 ohms 50,51 Showsooms ; 19 Mortimer Street, W,X. x5 Moorfields, Liverpool.
2000 ohms } 50¢- 67 High Street, Southampton.
4000 ohms Depols (Wholesale only) : 13 Bushy Park, Bristol,
8000 ohms 60" Cross House, Westgate Road, Newcastle,

Gilbert Ad. 4068.
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‘been done in by my half-brick, and
demanding a considerable indemnity
in satisfaction for the outrage. The
way of the teacher is sometimes a
hard one..

Explanations

Tibblesthwaite was a little puzzled
over my first practical illustration,
but I told him that it was not half
a ‘bad representation of what hap-
pened in the ether when 2LO’s
waves were striving to elbow their
why" through Northolt’s mush,
whilst being heterodyned . by a
Ftench station and jammed by a
strong spark signal. I said that he
would understand all about this kind
of thing a little later, but in the
meantime he would realise that
wireless was not all plain sailing.
Tibblesthwaite agreed. He alse
said that he would wear his oldest
clothes during future lessons and
that he would leave Ponto at home.
He added that learning wireless
looked like being rather an expen-
sive process ; this, no doubt, referred
to the five bob that I had borrowed
from him in order to square Mr.
Bugsnipp.  Tibblesthwaite made
rapid progress, and had he remained
entirely in my hands I have no hesi-
tation in saying that he would soon
have become a really first-rate
wireless man.

Evil Influences

Unfortunately, in a rash moment
I consented to propose him. for the
Little Puddleton Wireless Club.
And then the fat was in the fire.
He promised me that he would not
listen to what other members had
to tell him. The poor man simply
could not help himself. They fairly
fell upon Tibblesthwaite and ate
him up. A great deal of my good
work was undone almost imme-
diately.  Tibblesthwaite was the
recipient of such an amount of con-
flicting advice that he simply did
not know where he was. The
General urged him to make low-loss
coils; Poddleby told him that the
word ‘¢ low-loss ’* was one of the
mbst  overworked in wireless.
Shaggsby proved to him-that the
oply possible rectifier, even in a big
st/t, was a crystal, whilst Admiral
Whiskerton Cuttle showed that
grid-condenser and leak rectification
was the one and only method, and
Gubbsworthy proved conclusively
that if you want pure reception you
must put both the crystal and the
grid-condenser and leak altogether
out of your thoughts, and must use
nothing but the valve working upon
the lower bend of its characteristic
carve.  Winklesworth impressed
upon him that transformers were

the only decent coupling for low-
frequency valves, whilst Bumpleby
Brown showed that resistance-
capacity coupling was the thing,
and Breadsnapp demonstrated con-
vincingly that no other method
could hold a candle to choke-
capacity coupling. Professor Goop

taught him .one thing, the Editor of
the Gasette another, the sub-editor-
reporter-office-boy yet another. A
deplorable state of affairs.

A Watchword

The wretched Tibblesthwaite,
,whose allegiance to myself is un-
wavering, came round to see me
one. night, hoping that I should be
able. to straighten matters out. 1
found that he had imbibed so many
contradictory doctrines that it was
utterly impossible to do so without
wiping the slate clean and starting
all over again. Remembering my
first demonstration, I did not feel
like doing this. The only thing, I
told him, for him to do, as matters
were, was to try to forget that he
had ever heard. anything about the
theoretical side of the subject, and
to concentrate hard upon the
practical. ‘‘ In this connection,’’ I
said, *‘ I am going to give you a
watchword to help you to travel
through. life—Keep your aerial
earthed.”’ Tibblesthwaite “asked

no doubt about the
damage -
I told him at some length.
We had a little bother about it all
at first, in spite of the beautiful
diagrams that I drew for him to
demonstrate what happened when

why.

a thunderstorm was immediately
overhead. Eventually I got into
his head the idea that earth was to
be regarded as at zero potential,
and then I told him quite a lot about
positive and negative, explaining in
the best manner that these were
purely relative terms.  Tibbles-
thwaite has all the makings of a
first-rate learner, He simply drank
in my words of wisdom.
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Earthed!

Readers of Wireless Weekly
dwell in all parts of the world, but
the majorjty of them will understand
something about the wvagaries of
the British climate. They will not
therefore be surprised to hear that
even though the month was Decem-
ber, ‘a thunderstorm of no mean
proportions actually occurred at
Little Puddleton upon the next day.
Hardly had it passed away to give
way to spells of burning sunshine,
bitter cold, fog, frost, rain, hail,
snow and sleet, when there was a
violent ring at my front-door bell.
Thinking possibly that. the butcher
had called with the idea of talking
about the weather and then bring-
ing the conversation round to his
little account, I hastily retired to
the garden. There my handmaiden
found me and told me that M,
Tibblesthivaite had come round to
see me very urgently. Much re-
lieved, I returned to the warmth. of
my study, where I found Tibbles-
thwaite in a terrible state of agita-
tion. ‘‘ My set,”” he exclaimed,
‘““has been struck by lightning.”’
‘““Aha!” I said, * you forgot to
earth your aerial, and now you have
a practical demonstration of what
happens when you fail to follow
the good advice of your more ex-
perienced friend.’”” Tibblesthwaite
assured me that he had earthed the
aerial. He begged me to repair
forthwith to his house to inspect
the damage for myself. I went.

There was no doubt about the
damage. -The high-tension battery
had simply burst. There were bits
of wax everywhere, and there would
have been, I think, a smell of sal-
ammoniac if it had not been
drowned by that of H.SO,, for the
accumulator had- also come unstuck.
Its plates were bent into all sorts
of funny shapes, whilst the case
reminded me somehow of a tall hat
that has been sat .upon. ‘‘ Are vou
quite sure,”’ I cried, * that you did
earth the aerial? >’ ‘‘ Absolutely,”
replied Tibblesthwaite. ‘‘ Remem-
bering ‘what you told me I earthed
everything when the thunderstorm
approached. I connected the aerial
direct to the earth lead, H.T.+
direct to H:T.—, and L.T.+ right
through to L.T.—. I am quite.sure
that everything was at earth
potential.’’ ]

That just- shows you, I think,
what happens when idiots like some
that I could name butt in and give
gratuitous advice to a novice who
js already  in perfectly capable
hands.

WIRELESS WAYFARER.
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The North

HE ‘'‘ big noises ”’ of
Newcastle have been
much more active
during the past few
y weeks, probably on

Ssememciad account of the great
achievements of 2LZ, 2NM, and
other ‘‘ southerners.”” 2CC, 5KO,
5MO, and 6FG are among the chief
. stations in the North, and, of these,
2CC and MO both do fairly regu-
lar ‘‘ round the world”’ work,
using the ‘‘ Hertz '’ aerial systém.
2CC has worked Tasmanian %]B,
being the first British station to do
£0. 5MO has logged PNP (Pekin),

* 6,667 kc. (45 metres).

pean) work with- about § watts on
He has
worked Finland and Italy, and is
quite strong in London during the
hours of daylight. 60H, of Lich-
field, ‘is also doing low-power DX
(he only uses 1.2 watts at times), and
runs a telephony schedule.
Ship Stations

SGC, the Swedish Motor-liner
San Francisco, is now to be
heard again with a musical I.C.W.
note on about 7,143 kec. (42 metres).
This vessel is plying fairly regularly
between Sweden and Rio de Janeiro,
and the signals do not seem to vary
much in strength, except for a con-
siderable ‘‘ dead patch ’’ while in

A corner of the
controi room in
the
broadcasting sta-

Spanish

tion situated at
Bilbao. The call
sign of this station

is EAJ 11.

(2

PI-1HR (mentioned in these notes
last week), and Australia, all at
2.30 p.m. 5KO suffers from lack of
space and cannot erect a Hertz
aerjal, but still he does excellent
work, although he is not using ex-
ceptionally large power. 6FG is the
operator who can light a neon tube
from the stair-rods in his house!
6YV (late 2BDY), of Whitley Bay,
is doing excellent ‘‘ locak’’ (Euro-

the English Channel.  Swedish
SMZS is carrying out tests with
SGC. KFUH, an American private
vacht in the Pacific, is doing long-
distance work on quite low powers.
He has been heard in Great Britain
on several occasions, the best time
to listen being about 3.30 p.m.
Several other American ships, not-
ably NISM, NISP, and NED], are
also to be heard.

36a

Ireland

G-6MU, of Belfast, Northern Ire-
land, worked Australia and New
Zealand in less than a ‘month after
obtaining his licence. - He has also
been working European DX during
the past week or so. = 5NJ, the
station of Mr. F. R. Neill, of tele-
phony reception fame, is also active.
His signals sometimes reach " the
stage when it is necessary either to
cut out a stage of audio-frequency
or to remove the ’phones. He is
running a small motor-generator,
but has not yet succeeded in obtain-
ing a pure note. 11B; of the Irish
Free State, was to be heard on
3,333 kc. (9o metres) for a few
weeks, but has disappeared again.
20K, 7H]JG, and 71V -were also
heard occasionally, but seem to have
closed down for the present.

The United States

As the winter progresses the North
American stations continue to come
in until 10.30 a.n. We have heard
U-2ZV at this time.

The following stations may now
all be heard after 10.30 p.m. aimost
any night. They are mostly com-
mercial, and therefore are not likely
to change in frequency to any appre-
ciable extent. The readings given
were taken between 11 p.m. and mid-
night on November 23 :— .

NKF 7,500 kec. 40 metres.
FW ... 7,246 ,, 41.4 ,,
WGY 7,212 ,, 41.6 ,,
WIZ ... 6,897 ,, 435 »
wQo 6,772 ,, 443

] 6,250 ,, 48 5

B { 6,000 ,, 50 »

A good enough calibration curve
can usually be obtained from the
other stations to enable one to deter-
mine whether sDH is working on
6,250 or 6,000 kc. There are, un-
fortunately, not very many reliable
stations above 7,500 ke. (below g0

‘metres), and this is where a re-
.ceiver needs calibrating most care-

fully. A good absorption wave-
meter is probably the simplest
solution.
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The multi-range meter shown here was used by

the author in his experiments. It is to be recommended
that a large instrument be used for accurate work of
this kind, owing to the advantage gained from the
provision of an open scale. (The halfpenny gives an

indication of the size of this instrument.)
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Selectivity and the Tight-Coupled Aerial

Continued.

By G. P, KENDALL, B.Sc.

Continuing his investigations of the * Aperiodic’’
aertal circuit, Mr. Kendall here discusses further
the problems introduced in his article in last week’s
issue, and also deals with the inclusion of a series

condenser in * tight-coupled ** aerial circuits.

L e |

HE curve reproduced last week showing
the relation between the signal strength
across the secondary and the number of
turns- upon the primary winding in what
is called the ‘* aperiodic aerial ’’ arrange-
ment, will, I think, have shown the
reader that there is conslderable Justlﬁcatnon for assum-
ing that this arrangement is simply the ordinary tuned
primary and secondary, with so tight a degree of
ccupling that the primary becomes very flatly tuned.

Problems to be Investigated

The resonance curve for the primary winding hence
becomes a double-humped one, the hump correspond-
ing to the smaller number of turns being commonly
employed”in actual practice. 1f it is concluded that
the tight-coupled aerial circuit actually functions in
this way, a number of interesting problems immediately
arise regarding its functioning and its arrangement to
obtain the best results, such as the actual degree of
coupling necessary between primary and secondary, the
relative effects of electro-static and electro-magnetic
coupling, the actual width of the frequency band which
can be covered with reasonably uniform efficiency with
a primary of fixed size, and so on.

Working Points on Curves

One of the first points calling for attention is one
concerning the relative properties of the two humps
which constitute the resonance curve of the primary
winding, since it is obwviously of interest to decide
whether one or other of these humps is to be preferred
for practical purposes. To investigate this point | have
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carried out some experiments on one of the coupling
units illustrated last weck, using for the purpose a
primary winding arranged upon a small ebonite cross
former inside the filament end of the secondary.

Aerial Turns and Signal Strength

The primary winding was, of course, tapped in
order that the aerial turns might be varied, and the
first “experiment was to determine the usual relation
between the aerial turns and secondary signal strength,
the graph obtained being shown in Fig. 1. The useful
part of this curve upon u given frequency is, of course,
that which lies between A and B, and the curve was
only carried as far ‘as would enable one to determine
where a similar position would fall upon the second
hump, the points X and Y being adopted for com-
parison, these two being roughly equivalent to each
other in position upon the resonance curve.

Slight Difference

It will be observed that the signal strength obtained
upon the second hump is not quite so great as that
upon the first, this being probably the result of the
higher resistance of the aerial coil when the larger
number of turns is in use. The difference is extremely
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Fig.1.—A graph showing the relation between turns

on the primary (pIotted horizontally) and the resulting

signal strength in the secondary circuit (vertical scale),

when a small internal primary was used {see photograph
on page 362).

slight, however, and' it is probably scarcely worth
taking into account under practical conditions. It
would certainly not be observed by any aural method.

Selectivity

The most interesting property of the tight-coupled
acrial circuit 'is, of course, its selectivity, and the next
step was to plot resonance curves at the two points
on the hump in which we are interested, namely, at
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points X and Y. A very simple -method was adopted
which will serve for comparative purposes, but whose
limitations must be remembered. The value of signal
strength was noted at the condenser reading which
corresponds to resonance in the secondary circuit, and
then this circuit was de-tuned, a degree at a_time, the
signal strength reading at each point being noted and
recorded.
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DIAL READING (0-200 = | REV)
Fig. 2—Resonance curves obtained in the sécondary
circuit when the primary turns were 36 and 76 (X and Y
respectively), corresponding to the points X and Y of
Fig. 1.

Similarity of Curves

If we next proceed to plot these signal strength
readings against the dial readings we obtain a form
of resonance curve whose degree of sharpness is
extremely useful for comparative purposes. ' This
method is, of course, only applicable when the reson-
ance points of the different arrangements fall very
close together upon the condenser dial, but in the
present case this was easily arranged. The two curves
are shown in Fig. 2, being marked X and Y to corre-
spond with the points upon the main characteristic to
which they are appropriate. It will be observed that
the general form, sharpness of peak, and height of
these curves are practically identical, and one is led to
the conclusion that there is no material difference
between the properties of the two humps of the
resonance curve, and it is very largely a matter of
ccnvenience as to which hump we shall work upon.

The experiments described this week were all carried out

with a primary wound on one of the small cross-formers

tllustrated, which was placed inside the filament end of
the secondary.

Points of Difference

It might at first sight be thought that it is a matter
of indifference as to which hump shall be used, but
upon consideration it will be seen that there are con-
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siderable advantages in the first hump, that is to say,
the one appropriate to the smaller number of turns
in the aerial circuit. In the first place, this hump is
slightly higher than the other, although this difference
is not a very serious one.

Next, if the portion A—B is chosen to fall not too
low down on the band of broadcast frequencies, there
is little risk of one of the frequencies at the higher
end of the scale causing the circuit to operate at the-
relatively dead portion of the characteristic, that is_to.
say, in the dip between the two humps.

Practical Effects

We are here really choosing the lesser of two evils,
since if we work upon the first hump, when we tune
the set to a lower frequency (higher wavelength), if
the number of turns in the aerial circuit is not sufficient
to give the best results, the only effect will be a loss
oi signal strength, together with an increase in
selectivity, whereas if we had been working upon the
second hump, and had tuned the set to a higher fre-
quency (lower wavelength), we might quite easily have
found ourselves working somewhere down in the notch
between the two humps, where signal strength is poor
and selectivity extremely bad. Thus it is probably.
wiser to choose quite a moderate number of turns for
the aerial circuit, say 15 on a former which is of the
same diameter as the secondary, proportionately larger
numbers being chosen when the primary winding is
arranged upon a smaller diameter former inside the
secondary.

L
- C L

E=
Fig. 3.—The insertion of a small condenser in the aerial

circuit is a common practice in America; and produces a
number of interesting effects.

Working Point Chosen

A decision being, then, in favour of the first hump
in the majority of cases, it will be observed that many
of the experiments which follow are confined entirely
to this first hump, that is to say, to the portion which
has been marked A—B upon the various curves which
have been reproduced.

L, # s

Aerial Series Condenser

It has been the practice in some quarters in America
to provide an alternative arrangement of a fixed
capacity series condenser in the aerial circuit, this
condenser being brought into action when extreme
sclectivity was desired, and it seems that some interest
should attach to an investigation of the effect of this
arrangement. Capacities of various values were there-
fore inserted in series with the aerial lead, as shown in
Fig. 3, and the usual curve plotted showing the relation
between signal strength across the secondary and aerial
turns.

More Inductance Required

One of these is shown in Fig. 4, in which a is the
curve obtained without a series condenser, while b
shows the first hump of the curve when the series
condenser is in use. It will be observed that the whole
characteristic is shifted bodily to the right, so that
considerably larger turn numbers are required upon
the aerial ceil, which is, of course, much what would
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be expected if it is remembered that we are actually
tuning the aerial circuit, and that now a series con-
denser has been inserted. Further, it will be seen that
the actual hump appears to be broader.

Effect of Series Condenser

Whether this broadening is real or. apparent is not
very easy to say at the present moment, but on the
face of it, it would appear that it means that when a
series condenser is used the arrangement becomes less
critical as to the number of turns upon the primary
winding, and that a given number of turns would
enable a wider band of frequencies to be covered with
substantially uniform efficiency.

Difficulties of Investigation

I hope to carry out further experiments to elucidate
this point, since it would appear that the use of a fixed
cendenser in this way is well worthy of consideration.
The difficulty in determining whether the broadening of
the hump actually represents a greater capacity to
cover a band of frequencies arises from the fact that
it 1s apparently necessary to carry out the experiment
upon different lines, that is to say, one must vary the
frequency of the testing signal rather than the number
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Fig. 4.—Curve a is a repetition for purposes of com-
parison of that of Fig. 1, while curve b shows the effect
of a series condenser of .0003 LF capacity in the primary
circuit,
ol turns, and to do this one must obtain a source of
signals which gives a constant output at all frequencies
of the band under consideration, and this is no very
easy condition to fulfil.

Particular Advantages of Series Condenser
The fact that the whole curve is shifted bodily to

the right when a series condenser is used in the aerial’

lead means that when such a condenser is in circuit
without a corresponding alteration of turn numbers,
one simply drops from the curve a to the curve b of
Fig. 4. Thus, if we are working with, say, 36 turns
in the aerial circuit without a series condenser, upon
the insertion of the series condenser we drop down
to the point Z -upon the curve B, where it will be seen
that we are still a long way [rom the peak of the first
hump, and where we shall therefore obtain a consider-
able reduction in signal strength but a very marked
increase in selectivity. Such a device appears to
possess considerable attractions, and it is to be recom-
mended whenever one wishes to receive a station upon
a frequency very close to that of the local, with some
swcrifice in signal strength, and without the trouble
o! making a tapping on the aerial winding.

Effect on Selectivity

" The normal effect of the insértion of a fixed condenser

ip the aerial lead is, of course, to throw the operating
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point back down the slope of the hump, so that we
naturally arrive at a position when selectivity is very
much higher than at the top of the peak. If, however,
the number of turns in the aerial circuit is increased
to bring us back to the top of the hump, it is interest
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Fig. 5. — If a series condenser is used and the number

of primary turns increased correspondingly there appears

to be a definite increase in selectivity. Curve X is a

resonance curve taken under the conditions indicated by

the point X in Fig. 4 (no series condenser) while curve
W corresponds to point W of Fig. 4.

ing to see whether the selectivity of the arrangement
wall have been altered by the insertion of the series
condenser. On the face of it, it would be expected
that, since a very much larger coil is required with a
naturally greater high-frequency resistance, there
would be, if anything, a loss of selectivity.

The Siemens marine direction finder, exhibited at the
Shipping and Engineering Exhibition at Olympia.

Resonance Curves

Resonance curves, of the same type as before, were
therefore plotted, for corresponding points upon the
two arrangements; these points being marked X and
W upon the curve of ‘Fig. 4. The two resonance curves
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are shown in Fig: 5, and it will be observed that the
one appropriate to the series condenser and larger
number of turns upon the primary winding (curve W)
is very markedly sharper than the other which was
obtained when no series condenser was used. It is
apparent that there is a very minute loss of signal
strength consequent upon the use of the series con-
denser, but the sharpening of the resonance curve
appears to be quite a useful effect.
Capacity of Condenser

Fixed condensers of capacities ranging from .0oocoj
pF to .00oo5 uF have been tried in these experiments,
and it is found that the general cffect is the same in
each case, that is to say, the whole characteristic is
shifted bodily towards the right, the amount of the
shift being inversely proportional to the size of the
condenser, i.e., the smaller the condenser, the greater
the amount of the shift. The example which is illus-
trated in the graph of Fig. 4 corresponds to the use
of a series condenser of .ocoo3 uF, this being the
maximum capacity of the second variable condenser
upon the unit which I employ for most of these tests.

Further Investigations

It was observed in these experiments that with the
smaller sizes of series condenser loss of signal strength
became somewhat excessive, and probably from .cooz
pF to .0003 uF is a suitable size to use in most cases.
1 hope to investigate these points more closely at a
future date, when 1 have arranged some source of
artificial signals giving a constant output over the
different frequencies, instead of depending, as at
present, upon the carrier wave of the local station
with its fixed frequency.

3
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The tall masts which support the aerial of the broad-

casting station EAJI1, Bilbao. It is stated that a
frequency of 718 kc. (418 metres) is employed.
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THE SIGNIFICANCE OF DECREMENT
IN TUNING CIRCUITS

Continued from page 357)
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at a frequency of 8oo kilocycles, using an inductance
of 8o microhenries, and a tuning capacity of 500 uuF,

It was further shown that with the value of resistance
required to give distortionless reproduction with a
single circuit, the selectivity was almost hopeless, and
that the only solution to the difficulty lay in the use
of at least three tuned circuits, if really good selectivity
was to be obtained without the sacrifice of quality.

Now this question of selectivity is one which is of
prime importance, and, as we have just seen, it has
to be considered in conjunction with that of the quality
of reproduction. Since the latter factor depends upon
the decrement of the tusing circuit, it would thus be
convenient if we could gauge the selectivity in terms
of the same quantity.

Selectivity in Terms of Decrement

This, fortunately, is quite possible. In a previous
article (Wireless Weekly, Vol. 7, No. 4) I showed that
the width of the resonance curve, at some frequency
slightly different from the resonant valie, depended
upon the resistance in the circuit, and also upon the
ratio of the inductance to capacity. As a matter of
fact, a very simple mathematical calculation shows
that the selectivity may be defined in terms of tue
decrement of the circuit without any difficulty at all,

If we define selectivity as the ratio of current at
resonance to the current which is obtained when the
circuit is mistuned by a definite amount, then we can
show that

T [ B—
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where S=ratio of current at resonant frequency f, to
current at frequency Bf.
3=decrement.
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Conditions for Good Selectivity

The selectivity is considered good if the ratio S
equals 10,000 or more, when B is equal to 1.1. This
means to say that at a frequency 10. per cent. different
from the resonant value the current is reduced to
1/10,000th of the maximum value.

Thus we see that the decrement is a very important
quantity. Suitably employed, it enables us to gauge
both the selectivity of the circuit and its suitability
for reproducing telephony. 1 propose next week to
follow this up with some practical applications of these;
results, giving values of the decrement for some of
our present-day tuning coils.

Inductance Value

There is also the question of the appropriate value
of inductance employed. The calculations worked out
by Professor Howe were all for a value of 8o uH.
In our ordinary circuit of to-day, of course, we use
inductances rather higher than this, the value being
more in the neighbourhood of 150 uH.

Our results, therefore, require to be interpreted in
a more practical light, and this will be done in
subsequent articles. ‘
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BRITISH MADE, Using Only BRITISH MATERIALS

LIBERTY

SUPERSONIC
HETERODYNE RECEIVER

(British Patent No. 143583).

NO'TE—TWO CONTROLS  With each set is supplied a chart
ON showing complete settings of all con-

trols for any wavelengths, and all
receivers are calibrated to receive such
slauons by these settings, on a frame
S!andud Dull
loud-speaker

RECEIVES any BRIT[SH
CONTINENTAL Prmupal B
AMERICAN STATIONS at will, “'“‘ ugin ! 4
not by accident. Emitter  Valves,

strength, and guarantced to cut out
250 to 3,000 metres. any unwanted station entirely.

5 8
VALVE SET VALVE SET
Price £27 | DEMONSTRATIONS | o rice £32

Plu;; ] WILLINGLY GIVEN Al
AT ANY TIME

LIBERTY

SUPERSONIC UNITS

(Provisionally pateated).

Comprising four .intermediate matched transformers, ﬁher., long
and short wave oscillators and balancing device, enabling all
stations from 250/3000 metres to be receiv:

Each transformer matched to
half a turn, also secondary  Delivers

Ensures ultra selectivity.

H maximum  signal

strength to detector valve,

Air cored transformers and

filter, no iron being used, thus

the sharpest uniform peak at

supersonic frequencyisobtained.

9 NOTE.—Knobs controlling mecbanical balancing device which enables
the eonstrnetor to lelect his supersonic freqeency peak and to match each

1 stage to-a freq y not merely & number of inductive turns.
Any variations of valve cnplclnes can be acourately rectified.

PRICE: 4 matched intermediate transformers, 1 flter, 1 long
wave oscillator, 750/3000 metres, | short wave oscillator, 250/800
meters, mcludm( mechanical ba|ancmz devices. Also blue print,
and wiring disgram showing ail other acce<sones rzqmred and
their positions,

windings of the flter.

Full description and illustrated
leaflet on reguest.

Set Complete.
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“pYANE EER”

HIGH TENSION GATTERY 60 VOLTS

A genuine LONG SERVICE
BATTERY

THE “PYANEER” H.T. BATTERY
is not only popular by reason of its long
and economical service, but because in
actual use, working is positively silent.
The latter feature 1s absolutely necessar
in operating any valve sets from whic

o<
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Li o? 5
R';‘n?;: clear and good results are desired.
60 volts, each 9/« Ask your local Wireless man for ** Pyaneer.

RB 12/15 He stocks them, or if he doesn’t he will get them
100 volts, each15/6 for you upon your mentioning our name.

BrownBrothezs

Allied Companies =
THOMSON a0 BROWN BROTHERS L
WN BROTHERS (®uano) LTo

WHOLESALE ONLY

GREAT EASTERN STREET, LONDON, E.C.2
126, Qeorge St., EDINBURGH, and Branches.
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“TUNE-IN” to
DAVENTRY and

L get maximum
OB Tope signal strength

(Pat. No. 235654)

The Igranic B. L type Variometer will ensure it in any erystal set. Its
“ wound-on-air'’ construction climinates signal- reducmg insulation and gives
u remarkably selective tuning combined with maximum signal strength,
lf you are building a set of want to improve your present one, ask yomr
denler for the Xgranic B L. type Variometer, Its wavelength range is 700 to
2,400 metres and its price is 18/-, For wavelengths of 280 to 650 metres use
the B. type which is built on the same principle and costs 12/6.
Weite for the new booklet Y 75 which describes IGRANIC RADIO DEVICES.
They include : — Honeycomb Duolateral Coils, Variable -Condensers, Fixed
Qondensers, Filament Rhcostats, Intervalve 'transformers Variable Grid
Leaks, Variometers, Varlo- couplers, Coil Holders, Potentiometers, Combmed
Instruments, Vernier Tuning Devices, Switches, Valve Holders, etc, and
also the Igranic Super-Heterodync outfit. All carry the IGRANIC

Guarantee.

Branches : Glasgow,
Birmingham, G RAN Leeds,
Bristol, Manchester
Cardiff, ELECTRIQG Newcastle,
149, Queen Victoria \\IM{TER. Works : Elstow Rd.,
Street, LONDON, BEDFORD,
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Five Questions

every valve user ought to ask before
buying his next Dull Emitter

Is it truly
economical ?

ERELY because a -valve is
] described as a dull emitter does
not necessarily mean that it is cheap
to run. Its current consumption
may increase as the Valve becomes
older. Or, as is often the case, its
emission may fall off and the valve
will get less sensitive. The funda-
mental principle underlying every
dull emitter calls for some method
of increasing the electron emission of
the filament. The old way was to
use thoriated tungsten. The new
way, discovered and patented by
Cossor, is to deposit on the filament
wire a triple coating of a special elec-
tron-producing material. This coat-
ing—built up layer upon layer upon
a metallic. base—can never lose its
productivity. Thoriated tungsten, on
the other hand, can be easily ruined
by the use of an excessive voltage,
with the result that the valve becomes
practically useless.

Has it long life?

OU don’t want to buy a valve

which will only last a few months.
Long life is just as important as cur-
rent economy. The length of time
a valve will last depends entirely upon
its filament—the only consumable
part. Some valves obtain low current
consumption at the risk of fragility.
Not so the Wuncell which has a com-
paratively stout filament consuming
only .3 amp. at 1.8 volts. In the
Wuncell long life is coupled with true
economy. Its filament temperature
never exceeds 800°C.— whereas all
bright emitters and some so-called
dull emitters function at 2000°C.
Heat has a most destructive influence

Prices:
Wr. For Detector and L.F. 14/-
W2. For H.F. use 14/=

Voltage 1'8 Consumption *3 amp.
W3, For Loud Speaker use 18/6
Voltage 1'8 Consumption *5 amp.

on filaments. - The lower the working
temperature, the longer the valve will
last. ‘A <« cold” valve for example
would be almost everlasting. You
will hardly be able to see the dull
red glow of a Wuncell in daylight—
even in the dark it can only be com-
pared to the luminous dial of a watch.

Is it efficient for
longdistance work?

VEN a long life, economical

valve wouldn’t be much use if in-
efficient. So your new dull emitter
must be at least as efficient as a bright
emitter. Almost every wireless en-
thusiast wants to pick up long distance
Broadcasting. For this reason the
special Wuncell W2 (with an identi-
fying red top) has been developed.
This valve has exactly the character-
istics which will enable it to respond
to weak oscillations and amplify them
to a strength which will permit effec-
tive rectification.
The standard Cossor electron-retain-
ing principles of construction —in
which an arched filament is almost
entirely enclosed by a hood-shaped
Grid and Anode—are responsible for
wonderfully high standard of per-
formance. Wuncell users are every-
where testifying to the efficiency of
their valves. The old idea that to
obtain current economy meant a sacri-
fice in sensitiveness or volume is
being rapidly dispelled by these
superb new Cossor Dull Emitters.

Will it give pure
tone ?

O R E than 809% of the valve sets
in operation to-day are used for
Loud Speaker work. It is important,
therefore, to choose a dull emitter

capable of giving a generous volume
of really good tone. The new Wun-
cell W3 has been evolved specially
for Loud Speaker use. Although
utilising the same unique Cossor
principles of construction—the elec-
tron-retaining hood-shaped Grid and
Anode—its characteristics have been
modified in order to permit an
immense volume without distortion.
Its Grid—always a vital feature in a
power valve—is tremendously rigid.
Each turn of the wire is securely
anchored in two distinct positions—
36 in all. . The filament is triple
mounted for extra strength. As a
result microphonic noises have been
completely abolished and a grand
mellowness of tone is the result.

And finally—=who
makes it?

OT the least important of these

five questions is the experience
of the manufacturer. Valves are not
like electric lamps. They are far
more intricate. They cannot merely
be made to specification. Each step
must be watched with eagle eyes.
Every process of manufacture must
be carefully checked for possible
imperfections. The most delicate
tests must beused to safeguard the pre-
determined standards of performance.
Cossor Valves have acquired a world-
wide reputation.  There is hardly
an experimenter of note who has not
chosen them above all others for their
outstanding qualities. Their super-
sensitiveness—their freedom from
microphonic noises—their sheer de-
pendability under all circumstances—
their long life—their high standard
of uniformity—all these features have
made the name Cossor synonymous
with all that is finest in valve design.

Prices :
WR1. For Detector & L.F. 16/«
WR2. For H.F, use 16/«
For use with 2-, ¢- or 6-voit
accumnulator,

Issued by A. C. COSSOR LTD., Highbury, London, N.§

Gilbert Ad. 4062,
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Forthcoming The following are some

items to be
broadcast from the Lon-
don station in the near future :—

December 6.—The Growth of
Mititary Band Music, illustrated by
the Band of H.M. Royal Air Force.

December 8.—Musical comedy—
Radio Radiance Orchestra and the
Wireless Orchestra,

December 1o.—Halle Orchestra,
conducted by Sir Hamilton Harty,
relayed . from Free Trade Hali,
Manchester.

December 11.—‘‘ Lionel and
Clarissa,”” from the Lyric Theatre.

BB.C. of the
Items.

o * -
b3 %k sk

December 5 and 712 will be
¢ Gather Round Nights,”’ in which
men famous in the world of science,
music, art, and literature will take
part. This feature takes the form
of a kind of party, and the pro-
gramme is quite informal.

£ % b

Broadcasting Arrangements are being
School  pade by the B.B.C. to
Sonzs.  telay concerts and other

functions from a number of English

Public schools. The first of these

is due to take place on December

21, when a concert will be relayed

from Marlborough College, prob-

ably S.B. to all stations.

* * *

An Oxford The recent opening of a

Studio. broadcasting studio at
: Oxford marks ‘the first
step in the direction of providing
broadcasting facilities at our Uni-
versities. 1t would appear that the
opening of such studios should pro-
vide possibilities for further educa-
tional broadcasting.

* ¥* *

Frequency AS a result of recent
Change, - - Jamming -experienced by
certain B.B.C. stations,

we understand that the following

Wireless

News

frequency alterations have been
advised by the Geneva Con-
ference :—

Leeds: 867 to 933 kc. (346 to
321.5 metres).

Edinburgh : 915 to 924 kec. (328
to 324.5 metres).

Nottingham : 920 to 916 ke, (326

 to 327.5 metres).

* * *
Beam A beam wireless agree-
Stations. ment has been signed by

representatives of the
British Post Office and the South
African Wireless Company, "as a
result of the work of the Imperial
Wiretess Committee, which has
been in session since June. It is
understood that a complete under-
stancling has been reached about
the handling of traffic and the divi-
sion of revenues.

Beam stations for communication
with South Africa are fast ap-
proaching completion at Bodmin
and Bridgwater, while a corre-
sponding station ‘is in course of
erection near’ Cape Town. The
stations will be under the indepen-
dent control of the British and
South African Governments, and it
is expected that they will commence
operation next spring.

An interesting fact is that the
rates to be charged 'are one-third
less than ordinary cable rates.

* * *

Future of Meetings of the Com-
Broadcasting.mittee, appointed by the
Postmaster General

uader the chairmanship of the Rt.
Hon. " the Earl of Crawford and
Balcarres, K.T., to advise as to the
future policy in - regard to the
broadcasting service, will be held
on December 3 and 4 in .Committee

365
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Room No. 4 of the House of Lords
at 4 p.m., to hear evidence to be
tendered by the British Broadcast-
ing Company, Ltd., and the Wire-
less Leagune respectively.  The
public will be admitted.

Direction

Finding
Vagaries.

The Radio Research
Board has new published
the second part of its re-
port upon an investigation into the
variations of apparent bearings of
radie transmitting stations under
the direction of Dr. R. L. Smith-
Rose, of the National Physical
Laboratory. The report is obtain-
able from H.M. Statjonery Office.

* * *

A Cheaper A suggestion that one ot
Licence? the results of the broad-
casting inquiry might be
a recommendation to reduce the
licence fee for a crystal receiver to
five shillings instead of the present
sum of ten shillings, receives no
suppert in official circles. = The
attitude of the B.B.C. is that the
cost of transmitting is not affected
by the receivers employed by the
public.

In any case, the Post Office
authorities state that there would
be great difficulty in making sure
that the cheaper Ilicences were
being used for crystal sets only.

% e *

The Dublin T'he first broadcasting

Statien. Station in the Irish Free
State, situated on the
outskirts of Dublin, commenced

- transmitting last week with pre-
. limimary tests at a frequency of

700 ke, (390 metres), using the
A feature of the
transmissions was an appeal for
licence. fees between the items, and
a reminder that no licences meant
NO programmes.
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Constructional details of the
transformers.

Silver-Marshall
This photograph may be studied in conjunction with the

intermediate frequency

diagrams given below.

T is not the purpose of
this paper, nor is it
posstble in the space
available, to enter into
a theoretical consider-
ation of the ideal char-
acteristics of intermediate frequency
inter-stagre transformers suitable for
use in superheterodyne receiving
systems, but rather to explain the
desirable characteristics of such
transformers briefly, and to present
some designs which have been found
to be most satisfactory, yet that are
simple enough to be constructed by
the experimentally inclined radio
enthusiast.
Frequency Changing

As is well known, a signal re-
ceived upon a superheterodyne
system at a high frequency (short
wavelength) is converted by means
of an oscillator and first detector to
some lower frequency (longer wave-
length), then fed to a sharply-tuned
amplifier, amplified, and again de-
tected, after which the audio
frequency signal may be further
amplified. The reason for this
change in frequency is twofold:
direct radio-frequency amplification
at high frequencies (short wave-

lengths) is not at all efficient,
whercas it may be made extremely
so at lower frequencies (longer
waves) between 30 and 150 kilo-
cycles (2,000 and 10,000 metres).

Tuned Stages.

The second reason is that an
efficient radio-frequency amplifier
operating at broadcasting frequen-
cies must have each stage tuned,
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The Design of Intermediate Frequen

Rect

By McMURDO'SI

Mpr. Silver’s arguments ai
iron-core type of .transi
necessarily agree-withshis
able wvalue to - the sexp

practi

TR A

B AN R R mi

tune to ‘a different signal. In the
super, the amplifier, consisting of
several stages, is permanently tuned
to one frequency, and the signal
fiequency changed to that of the
amplifier by means of but two ad-
justments—the oscillator and loop
circuit controls, regardless of the
amount of amplification obtained.

o

The Ideal Transformer

Obviously, the ideal interstage
transformer must operate at a
frequency low enough to get away
from the drawbacks of amplification
at the higher frequencies, but not
so low that the amplifier will
approach the audio-frequency range
and be non-selective. The trans-
former must give the greatest pos-
sible gain (amplification) so that a
minimum number of stages may be
used, it must be entirely stable, and
it should preferably operate with a
negative grid potential so as to be
economical of anode current. In its
ideal state; the transformer would

which would involve from three to give uniform amplification over a
1 - '4_.....11/‘."..-—)' _7/-.)1

! Fhir

I h‘f‘i’g 1 'T Lo s |,

[fpere Yt ! | 4, & % EE

Eeke ‘AT 3 > . !.’?.\"g -

1 *' K% .ri ------------

, foo ™ S C SE— o
B =5 ] .
T i o |

¢ . l I L M { K 3

© PRIMARY 1400 TURNS.
L.P. TO H.T.4,0.P. TO ANODE.
SECONDARY 3300 TURNS.
1LS.TOLT.~,0.5.TOGRID.

007 SILICON STEEL
1 PIECE AS SHEWN,1 PIECE
WITHOUT CENTRE PROJECTION

PRIMARY 250 TURNS.

1.P.TO H.T.+, 0P T0 ANODE

»SECONDARY 1500 TURNS.
1.5.TO L.T -, Q5. T0 GRID

Fig. 1.—Showing the dimensions of (left) the wooden bobbin for the inter-
mediate transformers (centre) the iron stampings for the core, and (right)
the wooden spool for the filter.

six adjustments for a really sensi-
tive receiver (inter-stage coupling in
the amplifier prevents practically
building such a really sensitive
system) each time it was desired to

frequency range of .10,000 cycles
(necessary for undistorted speech
and music reproduction), yet no
amplification of any frequencies out-
side this range. It must not be so
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-«  sclective as to cut frequencies within
this range, and it should be so
shielded either by a metal case or an
iron core that it will not be affected
by strays in the nature of low fre-
quency (long wave) telegraph trans-
missions, etc. This latter considera-
tion necessitates the use of a fre-
quency not commonly used for tele-
graph transmission.

Air-Core and Iron-Core Trans-
formers

It is commonly accepted that a
frequency in the neighbourhood of
43 to 6o kilocycles (5,000 to 7,000
metres) is most satisfactory, prefer-
ence being given to 6o kilocycles
(5,000 metres), since transformers
may be made more selective at this
frequency than at the lower ones.
Obviously, a transformer wound
with large low-loss air-core coils,
tuned by a low-loss condenser would
give maximum gain.  Actually, its

tuning would be so sharp as to cut
side-bands, and it would have a
terrific field, resulting in instability
and the impossibility of using more
The

than one or two such coils.

#1
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An air-core Silver-Marshall input or output filter designed to be used

with standard iron-core intermediate transformers.

It is tuned by an

external fixed condenser of 002 UF for 50 kc. (6,000 metres), 004 \LF for
40 kc. (7,500 metres), or .006 UF for 30 kec. (10,000 metres).

curve to the desired width, and re-
duces amplification. If we go
further, and use a large iron core,
we get a nice flat curve, wonderful
reproduction, no selectivity, and
no gain. It is obvious again that
we must resort to a compromise,
and if this paper has brought out
this single point, the writer feels
amply repaid, for it may be said
that the necessity for compromise
between_ desirable theoretical ex-

N9 500 coiL

U

S

Fig. 2.—In this circuit, used for matching completed. transformers, the
transformer for test is inserted at.TX,

next step is an air-core transformer
with smaller coils of higher resist-
ance. However, the same troubles
prevail in a lesser degree, until we
resort to an iron-core, which limits
the transformer field, broadens the

tremes is an axiom of radio equip-
ment engineers.
Comparison 'of Transformers

Looking at the curves of Fig. 3
we.-see A, B, C and D. A repre-

sents the ideal transformer, giving
iufinite amplification over a 10,000
cycle band, but at no- other fre-
quencies. B is an air-core trans-
former giving the highest possible
amplification. It is useless, since
it will not pass music and speech,
and is subject to the physical limita-
tions previously set forth. C is the
practical ideal transformer, passing
the desired frequency band with a
gain variation insufficient to cause
distortion, yet with a limited field
and good stability. D is the ex-
treme for perfect reproduction—but
gives no selectivity and no ampli-
fication to speak of.

Construction

Suppose we wish to construct the
type giving the curve C, which is
the best transformer we can build
practically. 'We shall require a
bobbin turned out of wood or built
up of fibre, together with two pieces
of core-tron, as shown in Fig. 1.
The bobbin is wound with 1,400
turns of No. 36 gauge s.s.c. and
enamelled wire in the smaller slot
for the primary, and 3,300 turns of

(Continued on page 377.)
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A considerable number of circuit arrangements may

be tried out with the aid of a three-coil holder, and

some of the most useful and interesting circuits are
discussed in this article.

BBDBBVTBHBE
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~ GREAT deal of interesting experimental
Yi§ work can be done by the amateur who
Jil possesses a tuner unit which is fitted with
a three-coil holder, and a single-valve
panel of the experimental type which is
provided with a number of terminals so
as to enable different methods of connections to be
cmployed. It is intended .in this article to indicate a
number of different receiving circuits which can be
tried by means of these two simple instruments. Most
experimenters will no doubt have these to hand, but
where the contrary is the case a little work and time
spent in making these up will be well repaid in view
of the many uses to which they can be put.

Reaction Control

There is no need to describe the usual three-coil
circuit in which loose-coupled tuning with magnetic
reaction is used, as this is too well known to require
more than a passing note. An interesting variation,

LY.

Fig. 1.— A single-valve- circuit in which fine control of
reaction is obtained by means of the .variable con-
denser C4.

however, can be made with this circuit by employing
a different way of controlling reaction. If this method
is employed, the reaction eoil can be left fixed, and the
actual control obtained by means of a variable con-
denser.  This gives a very fine and positive control
of reaction, which can be made entirely free from
backlash.
Fixed Coupling

The circuit diagram of this is shown in Fig. 1. L1,
the aerial coil, may be tuned or untuned as desired,
while L2 ‘will be tuned by the usual condenser .Cz.
The coupling between these two coils may be varied
in the usual manner. The reaction coil L3 is coupled
fairly tightly to L2 and left fixed. A choke coil L4,
of about 250.turns, is connected in series with the
reaction coil and the telephones. A by-pass variable
condenser C4 is connected across this choke and L.T.
positive, as shown in the diagram, and acts as a
by-pass oscillation control. When the value of C4 is
ar its minimum, the choke L4 prevents oscillations
from being generated As, however, the value of C4
is increased, a certain point will be reached at which

WHAT TO DO WITH THREE COILS

By C. P. ALLINSON (6YF).
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oscillations will commence, and a smooth and delicate
control is thus obtained. A suitable value for Cyg is
.0003 uF or .ooog uF.

The Tuned Plate Method

Another means of obtaining reaction with a single-
valve receiver is shown in Fig. 2. This is what is
usually known as the ‘‘ tuned plate’’ method. The
plate coil L3 is of the same size as Lz, and is tuned
by means of a variable condenser C3. When the
cireuit L3 C3 is brought into tune with Lz Ci, the
electro-static coupling due to the inter-electrode
capacxty of the valve is sufficient to pass back enough
energy into the grid circuit to bring the receiver into
the oscillating condition. This gives a very smooth
control of reaction, and there is no necessity for the

Ls

b
o ~
Fig. 2. —In this circuit oscillations are produced by

tuning -the anode circuit to the frequency of the grid
circuit.

=t

two coils L2 and L3 to be deliberately coupled in any
way.
A Selective :Circuit

Fig. 3 shows a selective circuit employing Trap
tuning as evolved by John Scott-Taggart, F.Inst.P.,
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AM.LE.E., and described by him In the February,
1925, issue of Modern Wireless. In this circuit Li,
wkhich is the aerial and grid coil, consists of a small
coil, say, of 25 turns, to which L2 is tightly coupled.

L,

R

s

Fig. 3.—A selective single-valve circuit employing Trap
tuning in place of the usual method.

L2 is a 50- or 75-turn coil, according to the frequency
it is desired to receive, and is tuned by Ci1, a variable
condenser of .0005 uF capacity. L3, the reaction coil,
may be coupled either to L1 or to L2 as desired, and
is of the usual size. Although this scheme of connec-
tions may result in a slight reduction of signal strength,
it gives a very appreciable increase in selectivity, which
is of great value when the experimenter is working
close to one of the B.B.C. stations.

The Ultra-audion

A circuit which is well known, but very little used
over here, is the Ultra-audion. A receiver employing

Y3 y
NG e+
T ur
{5 C.
L,
L
L C: .
'?E Rz
+
LY

— -
Fig. 4.—The Ultra-audion circuit,a feature of which is
the extreme sharpness of tuning.
this principle was described by Percy W. Harris,
M.I.LR.E., in the November, 1925, issue of The
Wireless Constructor.

Fig. 4 shows the scheme of connections using a loose-
coupled aerial. L1 may be tuned or not as desired,
while L2 is connected between grid and anode, and it
should be noted that it is particularly important in
this case that the grid-leak R2 be connected between
the grid and filament. L3 is a choke coil of 250 turns
connected in the anode circuit, as shown, and should
preferably be kept at right angles to L1 and L2. The
effect of coupling this coil to the others may be tried of
course, but it is doubtful whether any advantage will
be observed. The grid-leak R2 should preferably be
variable, and the filament resistance R1 should be
capable of fine adjustment, as this circuit is extremely
critical to operate, reaction being controlled by the
filament temperature. Great care should be taken
when working a receiver of this description, on account
of its very great liability to radiate, and further, some
experience may ‘be necessary before the best results
are obtained.
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The Flewelling Circuit

* A super-regenerative type of receiver is shown in
Fig. 5, which is a diagram of the simplified Flewelling
circuit. It has been the writer’s experience that this
particular circuit works best with a very small frame
aerial, consisting of at.most two turns about 18 in.
in diameter. A loading coil L1 is connected in series
with it in order to bring the grid circuit into resonance
with the band of frequencies over which it is desired
tn receive. It will be found that the value of the re-
action coil Lz, which is variably coupled to Li, is
inclined to be critical if the best results are to be
obtained with this receiver. The fixed condenser C3
is from .oco5 uF to .01 uF capacity, and here again a
little experimenting is required. to find which 1s the

Fig. 5.—A modified form of the Flewelling circuit, which,
used in conjunction with a frame aerial, is capable of
giving good results.

most suitable value. The variable grid-leak R2 must
be of good make if positive control is to be obtained.

Type of Aerial

The writer has tried this circuit loose-coupled to an
aerial, with a large frame aerial, and with a very small
frame aerial of one or two turns, and the best results
were obtained with this last arrangement. The amateur
transmitter 7EC of Denmark was received at a good
strength in the headphones on 1,500 kc. (200 metres),
and numerous British and Continental amateurs were
also received at varying strengths without any other
pick-up system than the small frame.

Double Reaction

An interesting circuit is shown in Fig. 6, in which
two valves are used, one as an H.F. amplifier and

)

/.3 - O+
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Fig. 6.—A circuit employing double reaction, by means
of which critical control of both valves may be effected.

the second as a detector. This employs a form  of
double reaction. The aerial coil L1 is placed in the
centre coil holder, the tuned anode coil Lz being
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coupled with it on one side, and a reaction coil L3 on
the other. It will be evident, of course, that the
three coils can be arranged in many different ways,
such as placing the tuned anode coil in the middle,
with the aerial coil on one side and the reaction coil
or the other; or alternatively the reaction coil may be

ig. Z.—In the Tri-coil.circuit reaction effects are obtain-
able by coupling either L2 to L1 or L3 to L2,

placed between the aerial and anode coil. Tt will be
found that these arrangements give very sensitive and
selective circuits.

The Tri-coil Circuit

One of the many circuits developed by the
Editor is the Tri-coil circuit shown in Fig. 7. In
this circuit Lr is the aerial coil and L2 the untuned
anode coil, which is equivalent to the primary of an
H.F. transformer. L3, the grid coil of the detector
valve, is tuned by the variable condenser C2, of .0003
pF or .ooo5 uF capacity. Reaction effects are obtain-
able in two wdys; one method is by coupling L2 more
tightly to L1, and the second by coupling L3 more
tightly to L2. When the coupling between L3 and L2
is tight, ‘Lz begins to approximate to a tuned anode
coil, and the valve therefore has in effect a tuned
anode and a tuned grid circuit, and tends to oscillate
freely. ~As the coupling between L2 and L3 is reduced,
L2 returns to its status as an untuned coil, so that the
coupling between these two coils gives a control .of
oscillation.

The ¢ Reinartz ’’ Circuit

A circuit that has achieved well-deserved popularity
is the *‘ Reinartz.”” Orne of the disadvantages, how-
ever, which has in many cases discouraged people from
using it is the fact that specially wound inductances
ordinarily have to be used. - Fig. '8, however, shows a
method by which ordinary plug-in coils can be
employed .in this receiver. Li, the aerial coil, should
be inserted in the centre socket of the three-coil
holder. L2, the grid -coil, is of the -usual size,
and is plugged .in on one side of the aerial
coil. L3, the reaction -coil, is plugged in on
the other side. Reaction is controlled by means
of a variable condenser, C3, and  different sizes
for L3 will have to be tried until smooth and
even reaction is obtained with C3 over the whole of
the tuning range of Ci. L1 will, of course, be
untuned, and where maximum selectivity is required,
owing to interference problems, it should be as small
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as possible consistent with good signal strength. Ly,
the choke in the plate circuit of the valve, should be
approximately a =25o-turn coil, and .should not be
coupled to any of the other coils.

Preliminary Adjustments

It is important in this receiver to see that the coils
Lr, L2 and L3 are.all connected the right way round.
In order to ascertain this, the best procedure is first
of all‘to use the receiver without reaction, L3 not being
used. The connections to L1 and L2 are then tried
hoth ways to see which give the best results. This
having been determined, the coil L3 is now connected
in circuit so as to give reaction, after which the con-
nections may be left fixed. It may be found that a
very tight coupling between the coils is not necessarily
the adjustment which will give the best results, and
therefore small variations in coupling should be made
to ascertain which position is the best.

Coil Sizes

For those of our' readers who are in any way doubt-
ful as to the correct value of coils to use with the
above circuits, the following indications may be of
help. In loose-coupled circuits the aerial coil will be
a No. 35 or 50, the grid coil No. 50 or 75, and the
reaction coil any size between Nos. 35 and 75. The
smaller size coils will be used for the higher B.B.C.
frequencies, the larger- ones for those below, say,
Newcastle. In all circumstances it will, however, be
a matter for experiment to determine the best coil sizes
for varying conditions. Where plain aerial tuning is

V73

¥

Fig. 8.-—0One form of the various circuits generally

classified as ‘‘ Reinartz®’ circuits.

used, the aerial coil will be a No. 35 or No. 50, again
according to which frequency band it is desired to
receive. Tuned anode coils will be No. 50 or No. 75,
with the same proviso, and in all cases where reaction
is being used it is preferable to work with the smallest
size reaction coil that is capable of giving oscillation
over the full band of frequencies covered by the tuning
condenser.
Practical :Operation

It should be remembered that in all these circuits,
where there are three coils which give two variable
couplings and perhaps two, or even three, variable
condensers, one cannot expect to obtain the best results
at the first trial. A certain amount -of experience is
required in order to get the maximum signal strength
in some cases, and the experimenter should not there-
fore be discouraged if the first trial'does not give him
the anticipated results,
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U wonderli] degree of sensitweness

Srondaord

FORMERLY

Wesrern Elecrric

SUPERSONIC

RADIO RECEIVING SET

HE Western Electric Weconomy Set par excellence.

Receives English and Foreign Broadcast ‘Telephony
on a wavelength band of from 300 to 3,000 metres on
a Frame Aerial. Two controls only, both fully cali-
brated so that stations can be logged with precision.
Range is only limited by atmospheric conditions. The
first Super Heterodyne receiving set on the market and
still unequalled.
Send for our new Wireless Booklet containing particulars
of new apparatus for the season. It is yours for the asking.

Srandard Telephores and Cables Lirmired
CONNAUGHT HOUSE, ALDWYCH, LONDON, W.C.2

Telephone ¢ CENTRAL 7345 (10 lines).
Works : NORTH WOOLWICH, NEW SOUTH-
GATE and HEND

Branches : Glasgow, Leeds, Newcastle Man-
chester, Blrmmgham Cardlﬂ, Soudmmp!on,
Liverpool, and Dublin,

PRICE

£60

740 Atgde&t aﬂaumwat in wireless yet
m TR,

AN Anvsknszmm In ¢ Wirrrrss WEEKLY ” Is A GUARANTEE OF SATISFACTION TO Buyms.
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A Crystal Circuit Modification :
' By PERCY W. HARRIS, M.I.R.E., Assistant Editor. E

AEEEEEEEEROEEEEE

At times it would seemn as if all possible’ lines of research in crystal
circuits had been explored, although there is still much to be done.
The circuit described by Mr. Harris is brought about by an ingenious
simplification of wiring, and can be very easily tried by our readers.
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crystal

sets, while ‘they

popular in pre-broadcasting
days, are now very-little used either
in commercial or home-made re-
ceivers. The reason is probably
that the additional complication of
control is not compensated for by
any increase in efficiency, while
selectivity (the great virtue asso-
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Fig. 1. — This conventional type of
circuit gives very flat tuning.

ciated with loose-coupled receivers)
is rarely desired in crystal sets, as,
even if one could cut out the local
station, the set is not sufficiently
sensitive to receive anything else.

Direct Coupling

Fig. 1 shows the conventional
directly-coupled crystal receiver in
which the aerial and earth are con-
nected across the whole tuning
inductance, while the crystal
detector and telephones are shunted
across the variable condenser. Such

=t

Fig. 2—An improvement in sensitivity
and selectivity may be affected in the
manner shown here.

receivers are very flat in their
tuning, and, with large aerials, the
size of the coil is such that it is not
possible to develop a high potential
difference across it.

Variable Tapping .

In many cases an improvelment is
found in selectivity and sensitivity

were quite -

_ping' points for trial.

oo Npaoooduooooaaanoonoan |

by joining aerial and earth across
only a portion of this- inductance,
as is shown in TFig. 2. The best

_ position for the tap difters consider-

ably with different aerials, and for
-most efficient working it is usually
desirablesto have a number of tap-
Some writers
have suggested that this is an auto-
transformer arrangement, in which
a greatly increased potential differ-
-ence is built up across the coil, and
that greatly improved signal
strength results. Practical experi-
ments show, however, that there is
not a great deal of difference be-
tween this arrangement and that of
Fig. 1 so far as signal strength is
concerned, unless we are dealing
with very large aerials.

Selectivity

A considerable improvement fin
selectivity and generally in signal

£
D
ﬂ .
L /c Tg)
=

Fig. 3.—Shunting the crystal across

only a portion of the tuning inductance

will reduce the damping caused by the
crystal.

strength is obtainable by shunting
the crystal across only a portion of
the coil, as shown in Fig. 3. In
this arrangement the damping ‘intro-
duced by the crystal is far less
marked in its effect, and, indeed, if
such a circuit is loosely coupled to
an aerial the selectivity becomes so
high that stations can easily be
missed, although when tuned in
they are quite strong. A circuit of
this nature was used by the writer
in The . Wireless Constructor
recently, when describing a set con-
sisting of a crystal detector fol-
lowed by three stages of resistance-
coupled note magnification. When
tested at the Elstree Laboratories,

_ the set in question proved to be so

371

A crystal receiver made up with the

circuit described. Any single-layer coil
set can be quickly modified on the same
lines:

selective that, although it gave full
loud-speaker strength when tuned to,
London, not a sound could be heard
on the loud-speaker when it was de-
tuned to 769 kilocycles {390 metres).

A Simplified Circuit

Some experimenters have built up
sets in which the aerial tap has been
variable, and in which the crystal
tap has been variable also. It
occurred to me recently that many
of the advantages of aerial tap
variation and crystal tap variation
could be obtained in a greatly
simplified circuit which I am now

=

Fig. 4.—The circuit used in the receiver
illustrated on this page.

showing in Fig. 4. It will be seen
that an inductance shunted by a
variable  condenser is tapped as
shown, the earth being joined to the

(Continued on page 377)



Wireless Weekly

December 2, 1925

Conducted by Radio Press Laboratories, Elstree.

Marconi Valves for High and
Low-Frequency Working

Readers who have used Marconi
valves of the DEs, DER and other
types, will be pleased to learn that
there are now available some Mdrconi
dull emitter valves of the 120 milli-
ampere class.

Description of Valves.

In all, four valves have been sub-
mitted to us for test, i.e., one each
of the four types—DESLF, DESHF,
DEz2LF, and DEzHF. The {ormer
pair of these require .a 6-volt battery,
while the latter pair can be worked
with 2 volts. The DE8 valves are
large, and have pips on the bulbs.
They are completely transparent on
one side, while the other side is of the
silver appearance characteristic of the
getter employed. The plate and grid
are of a flat rectangular shape, while
the filament is in the form of an in-
verted V, the two ends being secured
at the base, while the centre of the
filament is hung over a support at the
top of the valve.

The DE2 valves are smaller in size
than the DES8 valves, and are pip-
less, while the getter renders them
almost opaque. In the case of the
low-frequency -valve, it was observed
that a cylindrical anode is employed,
but the silvery deposit on the high-fre-
quency valve was too thick to render
examination possibie.

In all four valves the pins have
spring sides, and are not split. The
caps are of hard, black insulating
material, and are provided with a ridge
to indicate the position of the anode
pin. A letter A renders identification
still easier. A particularly desirable
feature is that the caps are hollow
inside, and as thin as is consistent
with mechanical strength. This is
useful in reducing the self-capacity of
the high-frequency valves. The mark-
ing of the valves is on the glass, and
in orn.2 case was somewhat indistinct.

Laboratory Tests.

It will be seen from the tables that
in the case of the DE2HF the

Valve Type DE2HF Dull Emitter.
Filament Potential = 1.6 V. Filament Current = o.12 A.

Anode Grid » Anode ‘ : . Internmal
Potential Potential Current A%gg(ﬁf?t)‘on Impedance
in volts. in volts. | in milliamps. g in ohms (R,).
30 5.0 1.21 9.2 41,700
50 4.0 1.41 8.4 40,000
8o 1.0 1.38 12.7 45,500
100 o 1.52 13.7 45,500
Manufacturer’s Rating.
Filament Potential 1.8 V.
Filament Current 0.12 A,
Anode Potential 20—120 V.

Amplification Ratio
Internal Impedance

12.
45,000 ohms.

Valve Type DE2LF Dull Emitter.
Filament Potential = 1.7 V. Filament Current = o.12 A,

Anode Grid Anode A LAk Internal
Potential Potential Current mplification Impedance
in volts. in volts. in milliamps. Ratio (u). in ohms (R,).
40 1.0 1.23 6.3 275,700
8o —4.0 1.60 6.3 25,000
100 —6.0 1.95 5.1 23,300
Manufacturer's Rating.
Filament Potential = 1.8 V.
Filament Current 0.12 A,
Anode Potential 20—120 V.

Amplification Ratio
Internal Impedance

22,000 ohms,

W

Valve Type DESHF Dull Emitter.

Filament Potential = 5.8 V. Filament Current = o.11 A.

Anode Grid Anode ificati Internal
Potential Potential Current Amplification Impedance
in volts. in volts. in milliamps. Ratio (u). in ohms (R,).
!
40 3.0 1.40 ] 14.3 28,600
8o 1.0 1.73 16.1 27,700
100 —I.0 1.32 14.9 28,600
Manufacturer’s Rating:
Filament Potential = 5.6 to 6 V.
Filament Current = 0.12 A.
Anode Potential = 20—}g20 V,
Amplification Ratio = 16.

Internal Impedance

372

25,000 ohms,
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amplification ratio varies with the
high-tension used, this quantity being
greatest with a high anode potential,
In the case of the DESLF there is a
smaller relative variation of imped-
ance with anode voltage. For the
other two valves both the amplification
ratio and impedance Seems to be inde-
pendent of anode voltage within wide
limits. In our tests a somewhat lower

fitament current was used than the

~“mentioned above.

tical grooves at opposite ends of a
diameter. A brass bush screws on to
a spindle in the centre of the knob,
and from it two short brass rods pro-
ject, 'so as to engage with the screws
The spindle can be
rotated by a small milled vernier knob
which is secured to the spindle by a
brass. pin. * Thus, as the. knob is
rotated, the brass bush moves up and
down the spindle, while the short rods

By Valve Type DESLF Dull Emitter.
Filament Potential = 5.8 V. Filament Current- = o.11 A.
_ Anode Grid Anode : 5 Internal
- Potential Potential Current Amplification Impedance
in volts. in volts. in milliamps. Ratio (). in chms (R,).
40 0.0 1.30 6.9 15,400
60 ==0) 1.85 6.6 13,300
8o —4.0 2.50 6.7 11,800
Manufacturer's Rating.
Filament Potential 5.6 V.
Filament Current 0.12 A.
Anode Potential 20—120 V.

Amplification Ratio
Internal Impedance

makers specify. This was done be-
cause the valve constants were not
found to vary-appreciably with filament
current under the conditions employed,
and it is desirable to under-run rather
than over-run a filament, Further,
although the filament current was
lower than the manufacturer’s rating,
the filament potential was well up to
the rating. These slight inconsisten-
cies are generally found in valve fila-
ments, but in tKe valves tested they
were all on the right side.

On testing in Radio Press receiving
sets the valves were found to function
satisfactorily in their various capaci-
ties. They were also a good fit for a
number of valve sockets, and only
slight traces of microphone noises
were present.

Vernier Dial

Messrs. A. F. Bulgin & Co. have
submitted to us for test their Combine
Vernier Dial. It is claimed that the
vernier adjustment is very smooth,
and that a desirable feature is the low
gearing ratio of 180 to 1.

Description of Component.—This
consists of two parts, i.e., the dial and
the vernier movement within the knob.
The dial consists of a black disc 3 in.
in diameter bevelled on its rim and
graduated from o to 180 degrees.
Opposite this graduated scale there are
some more graduations extending
through a small angle of .10 degrees.
These are not on the bevelled edge,
but are on the flat part of the dial,
and are intended for the. vernier
pointer.  The main knob, which is
milled and rather long, is apparently
composed of the same black insulating
material as the dial. It is fixed to the
latter by means of two screws which
are invisible when the dial is in posi-
tion. The knob is hollow and contains
the vernier mechanism. On the inside
of the main knob there are two ver-

[

8,000 ohms,

fixed to it slide up and down in the
grooves in the main knob. These rods
also engage with curved slots in a
short hollow brass cylinder which fits
loosely into the main knob. A hollow,
screwed brass lug projects from the
brass cylinder and is designed to screw
on to the main spindle of the con-
denser. Thus, as the main knob of
the dial is rotated, the dial rotates at
the same rate, carrying with it the
moving vanes of the condenser. When
the vernier knob is rotated, however,
the short brass rods slide up and down
the curved slots in the brass cylinder
and thus cause the latter to revolve
slowly. The moving- vanes revolve
with it, but the dial itself remains
stationary. A. short pointer attached
to the brass cylinder indicates the
amount of the vernier movement on
the 10-degree scale. The dial sub.
mitted screws on to a 2B.A. condenser
shaft, but the makers state that the
dials can also be supplied for 3/16-in.
or i-in. shafts.

Laboratory Tests.—The movement
was found to be quite smooth in
operation, although there was a slight
amount of backlash on the vernier.
There was no appreciable wobble on
the dial. The reduction ratio was
found to be as stated, i.e., 180 to 1.
This dial is a very interesting article,
and should be especially useful to
amateurs who desire to fit a vernier on
to an ordinary condenser. The vernier
provides an exceptionally fine motion.

Combined Filament Resistance and
Valve Holder

A Garnett’s combined filament resist-
ance and valve holder has been sub-
mitted to us for test.

Description of Component.

This component is designed for
back-of-panel mounting, and incor-
porates the filament resistance and
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valve holder in one unit. One-hole
fixing is employed, and the rheostat
knob is the only portion visible above
the panel” surface. This knob is of
fluted black moulded material, a curved
white arrow on the top of the knob
indicating the direction of rotation for
increasing the filament current. A
brass nut is embedded in the knob, and
enables it to be screwed on to the
spindle. A circular lock-nut of almost
the same diameter as the knob is pro-
vided, while one-hole fixing is secured
through the agency of a screwed sleeve
concentric_with the spindle. Two nuts
screw on to this, one to fix the sleeve
to the panel and the other to secure a
metal plate to the sleeve. This metal
plate serves to support the rheostat.

The Resistance Element.

The resistance element of the rheostat
consists of resistance wire wound
tightly on a cylinder of insulating mate-
rial. ‘The rheostat arm is of curved
section, so that as it sweeps from end
to end over the resistance it makes
smooth contact, and does not scrape.
It is fixed to the spindle by two nuts,
and a spring washer causes it to be
pressed firmly against the resistance
winding. A stop is provided at the
‘“ On "’ position, and at the other end
the contact arm is free to move clear
of the resistance winding, so that the
valve can be switched off by means of
the rheostat knob. The resistance ele-
ment and rheostat arm are supported
by the metal plate beneath the spindle.

Insulating Panel.

The part of the metal plate above the
spindle carries a small right-angled in-
sulating panel, which is fixed to it by
two screws. This panel is about 2% in.
long, and at its distant end four brass
valve sockets are inserted. These are
tapped at their lower ends; and screws
are inserted, and when screwed up
these hold soldering tags in place
against the base of the sockets. These
tags are of sufficient length, but there
is no adequate provision for fixing con-
nections without the aid. of soldering.
Sufficiently large terminals are, how-
ever, provided for the rheostat.

Laboratory Tests.

The resistance of this rheostat was
found to be 28 ohms, which is suffi-
cient for controlling valves of the .06
ampere class with a 4-volt battery. On
test the rheostat was found to work
smoothly, and to be practically silent
in operation. Rotation through go
degrees was sufficient to turn the
rheostat arm from the ‘“ On ”’ to the
“ Off »* position. The insulation re-
sistance of the valve sockets was
found to be infinite, and it was impos-
sible to insert a valve in the wrong
position so as to damage the filament
bv contact with the anode socket. The
fit for several types of valves was found
to be satisfactory.

This is quite a useful component,
and the provision of valve holder and
rheostat in one unit is of considerable
assistance in mounting.
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Are you ready’

In radio communication, the letters *“ QRV " followed Whether you intend to build a new receiver or re-
by an interrogation mark mean “ Are you ready?” design your old set, choose your components wisely.
The station in reply sends *“ QRV,” *“ I am ready"” Components. are, In every detail, rehability
(no interrogation mark) and the mterchange of messages 1tself Forethought and care in design and con-
begins. Are you ready for the long winter evenings struction makes them so. Specify 8B Components
when you will spend a good deal more time with and assure yourself of better radio reception at
your radio ? all times.

@B Filament Rheostats

A distinctive type made for use
with all types of valves.

Prices, each

B?ziht Emltter' Filament

5/6
Dull Emltter Filament
Rheostat .. 6/6
Dual typetfor either Bnght
or ‘Dull Emitters) XS 7/6
Triple Rheostat .. - 226

Head Office & Wr‘ks.
WEXHAM ROAD, SLOUGH
BUCKS.

Telephione:Sroucn 441 & 442

@B Mica Fixed Condensers

Are of the permanent capacity engraved

thereon. = Are instantly interchangeable.
PRICES each

0 0001 «F to 0°0009 uF (030 B 2/6
0001 uFto00l uF (O 1) o Y
0015 uF to0'04 uF (034) 3% o 4/

(Two clips are supplied with each condenser)

Above, mounted on ebonite base, with
terminals, any value, 1/- extra.

@B H.F. Damper, Price 2/~

The H.F. Damper is. a device which.
when inserted in the central hole of
the H.F. Transformer, stabilises a
circuit which otherwise could oscillate.

OBTAINABLE FROM ALL DEALERS

@p H.F. Transformers
“The Transformer that madc
HF. amplification popular.”
Supplied in six ranges of wave-
lengths, covering 80 to 7,000 metres
Price 10/~ each.
With H.F. Transformer, Price12/-
Special Neutrodyne Units and Super-
heterodyne Couplers also supplied.
No extra charge for matehing, if requested
en ordering,

\

“‘C London Office & Wholesale Showrooms:

[L@N‘M@@IIAIE

Manufacturers of Wireless and Scientific Appararus

WEXHAM ROAD. SLOUGH.BUCKS:

TELEGRAPHIC ADDRESS® RADIETHER, SLOUGH.

HASTINGS HOUSE,

' NORFOLK ST. STRAND,W.C.2

Telepfione:Centrar 8272

CABLE ADDRESS:. RADIETHER , SLOUCH

Barclays Ad*

AN ADVERTISEMENT IN ¢ Wmnu;ss WEEKLY "’ 1s A GUARANTEE OF SATISFACTION TO BUYERS.
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ITALIAN AMATEUR TRANS-
MISSION

S1r,—We think your readers will be
interested to know that the following
Italian amateurs have entered the
Radio Transmitting Contest organised
by Il Radiogiornale, official organ of
the National Radio élub of Italy :—

1INO—Marietti Franco, Corso Dante
8, Torino.

1AS—Pozzi Silvio, Corso Torino 1,
Novara.

1JR—Jerace N. Ottone, Via Mel-
chiorre Gioia, Torino,

1LP—Ponzio Luigi, Via Venti Set-
tembre 50, Torino.

1AP—Sella Giuseppe, Via Ospedale
51, Torino.

1AU—Strada Federico, Via Ospedale
14, Torino.

1FD—Deregibus Francesco; Via del
Carmine 6, Torino.

1CO—Gian Luigi Colonnetti, Via
Maria Vittoria 24, Torino.

1AY—Fontana Giuseppe, Corso Gari-
baldi 34, Piacenza.

1GW—Bruno Brunacci, Via Evan-
gelista Torricelli 1, Roma.

1GS—Giovanni  Serra, Via S.
Secondo, Pinerolo (Torino).
1RM—Associazione Radio Monta-

tori, Viale Angelico 19, Roma.

1BS—Luise Fausto, Piazza Manzi 10,
Piacenza.

The points awarded in the contest
will be for :—

Greatest distance.

Greatest number of two-way com-
munications.

Best report about the whole ques-
tion of short-wave transmission.

The National Radio Club of Italy
requests the amateurs of the whole
world, and specially the American,
Australlan African, and Asiatic opera-
tors, to be kind enough to send QSL s
promptly to their Italian friends.

During the month of October last
the following Italian short-wave trans-
mitters were QSO with New Zealand :
1RM, 1AU, 1AS, 1BS, 1CO. 1AS
was QSO with  Australian 3BQ.
1IGW was QSO with Argentine AA8.
1AU was QSO with Australian 2YH.
1RG (’phone, 100-watt input) has been
QSO with many European amateurs,
and his modulated signals are generally
received Ry over all Europe.—Yours
faithfully,

Rabp1o Crue NazZIONALE ITALIANO;

E. M. MonTi,
g  IT Secretario Generale.

Milano, Italy.
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AMATEUR TELEPHONY
TRANSMISSION

Sir,—1 note with interest your re-
marks about my station G6OH in your
very excellent paper, Wireless Weekly,
of November 11. station is
situated at Lichfield, but I am in Staf-
ford during the week.

I should be very much obliged if you
could bring to the notice of your
readers the fact that I have, every Sun-
day, a low-power telephony transmis-
sion at 10.00 G.M.T. and 18.00 G.M.T.
These usually last 10-15 minutes, and
after that 1 stand by for reports by
radio. I should also, of course, be
very glad of any reports by letter or
card. The wavelength is 44-46 metres.
1 have been received in Glasgow at
good L.S. strength on a 0-Det.-2. My
input here is about 3 watts. I have
only had reports on schedule, and I
should be very glad of any further
reports.—Yours faithfully,

G. S. Samways (G60OH).

8, Rowley Avenue,
Stafford.

This Marconi
alarm device,
shown at the
Olympia Shipping
apnd Engineering
Exhibition, auto-
matically rings a
bell when a dis-
tress call is re-
ceived.

AMATEUR CALL SIGN

Sir,—I should be grateful if you
would bring to the notice of your
readers that the call sign 6VZ has been
allotted to me:

I am using 10 watts rectified A.C.,
and my transmissions take place on
zso-zoo metres (2,000-1,500 ke.), C.W.,

I.C.W., and telephony.—Yours falth-

fully,
A, E. StepHENs (G6VZ).

West View,
Chewton Road,
" Keynsham, Bristol,
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[ELIMINATION OF
“ ATMOSPHERICS ’

Sir,—] have been much interested
as a wireless experimenter in your
issue of November 11, the article on
 Atmospheric Elimination * especi-
ally; 1 have conducted very many ex-
periments in this connection. Perhaps
you will be interested to know that at
a distance of nine miles from the Bel-
fast Station I am able to receive on
a straight, one-valve set that station
(a) without aerial, and on the earth
lead alone, (b) without earth, and on
the aerial alone. Under (a) I have
received 2BE during a thunderstorm
without a trace of static or other in-
terference. 1 did not care to risk the
aerial alone during the storm. But,
under normal conditions, the sxgna]s
come in loudest when the aerial alone
is used — approaching loud-speaker
strength.  On the earth alone very
good volume, but not quite as.loud as
on the aerial alone. .The Glasgow sta-

tion has also been picked up, using
only the aerial or earth, and without
trace of atmospherics.

It has been

noted that with aerial alone the volume
is greater than with aerial and earth.
The latter volume is about the same as
with earth alone. The system of coils
and arrangement are of my own de-
sign. With my arrangement 1 am of
the opinion that for a local station, at
least, perfect and voluminous recep-
tion can be had at any place within
20 miles radius of a broadcasting sta-
tion without an aerial, or conversely
without an earth. In a short time I
expect to be able to carry my experi-
ments further.

Your article on ‘‘ Are Long Coils
Doomed? ”’ was of immense interest to
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me, as | have been experimenting for
some years in this direction. Within
limits, in my opinion, it does not mat-
ter what gauge of wire is used. I am
able to receive as efficiently on a coil
of 42 gauge wire as on one of 18
gauge, but the former must be narrow
in width. The ratio ¢f width to dia-
meter should run about 2 : 5, but modi-
fications can be made within limits
where space has to be considered. That
shown, 2 :5 seems to be right for our
B.B.C. waves. The former should be

of as thin a material as possible, and

Mr. F. H. Sheward’s ‘‘All-Concert”’

Receiver is built into a handsome

cabinet, the batteries being placed in
the lower compartment.

perforated  throughout where the
strength of the former will allow it.
If the ratio I quote is adhered to, effi-
cient reception can be had with any
gauge of wire. With this ratio, re-
sistance will be at its lowest, so far as
solenoid coils are concerned. On
a straight one-valve circuit with
reaction, in  August last, within
half a mile of the Glasgow sta-
tion, on an indoor aerial, I cut
out with ease the Glasgow station and
brought in two French and four Ger-
man _stations, Belfast, London, New-
castle, Edinburgh, Liverpool and Man-
chester. The test was made in the
presence of an electrical engineer. I
was given to understand that I had
done the impossible with an ordinary
set of minimum power!

Wishing Wireless Weekly continued
success.—Yours faithfully,

Rictarp E. BARBOUR.
Lisburn, Co. Antrim.

RECEPTION OF AUSTRALIA
Sir,—I should like to inform you

re publication in Wireless Weekly re--

garding Australian 6AG that I received
him, R37, here (on o-Det.-1 with in-
door aerial) as far back as October 18,
which, I believe, was beforé your pre-
vious report.

teur’s journal all -success.—Yours
faithfully,
Derby. E. D. Dunw,

Wishing the best amia-

SHORT-WAVE RECEPTION IN
INDIA

Sir,—A short time ago 1 decided to
make my first attempt at constructing
an ultra short-wave receiver. I
selected the two-valve circuit as
described by Mr. A. D. Cowper,
M.Sc., in Wireless Weekly of May 27.
With very little difficuity I soon had
the set wired up and ready for wark,
and I must say that I was really sur-
prised at the results obtained. Using
a single-strand aerial 15ft. long and
20ft. high, and Marconi D.E.R. valves,
the following stations have Dbeen
heard : ANE, FW, 6AG, G2NM, GB1,
8SSC, NTT, NIJR, NPU, NPO,
G2LZ, G6DA, PCLL, POF, Gz2XY,
A3E and F8TK. T would be very glad
if any of your readers could inform
me as to the identity and wavelength
of the following stations: PCLL,
F8TK, 8SSC, A3E, NTT, GBr (GB
one), ANE and FW.

Trusting that this letter may be of
some interest to you, I will close,
wishing you every success.—Yours
faithfully,

J. M. Drvbpck.

Razmak, N.W.F.| India.

[We are able to supply the follow-
ing information about the stations

quoted: FS8TK, Chauny, Aisne,
France; 8SSC, Belgian Army of
Occupation; A3E, South  Africa;

NTT, U.S.S. Scorpion, Black Sea;.

GBi1, North Africa; ANE, Dutch
Government Laboratory, Bandoeng,
Java; FW, French Commercial

Station.—Ep.]

ENVELOPE No. 4

Sir,—I enclose photograph of my
three-valve ¢* All-Concert de Luxe ”
Receiver described by Percy W.
Harris, M.I.R.E., in Radio Press
Envelope No. 4.

I have added another stage of L.F.,
using a power valve, each valve
having separate H.T. control.

Excellent results are obtained from
both British and Continental statiens.

Wishing Mr. Harris and all the
Radio Press publications every success;
—Yours faithfully,

F. H. SHEwWaRD.

Stoke-on-Trent.

Sir,—I am using the ‘‘ All-Concert
de Luxe™ Receiver, described by
Percy W. Harris, M.I.R.E., in Radio
Press Envelope No. 4, which certainly
deserves praise. Using 35, 50, and 75
coils respectively for aerial, anode and
reaction, most B.B.C. stations are
brought in with ease, while with a 3o,
75, and 100 coil I have picked up no
less than six foreign stations im twenty-
minutes. Using 60 volts H.T. [ have:
inserfed 1.5 volts grid bias, and: I am
using a variable grid-leak, both of
which have increased the efficiency of
the set. You may comsider it. worth:
while publishing a tip, which, hadl T
previously known it, would have saved
me the cost of three dull-emitter valves.

On the right-hand side of my set were
the battery and earth terminals, the
earth being next to H.T.+.. When
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taking off the IT.T.4+ lead T acci-
dentally touched the earth terminal
with it, and, to my astonishment-=a
white flash. H.T.— and L.T.+ being
a common terminal, it only requires,
of course, H.T.+ on the earth ter.
minal to complete the H.T. circuit
across the filaments. Needless to say,
my earth terminal has since been trans-
ferred.—Yours faithfully,
Driffield. T. H. CorwiLL,

‘““THE HARMONY FOUR ”’

Sir,—In spite of my ‘° unhandiness ™
with the quill, one of your circuits has
driven me to send you my apprecia
tion of it. For the last eighteen months
I have been following Modern Wire:
less, and with the more complicated
lay-outs I have always had good sue-
cess when trying those of Mr. Percy
W. Harris, M.LLR'E. 1 have, amongst
many others, made the * Trans.
atlantic V,”’ the - *‘* Anglo-American
Six,” and now at last he brings out
the ideal circuit—the ¢ Harmony:
Four.” It is excellent—pure and
powerful and sensitive! My aerial is
but a 15-ft. length of wire across the
room, and I get Daventry, Manchester,
Liverpool, Stoke-on-Trent, and Bir-
mingham at full loud-speaker strength.
—Yours faithfully,

Wrexham. A. E. Rayner.

ENVELOPE No. 6 IN CANADA

Sir,—It will interest you to know
that my wave-trap constructed from
Envelope No. 6 is proving a great
success.

As I am writing our local station
within 2} miles is broadcasting; the
out,” and

A view of the power plant which sup~
plies the power: of 2 kilcwatts to: the
Bilbao broadcasting station (EAJ 11).

Omaha, Nebraska, 1,300 miles away,

is “eoming in at full
strength.

My aerial. and lead-in are 180 ft:
long. The set is a g4-valve radio-
frequency one, with a 2-valve ampli-
fier. At present all six valves are
working. There-is no loss in volume,
and I am of the opinion that the trap
clears the music to a great extent.

CGongratulating you on yourNo: -6
Envelope.—Yours' faithfully, -

Leoxarp- H. CooPEr.

Calgary, Canada.

loud-spealer
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The Design of Intermediate

Frequency Transformers. for

Superheterodyne Receivers
(Continued from page 367)
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the same wire in the larger slot for
the secondary. The core is put in so
that the air-gap comes under the
larger or secondary coil, and the
ends of the laminations ‘are bent
over each other to hold them to-
gether. This transformer may be
placed in a small metal can, with
leads brought out as desired. It
should first be boiled in a resin-
beeswax compound, with which the
can should be filled.

The ¢ Filter *’

This transformer, while selective,
may best be used in conjunction
with another type, which would be a
compromise between B and C.
This latter transformer may be
built by turning out a wood spool,
as shown in IFig. 1. In the bottom
of the slot are wound 250 turns of
No. 30 gauge d.s.c. wire. On top
are wound 1,500 turns of No. 36
gauge d.s.c. wire, forming the
secondary. This coil has an air
core, and cuts side bands slightly.
Using but one, this is not notice-

able, but the use of two or three
wotuld be out of the question for the
reasons outlined above, in addition
to this latter one.

Matching the Transformers

Now that we have these trans-
formers we cannot use them unless
they are properly matched. There-
fore, we may arrange the simple
circuit shown in Fig. 2. The trans-
fermer for test is shown at TX. The

80,
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Fig. 3.~ Curves of different types of
transformers, plotted on a scale
wavelength against amplification.

oscillator coupling is reduced until,
with the condenser adjusted for best
reading on the plate milliammeter,
a small deflection is just barely dis-
cernible. .~ The reading of the con-
denser is then noted. Transformers
reading not over a degree apart are

Wireless Weelly

excellent and should be used
together.  Those reading four
degrees apart will work together,
but not very satisfactorily. The air-
core transformer is measured by
setting the condenser at the reading
for the other transformers, and add-
ing condensers in small steps up to
.01 across its primary until it gives
maximum deflection of the plate
silliammeter at the given setting of
the oscillator condenser.  This
measurement method is crude, but
will be found satisfactory for one or
two sets of transformers.
A Crystal Circuit
Modification
(Continued from page 371)
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lower end of the inductance, and the
aerial to the central tap. The
crystal detector is also joined to the
central tap, and the telephones are
connected to the earth as usual.
Simple Wiring

Obviously a circuit of great sim-
plicity such as this has not all the
advantages of one in which there
are a number of tappings, both for
acrial and crystal; but the great

.simplicity of wiring is a point in jits

favour,

. \

reme Qualxty
He adPhones

These  headphones give fauldess reception,
e large and extremely sensitive diaphragms

are . made .from special Stalloy and fitted

with highly polished earpieces of moulded

ebonite.  Flexible cords are fitted to outside

of earpieces ensuring easy replacement.

self adjusting headband eliminates any tendency

to catch in the hair.
Sold under thc Fullcr
f;‘:;‘::‘““ 000 olum 1 9 / 6
FULLER’S UNITED
ELECTRIC WORKS LTD,
Chadwell Heath, Essex.

TICC

Tzlzphone :
1200 (6

HNford

ines).

Telegrams : *°F; uller
Chadwell Heath.”

Lonpon Depor: 176, Tottenham Court Road, W.I.

Telephone : Museum 9008.
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¢ Ufl}"”’” The Efesca Vermistat (Patent) is the most delicate filament
S control yet invented, and should be used wherever a separate
Sy rheostat is employed for HF. and detector valves: The
—— Vernistat is smooth and silent in operation, and absolutely
safeguards the valves from an:accidental burn-out through too
rapid switching on.. Three complete turns of the knob are
required to bring in or out the whole resistance.
The Vernistat is made for both dull and bright emitter
filament control, resistance 5 chms or 30 ohms,
Price complete, 6/~ each.
Examine .the possibilities gf Efesca Components for experimental
work. Their precision, their convenience and their instrument finish,
quite apart from the many patents incorporated in their design, lend
themselves particularly to the work of the experimental enthusiast
and the home constructor who aims at utmost efficiency.
Ask your Wireless Dealer for :—

SN

\ COMPONENTS
wholesate. ALK, STADELMANN & CO., Ltd.

Efesca Electrical Works,

83-93, FARRINGDON ROAD, LONDON, E.C1
and at Glasgow, Manchester and Birmingham.
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R. P. (LLANELLY) asks us to tell
him the frequency range a certain

coil in his receiver will cover. The
set is a short-wave receiver described
by Mr. Rattee for the reception of
KDKA, which station our reader
tunes in between 40 and 50 degrees
on his condenser.

From the particulars given above
we are afraid any calculation made to
obtain the frequency range of the coil
in the receiver would be practically use-
less, since it would be necessary to
know definitely the capacity of the con-
denser at the exact setting for KDKA,
and also the particular frequency at
which this station was transmitting at
the time. Even if these two figures
could be given, it is doubtful whether

sufficiently reliable results could be ob-
tained by calculation, and we are
afraid therefore that we can only advise
our correspondent to obtain a wave-
meter and measure the range of the
coil in question.

G. F. S. (SOUTHPORT) has a
recelver employing a valve detector,
with reaction, and two stages of
transformer - coupled low-frequency
amplification. Until recently the set
worked- well, but now the tuning
alters from night to night for a given
station, and sometimes has to be
changed during a transmission,
Occasionally a low-pitched howl
commences in the loud - speaker,
finally drowning all signals,

Wireless Weekly

formation
Departmen %

From the symptoms given we are at
once inclined to suspect the earth con-
nection, and would advise that alterna-
tive earths be tried; or, if this is diffi-
cult to accomplish, that a temporary
counterpoise arrangement be erected.
This latter may consist of a length of
insulated wire connected in place of the
normal earth, and taken to the full
length of the aerial, preferably under-
neath the latter, 6 ft. or so up and well
insulated. If with an alternative earth
connection, or a counterpoise, which-
ever is tried, the trouble disappears, it
will show that the earth connection
was responsible. In certain cases a
break in the earth lead can be seen,
but in others where the break has
occurred where it is soldered to a

ORMOND SQUARE LAW
LOW LOSS CONDENSERS

f ESE Condensers are guaranteed to

be of the capacity stated, and to be

of first class workmanshxp and
material. They represent a new departure
in British Condenser design, giving the
following advantages :—

(1) Practically negligible

losses.

One-kole fixing—one

# én. diameter hole (s

sieeded to fix this

condenser to panel.

{3) Rigid construction—
cannot warp; end
plates of stout alumi-
nium, perfectly fiat,

(4) Filxed vanss aup-
ported by } in. ebon-
its strips.

(3) Smooth action;
spindle tension is

(2

maintatned by a
apeciaily designed
Jriction washer,

(6) Moving vanes and
end plates are ot
earth potential.

(7) One-piece knob and
dial—supplied loose.
Secured by 3 B.4A.
Set Serew.

Sapplied in the lollowing
sises,

Price Prics

with without
8)ze. Vernler. Veruler.
200023 8/« 8/8
0003 97 28

0005 8/8 8/=

Q01 10/0 8-
-Complete with Knob
K and Dial.

See our full pm
advertisement in

‘“ MODERN WIRE-
LESS’’ Christmas
Double Namber.

Build your
owyer-Lowe Transformers.

report better results with seven valves

than they obtamned with nine valves and

foreign transformers.

This is because these British products are

results,

Transformers

from all dealers!

built for use with British Valves.
amplification with pure, rich signals
Each set of transformers is
individually matched and tested.
and - Oscillator - Coupler
with instruction booklet for building a
7-Valve Super_Het Receiver cost £5. Bocoapdst oadhs OBo0aAE or 50

BOWYER -LOWE TESTED
SUPER -

TRANSFORMERS

'~ NEW —:
:EDITIONE
NOWREADY

Send P.O. 6d. forf
: enlarged edition” of :
s instruction bookletby :
: A, E. Bowyer-Lowe, *

7 P M. JILE., contain- :
Valves :ing ‘“step by sep”

: instructions for.:
o . Pbuilding 7 - Valve :
lnstead Of 9 : Super - Het., with :

: progressive  photo- :
Super-Heterodyne ~ with i graphs and oper- :

Many users ating hints.

‘How to:
iBuild ai
i1 - Valve::
: Super - Het, :
Foar Recelver

H§gher

HETERODYNE

Telephone— | Bee tb‘: n- :
apection
ORMOND ENGINEERING Ce. Ltd. c“b'a“:;‘,":‘!.m ot on |
198-205, Pentonville Road, King's Crass, London, N1 ..Bi;";'j{“;g,, fesgiera ) Bowyer-Lowe Co. Ltd., Letchworth.
Factory « Whiskin Streef, Clerkenwell, E.0.L Kincroes." o
. ~ <
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Twenty years of
knowing how !

For twenty
years the Telegraph Condenser
Co. Ltd., have been designing and

- building all types of

RE'S one thing every
manufacturer needsbut which
money can’t buy—experience. It
is experience which has
brought T.C.C. Conden-
sers to the forefront to-
day. Experienceinmanu-
facturing all typesoffixed
condensers—experience
in dealing with the
problems peculiar to in-
sulation and capacity—
experience in producing millions
of condensers, large and small,

Mansbridge and Mica:

Money could not buy this-experi-
ence. It can only be obtained
by paying the price—the price of

the passing years.

Condensers.. This in-
valuable knowledge is
now passed on toyouin
the form of T.C.C. Con-
B densers. By specifying

you wdl be assured of
extreme accuracy and
uncommon dependability:
Remember, all T.C.C.Condensers
in metal cases are gemuine Mans-
bridge, while those in moulded
cases are Mica. Each case is
green in colour and bears the
sign T.C.C. stamped! on its side.

G R R I i e R Y

Look for the
name T.C.C.
Mansbridge

§

: Mansbridge, 4 mfds. - 19/4
thesideafthe . o

[}

]

b

stamped on Mansbridge, 2 mfds. - 10/-

Mansbr rge, 1 mfd. - 3/10
green metal Mansbric smfd. - 374
case. Mansbr:i che. 25 mfd.. 3/-

PRICES AND CAPACITIES

mecmecccccccccccc s ee e ad

Every T.C.C.
Mica Con-
denser is
contained
i1 a mownlded
green Case.

Mansbridge,; *1 mfd; - 2/6
Mansbridge;."09to ‘01- 2/4
Maznsbridge, ‘009 to '005 2/=-
Mica, ‘00400 001 - - 2/4
l\hca, ‘0009 to 0001 - 2/4

CE LT s

T.C.C.MANS BRIDGE

@

AN ADVERTISEMENT IN ¢° WIRELESS WEEKLY ** Is A GUARANTEE

-Condensers.

‘The Telegeaph Condenser Co. Ltd.. West Park Works. Kew.

Gilbert Ad. 4093,

DECEMBER: 2ND,

1925

NO SUDDEN JERKS

Just a soft smooth movement brought about on
the worm and pinion principle, together with a
compensuuug sprmg to balance the weight of the
moving coll. That is the secret of the soft, silky:
action of the L. & P, Coil Holder.

If you have any difficulty in getting distant
Stations, fit an I, & P. Coil Holder and your
difficulties will vanish.

Send for our Booklet, it will interest you.

From all §ood Dealers or wwrite at once for 1ist. Sent free on pequest.

LONDON & PROVINCIAL RADIO COMPANY, Lxd.,
30, Colne Lane, COLNE, LANCS:

Other leading ** Ellanpee *' Lines.—L. & P. Valve Window.

enhance {he appearance of any set. Rmall size 2#d. each.

Large Blze 34d, cach. L, & P, Minialure Switches, D.P.D.T.

1/6 each. L. & P, Puli and Push Bwitch—positive action,

positive satistaction—only 2/- cach.

REFINEMENT |

' TO HEADPHONES
"aaews®  TQ' LOUD SPEAKERS
B yumred  TO COILS
Rewound to any Resistance and
made equal to mew.  Price

guoled on receipt of instruments.

Prompt Delivery.

The VARLEY MAGNET
Company WOOLWICH, S.E.18.
*Phone : W oolwich 883.

ALVES Repaired Quick

Let our valve making plant repair your broken
or burnt-out valves efficlently and promptly
(most makes). Amoplification, radiation;.and
cugrent consumptlon uaranteed same as new,

Bright emitters 5/« “D.E’s" (2and
[ VN-TTT0] 5 v typee) 7/6. Radions Led.,
| Mm&e’w Boittnutonsaraliacciesfistd Chas

L. t Vai airing Firm la
o -t R ?

the world, List Fres.

REPAIRS

Headphones re-wound and re-magnetised,
- per pair.
Any kind L.F, Transformer re-wound and
repaired 5/- Write tor
Lownd Speakers re-wound, 57 Trade Prices
All work guaranteed rmd tested-on our aerial.
Phione: 1795 Clerk.
MASON & ©O,, 48; East Road, City Road, E.O,

OF SATISFACTION TO BUYERS.
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buried earth plate, the fault must be
located as described above, or by
digging up the earth plate.

H. T. C. (CHISWICK) is employing
a . direct - coupled straight 3 -valve
receiver. and experiences great diffi-
culty in cutting out the London
station. He has tried the usual types
of wave-trap with but little success.
He asks our advice.

Although fortunately not particularly

cases a very useful arrangement to try
is that given in Fig. 1. Here we show
the high-frequency and detector por-
tion of a common type of receiver,
slightly modified to accommodate an
acceptor wave-trap arrangement. For
the normal aerial coil an auto-coupling
arrangement has been substituted, and
across the so-called ‘¢ aperiodic turns ”
a series-acceptor circuit has been
placed. In practice this arrangement
often proves efficacious where other

RI+!

P
E o

HI+2

£Y

L.

Cr

=

Fig. 1.—The series-acceptor form of wave-trap proves effective on most

Ly
>

aerial systems, and {s shown in the above diagram as Lr. Cr. (H.T.C.
Chiswick).

common, there are aerial and earth
systems on which ordinary wave-traps
do not function satisfactorily. In such

types fail. Lt is a low-loss coil,
wound, for examrle, on a standard
Collinson type low-loss former 7 in.

Wireless Weekly

long with 70 to go turns of No. 20
gauge enamelled wire. The trap con-
denser Ct may be of .0003 #F or
.0005 pF capacity. For fuller particu-
lars and constructional details of a
trap of this type we would refer the
reader to Modern Wireless for October,
1925, in which a unit of this type is
described by Mr. G. P. Kendall, B.Sc.

A. B, (EARLSFIELD) possesses a
rather small outside aerial which he
is unable to improve, and asks us to
recommend a receiver to suit him,
explaining that he requires as many
British and Continental stations as
possible, on the loud-speaker.

“Since our correspondent’s locality is
not a good one, and ‘he is further
handicappred by a small aerial, we
think two high-frequency valves will
be needed. A highly selective receiver
will also be necessary, owing to the
proximity of the London station. We
advise that the ‘¢ Special Five '’ re-
ceiver described in the November issue
of Modern Wireless be constructed,
since this is an ideal instrument for

long-distance reception on the loud-

speaker, and.is highly selective.

Teesssesnrrnee Seessvetuerraserannnnas seneasssesense;
.

IRELESS ”
. THE ONE-WORD WEEKLY, :
| EVERY TUESDAY.  PRICE 2d.

.
B P P R P .

COLVERN
SELECTOR

LOW LOSS

The Colvern Selector Low
Loss, Reading to 1/3,600th
capacity.

Capacity 0005 mtd, £11 0

Type F, without gear attach-
ment,

Capacity *0003 mfd. 15s. 0d.

One hole fixing. Other cap-

acities if required. Descrlp-
tive folder upon request.

Colvern Independent Vernler.

Ask your dealer alao for the
Colvern Low Loss Coil

Former,

0003 mfd. £100

0003 mtd. 14s, 0d.

Price 2s, 64,

Price 8s, 0d,

e

long distance receiver.

The Colvern Low

k successful.

COLVERN ESSENTIALS

to long distance

Every reader of this journal may, upon application, receive
illustrated literature of Colvern essentials to a very efficient

The Colvern Selector Low Loss Condenser (true geared 20 tol) and
capable of relocation to 1/3,600th part of the variable capacity.
Loss Coil Former provides a very efficient
inductance of low self capacity and low H.F. Resistance.

Write to us to-day and your long distance experiments will be

N\

work

Walthamstow, London, E.17.
B —————

For particulars wrile fo:

Radio Equipment Co., Ltd.
. 5, Dyer's Buildings
) HOLBORN, LONDON, EC.1

COLLINSON PRECISION SCREW CO,,LTD., Provost Works, Macdonald Rd.,
Telephone : Walthamstow 532,

RECO

The Rechargeable
H.T. BATTERY
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No, Sir! The Keystone Super-Het does

not limit you to one

¥ thought that every superhetero-

dyne-was limited to a waveband
of from about 300 to 600 metres.”
“No,” replied the man behind the
counter, “ that is essentially an
American idea, because over there
no one is allowed to broadcast over
600 metres. Besides, you must re-
member that the Keystone is British
right through. It has been designed
to. operate with British Vilves
and with British components.”
‘ But hew can it cover other wave-
lengths ?” 1 asked.
“Merely by ex-

FREE! _}

‘band of wavelengths

possible degree of selectivity,” he
answered. “In these days, with
new stations springing up all over
Europe, it is no use building a Set
which cannot separate stations a
metre or two apart.” ‘‘You don’t
mean to say that you can work to
such fine limits?”’ I asked in amaze-
ment. ‘ Good heavens,”’ said the
salesman with a Jaugh, ‘“we can
tune out 2LO practically within
sight of its masts and pick up Man-
chester on the Loud Speaker. How's
that for selectivity?”’
‘‘ Amazing —amazing

changing - -this oscil-
lator coupler,” he
explained, ‘‘for one
suitable for higher or
lower wavelengths as
required. You see, the
intermediate trans-
formers are made to
work on a fixed wave-
length of 2,400 metres
—or 125 kilocycles.”

“And why
do you make this coupler variable?”

Send three penny stamps to
cover cost of postage, etc.,
and we will send you a copy
of the Keystone Super Hetero-
dyne Book—a complete book
on the design and construc-
tion of Super-Hets. Included
in this book are full details
and circuits showing the new
Keystone H.F. Tuner which
can be coupled to any type of
Super Heterodyne to give
an additional stage of H.F.
amplification. One of the
most complete books of its
kind, fully illustrated.

" he announced.
will it look like the one you have
shown me?”’

. . and what would
it cost for the extra
parts to convert’ my
present ' 4 -valve Set
intoa Keystone Super-
heterodyne? ”  With
pencil and paper he
did a bit of rapid
figuring. “About £g;”’
‘““And

“ It will be identical,

I queried, still thirsting for infor- sir.”” “Then you had better take

mation.

Peto - Scott Co. Ltd. |°_

Head Office, Works and Mail Order,
71, CITY ROAD, E.C1. |

BRANCHES:
62, High Holborn, London, W.C.r, I
Walthamstow: 230, Wood Street.

Plymonth : 4, Bank of England Place.
Liverpool : 4, Mauchester Street.

“To ensure the greatest

my order now,” I said.

If you don’t build a Super- Het, I
this is the Book you need

to build Sets, together with descriptions

Pilot Panel System,

e ——— E——— — ——— — —— ——— —

The new Pilot Manual, a splendid book '
for the home constructor, showing how I
and illustrations of all the popular d. l
Radio Press Sets available under the

Post free

The Keystone Super Heterodyne
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ATENTS, Trade Marks, Inventions,
Advice, Handbook and Consultations
free,. B. T. King, Regd., Patent Ageat,
146a, Queen Victoria St., London, E.C.4,

I"ELEPHONE RECEIVERS anfd Loud
Speakers Rewound, 2,000 ohms, 3/6.
—S—‘AN. {(zoherts & Co., 42, Bedford Hill, Batham,

2-VALVE Amplifier, 35/-, use one or two
valves ; also 1-Valve Amplifier, 20/,
both perfect, as new. Valves, 4/6 each. Smart
Headphones, 8/6 pair.’ New 4-volt Accumu-
lator, celluloid case, 13/-, New Dura

66-volt H.T. Battery, guaranteed, 7/-. 2-Valve :

All-Statien Set, works speaker, £4. Approval |
willingly.—W. TAYLOR, 57, Studley Road,
Stockwell, London. .

:
¢

o

EADPHONE REPAIRS.— Re-wound, re-
miagnetised, readjusted. Lowest price
quoted on receipt of telephones. Delivered
three days. Est. 26 years.—Varley Magnet
Co., London, S.E.18.

XMAS TREE [LLUMINATIONS.

LECTRIC Lighting Sets for 200/250
volt circuits, complete with 16 lamp- 'B
holders wired, adapter and 18 assorted
coloured lamps (2 spares]

LECTRIC Lighting Sets for 1007125

volt circuits, complete with 9 lamp- 19/6

holders wired, ndapur and 9 assorted

coloured lamps (1 s pare),
Delivered Free. Sen 0., giving Voltage, to Dept. X,
Marson’s Electrical Supplies, Bexhill-on.Sea ,

a l/—z'lm-/érw' mg“;!

In beautiful pulished mahogany or oak, iy
and sent on approval. De Luxe Models, o
Parlour Models trom 25¢-to £5. Crystal
Cablncets from 1/6, any size made to ==
order. Designs and Lista free. Estimates [* <>
perreturn.  Pauels and fes post €&
free. Bend to actual makers. 9(

_/__')_

LIBERTY PERMANENT DETECTOR
The Original One-Hole Fixing Detector.
Stop Fiddling with Cats’ Whiskers.

Pl K