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Western Electric

A Loud Speaker and a Loud -Speaking
Power Amplifier combine to form that
Loud -Speaking Equipment which has set
a standard of efficiency unequalled by
any other outfit. It can be used in
conjunction with any good type of
Valve Detector Set for amplifying radio
telephone speech or music.
Western Electric Quality throughout.

OTHER
SPECIALITIES

Low Frequency Amplifier
High Frequency Amplifier
Valve Detector & Tuner
Crystal Sets
Head Receivers
Etc., etc.

MAKERS
OF OVER

HALF THE
WORLD'S

TELEPHONES

Western Electric Company Limited
(WHOLESALE ONLY)

CONNAUGHT HOUSE, ALDWYCH, LONDON, W.C.
Telephone: Central 7345 (9 lines).

BRANCHES: BIRMINGHAM, LEEDS, CARDIFF. MANCHESTER, NEWCASTLE, GLASGOW.
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Everybody should take the Opportunity
of Visiting Our Showrooms.

WE HOLD THE LARGEST STOCK OF EX -GOVERNMENT APPARATUS
IN THE COUNTRY, OCCUPYING NEARLY 100,000 CUBIC FEET.
Complete Lists will shortly be ready, and the whole of our Vast Stocks will be available for the Inspection of the
Public at UNA WORKS, CARPENTERS RD., STRATFORD, E. In the meantime a Varied Range of Stock is

on View at our CITY SHOWROOMS, and it will pay you to inspect same before buying elsewhere.

SPECIAL OFFER OF
HEADPHONES

AT BARGAIN PRICES
Brown "A" Type 120 ohms,

Reed Pattern, Aluminium Diaphragms, Brand New and PairUnused ex -Government Stock.

0/ Per

120 ohms Pair12/6 PerSullivan 8,000 PI =/ Per
ohms

Per

Cords, 3/6 extra. Postage (reg.), /- extra.

WONDERFUL OFFER OF THE FINEST FRENCH
'PHONE, Manufactured by the Thomson -Houston
Company, of France.

We guarantee these telephones to be as efficient as any 'phone on the market at the present time. They are
exceptionally comfortable, and the clarity of music and speech is wonderful. We have concluded a very
large contract in respect of these 'phones, and offer them to the public with every confidence.
In order to bring them to the notice of the public, we are offering 4,000
Complete with very good quality cords. PairPostage II- extra. ohms 20/- Perthem at the exceedingly low price of

TELEPHONE TRANSFORMERS
Suitable for use with the no -ohm phones
mentioned above - 25/- each

INTERVALVE TRANSFORMERS
Fitted in iron cases which effectively screen any surrounding
apparatus from stray fields. This is a very important feature.
There are no loose wires or free ends to break 2,, /and no tiny screws in odd corners. Ratio 5-1. .. each

THE CITY ACCUMULATOR CO. 3

79, MARK LANE, LONDON, E.C. 3
and at 33, RUE D'HAUTEVILLE, PARIS.
LONDON, W.: A. V. Albrow, 56, George Street, Portman Square.
LANCASHIRE & CHESHIRE : Henry Hollingdrake & Son, Ltd., Princes Street, Stockport.
GLOUCESTERSHIRE, SOMERSET & WILTS.: Bristol Wireless Co., 52, Cotham Hill, Bristol.
LEICESTERSHIRE : Walter Rowe, Ltd., 96, Granby Street, Leicester.
SOUTH WAIFS : South Wales Wireless Installation Co., Ltd., 18, West Bute Street, Cardiff.

exemmvots Cs d_WASPAIS41

Telegrams : "Radiocity, Fen, London,"
'Phone: Avenue 1316.

Agents for All BURNDEPT Apparatus.
Local customers will greatly
assist the work of our
Dispatch Department by
ordering direct from our
nearest agents.

exew_xwb,..0.0.0.0.0.4ake.ke_v_keuxe End
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There's no better guarantee
of efficiency than the name

BURNDEPT
The ETHOPHONE is a crystal set " De Luxe," for the
perfect reception of Broadcasting from 20 to 3o miles,
and by the addition of an inductance coil (supplied),
perfect reception of Paris time signals is obtained. The
set is contained in a Walnut Cabinet, and is of highest
grade finish throughout. Sold complete with pair of
superior head phones
(4,000 ohms), and
Paris inductance coil.
Ready for instant use.

16 - 17 - 6
Immediate delivery.

Write for booklet of
other sets by Burndept
Ltd., including the
Ethophone Junior,
£4/solo, and Valve sets
at various prices.

CHARD & CO.
24a, Gt. Portland St.,

LONDON, W. 1.

Let the LITTLE GOLIATH
help you-

The small lathe with the large capacity.

Amateurs who get the most out of wireless make their own sets.
A small lathe is the key to successful work, and means economy.
All small parts in brass, ebonite, wood, etc., quickly and easily
made on the LITTLE GOLIATH, the 2 -inch lathe with the
compound slide -rest. Our list will interest you-it's free.

Send this coupon to

DRUMMOND BROS., Ltd.,/

Reid Hill, Guildford. z
Send in unsealed envelope
for 1d. Please write
distinctly. si,pes

"STERLING"
COMBINEDCOMBINED CRYSTAL & VALVE SET

A NEW

AND

UNIQUE

SET

AVERAGE

RANGE

150

MILES

Write for Publication No. 347, containing full particulars of this and other new Receiving Sets.

STERLING TELEPHONE & ELECTRIC CO. LTD.
Telephone House,

210-212 TOTTENHAM COURT ROAD, LONDON, W.1
Telephone : Museum 4144 (7 lines) Telegrams : Cucumis, Wesdo, London."

MANCHESTER . CARDIFF : NEW CASTLE-ON-TYNE:
14. St. Peter's Square 8. Park Place 9, Clavering Place

WORKS :
Dagenham. Essex

We guarantee that all Broadcast Radio Apparatus sold by us conforms with the conditions of the Broadcaster's Licence
issued by the Postmaster -General
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The hundred thousand readers of
this new weekly Wireless Magazine

Let us answer
0N April 1 ith we shall issue No. i

of a new weekly Wireless Maga-
zine which will be a companion

journal to Modern Wireless. At this
early date we are not in a position to give
a list of its contents. Being produced
throughout by the same publishers, how-
ever, its aims and ideals will be very
much the same, but with this important
advantage : As a weekly, it will be pos-
sible to include current information and
news of topical Radio interest which
would be out-of-date by the time the
Monthly is published.

Wireless Weekly will be a semi -technical
journal of value to the experimenter and
the novice alike. A special feature will

be a department for answering, free of
charge by post, and offering technical
advice on all queries relating to the
construction and operation of Wireless
Receiving Sets.

If you want to build your own set, if
you want to get better results from your
present one, if you want advice on some
technical problem-the staff of Wireless
Weekly will be ready to offer you the
benefit of their combined experience.

Remember, there is sure to be a big
demand for No. i, and if you are wise
you will place an order for your copy in
advance. A form is attached for your
convenience.

-Nadia -rrezzoKtcl.
PUBLISHERSOF AUTHORITATIVE WIRELESS LITERATURE

DEVEREUX COURT. STRAND. W.C.2.
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MODERN WIRELESS will appreciate
-our aim is to help and advise you

your queries !
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The new valve in use.

A NEW NON -INTERFERING DETECTOR
VALVE

This rectifier with a liquid electrode is as sensitive as a standard valve in a reaction circuit.

MR. HAROLD P. DONLE, Chief Engineer
of the Connecticut Telephone and Electric
Company, U.S.A., has invented and re-

cently made public a new type of vacuum tube
which, although acting only as a rectifier, is
claimed to be as sensitive as an ordinary three -
electrode valve used in a reaction circuit. The
new tube, which is a radical departure from the
conventional triode, employs a liquid electrode
of sodium which is kept warm by means of a
small resistance connected in series with the
filament and fixed on the glass wall of the bulb
as shown in the diagram, Fig. 1.

It has been found that by using the three -
element detector in the reaction circuit, sensi-
tivity is greatly increased, but if reaction is
carried more than a certain point, there is pro-
duced considerable signal distortion. Further-
more, the adjustments are very critical and
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such a circuit, particularly in the hands of
an inexperienced operator, creates a great
amount of interference for other receiving
stations:

At the Institute of Radio Engineers, where
the new tube was recently demonstrated, Mr.
Donle said in his paper : " For several years we
have conducted experiments on many different
forms of detectors, and particularly upon detec-
tors employing ionisation of metallic atoms.
This was a most promising field of development,
since such ionisation was found to be readily
controlled and stable. As one of the results of
this work we have developed the present tube,
which is the logical result of experimental work
which we have done along these lines. This
new tube has none of the disadvantages of the
regenerative and gaseous detector systems above
mentioned. Its method of operation seems to
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involve many interesting phenomena, which are
radically different from those occurring in other
tubes.

" The construction of one form of this tube
is illustrated diagram-
matically in Fig. 1,
where F is the filament,
A is the anode, which
may be of metallic
sodium in the bottom
of the tube, and H is
the heater; which is a
short length of resist-
ance wire cemented to
the outside of the glass
directly underneath the
anode. This heater
maintains the anode at
proper operating tem-
perature. C is the
' collector' electrode of
sheet metal bent into
a ' U ' and positioned
above the filament with
its open side toward the
anodes In operation
the tube may be con-
nected to the circuit
shown in Fig. 2, which
is simply a two -circuit
tuner with one terminal
of the secondary con-

nected to the collector electrode of the tube
and the other to a contact operating on resistance
connected directly across the filament battery
terminals. The remainder of the circuit is as
used with any simple detector."

The adjustment of collector potential is the
only one necessary for efficient operation other
than the usual variation of capacity and coupling
of the tuning circuit. The potential of the " B "
battery is not at all critical and usually may be
varied between ten and thirty volts without much
effect on response.

As a detector this tube is remarkably sensitive,
its adjustment is simple, and it is absolutely
stable in operation. This extreme sensitivity is
readily reproducible and permanent.

The response secured with this tube in a plain cir-
cuit equals in magnitude the response from a reaction
circuit using maximum non -oscillating reaction.
A reaction circuit under this condition of critical
adjustment will give very considerable distortion,
which is particularly objectionable when receiving
voice or music and which can only be eliminated

C

Fig. 1. Illustration of the
new tube, showing internal
construction. The tube it-
self and the resistance
heating the sodium are
enclosed within another
glass bulb.
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by a reduction of reaction and consequent
reduction of signal strength.

On the other hand, the new detector creates
no noticeable distortion, and, as it does not oscil-
late over its useful range, it cannot create any
interference with other receivers. Furthermore,
it is unaffected by small capacity changes, such as
those produced by the operator's hand in tuning.

The response of the valve is greatly improved
by very weak coupling between the circuits. This
is due to its very low input impedance, which
also makes the proportion of capacity and induc-
tance of secondary circuit for maximum results
quite different from those for other tubes. Al-
though the new detector can be used successfully
in an ordinary two -circuit tuner, results will fall
short of the maximum unless means are avail-
able for selecting the best value of secondary
inductance.

In this tube there is an electron flow from
the filament to the collector, the magnitude of
this current being due in part to the relatively
large area of the collector and to its close proxi-
mity to the filament. It therefore receives an
equivalent of large electron flow when it is at the
same potential as the negative end of the filament.
In order to reduce this flow an opposing potential
(which may be taken from the filament battery)

Fig. 2. Circuit of the new rectifier tube. Note the
resistance in series with the filament. The current
consumption is about the same as that of a standard tube.

is introduced into the circuit between collector and
filament. This potential is called the neutralising
potential and is used as abscissw of curves shown
in Fig. 3, which show the variation in anode and
collector currents Ia and with variation of
neutralising potential E and also the collector

(Continued on p. 199.)
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Fig. I. " Oxford Radio," the Leafield station, call sign GBL.

WIRELESS IN THE POST OFFICE
By Lieut.-Colonel C. G. CHETWODE CRAWLEY, R.M.A., M.I.E.E.,

Deputy -Inspector of Wireless Telegraphy, G.P.O.

Postmaster -General the Statutory Authority
THE connection of the Post Office with

wireless telegraphy dates from 1896, when
Senator Marconi gave his first demonstra-

tion in this country at the request of the late Sir
William Preece, who was then Engineer -in -Chief,
and from that time onwards the Department has
been intimately connected with all developments
of wireless communication.

The Wireless Telegraphy Act of 1904 made it
illegal for any person in the British Isles to install
or work wireless apparatus in any place or on
board any British ship except under, and in
accordance with, a licence granted on behalf of
the Postmaster -General, and further it stipulated
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that wireless could not be used in territorial
waters by foreign ships otherwise than in accord-
ance with regulations made by the Postmaster -
General. The Postmaster -General thus became
the Statutory Authority for wireless telegraphy
and telephony in this country.

Coast Stations
In 1908 the first Post Office station for com-

mercial work was opened at Bolt Head for com-
munication with ships, and in the following year
the other coast stations, which belonged to the
Marconi Company and Lloyds, were taken over
by the Department.
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There are now twelve Post Office stations used

for this service, viz., Wick, Cullercoats, Grimsby,
North Foreland, Niton, Land's End, Fishguard,
Seaforth, Port Patrick, Devizes, Valentia, and
Malin Head-the last two being operated, on
behalf of the Post Office, by the Irish Free State
Government. All of these, with the exception
of Devizes, are spark stations, varying in power
from i to Io kw.,
fitted with the 600 -
and 300 - metre
waves, and keeping
watch on 600 metres,
which is the wave
used by ships for
sending out the dis-
tress call, and,
usually, also for
sending traffic. The
Devizes station is
fitted for valve
transmission f o r
long-range working
with ships which
are installed with
C.W. sets. Last
year these stations
were in communica-
tion with ships on
about 150,000 occa-
sions, resulting in a
traffic of over three
million words.

It will be noticed
by a glance at the
map that these
stations are distri-
buted round the
coast so as to ensure,
as far as possible,
that distress signals
made by ships using
even very small
power will not be missed. In 1921 distress
calls from seventy-two ships were dealt with,
and it is clearly laid down that the primary duty
of these stations is to be ready at all times for
this work of assisting in the safety of life at sea.
All distress signals received are reported at once
to all the authorities concerned, and no complaint
of the action, or want of action, of a coast
station in this most important matter has ever
been received.

The charges for wireless telegrams to and from
ships are normally at the rate of 11d. a word
(6d. for the station, 4d. for the ship, and id. for
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the inland telegraph), outgoing telegrams being
handed in at any telegraph office. In the case
of short -distance voyages smaller charges are
made. These stations also broadcast to ships,
without charge, information regarding dangers to
navigation, such as gales, derelicts, mines, etc.
At a coast station the staff usually consists of an
overseer in charge, and eight or nine operators,

so that there are
always two operators
on duty, one on
wireless watch, the
other on the land
line and attending
to the needs of the
station generally.

POST OFFICE

f
WIRELESS STATIONS

0 of

Fig. 2. Showing the situation of the various British Post Office
wireless stations.
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D.F. Stations
At the Niton

Station, direction -
finding apparatus is
fitted experiment-
ally, and there are
D.F. stations at
Berwick and Flam-
borough which are
worked by the
Admiralty on behalf
of the Post Office.
The naval D.F.
station at Lizard
also works commer-
cially. For each
bearing given by a
D .F. station a charge
of 5s. is made.

Ships' Operators
As regards the

operation of ships'
sets, it is laid down

that only men who have obtained Certifi-
cates of Proficiency from the Post Office are
allowed to carry out the duties of a wireless
operator. Candidates are trained at privately -
owned schools, the examination for certificates
being conducted by Post Office examiners at
the schools, or at the G.P.O., London. Some
12,000 candidates have obtained Certificates
of Proficiency, of which about 300 were issued
last year.

The Department exercises general supervision
over all British ships' operators, a record being
kept of the career of each individual so far as it
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comes under notice. Complaints against opera-
tors for breaches of signalling regulations are
dealt with by the Post Office, cases concerning
foreign operators being referred for action to
their administrations. Last year some 1,500
cases were dealt with-about 600 British and
900 foreign.

Ship Inspection
Inspection of apparatus on board ships is also

carried out by the Post Office in order to ensure
that the requirements of the Merchant Shipping
(Wireless Telegraphy) Act of 1919 are complied
with, inspectors being 'stationed for this purpose
at the principal
ports.

Watchers

These inspectors
conduct also the
examinations of
candidates for Cer-
tificates of Profici-
ency as wireless
watchers. The
grade of Watcher
was introduced by
the Merchant Ship-
ping Act of 1919,
and the only quali-
fications required
are recognition of
the distress and
safety signals through interference and know-
ledge of how to test whether the receiving
apparatus is functioning.

Ships' Licences
Every ship's installation, like all other installa-

tions with the exception of those used by the
Government, must be licensed by the Postmaster -
General. In this country every ship of 1,600
tons gross and upwards, and every passenger -
ship, must be fitted, so that the number licensed
is about 3,50o, the type of apparatus, call signal,
waves, etc., being noted on the licence.

Aircraft Licences

Aircraft installations are also licensed and in-
spected by the Department, permits for operators
being issued at present on the recommendation
of the Air Ministry.

Fig. 3. " GKU ," the station at Devizes.
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Point -to - Point Stations

The Post Office transmitting stations for point-
to-point communications are situated at Leafield
(near Oxford), Abu Zabal (near Cairo), Northolt
(near London), Stonehaven (near Aberdeen),
and Caister (near Great Yarmouth).

Leafield is a high -power station, fitted with
25o kw. arc transmitters, and carries out a
service with a similar Post Office station at Abu
Zabal in Egypt. It also transmits telegrams to
distant ships, Press messages to Halifax, India,
and certain ships, and broadcasts Government
communiques. Messages from Leafield are
received by ship and shore stations, under

favourable condi-
tions, all over the
globe.

In the Leafield-
Abu Zabal service,
the telegrams from
the latter station
are received at a
Post Office station
at Banbury, from
which station also
t h e transmitting
apparatus at Leafield
can be operated by
distant control over
land lines. Leafield
can also be operated
by distant control
from the G.P.O. in
London. At the

Leafield station, therefore, there is only an en-
gineering staff, the operation being carried out
from Banbury or London by high-speed automatic
apparatus, or by hand, according to circumstances.
This arrangement allows of simultaneous trans-
mission and reception, and is now in general
use at all important commercial point-to-point
stations.

Northolt and Stonehaven are medium -power
transmitting stations, fitted with both arc and
valve sets, and Caister is a low -power valve
station. These stations are used for continental
communications, services being conducted at
present with Berlin, Rome, Amsterdam, and
Buda Pest ; the operation, including reception,
being carried out normally at the G.P.O. The
Army station at Aldershot, which works with
Cologne, is also operated from the G.P.O.

For these services automatic transmission
and reception is used when practicable. Creed
and Wheatstone systems are normally employed,
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but Hughes and Siemens are also being tried.
The Post Office is fortunately placed for adapting
machine working to wireless, as it has available
all forms of apparatus, and the accumulated
experience of many years in machine working
over land lines and cables.

Emergency Stations
There are five small emergency stations worked

by the Post Office when required in cases of
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Department is naturally anxious to do all in its
power to assist in the development of the art.
Many, if not most, of the greatest discoveries in
the practical application of science are due to
the so-called amateur, and this indeed might
be expected as the amateur worker has, prima
facie, enthusiasm, the one indispensable attribute
of the inventor. This enthusiasm of the non-
professional worker is fully realised at St.
Martin's -le -Grand ; indeed, it could scarcely be

Fig. 4. The new station at Northolt, call sign GKB.

interruptions to cable communications with
certain outlying islands, and provision is made
for temporary portable stations being established
at other places if required under similar circum-
stances. There are, in addition, three stations
which are used for purely experimental purposes.

Amateur Wireless
As the Postmaster -General is the Statutory

Authority for wireless in this country, the
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otherwise, as enthusiasm leads to criticism-
always healthy, if sometimes hasty. Criticism is
the whip of progress, and in wireless, as in other
matters, the Department never suffers from lack
of it. The strategic, commercial, experimental,
and broadcasting interests are not such as blend
into one harmonious whole ; they form a mixture,
not a compound, and it is the duty of the Post
Office to alter the prescription from time to
time to suit the varying conditions.
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THE NEGATRON
By PAUL D. TYERS, A.M.I.R.E.

The following article relates to the negatron, a special valve which is now employed with great success onmany commercial receiving stations. It is used on many liners, amongst which is the "Berengaria."

IN the February issue of MODERN WIRELESS,
the writer gave a brief description of the
fundamental principles underlying the opera-

tion of the dynatron, a negative resistance device
which works by virtue of secondary emission.
A more recently developed negative resistance
device has been called the " Negatron," and
is due to John Scott -Taggart.

The dynatron, it was shown, could be made
to produce continuous oscillations owing to the

negative resistance effect which
exists under certain conditions.
The expression " negative resist-
ance " is somewhat confusing, and
in order to obtain a clear conception
of its meaning it is better, perhaps,
to consider its effect rather than
endeavour to define it. For
example, when an increasing
E.M.F. is applied to a circuit
containing an ordinary resistance,
the current increases proportionally
and vice versa. When, however,
a circuit contains a " negative
resistance," the opposite effect is
observed ; that is, an increase of
voltage may produce a decrease
of current. It can be seen from

Fig. I. the consideration of the converse
of this action that if a negative
resistance effect is present it may

neutralise the effect of a positive resistance.
Its value in the production of continuous
electrical oscillations should be apparent.

If oscillations are started in an oscillatory
circuit of resonant frequency, the time during
which they will persist will be dependent upon
the damping of the circuit. If the damping,
which is due chiefly to the ohmic resistance
of the circuit, were zero, the oscillations would
be maintained indefinitely. If now a negative
resistance were included in the circuit, such
that it balanced out the effect of the positive
resistance, the oscillations would continue. The
chief use of a negative resistance device for
wireless purposes is in the production of oscilla-
tions, the arc, for example, being extensively
used for this purpose.

The negative resistance effect is obtained
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in the negatron in an ingenious manner. The
device illustrated in Fig. i consists of a filament,
on either side of which is placed an anode, a
control electrode being inserted between one
anode and the filament. The two anodes are
given a positive potential with respect to the
filament, and the anode potentials and the
filament emission are adjusted until a saturation
effect is obtained. The total number of electrons
must then be divided between the two anodes.
One anode is called the main anode, and the
other (next to the grid) is called the diversion -

anode. The grid or control electrode is con-
nected to the main anode through a condenser

Fig. 2. A' circuit for obtain ng the characteristic curve of
the negatron.

or opposing battery, so that the normal grid
potential is in the neighbourhood of zero.

The operation of the negatron is briefly as
follows : When the potential of the main anode
is increased, the potential of the grid will be
correspondingly increased ; this will cause an
increase in the current to the diversion anode,
and since the valve is saturated, the increase
must come from the electrons flowing to the
main anode Thus, increasing the main anode
potential, decreases the current in that anode
circuit, and hence the negative resistance effect.

The action of the negatron may be further
studied by arranging the circuit shown in Fig. 2,
and obtaining a characteristic curve by plotting
the main anode current against the main anode
voltage or change in grid voltage. Fig. 2

should be self explanatory. The divertion
anode B is given a steady potential by the
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battery B2, a milliameter, M1, being included in
the circuit. The main anode is given a potential
by the battery B3, which is variable, thus changing
the A anode and grid potential, and another
milliameter, M2, is included in this circuit. The
terminals marked I, N are, of course, short-
circuited. The grid is connected to the A
anode through an opposing battery, B5, which
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Fig. 3. Characteristic curves of the negatron, main anode
and diversion anode currents being plotted against change

in grid voltage.

normally gives the grid a zero or slightly negative
potential. The filament is controlled by the
resistance R, which is increased until the valve
is saturated-that is, until all the electrons are
going to the two anodes.

The total current to the two anodes is given
by the sum of the two milliameter readings,
and since the valve is saturated any increase
in anode potentials would not normally increase
the anode currents. If now B3 is increased it
will make G more positive, and cause more
electrons to flow to the B anode. Since the
valve is saturated the increase in current must
be due to electrons leaving the main anode.
Thus the increase in the diversion anode current
will be indicated by the milliameter M1, and a
decrease will be indicated by the milliameter M2.
It will be obvious that the main anode current
will be governed by two opposing factors. The
increase of the A anode potential tends to
increase the current in the A anode circuit in
the normal way, and the diversion effect tends
to decrease it. However, the diversion effect

168

April, 1923

predominates for an obvious reason. The
change in current is due to the same increase of
potential on the A anode and the grid which
controls the other anode circuit, and hence the
effect of the potential on the grid must be
greater than that on the A anode, which has
no controlling action like that of a grid.

This action is borne out by the curves illus-
trated in Fig. 3. The top curve gives the sum
of the two anode currents, and as soon as the
valve is saturated it will be seen that this is
constant. As the main anode and grid potentials
are increased, the main anode current decreases
and the diverted anode current increases. The
useful part of the curve is obviously the down-
ward slope on the main anode curve.

Some Applications of the Negatron
The main use of the negatron is in the produc-

tion of continuous oscillations, and a suitable
circuit is shown in Fig. 4. It is fundamentally
identical with Fig. z. The milliameters have

Fig. 4. The negatron employed as a generator.

been removed, the opposing battery substituted
by a condenser and leak, a common anode
battery supplied, and an oscillatory circuit in-
cluded in the main anode circuit in the position
I, N. A suitable voltage of the order of 6o
volts is given to the anodes, and the filament
brilliancy lowered until the valve is saturated.
The negatron will oscillate over a very wide
range of frequencies, which are determined by
the natural frequency of the circuit L1C1, and
hence it is extremely useful for the reception
of continuous waves by the beat method. It
may also be used for transmitting purposes,
and a silica power tube is shown in Fig. 5.
There are, of course, many other uses of the
negatron, and it can be employed, for example,
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as an amplifier, a limiter, or a modulator for
telephony circuits.

It will be obvious that the negatron will
require fairly critical adjustment, and it requires
careful design and manufacture, but in practice

MODERN WIRELESS
it is extremely simple to use, the chief adjust-
ment being that of the filament brilliancy which
determines the saturation of the valve by virtue
of which the negative resistance effect is
obtained.

Fig. 5. A silica negatron used as a generator for transmission purposes.

Fig. i. Illustrating the arrangement of the two -valve receiver.

A SIMPLE TWO -VALVE GENERAL RECEIVER
The following receiver may be used for all wavelengths, but it may be
particularly recommended for the reception of British broadcasting.

THE accompanying photograph shows a
simple broadcast receiver made out of
purchased component parts. The materials

required are as follows :

2 variable condensers, preferably having a
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capacity of cc 001 p,F., although a smaller
capacity will do.

3 wave -wound coils, such as those manufactured
by Messrs. Gambrell Bros. ; Burndept, Ltd.,
or the Igranic Company, Ltd.

i grid condenser.
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I fixed condenser having a value of about

o  002 p,F.
6 -volt accumulator, of not less than 30

ampere -hour actual capacity.
A high-tension battery which will give up to not

less than 45 volts, and preferably up to 7o volts.
2 valve panels consisting merely of a valve -

holder, four terminals, and a filament rheostat.
grid leak having a value of about z megohms.

2 grid -leak clips.
2 valves.

pair of high -resistance telephone receivers.

The price of these component parts does
not amount to very much, but a very effective
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will be pleased to inform any interested reader
what values of coils should be used in the
respective positions for different wavelengths.
The numbers given relate to honeycomb coils,
as these were the only ones at hand.

The set may be used for receiving signals of
any wavelength by changing the coils.

It will be noticed that a reaction coil, L3, is
variably coupled to the coil L2. If, on bringing
L3 close to L2, the signal strength is not greatly
increased, the leads going to the coil L3 should
be reversed. It is no good simply reversing
the coil L3, because, when using plug-in coils,
a reversal of the coil also automatically involves
a reversal of the leads to the coil, so that the

einega..f 

8
Nice

,..11210CIL

rENSIONBATTERY

Fig. 2. Showing the wiring of the set.

receiver may be built out of them, and the
experimenter has the satisfaction of knowing
that he can use them all for different circuits
if he wishes to alter or expand his set.

The photograph shows the way the different
components may be arranged on a piece of
wood. They could, of course, be connected
loosely on a table, but very often it is desirable
to make a compact set of the kind illustrated.

The wiring of the different component parts
is shown in the circuit diagram.

For the reception of broadcasting the in-
ductance L1 may be a No. 25 or No. 35 Igranic
coil, while the coil L2 is a No. 5o Igranic coil,
and the coil L3 is a No. 75. The advertisers
in this journal who supply these plug-in coils
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effect obtained remains the same. Honeycomb
coils will normally be in special coil -holders,
and the leads to the terminals on these coil -
holders should be reversed in the case of the
reaction -coil terminals.

If continuous waves are to be received the
coupling between the coils L3 and L2 should
be tightened until the second valve oscillates.

When receiving telephony or spark signals,
the reaction should not be made too large. The
filaments of the valves should not be made
too brilliant, as this tends to cause the set to
oscillate.

Experiments may be carried out with the
lower end of the grid circuit connected to the
positive terminal of the accumulator.
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Fig. i. Duplicate arcs
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nstalled at the Lyons station.

THE POULSEN ARC
By " IN VICTUS"

A simple explanation of the transmitter which is most widely used for long-distance wireless transmission.

AT the present time the Arc is the most
widely used type of transmitting apparatus
for high -power, long-distance work. It is

estimated that the Arc is now responsible for
over 8o per cent. of all the energy being radiated
into space for wireless purposes, leaving amateur
stations out of consideration.

The Arc was the first successful transmitter of
the Continuous Wave system, the overwhelming
advantages of which have now rendered the
Spark system obsolete. Briefly, the advantages
of the Continuous Wave system are :

(I) The great sensitiveness of the receiving
apparatus which can be employed.
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(2) The ability of the transmitting apparatus
to supply the largest high -frequency currents.

(3) The non -production of excessively high
voltages even with these high -frequency cur-
rents.

(4) The extreme sharpness of " tuning "
giving greater efficiency and freedom from inter-
ference by other stations.

(5) Control of the pitch of the note of the
signal by the receiving operator to suit the
requirements of his instruments and his ear,
and to make the signal distinguishable from
noises due to atmospheric strays, etc.

(6) The less absorption of continuous waves
over long distances.
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(7) The practicability of working at high

speeds.
(8) The high efficiency of the plant.

A large proportion of the wireless services are
now being worked by the Arc. In addition there
are many others of which it is not possible to give
details in the limited space of a short article. There
is, for example, a new G.P.O. station at Northolt,
Middlesex, whose 450 -ft. masts can be seen from
the Great Western Railway main line. Northolt
(call sign GKB) works with Rome (call sign
IDO), another Arc Station, and with a number
of European countries. Leafield (GBL), near
Oxford, the first station of the Imperial chain, is
now equipped with Arcs and transmits a regular
wireless news service to ships at sea, over
distances of 5,000 miles, being read in Canada,
India, South Africa, Australia, and New Zealand.
Leafield's transatlantic service for news agencies
is reported as being the fastest in the world.
Readers will recognise on a map many of the
high -power stations whose C.W. Morse they are
picking up. In addition to those named, of
which IDO is probably a favourite, some of the
best-known stations are Eiffel Tower (FL),
Lyons (YN), Cairo (SUC), and Nantes (UA)
equipped by the Elwell Company, the American
stations equipped by the Federal Telegraph
Company, Annapolis (NSS) for example ; Bor-
deaux (LY) in France also is using Federal Arcs,
of I,000 kw.

The development of the Poulsen Arc falls
naturally into three phases, the first being the
late Mr. Duddell's discovery of the " Musical
Arc," from which, under certain conditions,
oscillatory currents could be obtained, the next
being Dr. Poulsen's modifications, by which it
became possible to raise the frequency and power
of these oscillations, and the third phase, follow-
ing these fundamental discoveries, being the
gradual development of a reliable and efficient
system by accumulated experience and the
application of sound engineering practice.

The Duddell Arc
To understand the working of the Arc let us

consider an ordinary oscillation circuit, i.e., one
containing inductance and capacity, and but
little resistance (Fig. z). Let a certain D.C.
voltage be applied as in Fig. 3. When the
switch is closed the condenser will be charged,
but the inductance will retard the growth of cur-
rent, so that the charge will occupy a small but
definite amount of time. When the charge pro-
duces a P.D. in the condenser nearly equal to
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that of the supply voltage, the charging current
will tend to decrease, but the electromagnetic
energy stored in the inductance will prolong the
current flow, and as a result the condenser will
be overcharged : its P.D. will then be greater
than the supply voltage, and, after the interval
during which the inductance is producing this

L x L

TG

R 1?
Figs. 2 and 3. Illustrating the application of a direct -

current potential to a circuit containing inductance
and capacity, but little resistance.

overcharge, will discharge back through the
circuit. The inductance will behave as before,
first retarding the discharge and then causing it
to overshoot, recharging the condenser in the
opposite sense. This cycle will be repeated,
but the energy represented by succeeding
oscillations will be diminished by losses and the
rate of diminution will depend upon the effective
resistance of the circuit. In other words,
we have the well-known damped oscillatory
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Time

Tune

(b)
Fig. 4. The damped oscillatory discharge of a

condenser.

discharge of a condenser (Fig. 4), and the fre-
quency of these oscillations is approximately

271-N/LC

In order to make these oscillations continuous,
energy must be supplied continuously to the
system to make up for that lost, and this is done
by connecting the circuit across the terminals of
an electric Arc which is fed from a D.C. supply
through choke coils.

An electric Arc is in effect a gaseous conductor
whose diameter varies so that with an increase
of current the sectional area increases and the
resistance falls to such an extent that the potential

f =
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across the Arc is reduced. With a decrease of
current the potential difference rises. This is
shown graphically in Fig. 5, which represents
readings observed by connecting a voltameter
and an ammeter in circuit with a D.C. Arc.

Let us consider now what will happen when
the oscillation circuit is connected across the

Choke L

Are

on -0
Current in Arc i. choke

Figs. 5 and 6. The characteristic curve and fundamental
circuit used with the arc.

terminals of an Arc, as in Fig. 6. Current will
flow into the condenser, its growth being re-
tarded by the inductance L as before : but, since
the choke coils have a greater inductance than L,
the current flowing into the condenser is mainly
shunted from the Arc, there being only a small
increase in the current drawn from the D.C.
supply. The current in the Arc being reduced,
the P.D. across the Arc will rise (Fig. 5), and this
hastens the charging of the condenser. The
inductance L prolongs the charge and causes the
condenser to be overcharged as already explained.
The condenser will then discharge through the
Arc, increasing the current through the latter and
therefore reducing the P.D. across the terminals.
As a useful analogy to this action the escapement
of a watch may be considered. The hair -spring
and weighted rim represent the capacity and
inductance respectively of the oscillation circuit
and will oscillate in the same way as the latter
if their equilibrium is disturbed. In a watch
these oscillations are made continuous by steady
pressure in one direction from the mainspring,
which corresponds to the D.C. supply to the Arc ;
the Arc itself being represented by the mechanism
which gives an impulse to the system once per
cycle.

The natural oscillations first set up in the
circuit are maintained, and their amplitude is
increased until the energy lost, both in the
antenna circuit and the Arc, equals that supplied.
The Arc length is adjusted so that the supply
current, or the antenna current, is a maximum
for a given voltage. If the current is greater than
required it is reduced by lowering the supply
voltage.

In Duddell's " Singing Arc " the oscillations
ordinarily produced were of audible frequency.
In order to work on frequencies of 300,000

173

MODERN WIRELESS
cycles per second, the hysteresis, or inertia from all
causes, of the Arc has obviously to be very small
-much smaller than that possible with an ordin-
ary Arc between carbon electrodes. In a part
of the extremely short time available for one
complete cycle, the gas between the electrodes
has to be de -ionized, and the difficulty of this is
increased by the emission of electrons from the
electrodes if they remain incandescent.

The Poulsen Arc
Dr. Poulsen's modifications of the Duddell

Arc consisted of maintaining it in an atmosphere
of hydrogen, between a cathode of carbon and a
cold metallic anode, and in a transverse magnetic
field. These all have for their object an increase
in the power and frequency of the oscillations
produced. The atmosphere of hydrogen cools
the Arc and the electrodes on account of its
very high heat conductivity and diffusion co-
efficient. It prevents the rapid burning away
of the electrodes, and the formation upon them
of oxides which, if formed, would be particu-
larly active in the emission of electrons when
incandescent.

The use of dissimilar electrodes also steepens
the Arc characteristics. Heat is conducted
rapidly away from the anode by making it of
copper and by internal water cooling. Rotation

Fig. 7. A diagrammatic representation
an arc chamber.

of the interi

F

or of

reduces local heating of the carbon cathode.
The magnetic field allows the gap between the
electrodes to be quite small. Also, it blows the
ions away from the electrodes with considerable
velocity until the Arc is extinguished, and, if
the field and other conditions are correctly
adjusted, one Arc is extinguished just as another
is struck between the electrodes. The essential
parts of a Poulsen Arc are indicated in Fig. 7.
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Arc Telephony

The invention of wireless telephony is ascribed
to Dr. Poulsen, who, in producing a practical
generator of continuous waves, provided the
essential " carrier " by which the actual forms
of speech can be communicated by wireless.
Using the Arc, wireless telephony was success-
fully transmitted over distances of several
hundred miles in 1910. It was in connection
with these transmissions that the first " broad-
casting " was done. At that time the problem of
impressing upon the aerial current variations
corresponding to speech was exceedingly diffi-
cult, and large numbers of special microphones
were employed. Later on improved methods
became available in the magnetic amplifier and
the three -electrode valve.

When using the Arc for telephony, purity of
wave is much more essential than in telegraphy.
Most of the Arc stations now in use have the
Arc connected, for reasons of space and economy,
directly in the aerial circuit, with the result that
every slight disturbance in the Arc communicates
to the aerial an irregularity which would make
good telephony impossible. By reverting to
coupled circuits and using valve modulation,
successful telephony transmission can be given.

Experimental Work with the Arc
The cost of Arc apparatus being greater than

that of most laboratory equipment, there has been
much less experimental work done with the Arc
than with the valve. Considering that in a

device so obviously suited to the production. of
high -frequency currents there must be scope for
further improvements and invention, this is to be
regretted.

Poulsen Arcs have been installed at several
of the London colleges, and at East London
College circuits exist for the production of any
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Fig. 8. A cross section through an experimental arc.

frequency from i,oco to Ioo,000 periods per
second.

Arcs capable of handling only a few watts
will operate satisfactorily on suitable circuits
when constructed on the lines of Fig. 8, i.e.,
without an impressed magnetic field. Although
obviously limited in scope such Arcs are exceed-
ingly instructive, and allow a certain amount of
experimental work to be done at a small cost.
The small Arc of Fig. 8 will deliver 40 watts of
high -frequency energy when connected to D.C.
supply mains of 100/220 volts.

A CORRECTION
WILL our readers please note that the diagram
of the low -frequency amplifier in " A Trans-
atlantic Receiving Set," by 2 WT, in No. 2
of MODERN WIRELESS (Fig. 4, p. 127), was
incorrect, in that the connection from the mov-
ing contact of the Dewar switch immediately
beneath the letter B to the filament resistance
was omitted. This should be inserted, in
order that the filament of the second valve may
light up when required.

It is regretted that exigencies of space compel
us to hold over until the next issue the continu-
ations of the articles on " Directional Wireless "
and ",Operators and their Careers."
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A HIGH-TENSION SAFETY UNIT
By L. E.

THIS little " gadget " should appeal par-
ticularly to the experimenter whose
connections frequently suffer through

being hastily made, as it will make it im-
possible to burn out a valve through mis-
connecting any wires connected with the H.T.
battery.

It consists essentially of a resistance of ioo
ohms or more placed in series with one of the
H.T. leads, so that if this be of about 5o volts
not more than I amp. can be obtained from it ;

CIRCUIT DIAGRAM

FiG.2.

Figs. 1-5.

PROSSER

plates at A and B. The other side of these holes
is enlarged to 2 in. diameter to a depth of in.

The blocking condenser consists of alternate
sheets of waxed paper and tin -foil, as shown in
Fig. 3. When finished, the condenser is stuck
together by pressing with a hot iron. The base,
with the two side supports as shown (Fig. 1), is
made of hard wood, which, if well dried and
shellacked, has good insulating properties.

A miniature tumbler switch should be screwed
to this at one end and connected between the

- FiG3kJ+ "
H.T.

IL -11111,1

41INIL
EXM

4 B.A.TERMINAL

RECESSED CONNECTING WIRE Ft
Waiminimro PApEN

BRASS PLATE Suo

Showing constructional details of the safety unit.

which is insufficient to harm an ordinary valve.
This resistance will not impair the efficiency of
the set, as all H.F. currents will pass across
the blocking condenser, while the high internal
ohmic resistance of the valve compared with
too ohms renders the decrease in H.T. potential
insignificant.

The resistance consists of about 7 yds. of
No. 36 S.W.G. bare Eureka wire, wound for
4 in. along a wood former, 6" by 24" by 1", as
shown in Fig. 4. The spacing between the turns
should be Tizi in., while the ends are secured
to two small brass plates at A and B by small
screws. Clearance holes for 4 B.A. screws are
drilled at A, B, C, and D, going through the
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terminals C and D, with No. 22 S.W.G. insulated
wire recessed into the wood. The condenser
should then be fixed in position by clamping the
projecting foils to terminals A and C. A nut
should then be screwed on to each terminal and
the resistance former placed on, after laying a
piece of waxed paper over the condenser. The
large diameter holes fit over the nuts, allowing
the former to bed on to the condenser, and is
held in place by another nut on each terminal.
Contact is made between the nuts on A and B
and the brass plates on the former. When
finished the unit will look something like Fig. 1,
and should be permanently in series with the
H.T. battery.
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A GLASS ENCLOSED CRYSTAL DETECTOR
By C. H. LAND

THE materials used being simple, and the
tools required few, the construction of this
detector will appeal, I believe, to those who

make their own apparatus.
The component parts are one 3 -in. length

of 4 B.A. screwed brass rod, one fin. length

EBONITE

4 B.A. ROD

TERMINAL NUT

A° TUBE

LOWER Nur
WASHER

METAL CAP

CLASS TUBE

~TUBE

SOLDERED
TERMINAL

WASHER

TERMINAL NUT

4f0779,17,

BRASS"MII
WOOD -SCREW

INUMMO

EBONITE

kg
Fig. i. General arrangement of detector.

of brass tube screwed f in. outside and 4 B.A.
inside, two brass nuts tapped I in. for the out-
side of the brass tube, two 4 B.A. terminals
of the screw -through type, one fin. piece of
Fin. brass tube, for crystal cup, one piece of
I in. by / in. by f in. brass strip, and one piece
in. by / in. by in., one 2f -in. and one fin.

length of ebonite tube, one 2 -in. length of glass
tube, and two metal caps which will fit tightly
over the ends of the glass tube.

27et
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The piece used was originally from a capsule
tube, the bottom portion being nicked round
the edge with a file, and broken off, the rough
edge being rubbed lightly on a piece of fairly
smooth sandstone to remove the roughness.
The tubes are provided with nicely fitting metal
caps, and as two are needed, it will be necessary
to obtain two tubes, although only one will
be required. Two Fin. round -headed brass
screws and a couple of small brass washers
complete the list of necessary materials.

Commence the construction by punching
a hole through the centre of one of the metal
caps to accommodate the bottom screw of a
4 B.A. terminal, cutting off all but about 812 in.,
leaving only sufficient projecting into the interior
of the cup to keep the terminal in position until
secured by solder. If it is possible to secure
the screw by means of riveting without damage
to the cap, it is preferable, as subsequent opera-
tions are somewhat simplified. Place the Fin.
piece of Fin. brass tube concentrically within
the metal cap, and drop in a small piece of
solder, using a non-acid flux. By gently heating
the tube and cap in a clean flame the solder
will melt and make a firm joint. Previous to
melting the solder the terminal nut should be
removed to guard against the possibility of
becoming sweated to the screw. The metal
cap now forms the bottom crystal cup. The
cap for the top is centrally punched for the
accommodation of the fin. length of the f -in.
threaded brass tube. In this case the tube
may project into the interior of the cup about
f in. for the solder to adhere to. Any solder
which may run on to the outside should be
removed with a sharp knife.

Having nicely cleaned, put on a washer and
the two Fin. brass nuts, and through the centre
screw the 3 -in. length of 4 B.A. threaded
brass rod. If a " cat's -whisker " contact only is
required, the attaching of a fine brass or copper
helix may be left until the last to avoid accidental
damage. Should, however, a two -crystal con-
tact be desired, a bought cup may be screwed
or soldered to the bottom end of the brass rod
before screwing the shorter length of ebonite
to the top. Previous to fixing the ebonite,
take the top nut from the remaining terminals
and screw it on to the brass rod, thus providing
a binding screw to secure the contacts after



Secondary Winding

The secondary winding has now to be intro-
duced into the design without producing any
unbalancing or distorting effects on the primary
winding, or iron circuit. It has a larger number
of turns than the primary winding, as it is re-
quired to step up the voltage of the oscillatory
current, and the necessity, therefore, arises of
dealing with a winding which has an inductance
many times greater than the primary winding,
and whose capacity is comparatively large also,
owing to the mean diameter of the layers being
so much greater. The natural outcome of this
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final adjustment. If preferred, a cup similar
to the bottom one may be made from another

piece of the +-in. brass tube with a small
piece of sheet brass as a cover. The main
difficulty of construction in this case is to keep
all accurately centred so that there shall be no

±4
B.A.

V',I 72 I

)1( .[ )1

Fig. 2. Details of brass strips.

14 B.A.

danger of breakage of the tube on rotation of
the screwed rod.

The larger of the brass strips may now be
drilled with three holes to allow for the free
passage of a 4 B.A. screw, commencing in.
from one end and making the centre in. apart.
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Two hacksaw cuts are taken from the end into
the first hole to form a slot, thus completing
the bottom plate (Fig. z).

The small strip is drilled with two holes
in a similar manner to the larger one, but
allowing a i-in. clearance for the first hole,
which, when cut into, forms a slot for the recep-
tion of the 4 -in. screwed portion of the top cup.
Between the two brass strips screw the longer
ebonite tube by means of the round -headed
screws. If the screws are tight they should
not be forced into the ebonite, but should be
slightly heated, not being finally forced home
until they are cold, as otherwise there is a danger
of stripping the threads from the ebonite.

Having secured the bottom crystal in its
cup and the top " cat's -whisker " contact or
crystal, the caps are placed over the ends of the
glass tube, and, sliding the whole into position
between the brass strips, slip a small brass
washer over the projecting terminal screw at
the bottom and secure with the terminal nut.
The upper cap is fixed to the strip by the lower
1 -in. nut, the upper nut securing the lead wire
when connecting up.

In order to dispense with a separate base.
plate the whole detector is fixed to a terminal
placed in any desired position on the receiving
apparatus, for which purpose the remaining
hole in the bottom strip is provided. Although
exact measurements are given, there is no need
to adhere to them strictly, and they could be
modified by the sizes of the materials on
hand.

INTERVALVE TRANSFORMERS
By A. H. CURTIS, M.I.E.E.

(Continued from page 96.)

is that the natural wavelength is large, and the
frequency low, as near as possible within the
range of audible frequencies. Unlike the primary
winding, the secondary winding must have its
capacity reduced to a minimum to bring the
natural frequency of the coil outside the range
of audible frequency, as no reduction in induct-
ance can be made. Such an oscillatory circuit,
when impressed with an oscillatory current of
varying wavelength, such as obtains with audible
frequencies for telephone reception, will set up
an entirely separate current of definite frequency.
If the resonant frequency of the current is near
that of the impressed current, considerable
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current will be produced, strongly affecting the
apparent resistance of the winding and the
resonant frequency of the impressed current.
It is, therefore, highly important that the natural
frequency of the secondary winding shall be
outside the range of audible frequencies.

The capacity of such a winding may be
decreased by increasing the number of layers
of wire in the coil by sectionalising the winding,
or by increasing the distance between the layers,
or by using an insulating medium between the
layers having a low self -inductive capacity.

The electro-mechanical design of such wind-
ings needs careful study if the production of a
silent transformer is the object in view. They
consist of numerous turns of wire, each having
a high -frequency oscillating field, working in an
iron circuit, and also having a strong oscillating
field, the field of the secondary winding being
90° out of phase with the field of the primary
winding and iron circuit. The result under
consideration is the mechanical attraction and
repulsion of these two fields operating 90° out
of phase with one another, at high frequency,
producing a high -frequency mechanical vibration,
on the turns of the coil, and this, when taking
place in a strong field, must induce in the wires
high -frequency oscillatory currents in phase
with the primary current producing the vibra-
tions, but 90° out of phase with the secondary
current.

Such high -frequency oscillatory currents will,
however small, tend to produce ripples in the
current curve, distorting the transformed signal
according to the strength of the vibration. From
a mechanical point of view it is essential that the
wires in the windings should be held firmly
in spaced relation to each other by some non -
resonating material, both between layers and
turns, or series of turns. The two windings
must also be firmly held in spaced relation with
one another by a similar non -resonating material.

For a concrete example of design, the choice
of the transformer recently developed by the
Igranic Electric Co. will be considered. This
is a shell type transformer, the iron stampings
of which are formed of Stalloy iron. The iron
circuit is made in two pieces, one the shape of
a letter E and the other a plain yoke. The
pieces are assembled together so that the yoke
overlaps the ends of the legs on the shaped
member, but care is taken to insulate carefully
each portion from the other. No rivets are used,
but the stampings are held together by two pairs
of clamps, also carefully insulated from the
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stampings, and so arranged that they do not
cross the line of any stray fields, which would
set up eddy currents in them. They also act
as the legs for mounting the complete trans-
former, forming a high insulation terminal base
of low self -capacity.

The primary to secondary ratio is 1 to 5, as
this has proved to be the best ratio of trans-
formation for this purpose. The coils are wound
on a low self -capacity, high insulation foundation
tube by the well-known cotton interweave
method, using an enamelled copper wire for the
conductor. The great feature of this method
of winding is that full control is obtained over
the lay of each turn of wire, enabling the coil
to be wound entirely free from short-circuited
turns, and also over the spacing between the
various layers of wire. In the latter case, the
control is obtained by varying the thickness of
cotton yarn woven into the coil, so that it is
possible to calculate the best spacing between
the layers to obtain the least self -capacity and
then to put in the correct thickness of cotton to
obtain the desired spacing.

Further, the use of cotton as an insulating
medium is an advantage, as it has a low self-
inductive capacity, which further decreases the
actual capacity of the winding. Incidentally,
the building of the coils by this interweaving
method binds all the wires tightly together, but
they are cushioned, both between layers and
between turns, by soft non -resonating material,
which in turn is bound to the cotton end cheeks
of the coil. Such a structure prevents vibration
of the wires in the coils, or between the two
windings.

To secure the winding against the incursion
of moisture, the outer surface of the coil is given
a covering of cotton yarn, which is sealed with
paraffin wax, care being taken to ensure that this
wax does not penetrate right into the coil to
set up a high capacity between the layers of
wire.

Finally, the coil is surrounded with sheets of
mica and tin -foil to form the condenser, which is
connected across the primary winding, and also
to act as an earth shield to the coils. This fully
patented scheme is used as a means for preventing
howling in such transformers on the principle
previously described.

From the foregoing it will at once be seen that
the design of a satisfactory intervalve transformer
calls for a great amount of attention to detail,
both when making calculations and when pro-
ducing the actual transformer.
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FURTHER PECULIARITIES OF WAVE
TRANSMISSION
By Sir OLIVER LODGE, D.Sc., F.R.S.

WAVES are transmitted by a combination
of momentum and elastic recoil ; and,
in order to convey them, the medium must

have the two corresponding properties-name-
ly, something
corresponding
to inertia or
massiveness,
and something
corresponding
to elasticity.
There is a dis-
placement from
the mean posi-
tion, with a tend-
ency to spring
back, this dis-
placement being
either material
or electric,
according to cir-
cumstances; and
there is a rushing
past the mean
position with
a momentum
which over-
shoots the mark,
and carries the
particles into a
region of recoil,
propelling them
against the elec-
tric force, which
in due course
drives them
back again. It
is the elastic
force which
generates the
momentum, and
it is the momen-
tum which piles -
up an opposite
elastic force. It
is by the interaction of these two properties that
oscillations are maintained, and it is by possession
of these two properties that the medium is
able to pick up the oscillations and transmit
waves.

In the case of mechanical waves the momen-
tum is straightforward mechanical momentum,
due to the inertia of matter ; in electric waves
the momentum is magnetic momentum, and is

due to the in-
ertia of ether,
just as the elastic
recoil is due to
t h e electrical
rigidity or elasti-
city of ether-
the term " rigi-
dity " being a
technical or
quantitative one,
not at all im-
plying infinite
rigidity.

The reaction
of the two pro-
perties is easy
enough to follow
in the oscillator,
or source of the
waves, where the
two are in differ-
ent phases. It
is rather less
easy to follow
in the wave it-
self, where they
are both in the
same phase. But
it may help if
we consider the
simplest case-
namely, that of
sound. As the
wave advances
the particles are
simultaneously
thrown forward
and nearer to-
gether, so as to
make a conden-

[E. 0. Hoppe

A new portrait of Sir Oliver Lodge in his laboratory at Salisbury.
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sation. If at the maximum condensation they
came to rest, they would rebound, and the wave
would go backwards. That is exactly what
happens when sound encounters a wall or other
obstacle and is reflected, giving rise to what are
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called " stationary waves," with nodes and loops
in definite places. But in a progressive wave the
particles are thrown forward into the condensa-
tion, and the condensation moves on by reason
of the momentum of the particles, and so con-
tinually advances into new regions, spreading
the disturbance at a steady advancing pace.
The particles ultimately come to rest, and go
back again ; but when they do that the rare-
faction is beginning. And so this rarefaction,
or pull on the medium, travels forward likewise ;
though it requires a little more effort to follow
the details of the advancing rarefaction, as com-
pared with the more easily grasped details of an
advancing condensation, since in a rarefaction
the particles of the medium are moving in a
direction opposite to that of the advancing wave
-which at first seems a little confusing.

To follow out the details in the electromagnetic
case is less easy, because we are less familiar with
the intimate nature of electricity and magnetism.
We know that magnetism is the result of an
electric current (or rather that the two are
different names for the same thing), and that it
simulates mechanical inertia and momentum.
We also know that electric displacement is
another name for electric charge, and that it
simulates an elastic spring -back, which i3 demon-
strated by an electric discharge. The term
" charge " is only applied to a conductor. The
more general term is electric displacement,
because that applies to an insulator too. But,
as the process is not a mechanical one, the only
way we can safely and completely follow it is by
the use of the vitally important equations of
Clerk -Maxwell, which contain the whole theory
imbedded in their intricate and illuminated
recesses.

Diffusion Waves

But now to understand the phenomenon of
wave transmission more thoroughly, we ought
to ask whether there is any kind of wave which
does not obey those laws-which has not both
momentum and elastic recoil, which does not
require those properties in the medium, and
which does not advance at a definite pace.

The answer is that there are such waves-if
they can be called waves-waves of diffusion,
transmitted from an alternating source. It may
be a source of alternating temperature, for
instance, like the summer and winter tempera-
tures applied to the crust of the earth. The
result is that periodic waves of temperature sink
into the crust, and succeed one another at regular
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intervals ; so that by penetrating a sufficient
depth you will find a trace of last summer's
heat, and by penetrating deeper you will find
a trace of the preceding winter's cold, and so
on ; though it is true that these traces tend to
smooth themselves out rapidly, and become
before long difficult to recognise. But if we
ask at what rate these waves travel we can give
no answer, at least no clear and simple answer,
as we can in the case of true waves with momen-
tum. For the peculiarity of these heat waves
is that they have no momentum. They travel
according to a different law ; and the time taken
for any given portion of 'heat to reach a certain
depth will depend upon how sensitive the
detecting instrument can be.

We may illustrate the matter by taking a long
rod of metal, packed in cotton wool or some
insulating material to prevent loss of heat from
the surface, and then put a thermometer at one
end (which might be a sensitive thermopile),
and to the other end apply heat and cold alter-
nately ; for instance, first a flame and then a
douche of liquid air. The thermometer at the
far end will exhibit alternations of temperature.
There will be a lag, perhaps a very considerable
lag, before it feels the first heat wave. The cold
wave may be well on its way, and another heat
wave too, before it responds : but in due time
it will go up and down in response to the suc-
cession of impulses imparted to the other end.
But if we ask how soon it will feel those impulses,
after they started, we must realise that it is
merely a question of how sensitive it is. If it
will only respond to a Fahrenheit degree or two,
it will be very sluggish ; but if it could feel the
millionth of a degree, it will be fairly quick.

This is the actual problem which had to be
solved in connection with the first Atlantic
cable ; and Lord Kelvin solved it completely.
He perceived that the electric capacity of the
cable would make the laws of electric propaga-
tion correspond exactly with the laws of the flow
of heat-which had been worked out by Fourier.
So he gave the theory of the cable, treating it
as a long conductor to one end of which positive
and negative electrification was alternately sup-
plied, a detecting instrument being at the other
end. And he realised that if signalling was to
be at all rapid, this detecting instrument must
be of surpassing sensitiveness. He knew that
there was no true velocity of propagation in a
cable possessing only resistance and capacity ;
he knew that the waves were waves of diffusion,
having no definite speed, and that the rapidity
of their detection must depend on the sensitive-
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ness of the receiving instrument. Hence his
mirror galvanometer ; and then his syphon
recorder. He knew, further, that violent applica-
tions of electricity to a cable were unnecessary
and troublesome, as well as dangerous ; that
they put into the conductor disturbances which
would have to leak out ; and that, within limits,
the feebler the signals were, the better. Sharp
momentary curbed signals ought to be sent ;
and though at the far end they arrive washed
out by diffusion, yet a sufficiently sensitive in-
strument can detect them without more than a
fraction of a second's delay, and with a reasonable
amount of sharpness.

But this theory after all was not complete,
was not quite complete. It left out of account
self-induction ; that is to say, it treated the
electric waves as if they were really like heat
waves, without momentum. As a matter of
fact the heat -wave theory is only an approxima-
tion, or an analogy. Electric waves must have
momentum, since every electric current has a
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magnetic field round it. The magnetic -inertia
effect was omitted in Kelvin's theory. if
thought of at all, it was thought to be insignifi-
cant, wiped out as it were by the capacity and
the resistance, just as sound waves trying to pass
through a haystack would have their momentum
wiped out by friction, and would be stopped.
Or, a better analogy, as light waves are stopped
when they encounter a conducting material.
The propagation of heat waves through a good
conductor, the propagation of light waves
through a bad conductor, and the propagation
of electric oscillations through a long submarine
cable, all follow the same law - the law of
diffusion-the law according to which a coloured
solution like sulphate of copper is conveyed
along a tube of water ; or a law on which a
particle of salt dropped into a bucket of water
is ultimately found to permeate every part,
even if the water is not stirred but continues
stagnant.

But whereas in the chemical case and the heat

Senator Marconi, whose early work upon the propagation and practical use of wireless waves, makes his name inseparable
from a study of these matters. A photograph recently taken in the wireless cabin of his yacht.
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case the absence of momentum is complete, in
the electromagnetic cases it is only approximate.
And when electromagnetic momentum is taken
into account, the law is somewhat modified ;
an element of true wave makes its appearance,
and there is a true velocity of propagation,
though it may be only for an insignificant part
of the wave. The head of the wave, however,
does advance with the velocity of light, though
it may be a head so small as to be undetectable.

But it may be strengthened, and the way
to strengthen it is to increase the magnetic
momentum, that is to say, to increase the self-
induction, as might be done by coiling the
wire upon itself. In that way the diffusion
effect can be minimised and the wave effect
strengthened, with immense gain in rapidity
and clearness of signalling. The complete
theory of the cable exhibits all this, and enables
quantitative calculations to be made. And that
complete theory the world owes to Mr. Oliver
Heaviside, whose brilliant investigations were
not recognised at the time by those in high
telegraphic authority. He seemed to be merely
complicating matters, and not introducing any-
thing practical. So no practical improvements
resulted, until ultimately Lord Kelvin himself
perceived the merit of Heaviside's extended
theory ; and Silvanus Thompson in England,
and Dr. Pupin in America, advocated the intro-
duction of special self-inductance coils into a
cable, especially one that was to be used for
telephonic purposes.

Undoubtedly the construction of such elec-
trically improved cables was a real difficulty,
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and the men who had to lay them naturally
shied at additional complications to a problem
which in its early form was difficult enough.
Moreover the Kelvin instruments had enabled
so much speed and certainty to be obtained in
ordinary Morse signalling through a cable that
there was no great stimulus to a revolutionary
improvement.

But when it came to telephony the case was
different. Telephonic speech was impossible
if all the consonants and vowels were diffused
and run together in a vague indistinguishable
mass, with no genuine velocity of propagation ;
so that, as it were, the stronger waves arrived
first, and the feebler ones never arrived at all,
and the peculiarities and harmonics of a tone
on which speech depends were blotted out in
transit. Speech through a submarine cable a
hundred miles long is impossible unless extra
self-induction is introduced. Even forty miles
long is difficult, and the difficulty increases
with the square of the length. But if sufficient
self-induction is introduced, so as once more
to gain magnetic momentum, true wave propa-
gation is restored ; the signals travel with a
definite speed, independent of intensity and of
pitch, and arrive with their features fairly intact,
weakened no doubt, but not disfigured. The
deleterious effect of capacity combined with
resistance remains, and there is some diffusion
as well. Speech through a cable is never so
easy as through a land line, or through the uncon-
fined ether of space. But it becomes possible ;
and in the light of Heaviside's theory the
possibility is clearly intelligible.

MULTI -LAYER COILS
By G. P. KENDALL, B.Sc., Associate Editor, MODERN WIRELESS.

An account of the theory and practice of all the most useful types of concentrated inductances.

IN beginning the consideration of the various
types of multi -layer coil, I wish particularly
to impress upon my readers the fact that

each type is of necessity a compromise between
two opposing factors. The efficiency or other-
wise of any particular type depends very largely
upon a satisfactory balance having been achieved
between those factors, and if the amateur will
realise clearly what the balance should be he
will, I think, waste no more of his hard-earned
cash upon inefficient coils in which it scarcely
exists. (It should, perhaps, be explained at
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this point that the object of this series of articles
is, first, to provide instructions for the winding
of various types of coil, and, second, to give
sufficient insight into their principles to enable
a wise choice to be made if coils are purchased.)

Let us consider, then, what are the two
opposing factors between which a satisfactory
compromise must be achieved to produce a
good multi -layer coil. They are, briefly,
efficiency and compactness, and they are opposed
in this sense : the whole object of the multi -
layer coil is to obtain compactness-that is,
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we wish to coil up a large quantity of wire in
a small space-yet we know that the efficiency
of a tuning inductance depends, among other
things, upon keeping its internal capacity as
low as possible, which can only be achieved
by keeping well separated from each other all
turns between which there is much difference
of potential. Thus, turn No. 20 must not lie
side by side with turn No. 1, though turn 5 and
turn 1 may do so without much harm resulting.
The worst possible arrangement would be to
wind a layer of, say, Ioo turns upon a tube, then
over this another layer, and so on until the
required number of turns had been wound on.
A moment's thought will show why this arrange-
ment of turns is bad, and will enable the reader
to appreciate the statement that the best possible
system of winding, judged from the internal
capacity point of view, is the simple single -
layer type, in which there is very little difference
of potential between adjacent turns. From the
foregoing it will be grasped that the difference
of potential between any two turns depends upon
the number of turns separating them electrically
in the winding. Thus, there will be a com-
paratively small difference of potential between,
say, the first and third turns, and a comparatively
large one between the first and fiftieth.

It follows, then, that a good system of multi -
layer winding is one in which turns with a con-
siderable difference of potential between them
are kept well apart in the coil, and in which all
turns are spaced out from their neighbours as
much as is possible without making the coil
too bulky. There are many such systems, and
I propose in later contributions to explain some
of the best of them.

The essential point to grasp is that there
must be spacing between the turns : no coil
which appears to be a solid mass of wire, with
considerable depth and breadth, can possibly
be really efficient, no matter how it is wound.
Since in most systems of multi -layer winding
the spacing is produced by some arrangement
of crossing turns the actual amount of spacing -
out depends in part on the thickness of wire
used, and this should be noted when examining
a coil. Also, when winding your own, use as
thick a gauge as reasonable limits of the size
of the coil will allow. This is important, not
merely because it reduces the internal capacity
of the coil, but because it helps to keep down
its resistance, and hence the damping of any
circuit in which it is connected. This matter
of the gauge of wire to use is one to which the
amateur would do well to pay greater heed, for
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much efficiency may be lost by the use of unduly
fine wire.

In this connection it may be well to give
some definite guidance, and I append a table
giving the required information :

Wavelength.

300-1,000 metres
1,000-5,000

500o -20,00o

Size of Wire.

No. 22
No. 24 or 26
No. 30

It will be noted that for the longer waves a
fairly fine wire is indicated, while a thick one
is recommended for short waves. This is
simply because long wave coils must contain a
large number of turns, and would be of very
large size if they were not wound with fine wire,
whereas in the short wave coil, with its small
number of turns, it is possible to secure greater
efficiency by the use of thick wire.

It is not, I think, generally realised that the
basic principles of the " slab " and the " pile "
systems of coil -winding are essentially the same :
in each we find that although turns between
which there is much difference of potential are
fairly well separated, there is no spacing between
adjacent turns other than that provided by the
insulation of the wire. Hence, while fair
efficiency can be obtained in properly wound
examples, these systems do not give the best
possible results. Of the two, pile - winding
usually produces a coil of least internal capacity,
but it is not a sufficiently compact system for
coils of very high inductance, and for these
the slab coil is generally preferred. The latter
type is extremely compact, very easy to wind (or
cheap to buy, as the case may be), and, in spite
of its only tolerable efficiency, it may be recom-
mended for long -wave tuning to the beginner
who wishes to put together as cheaply and easily
as possible a set which will work, and which can
be improved later. If the reader would prefer to
adopt at the beginning a somewhat more trouble-
some but considerably more efficient type of
coil, he is advised to wait for the next instalment
of this series, in which will be described the
" lattice " coil and a modification thereof which
I have devised and which I find superior to any
of the coils now on the market.

The Slab System

The slab coil consists of a flat disc of wire,
varying in size from perhaps 2 in. to 5 in. in
diameter, and from - to 196 in. in thickness,
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held together by paraffin wax or varnish. The
process of winding is extremely simple : a
wooden former or bobbin is used which is
very similar to those employed for winding the
sections of spark coils, and the wire is run in
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Fig. 1. Section of slab coil winder.

quite irregularly until a coil of the required size
has been produced. The former is then soaked
in a bath of melted wax, taken out and cooled,
and the coil taken out by separating the two
halves of the wooden bobbin. The necessary
details for the construction of a simple former
are given in Fig. 1.

To wind slab coils with the maximum of
ease some means of rapidly revolving the former
is required ; the one illustrated is intended to
be held by its central spindle in the chuck of
either a lathe or a breast -drill held in a vice.
By either of these methods the wire can be run
in at quite a high speed, and large coils wound
in a few minutes. When the required amount
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of wire has been wound in secure the end and
soak the former in melted wax until bubbles
cease to rise, then take it out, drain out the
superfluous wax, and allow to cool until it is
only slightly warm. Next slacken off the clamp-
ing nuts of the former, and separate the coil
from the wooden discs by running a hot table -
knife round between them. The coil can then
be easily removed when the former is taken
apart. (Do not heat the knife in the fire ; dip
it in boiling water.)

A series of slab coils suitable for long -wave
tuning may be wound with No. 3o double
cotton -covered wire with the following numbers
of turns : 500, 75o, 1,000, 1,250, 1,500.

The Pile System
Pile -winding differs from the slab method

mainly in that it produces a cylindrical coil,
and that the turns are arranged in a definite
order. It bears a considerable superficial
resemblance to ordinary layer -by -layer winding,
the distinction being that in pile -winding the
turns are wound on so as to bring together only
those between which there is a small difference
of potential, and to keep others separated. This
is actually done by winding on all the layers
at once, instead of one by one ; one turn is
wound upon each layer in rotation until the
coil has grown to the necessary size. Thus, if
a three -layer pile -wound coil is being made,
the wire will be wound on in this order : first,
a turn on the bottom layer, then one on the
second layer, and then one on the third, after
which the wire returns to the bottom layer and
the process is repeated. Figs. 2 and 3 will
probably convey a clearer conception of the
method than any verbal description. Fig. 2
is a section of a " three -pile " winding, and
Fig. 3 is a section of a three -layer winding in
which the layers have been wound on separately.
The numbers within the circles representing
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the turns of wire indicate the order in which
the turns were wound on.

Pile -winding is naturally somewhat more
difficult than the previous method, and a certain
amount of skill has to be acquired before it can
be done easily and quickly. The process is
rendered considerably easier by the use of a
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suitable gauge of wire, since the thicker wires
are too stiff for convenience and the thinner
ones not stiff enough for the turns to remain
where they are placed. Nos. 24 to z8 will be
found to be the easiest for pile -winding.

For the first attempt a two -pile winding
should be tried, since this is the easiest for a
novice to tackle. The method of procedure
follows : first secure the end of the wire to the
tube upon which the coil is to be wound (by
passing it through two holes), and then wind
on two turns side by side. Next, keeping the
wire tight, hitch it back and wind the third
turn on top of the first two. On the completion
of this turn take the wire down on to the former
again and wind turn No. 4 beside turn No. 2,
Turn No. 5 will then be wound on beside No. 3.
No. 6 beside No. 4, and so on, adding turns
alternately to the top and bottom layers until
the coil is complete. Fig. 4 shows these opera-
tions in stages and should make the matter clear.
When the coil is finished it may be either waxed
or varnished with shellac and well baked.

0_0

(a.

0.0

( b (c)

Fig. 4. Stages in two -pile winding.

To wind a three -pile coil the procedure is
as indicated in Fig. 5 ; while the beginning of a
four -pile winding is shown in Fig. 6. A greater
number of layers than four, or perhaps five, is
not advisable, partly on account of practical
difficulties in winding and partly because the
self -capacity of the coil becomes excessive if a
greater depth of winding is used.

In conclusion it should be pointed out that
the pile -wound coil has one point of superiority
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over all other multi -layer types : it is quite
easy to calculate its inductance with an accuracy
sufficient for rough purposes. The following
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Fig. 5. Commencement of a three -pile winding.

formula will be found to give quite a good
approximation :

Where

(c)

L -
(microhenries) I ,000

D = diameter of coil in centimetres.
1 = length of coil in centimetres.
N = number of turns per centimetre in

any one of the layers.
P = number of layers or " piles " in

the coil.
k = a constant whose value depends

upon the ratio of the length of
the coil to its diameter. Various
values of k are given in the table
below.

y2D2N2p2M

1

D k

0'50 0.51
0'75 o -62
I'00 o-67
I'50 o-76
2'00 o.81
2'50 o-84
3.00 o-86
3.5o o-88
4.00 0.90
5 0.91
6 o.92

000.00000.0
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Fig. 6. Commencement of a four -pile winding.

(To be continued.)
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HIGH - FREQUENCY AMPLIFICATION
An Explanation and Critical Examination of Modern Methods

By JOHN SCOTT-TAGGART , F.Inst.P., Member I.R.E.

Author of " Thermionic Tubes in Radio Telegraphy and Telephony," " Elementary Text -book on Wire-
less Vacuum Tubes," " Wireless Valves Simply Explained," "Practical Wireless Valve Circuits," etc.,.etc.

This article will appeal, not only to the beginner, but also to the more advanced reader, who will appreciate
a criticism of the different methods of coupling valves, based on practical experience.

Introductory
THERE are two methods of increasing the

strength of received wireless signals. We
can either add to an ordinary receiver a

low -frequency amplifier which will strengthen
the actual audible signals obtained, or we may
amplify or strengthen the incoming high -
frequency currents before applying them to the
detector. This last method, commonly known as
high -frequency amplification, or radio -frequency
amplification, is particularly useful for receiving
feeble signals.

A detector requires a certain strength of high -
frequency current to operate it effectively. The
rectified current available for operating the
telephone receivers or the loud -speaker is pro-
portional to the square of the high -frequency
current applied to the detector. In other words,
if we double the strength of the high -frequency
current, we will get four times the rectified cur-
rent, and therefore four times the signal strength.
Similarly, if we can multiply the strength of the
high -frequency current by three, we will get
nine times the rectified current available for oper-
ating the telephones. The reader will, therefore,
appreciate that high -frequency amplification is
of very great value. There is the additional
advantage in the case of the reception of wireless
speech or music, that distortion of the speech
is far less likely in the case of a high -frequency
amplifier than in the case of a low -frequency
amplifier, which usually employs iron -core trans-
formers, which tend to spoil the quality of the
speech, particularly if more than two trans-
formers are used ; this is due to the iron in the
transformer.

Practically every reader will have some idea
of how a valve acts as an amplifier. By applying
varying voltages to the grid of a valve it is pos-
sible to obtain a variation of the steady current
which normally flows from the filament to the
anode or plate of the valve in the form of electrons
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and then round the anode circuit. If we apply
oscillating potentials to the grid of a valve by
connecting an oscillation circuit (containing an
oscillatory current) across grid and filament, the
varying grid potentials may be caused to set up
large variations of current through a similar
oscillation circuit in the anode circuit of the
valve. These varying currents in the anode
circuit set up large changes of potential or
voltage across the oscillatory circuit in the anode
circuit, and these potentials may then be applied
to the grid circuit of the second valve, which
valve may be used either as a detector or
rectifier of the oscillations (in which case a
leaky grid condenser is usually connected in the
grid . circuit), or as another high -frequency
amplifier. It is to be noted that in the case of
valve amplifiers the grid circuit is only con-
cerned with current changes which, in turn,
set up potential variations, these variations being
communicated to the grid circuit of the second
valve.

The problem we are now concerned with is,
how to cause the large variations of anode current
of the first valve to produce corresponding
changes of potential applied to the grid of the
second valve. If we connected a circuit in which
oscillations were flowing across the grid and
filament of a three -electrode valve and simply
connected a high-tension battery across the
anode and filament accumulator, while we would
get changes of anode current exactly correspond-
ing to the currents in the grid circuit, only larger,
yet there would be no potential variations which
could be applied to the grid of a second valve.
To get these potential variations we have to in-
clude some piece of apparatus in the anode
circuit of the first valve of such a kind that when
the oscillating currents pass through it, potential
variations are produced which may be applied to
the grid of the second valve.

Even the beginner will know that if a direct
current is passed through a resistance, a poten-
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tial difference will be set up across that resistance,
which potential difference or voltage will depend
upon the current flowing through the resistance,
i.e., if the current is increased the voltage across
the resistance will also increase. In the same
way, if oscillating currents are passed through a
resistance, varying potentials would be set up
across the resistance. This immediately sug-
gests that we might include a high resistance of,
say, 50,000 ohms in between the anode of the
valve and the positive terminal of the high-
tension battery. The high -frequency currents
flowing in the anode circuit would pass through
this resistance and set up large potential varia-
tions across it, and by connecting the grid of a
second valve to one end of this resistance and the
filament to the other end it would be possible to
couple two valves so as to get the desired effect.

If we pass a steady current through an induc-
tance coil having negligible resistance, there will
be no potential difference across the ends of the
coil. If, however, we pass a varying or oscillat-
ing current through such an inductance coil, or
impedance as it would be called, potential varia-
tions would be set up across the coil, the potential
of one end of the coil with respect to the other
end depending upon the nature of the change
of current and its amount. This suggests that
we might include an inductance coil in the anode
circuit of the first valve and simply connect one
end to the grid of the second valve and the other
end to the filament of the second valve. The
large variations of anode current in the first valve
by passing through the inductance coil would
set up oscillating potentials across its ends, and
these would be communicated to the second valve,
which might be acting either as a detector or as
another high -frequency amplifier.

If, now, we choose to pass the anode current of
the first valve through an inductance shunted by
a variable condenser, we can set up oscillating
currents in the oscillation circuit formed by the
inductance and the condenser. If we are to get
amplified currents in the anode oscillation circuit
we must tune this circuit to the same frequency
as that of the currents in the grid circuit of the
first valve.

Putting it another way, the anode oscillatory
circuit should be tuned to the same wavelength
as the incoming signals. Under these condi-
tions strong anode circuit oscillations are set up
and these by flowing in the anode oscillatory cir-
cuit will set up potential variations across the
oscillation circuit which may be included in the
grid circuit of a second valve. Instead of doing
this, however, we might couple the anode oscil-
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latory circuit of the first valve to another oscilla-
tion circuit in the grid circuit of the second valve.

Use of Coupled Intervalve Circuits

Having explained some of the general princi-
ples of high -frequency amplification, we may
consider in greater detail the exact method of
utilising these principles and, to make the position
clearer, diagrams have been produced which show
the different methods which may be adopted.

Let it be stated at the outset that the choice of
one or other of these methods of coupling valves
will depend on whether reaction is to be used
or not. Also, it is to be understood that there
are two standards by which usefulness may be
judged. One either commends a circuit for its
efficiency or for its simplicity of operation. In
some cases simplicity of operation is essential,
and in these cases it is usual to loose a certain
amount of sensitivity. These various points
will be dealt with later, but there is one further
point which should be raised here, and that is in
connection with variable inductances.

Inductances may either be fixed inductances
or they may be variable, in which latter case it is
possible to vary them in stages, as, for example,
by taking tappings every ten turns. On the
other hand, it is also possible to obtain an induct-
ance which is smoothly variable-that is to say,
one which may be accurately adjusted. A good
example of this latter type of inductance is the
inductance fitted with a sliding contact. A still
better example is the variometer.

A simple inductance which has no condenser
across it to form an oscillation circuit is very often
called an "aperiodic coil." This implies that
the inductance does not possess natural selec-
tivity, whereas an oscillation circuit, consisting
of an inductance, shunted by, say, a variable
condenser, does possess very distinct selective
properties. One does not have to work very long
with valves before realising that a simple induct-
ance is not absolutely aperiodic. Practically
every inductance has a substantial amount of
what is known as self -capacity, which is due to
the proximity of the different turns of wire, this
proximity resulting in a condenser effect between
the turns. This self -capacity combined with the
inductance completes an oscillation circuit with
some of the selective properties of the ordinary
kind of circuit employing a separate external
condenser shunted across the inductance.

Apart from the self -capacity of the plain in-
ductance coil, there is always an additional
condenser effect when such a plain coil is
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connected in the grid or anode circuit of a
valve. Take, for example, the case of a coil
connected in the anode circuit of a three -
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electrode valve. On the one side it is connected
to the anode of the valve, on the other it is
connected through the high-tension battery to
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Fig. i. Diagrams illustrating the various types of intervalve couplings and their mode of use.
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the filament of the valve. The anode and
filament form a very small condenser which,
shunted across the inductance, produces what
is really an oscillation circuit. This oscillation
circuit will have what is known as a natural
frequency-that is to say, it will tend to pick
up currents of a given frequency more readily
than currents of different frequency. If the
inductance coil had no capacity whatever across
it, it would not be selective to any particular
frequency, and it would be possible to induce
in the coil currents of widely differing frequency.

The fact that the inductance coil used in an
ordinary valve circuit is not perfectly aperiodic
is of great importance. It is to be realised,
however, that a tuned circuit having a separate
condenser is more selective.

We can look at the question from rather a
different standpoint and consider that we are
passing a high -frequency current through dif-
ferent pieces of apparatus, the high -frequency
current being the high -frequency variation of a
steady anode current of a three -electrode valve.
The essential value of the apparatus which we
are to include in the anode circuit depends
upon the maximum potential variations which
we can get out of it and apply to the grid of a
second valve. The efficiency of the intervalve
coupling i$ measured by the magnitude of the
potential variations which are communicated to
the grid of a second valve. If we use a plain
inductance coil we will find that we will get
potential variations set up across it whatever
the frequency of the currents passed through
the inductance may be, provided nevertheless
that the inductance possesses at least a certain
minimum value which will increase with the
wavelength of the signals being amplified.

If we now replace the inductance by a tuned
oscillation circuit we will find that if this circuit
is tuned to a wavelength differing from that of
the incoming oscillations, the potential variations
across the circuit will be negligible. As we
bring the tuning of the oscillation circuit closer
to that of the incoming oscillations, the potential
variations across the anode oscillation circuit
will increase in strength and will reach a maximum
when the anode oscillation circuit is exactly
tuned to the incoming wavelength.

If we use two inductances coupled to each
other for the purpose of coupling the anode
circuit of the first valve to the grid circuit of
the second valve, we have rather a different
problem. A full consideration of this method
of coupling valves is given later, but it may be
stated here that the best effects are obtained
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when both coils are tuned to the same frequency,
which should be that of the incoming signals.

Seven Types of Coupling

On page 188 we have seven methods of
coupling valves by means of transformers con-
sisting of two inductance coils coupled together,
one coil being included in the anode circuit of
the first valve, and the second coil being in-
cluded in the grid circuit of the second valve,
which in all cases is shown as a detector, as will
be seen by the number of different systems
shown. To the right of each typical method
of coupling will be found a two -valve circuit
of a theoretical character given for the purposes
of explanation. To the right of this circuit
will be found the practical method of arranging
the circuit, using a single accumulator and a
single high-tension battery.

It will be seen that there are cases where
both circuits are tuned, other cases where
the grid or anode circuit is tuned, or where
neither circuit is tuned.

We will now examine each of the seven
methods, and I propose to note the merits
and demerits of each method, at the same time
stating any peculiarities in the practical applica-
tion of each system.

No. 1.-This method of coupling involves
two inductance coils each tuned by means of a
variable condenser. The coils may be wound
over each other or otherwise coupled, and this
coupling may either be fixed or variable. If
high selectivity is required the coupling should
be variable and should be kept very loose. This
method of coupling is very useful for increasing
the selectivity of a receiver. The inductance
may have tappings or may be fixed, according
to whether a wide range of wavelengths is to
be covered or not. In the middle column will
be found the theoretical circuit in which the
No. 1 form of coupling is employed. Both the
anode circuit of the first valve and the grid
circuit of the second valve are tuned to the
frequency of the incoming signals. Owing to
the impracticability of having separate batteries,
the circuit in the middle column may be simpli-
fied into the circuit shown in the third column.

No. 2.-This is a similar arrangement to
No. r, except that the grid circuit of the second
valve is not accurately tuned. In the figure,
the grid circuit of the second valve is shown
as a variable inductance, but it is not accurately
variable as tappings only are employed. If the
inductance L3 *were provided with a slider,
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accurate tuning of the grid circuit could be
obtained, and the arrangement would then be
very similar to that of No. 1. When the grid
circuit is not accurately tuned to the incoming
wavelength it is better that the two inductances
L2 and L3 should be tightly coupled, and there
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this case would be fixed and the arrangement
would not be useful for anything but a narrow
range of wavelengths. The coupling between
L2 and L3 should be tight.

No. 4.-In this circuit the anode coil L., is
variable in steps, whereas the grid circuit L3C2
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will be no particular point in having the coupling
variable. In nearly all cases, the inductances
will bear a fixed relationship to each other.
The main tuning is accomplished by the con-
denser C2, although an adjustment of the in-
ductance L3 will also be desirable.

No. 3 .--This arrangement is similar to that of
No. 2 except that the grid inductance L3 is
now fixed and all the adjustments are made by
means of the inductance L2 and condenser C2.
As before, the coupling between L2 and L3 in

190

is tuned to the incoming wavelength. This
circuit is certainly selective, but not to such an
extent as No. 1. Its selectivity is about equal
to No. z, and there is very little difference
between these two methods of coupling. The
coupling between the coils L2 and L3 will be
fixed and tight.

No. 5.-This circuit has the same degree of
selectivity as No. 3, and suffers under the same
disadvantage-mainly that it is only suitable for
a limited range of wavelengths. Even for this
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range the coil L2 has to be correctly proportioned
and the coupling between L2 and L3 will be
fixed and tight. Tuning, of course, is effected by
means of the inductance L2 and condenser C2.

No. 6.-In this circuit, the coupling between
the valves is effected by the inductances L2 and
L3, which are both variable in steps. This class
of coupling is fairly satisfactory for ordinary
work, but it is not as selective or as efficient as
some of the other circuits. The arrangement will
be found more efficient on certain wavelengths
than others, unless it is possible to arrange
sliders on both the inductances L2 and L3, in
which case very good results indeed could be
obtained. This arrangement may be modified
by having one inductance (it does not matter
very much which) fixed and the other variable in
steps.

No. 7.-This form of coupling depends upon
having the two inductance coils L2 and L3
tightly coupled. The coupling is not variable,
and the two inductances must be very carefully
designed for the wavelength to be received, as
otherwise the arrangement is very ineffective.
For general reception this type of transformer
should be avoided, as it will only respond to a
certain wavelength effectively ; for other wave-
lengths it will be most inefficient. Sometimes,
to get a uniform sensitivity over a wide band of
wavelengths, the coils are wound with resistance
wire, but this results in a decrease of sensitivity.

We now come to a different class of coupling
methods which involve the use of only a single
inductance.

No. 8.-This circuit is sometimes known as
a tuned anode coupled circuit or as a " rejector
circuit " coupling. An inductance L2, shunted
by a variable condenser C2, is included in the
anode circuit of the first valve and the potentials
across the circuit L2C2 are communicated to the
grid circuit of the second valve. The amplified
oscillations in the anode circuit of the first valve
set up oscillating currents in the circuit L2C2,
and these result in potential differences being set
up across the terminals G2, F2. In the third
column will be found the practical method of
using this kind of circuit. In this circuit it is
to be observed that the high-tension battery
plays no part with regard to the high -frequency
potentials communicated to the grid of the second
valve. These potentials are derived solely from
the high -frequency current in the oscillation
circuit L2C2. In the practical circuit of the
third column, the potentials which are trying
to be impressed on the grid of the second
valve are really those across the anode of the
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first valve and the filament accumulator. In
between these two points we have the oscilla-
tion circuit L2C2 and the high-tension battery
B2. As, however, the high-tension battery has
a fixed voltage which cannot be communicated
to the grid of the second valve because of the
grid condenser C3, the only potentials which are
communicated to the grid G2 are the high -
frequency ones across the oscillatory circuit
L2C2. These potentials being of high frequency
are readily communicated through the grid con-
denser to the grid of the second valve.

This method of coupling is probably the most
satisfactory in all cases. There is no trouble
regarding the design of a transformer and tuning
is very readily effected by means of a single con-
denser. The writer is of opinion that the tuned
anode arrangement is the best for general work
and the No. 8 circuit may be confidently recom-
mended as a type which will give excellent
results with a minimum of trouble. The use
of this kind of circuit with reaction on the inter -
valve tuned anode circuit was first introduced by
the writer in his book, " Thermionic Tubes in
Radio Telegraphy and Telephony," first pub-
lished in July 1921, although this part was written
several years before.

The great popularity which this circuit has
since achieved is ample evidence of its effective-
ness. Different circuits using the same principle
are described in the writer's book, " Practical
Wireless Valve Circuits.

No. 9.-This arrangement consists in coupling
the two valves by means of a single variable
inductance, L2, which may be tapped at every
few turns, the more tappings the better. This
makes an excellent form of coupling ; but it is
essential, if a fairly wide range of wavelengths
is to be covered, that the inductance should be
variable, and if only a very narrow band of wave-
lengths is to be covered, then the inductance
should be most carefully designed. There is a
certain value of the inductance at which signals
commence to appear. In other words, there is
no effective coupling between the valves if the
inductance L2 is too small in relation to the wave-
length being received. If the inductance L2 be
increased in stages, it will be found that on a
certain stud the loudest results will be obtained,
and that the signal strength decreases as the in-
ductance is increased, although there will not be
a very material decrease in signal strength.

At the same time, however, it is highly probable
that much more interference will be experienced
when the inductance is not adjusted to that par-
ticular value which gives the loudest signals on
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the desired waves. A curve showing the strength
of signals obtainable with this kind of an impe-
dance coupling is given in Fig. 3. The horizontal
axis of the curve shows the amount of inductance
used, and the numbers may be considered as the
numbers of studs equally separated. The vertical
axis indicates the strength of signals obtained.

It will be seen that in the special case taken,
that the loudest signals are obtained when the
inductance is on stud 7, and that the signal
strength falls off rapidly when the inductance is

2 3 4 5 6 7 8 9 10 11 12

INDUCTANCE (STUDS)

Fig. 3.

reduced towards stud 3. On studs i, 2, and 3
nothing would be heard. If the amount of in-
ductance is increased by moving the switch arm
over studs 8, 9, 10, etc., it will be found that the
signal strength diminishes, but not to the same
degree as it does to the left of stud 7. It would
also be found that on the studs representing
larger amounts of inductance, that interference
from other stations would be experienced. For
example, a broadcasting station might be heard
to the best advantage on stud 7, but if we increase
the value of the intervalve inductance to, say,
stud 12, we might begin to experience interfer-
ence from ship and coast stations working on a
600 -metre wavelength.

No. 10.-This circuit is similar to No. 9, except
that instead of using a tapped inductance to
couple the valves, an inductance coil fitted with
a slider is used. The effect is much the same
as that obtained with No. 9, but the results are
usually much better, owing to the fact that the
most sensitive point on the inductance L1 is more
accurately obtainable. The writer, in fact,
prefers this type of coupling to either No. 8 or
No. 9, although inductances having sliders are
not absolutely satisfactory to operate, owing to
the difficulty of obtaining a smooth reliable con-
tact. Unfortunately, the selectivity of this type
of coupling is not nearly as good as a tuned anode
circuit having a condenser.

No. 11.-This is a similar method of coupling
to No. to, but this time the smoothly variable
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inductance is a variometer, L2, L3. The charac-
teristics of this class of coupling are the same as
those of the Nos. 9 and to arrangement. It is
a very effective method of coupling indeed, and
is even better than No. to, to a slight extent.
Variometers, however, need very careful design-
ing. Considerable interference is likely to be
experienced with this circuit.

No. 12.-This method of coupling involves
the use of a non -inductive resistance, R, having
a value of about 50,000 to ioo,000 ohms. The
high -frequency anode currents pass through the
resistance R and set up potential differences
across it ; these potential differences being com-
municated to the grid of a second valve. This
method of coupling is not suitable for wave-
lengths below i,000 metres, owing to the fact
that various unavoidable capacities reduce the
effectiveness of the resistance R.

General Remarks regarding Single -circuit
Coupling

Single -circuit coupling is to be recommended
in all cases except those where very high selec-
tivity is desirable, but there are one or two points
which should be borne in mind. One point is
that although stronger signals can usually be
obtained when the tuning is performed by means
of an inductance only, without the aid of a variable
condenser, it is much more difficult to reproduce
a circuit-that is to say, one person might get
the circuit to work well, while someone else
would find that the wavelength range covered
by apparently the same apparatus was different.
This is because the intervalve inductance is
large in comparison with the self -capacity of the
coil and the small shunt capacity provided by
the anode and filament of the first valve, and the
grid and filament of the second valve.

The total capacity across the inductance is
exceedingly small, with the result that any slight
variation in this capacity, as by changing the
valves, will cause large variations in the natural
wavelength of the intervalve circuit ; for we
cannot assume that the inductance is a purely
aperiodic one without any natural oscillation
period of its own. Actually, the fact that the
inductance has to be adjusted to a certain
point to get the maximum transference of
energy from one valve to the next, is a clear
indication that we are really providing a tuned
anode circuit in which the capacity is provided
by the self -capacity of the coil and the electrodes
of the two valves. This capacity is very small,
but nevertheless it is sufficient to change the
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intervalve circuit into something very much like
an oscillation circuit.

When a variometer is used between the valves
there may always be trouble between different
sets owing to the differences in the small
capacities across the variometer. When, how-
ever, a coil, fitted with a slider, is provided
it is always possible to make up for any slight
differences in capacities shunted across the
intervalve inductance.

The Effects of Introducing Reaction
When using a tuned anode circuit, or coupling

two valves, it frequently happens that a certain
amount of reaction takes place between the
intervalve circuit and the grid circuit of the first
valve. This reaction is inherent in the circuit,
and is due to the coupling between the intervalve
circuit and the grid circuit by means of the small
natural capacity between the grid and anode of
the first valve. In some cases, when the high-
tension battery has a high value and the filament
is bright, self -oscillation of the first valve may
occur owing to this natural reaction effect in the
first valve. In most cases this reaction effect is
not very marked, and reaction is obtained by
coupling a coil included in the anode circuit of
the second valve to the intermediary intervalve
circuit. When a loose -coupled tuner is con-
nected to the aerial the tendency to self -oscilla-
tion is very much greater.

It is a curious fact that very few experimenters
seem to realise that when reaction is introduced
into a circuit the selectivity of that circuit is
very greatly increased, and, consequently, the
tuning has to be very much sharper. It is, there-
fore, almost useless to introduce reaction into
a circuit which cannot be sharply tuned, such
as a circuit consisting of a single inductance coil
tapped, say, at every 10 turns. A certain
beneficial effect may be obtained by introducing
a small amount of reaction on to such a circuit,
but to get the full effect it is absolutely essential
that the intervalve circuit, whatever its nature,
should be very accurately tunable ; the greater
the reaction the more selective does the intervalve
circuit become, and the more important is it
to be able to tune that circuit accurately. That
is why vernier condensers are often employed in
a tuned anode circuit for the simple purpose of
ensuring greater accuracy when reaction is
employed. When reaction is not used very
accurate tuning of the intervalve circuits is not
essential, and, in fact, sufficient tuning can very
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often be obtained without a variable condenser,
simply by taking suitable tappings and selecting
the right stud. If, however, we are going to
introduce reaction on the intervalve circuits,
our methods must be changed, and if we have
been previously using an inductance tapped, say,
every io turns, we must now ensure that we
can tune the intervalve circuit more accurately,
e.g., by using a variable condenser across the
inductance.

It quite often happens that when reaction is
introduced into a circuit which is not accurately
tuned, or accurately tunable, a weakening
instead of a strengthening effect is obtained.
This is for the following reason : If the inter -
valve circuit is really naturally tuned to a wave-
length of 40o metres, a signal having a wave-
length of 369 metres will be quite effectively
transferred from the anode circuit of the first
valve to the grid circuit of the next. If, how-
ever, we introduce reaction into the intervalve
circuit, this latter circuit will become highly
selective at 400 metres, and will refuse to pass
on any signals which are not of that wavelength,
with the result that the strength of the 369 -metre
signals is decreased.

Readers who are accustomed to experiment
with these sort of circuits will, no doubt, have
often found that introducing reaction into a

tuned intervalve circuit very often produces no
increase in the signal strength until the inter -
valve circuit is retuned.

These remarks are simply intended to show
that, if reaction is to be introduced into an
intervalve circuit, then that method of coupling
must provide for accurate tuning, whereas when
reaction is not to be used, the tuning may be
much rougher.

Single- and Double -Coil Couplings
Compared

In general, the writer would recommend
single -coil intervalve couplings in preference to
double -coil couplings. The only time that he
would prefer to employ an oscillation trans-
former would be when it was desired to obtain
great selectivity, in which case both windings
should be tunable.

A not unimportant advantage, however, of the
double -coil type of transformer is that when
the second valve is used as an amplifier and
not as a detector, a grid condenser and leak is
not necessary.
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THE WINDING OF CYLINDRICAL
INDUCTANCES

Some tips for overcoming a beginner's difficulty.
By L.

T0 most beginners the winding of induct-
ance coils is looked upon with a certain
amount of dread as being a tedious job,

and this short article describes a method which,
in the writer's opinion, is simple and efficient.
The type of coil is confined to the cylindrical
form only - this type being by far the most
efficient when the wavelength to be received is
not long, and space is no object.

This article describes the winding of coils up
to 6 or 7 in. in length, and about 3-12- to 4 in.
in diameter. Wire is usually sold on reels, but
if bought any other way should be wound on to
some suitable bobbin, with a hole through the
centre. Slip the reel over a rod, and place the
rod in a vice, or other suitable support, so that
the reel easily turns round when the wire is
reeled off. If possible the reel should fit the
rod a little tightly, so that the wire is kept taut
while winding.

Start winding the coil from the right hand,
first securing the ends of the wire by means of
two holes drilled through the former on which
the wire is being wound. Take hold of the
former with the left hand so that the palm of
the hand is towards the hole through the centre.
This hand is for rotating the former, and the
direction is towards the body. The right hand is
used solely to steady the former and guide the wire
in the following manner, as illustrated in Fig. 1.

Holes for securing
end or winding.

ehu,rnbioreseureect hem.

Fig. 1. Illustrating method of winding.

Place the right hand round the former, with
the back towards the body, and the thumb press-
ing down upon the wire which is being reeled
off, thus keeping it in position next to the pre-
ceding turn as the former is rotated. Pressure
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is exerted with the thumb downwards and also
towards the last completed turn of wire.

By examining Fig. f it will be seen that the
former is inclined at an angle to the wire. This
further ensures the wire falling into place by

Ebonite Strip
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Spacing of Turas
Is very exaggerated

Fig. 2. Manner of making tappings.

the side of the last turn. The first turn that is
wound on should be carefully watched to see
that it is perfectly level with the edge of the
former, otherwise the winding is apt to slip
loose later on. It is obvious that no skill is
required to wind coils in this manner.

The next point in coil -winding is the tappings,
and the writer considers that the following is the
most satisfactory method. Procure a piece of
ebonite about 116 in. thick, in. wide, and the length
of the coil it is intended to wind, or, alternatively,
two pieces, say each half the length of the coil.
Suppose a tapping is required at the tenth turn.
Wind on nine turns, then place the piece of
ebonite on them so that the end projects well
over (say 14. in.) and wind the tenth turn over the
piece of ebonite. The eleventh turn must not
go over this piece, but must be pushed under-
neath it and close up to the tenth turn, and
the same with the twelfth turn. The piece of
ebonite can then be pulled back level with the
twelfth turn and winding can go on undisturbed
until the next tapping is reached, when the same
procedure is adopted, and so on. Fig. a will
perhaps make this quite clear.

When the coil is completed the wire that
passes over the ebonite strip can be scraped clean
and a good soldered joint made with the wire
that leads to the selector switch.

The best wire to use is probably " double
cotton covered," as the thickness of the covering
allows for quite a good spacing between turns.
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A few remarks on what I should do, and some of the things I should avoid, if I were starting wireless again.

By Captain R.

SOME people become interested in wireless
through the agency of a friend or some other
person who is experienced and more or less

competent to guide them in their search after
knowledge and instructive recreation. Others
may not be so lucky ; others, again, may grow
interested as a result of the purchase and opera-
tion of a concert receiving set, and wish to
blossom forth from the " broadcaster's " stage
to real experimental work. To such as these, I
cannot help thinking my own experience may be
of some value. Being of an inquisitive nature,
and having a mechanical training not used or
catered for in my daily occupation, wireless
offered me a constructive hobby in a new and
interesting form.

If I had bought one book and stuck to it
and faithfully observed the author's instructions,
I should probably have been successful in some
degree with my first effort. But this I did not
do ; many and various publications did I read,
ranging from instructions for making a crystal
set from articles commonly found in lumber
sheds, etc., to the most elaborate technical
treatise on seven -valve amplifiers. Unfortunately,
the volumes were not accumulated in progressive
order, but rather as they happened to come to
my notice on bookstall or booksellers' shelf.
The chaotic condition of mind may be imagined
when I say that they were all read, but only semi -
digested, as they came into my possession. As a
consequence the first detector, representing
hours of work, was a hopeless mixture of all I
had read about crystal receivers. I had got
dozens of crystals, which mostly got mixed in
the wrong boxes, and the bench was a jumble
of wires, batteries, water rheostats, and aerial
tuning inductances two feet long with three
sliding contacts ; also there was a soldering -iron
permanently on a gas ring for crystal changing.
And yet I knew so little about it that my earth
wire was fixed to a plate standing in the water
of an earthenware syphon drain, carefully
insulated, that is, except when the drain over-
flowed, which it did not.

In any case, I was sitting for hours fiddling
with the set, using low resistance " disposal "
phones, diaphragms covered in rust, with,
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as I discovered later, a broken cord to one
earpiece.

However, all the blame for lack of signals
was laid at the door of the crystal, and I asked
the P.M.G. for permission to use valves. About
now things took a turn for the better.

In reading up about valves to decide what
was to be incorporated into the valve panel I was
proposing to make, I found out a bit about
earths, and it struck me that if the house side of a
big cistern of water was not all that was desir-
able in the earth line, a few pints of water down
a drain could not be of much use. This was
duly remedied, and that night I got my first
signal, one of the two ever obtained, as it was
a powerful Admiralty station about five miles
away, who later made me shut off whenever he
started up. It was not much use as an effort, but
the following morning, when retailed for general
information, it had magnified from a hoarse
scratch almost to the proportions I was later to
receive it in.

At this time, too, I joined the local Society,
and I consider this was the most important
thing I ever did in the wireless line. During
the period covered by the above, I had obtained
a wireless magazine, but must admit that very
little of the subject matter was understood by
me, and, judging by the queries submitted,
there were numerous others situated as myself.
But I saw an announcement to the effect that
there was a flourishing society in the City, and
that they were open to accept new members.
I decided to join ; the actual value of the
subscription was soon recovered from certain
dealers in gear, who had an arrangement with the
Society, while the information and advice which
I obtained was worth very much more ; the first
result was a visit by one of the experienced mem-
bers with a portable set to test my aerial.

It was upon this occasion that I obtainea my
second signal on the crystal, most of my im-
pediments were removed from the " set " ; the
inductance was deprived of two of its slides,
a telephone transformer was substituted for the
large bundle of wire, insulating tape and iron wire
which I proudly imagined would make my no -
ohm phones give loud signals, and with two sets

C --III.
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of phones we heard a coastal station eighty miles
away. I might have got more signals from that
crystal set, but its doom was settled within the
next few minutes. My newly -found precentor
proceeded to test the aerial, and I was listening to
what appeared to me to be most of the C.W.
stations in the world, with a few spark stations
thrown in, and was somewhat taken aback when
informed that these were only a few, on or about
the same wavelength, and we were just making
up our minds which one to listen to.

We finally decided on a good loud one, and
found it to be an American station ; by this
time I had quite made up my mind that this was
what my war -time habits forced me to call
" the stuff to give 'em," and by the time my
magician left me I had found out enough about
valve sets to pick from my " library " a volume
which contained detailed instructions for the
construction of a tuner and valve panel suitable
for my requirements.

By my next appearance at the Society, I was
almost ready to operate ; my high -resistance
phones had been delivered meanwhile, and by the
following week could report results. The single
layer inductance had to go and was replaced by
honeycomb coils. One mid -day, casually switch-
ing on the filament and trying my new coils,
I heard speech in German, followed by music ;
without intention I had found LP on 2,50o
metres. In the evening, with the same setting,
I heard FL, but somewhat faintly. For several
days I heard no more ; I was fully occupied
on a second valve panel for the addition of a
stage of H.F. amplification with reactance
capacity coupling.
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For a time I was content. During this period
liberal quantities of Bangay, Coursey, Scott -
Taggart and others had been taken in daily doses,
and thenceforward my trouble ceased to be in
the same category as heretofore.

Therefore, I say that if I were starting again,
in view of my past experiences, I certainly should
not proceed on anything like the same lines as
I did. Had I got to the valve stage without the
guidance and advice which I received at the
Society, I know what I should have been ; a

general nuisance, which is putting it mildly.
Consequently, my course would be guided by
the following general rules :

(i) Join a Wireless Society ; not neces-
sarily the nearest or the cheapest ; if there were
a choice, one with apparatus and facilities for
serious work and a good syllabus of lectures.

(2) Allow the Secretary to guide my
reading according to my stated requirements,
not being above tackling the elementary
principles, nor too modest about my ultimate
aims.

(3) Before either purchasing or construct-
ing any apparatus, discuss it with others,
making sure it was really what I required and
the most efficient of its kind.

(4) Let all the accumulation be in such
form that it is easily added to, preferably on
the unit system.

(5) Except for a special duty, have all
apparatus and components capable of rearrange-
ment.

Rules 1 and 2 are of great importance and
the remainder a natural corollary.

A CORRECTION
A FEW copies of " Practical Wireless Valve Circuits " have been allowed to pass through our Sales
Department in error. Will any readers who may possess such copies note that circuit ST. 51 should
be as below, and not as given in the one or two copies in question.
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A NEW TYPE OF REACTION COUPLING
By S. K. LEWER

IT is now known that the P.M.G. will allow
amateurs to couple the reaction coil back to
the anode coil in the plate circuit of a high -

frequency amplifier, and therefore the design

rotating coil or ball reaction. By this one
can see that the critical point of reaction for
telephony is more easily obtained. Figs. r and
2 show the minimum and maximum coupling

a

Figs. i and 2. Showing the general arrangement of the coupling device.

of an efficient coupler, where the critical point of
reaction can be found easily, will be needed by
many enthusiastic amateurs.

Showing the connection of the coupling device.

In this type of coupler the reaction coil moves
through 180° for the same variation in coupling
as one gets with 90° in the ordinary type of
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respectively. Of course, the necessary fine
adjustment could be performed with a small
variable condenser across the reaction coil, but
that increases the cost and would take up con-
siderable space on the panel.

Fig. 4. A lay -out for a suitable panel.

The average amateur could build this coupler
for nothing, because the necessary wire, card-
board, etc., will be found already in his possession ;
but even when buying the materials, the cost
is less than 2s. 6d. The fixed coil A is wound
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on a tube 4 in. in diameter and z in long ;
35 turns of No. 24 d.c.c. should give well over
4o0 metres when a o 0003 tiF. variable con-
denser is connected in parallel. Tappings
should be taken from the zoth, 28th and 35th
turns to a three -stud switch. The minimum
wavelength will then be well below 30o metres.
The reaction coil B consists of about i in. of
winding on a former 3 in. in diameter and 2 in.
long, of any gauge between No. 26 S.W.G. and
No. 36 S.W.G. The coils instead of being
mounted vertically or horizontally are tilted at an
angle of 45°. The bearings and supports may
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be of in. brass strip, preferably in. wide.
Holes are pierced in the cardboard formers
(ebonite may be used if cost does not matter),
and the bearings secured by small nuts and
bolts. The rotating spindle may be 6 in. of
No. 2 B.A. brass studding, and the reaction coil
secured to it by gripping with two nuts. Two
nuts locked at X and a spring washer at Y will
enable the coil to rotate steadily. Fig. 3 is a
circuit diagram using this coupler, and Fig. 4 is
a suggested design for a complete reaction unit.

The telephone condenser, it should be added,
may have a capacity of about o  oca 1LF.

A GLOSSARY OF TERMS USED IN WIRELESS
TELEGRAPHY AND TELEPHONY

A
A.C.

See Current.
Acceptor

A circuit consisting of inductance and capacity
m series, which has the property of offering low
resistance to currents of the frequency to which
it is tuned. Compare Rejector.
Accumulator

See Battery, Secondary.
Aerial

The elevated wire or wires used for the transfer
of energy from transmitting set to space or from
space to receiver. The term is now extended to
wires which are not elevated above the apparatus
(see below).

Aerial, Directional
Any aerial the shape of which causes a variation

of signal strength according to the direction from
which signals are coming. The frame aerial
especially possesses this property.
Aerial, External

The normal type. Well-known varieties are
" L " or " inverted L," " T," and " umbrella,"
whose shapes are indicated by their names.
Aerial, Indoor

A small aerial of usual type erected within the
house ; to be distinguished from the frame aerial.
Aerial, Frame

A coil of wire of i to so turns wound on a large
frame (say 2 to 10 ft. across), the two ends being
used as aerial and earth.

Aether
See Ether.

Alternating Current
See Current.

Alternator
See Generator.

Ammeter
An instrument for measuring currents.

Ammeter, Hot Wire
Depends on change of length of a wire when

heated by current passing through it. May be
used for all frequencies.
Ammeter, Moving -coil

Depends on magnetic effect of current. Indi-
cates direction as well as amount. Useless for
alternating currents.
Ammeter, Moving -iron

Depends on magnetic effect. Does not indicate
direction. May be used for low -frequency A.C.,
but not high frequencies.
Ammeter, Thermo

Depends on rise of temperature of wire. May be
used for all frequencies.
Ampere

Unit of current.
Amplifier

An apparatus for causing weak currents to
control a local power supply, thus producing
larger currents. Distinguished from a relay by
the fact that in an amplifier the local currents
produced should be exactly proportional to the
currents controlling them.

(Continued on page 207.)
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A NEW NON-INTERFERI
(Continued from

current when the anode circuit is open The
curve labelled Ic -I% is the difference between
the collector current with the anode circuit com-
pleted and opened. This last curve is interesting
in that it apparently takes into consideration
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Fig. 3. Variation in anode and collector currents I, and lc
with variation of neutralising potential E.

various phenomena concerned in the operation,
and its slope is practically a direct index of the
merit of the tube as a detector.

The abrupt bend in the collector current at E
-1.8 is a point at which maximum detec-

tion would be expected to take place according
to the usual conception of detection as being due
to rectification over a section of the characteristic
slope where the rate of change is large. One
would also gather from this curve that the effect
of a signal impressed would be to increase the
average value of the collector and anode cur-
rents. Although some detection takes place on
this part of the curve, in magnitude it is in-
comparable to that secured over the sensitive
portion of the slope. The point of maximum
sensitivity for these curves is at E=-14 volts,
which is at a relatively flat portion of the collector
current curve and considerably above the lower
bend. Furthermore, a signal impressed on the
collector circuit always gives a decrease in col-
lector current regardless of whether the charac-
teristic curve at the sensitive point is concave or

0
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NG DETECTOR VALVE
page 162.)

convex, many examples of both types having
been observed. It should also be noted that the
point of maximum sensitivity occurs somewhat
above the middle of the Ic-I% curve. Another
point of interest in connection with these curves
is the values at operating potentials of collector
and anode currents, the collector current
usually being two to four times that of the
anode. Special attention should be given also
to the large changes of current produced by
small changes of neutralising potential.

Fig. 4 shows the change in collector current
for impressed signals of different wavelengths.
The ordinates of this curve show in micro-
amperes the actual decrease in collector current
caused by a signal of variable frequency, but of
constant amplitude. This curve shows that the
response for the particular tube on which this
data was taken becomes small above the wave-
length of 1,000 meters, and that below this
wavelength detection increases rapidly. This
might seem to indicate a limited wavelength band
of operation for this type of tube, but the entire
shape and position of this curve depends upon
the relative potentials of the tube electrodes and
upon their proportions and relative positions.
It is possible radically to change this curve by
a simple variation of the neutralising potential.
It is also possible by a proper selection of values
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Fig. 4. Curve showing the change in collector current for
impressed signals at various wavelengths.

to secure a serrated form of this curve of which
Fig. 5 is a typical example.

The possibilities indicated by this curve in
the elimination of interference are obvious.
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When the alternating potential of a signal is

applied to the collector circuit, the pulsation is
impeded to a greater or less extent depending
upon the amplitude and frequency of this poten-
tial. Furthermore, since the pulsation causes a
build-up of average collector current, the effect
of a signal in this circuit is invariably to reduce
the average value of this current.

Since slow changes in the collector circuit
current are reflected in the anode circuit, a
decrease of the average value of the collector
current will result in a like decrease in the anode
current, but this occurs without any appreciable
amplification. By experiment on large numbers
of tubes the ratio of change of power in collector
circuit to resulting power change in anode circuit
was found to be approximately unity.

This lack of amplification accompanying the
detection effects makes it feasible to operate the
tube with an indicating device, such as a telephone
receiver, placed directly in the collector circuit
instead of in the anode circuit as shown in Fig. 2.
This is of interest, although results are not quite
as good as with the normal circuit (Fig. 2), due
to the fact that in the low impedance circuit the
high resistance of the receivers interferes with
proper functioning. The anode circuit imped-
ance is well suited to the standard telephones and
transformers on the market.

With the telephones in the collector circuit the
device might seem to be more or less the equi-
valent of a two -element tube, but the contrary
is true, however, for with this connection, if the
anode circuit is opened, no operation whatever
will be secured, thus demonstrating that satisfac-
tory operation depends upon the presence of this
new anode circuit.

The action of this tube depends upon ionisa-
tion produced by electrons emitted from the
filament. It is, however, not the purpose of this
short article to go into detail beyond a descrip-
tion of some of the most interesting characteristics.

At first thought it would seem necessary to
allow a considerable time after lighting the tube
filament before the anode would become suffi-
ciently hot. That is, however, not the case on
account of the following most interesting pheno-
menon. When the filament is first lighted the
anode receives a small amount of heat by direct
radiation from the filament and there will be,
even at this relatively low temperature, a con-
siderable emission of particles from this anode.
This emission will, however, decay with time,
and in a period of possibly one hour it will have
reached a small fraction of its initial value. How-
ever, with the external heater connected in series
with the filament, as described above, when the
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filament is lighted the anode will commence to
receive heat from this heater. Its effect in raising
the anode temperature will be necessarily slow
on account of the interposition of the glass wall
of the tube, but the temperature of the anode is
increased by this heater at a rate approximately
correct to compensate for the decay of the initial
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Fig. 5. By adjustment, it is possible to secure a curve o
this shape. The possibilities indicated by this curve in
the elimination of interference are obvious.
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emission, and thus the emission of particles from
the anode will become fairly constant within a
few seconds after the tube is first lighted. The
result of this combination of affairs is that when
the tube is lighted it is almost immediately in
operative condition, although in some cases a
slight readjustment of neutralising potential is
later necessary to maintain a maximum sensitivity.

Ionisation controlled in this way is extremely
stable, and these tubes may be maintained in their
most sensitive adjustment for long periods of
time. This is an impossibility with a gaseous
detector. Also, with this type of ionisation, it is
possible to manufacture in quantity tubes with
little if any variation of sensitivity. The tubes
will remain substantially constant in sensitiveness
throughout their lives.

It is felt that the unique characteristics of this
device and its inherent advantages over prior
detectors should offer a new avenue of approach
to the problem of detection. By replacing, with-
out loss of sensitiveness, many of the reactions now
in use, the new tube should further help to elimin-
ate much of the present disagreeable interference.
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CONSTRUCTIONAL NOTES
An Efficient but easily made Intervalve Transformer

lEN VERYONE has a use at some time or
Ed other for a low -frequency transformer.

The average experimenter does not, how-
ever, feel justified in spending perhaps some-
thing over a guinea on one ; and furthermore,
may not be prepared to spend the same amount
whenever he wants to add another stage of
amplification.

The following brief description of a suitable
iron core transformer, which can be carried into
several stages if necessary, will be of assistance
to those who wish to employ several L.F. stages
in as economical a manner as possible. The
transformer detailed here has the further ad-
vantage that it can be readily made with very
few tools, although the winding of the primary
and secondary coils may prove a little tedious.
An exact knowledge of the number of turns,
whilst desirable, is not absolutely essential if
the winding is laid on evenly, as the ratio of turns
can be gauged by the depth of the respective coils.

The first essential is a bundle of iron core wires
6 in. long and in. in diameter. These must
be perfectly straight, and to make them adhere
while the coils are being wound they may be
immersed in hot paraffin wax, after having been
bound with thread.

When cool they will form a rigid core rod.
This must be wrapped for zi in. of its length
at the centre with one layer of empire cloth.
Two discs of stout cardboard, impregnated
with hot glue so as to render them solid, must
be cut out with an over-all diameter of 2 in. and
a centre hole of such a nature that they will fit
tightly over the centre core and wedge them-
selves firmly against each end of the empire-
cloth wrapping. A coating of shellac varnish
over the discs and centre of the core will assist
in securing the whole.

A pinhole having been made through one of
the discs close to the core, one end of a bobbin
of No. 38 S.W.G. s.s.c. wire is passed through it

and the core is wound to a depth of one-third the
total diameter of the disc available for winding
space.

This may be done by mounting the core in
some form of holder and rotating the whole
until the required depth of winding is obtained.

One layer of empire cloth is wrapped over
this winding, the end having been passed through
another pinhole in the same disc as the first
one, and care must be taken to ensure the in-
sulation overlapping the ends of the winding
thoroughly.

A pinhole having been made in the other disc
just above the empire cloth, the No. 38 S.W.G.
wire is again passed through, and the remaining
two-thirds space filled up flush with the top of
the discs. A single layer of paper or empire
cloth again will protect the outer layers from
damage, and this may be bound on with thread
or secured by a little Chatterton compound.

The four wires, which should be at least 6 in.
long, are then encased in rubber tubing, such
as cycle valve tubing, which should be sealed
to the end discs close to each pinhole by a spot
of Chatterton compound to prevent damage to
the fine wire from the iron core.

The core wires projecting at each end of the
transformer should now be all bent inwards
until they meet over the outside of the secondary
winding ; care must be taken to bring out the
rubber -covered leads from the transformer and
to mark them as follows : First pinhole, P1 ;
second, P2 ; third pinhole, S1 ; fourth (or end
of coil), S2. The core wires must now be bound
down firmly on the outside of the secondary
winding by wrappings of fine copper wire, and
a touch of solder may be given to the joint to
secure the binding.

This transformer is easily mounted by screw-
ing down under a hoop of brass, and may be
used with high plate voltages safely.

A. L. M. D.

An Aerial Gadget

0NE of the details of aerial erection over
which difficulty is sometimes experienced
is the matter of making fast the wire to

the insulator at the end of the horizontal span
from which the down -lead is taken. A common
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method of doing this is to take the wire round
the insulator, and then twist it several times
round itself before taking it down to the leading -
in insulator. This method is by no means
ideal, since it is liable to cause considerable
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HORIZONTAL SPAN

Fig. I. Showing dimensions of the ebonite strip and its
mode of attachment.

damage to the stranded and enamelled type
of wire, resulting in untwisting and disarrange-
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ment of the strands and cracking -off of the
enamel. The gadget illustrated in Fig. i will
be found to overcome the difficulty quite success-
fully. It is cut from fin. sheet ebonite to
approximately the dimensions indicated, and
four 1 -in. holes are drilled in the positions
shown. (It is desirable to take the sharp edges
off the holes by means of a rose -head drill or a
large twist drill, giving them the shape shown
in section in Fig. 1.) The method of attaching
the gadget should be made plain by the section
(Fig. 1).

When a fairly stiff aerial wire, such as 7/224,
7/24s, or single No. 16 or 14 is used, this device
is capable of withstanding heavy strains, much
heavier, indeed, than anything which the aerial
is likely to put upon it, and it has the advantage
of enabling one to adjust the exact length of
the horizontal span by slipping the wire through
it, which is sometimes a convenience in erecting
multiple -wire aerials.

G. P. K.

A Lamp Resistance for Accumulator Charging
WHEN, charging accumulators from the

mains, a system of resistance -mats is
sometimes used to cut down the current

to a suitable value. This method strikes me
as unwieldy and troublesome to rig up, besides
leading to insulation weakness with so much
exposed metal. I would suggest that a better
method is to charge through a lamp resistance.
In that case a number of lamps are coupled up
in parallel and placed across the mains, the ac-
cumulators being connected in series with the
circuit. Each lamp acts as a path for a certain
amount of current, the aggregate of which passes
through the cells, thus the amount of charging
current can be varied according to the number
of lamps in the circuit. Carbon filament lamps
are generally used, as these have a lower resist-
ance than metal filament lamps, a 32 c.p. carbon
lamp on a 230 -250 -volt circuit allowing approxi-
mately a fampere to pass, and twice that on
a Ho -volt circuit. If then 3 amps. charging
current is required, it will be necessary to pro-
vide six or seven lamps on a 250 -volt circuit.
Old lamps that are still intact but too blackened
for use will do excellently. The simplest way
to rig up the bank of lamps is to mount seven
back -plate lamp -holders on a 3 -ft. piece of
2 -in. lighting casing, spacing them about 4 to
5 in. apart. At one end fix two terminals for
the battery connections T1 and T2 (Fig. 2). A
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length of 14/36s lighting flex, sufficient to reach
to the nearest ceiling rose, is then connected,
one end to terminal T1, the other end to the
terminal of the first holder. Wire is now looped
from this same terminal into the next holder,
on to the next, and so to the last ; whilst another
piece of flex starts at T2 and loops into the re-
maining terminals of the holders, terminating
at the end holder (Fig. 2). The casing can be

To CeiLeno Rost

Tel 11111111011441114114

Fig. 2. Construction and wiring of the lamp resistance.

fixed to the wall, the lamps inserted, and the
polarity of the terminals T1 and T2 tested with
pole -finding paper and marked + and -, the
positive of the accumulator being connected
to the positive terminal on the casing and the
negative of the accumulator to the other.

Charging will now proceed, the charging
current being cut down as required by taking
out the necessary number of lamps, deducting
half an ampere approximately for each lamp
removed. .

W. L.
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GUIDANCE FOR THE FIRST STEPS OF THE
BEGINNER

Below will be found a very much condensed account of the principles of wireless and broad-
casting, together with some sound advice for the absolute beginner. For a fuller account
reference should be made to " Wireless for All " (6d.) and " Simplified Wireless " (is.),

which may be obtained from the publishers of this journal.

T is not intended in this limited space toI attempt to tell the beginner all that he needs
to know before setting out upon his wireless

way, but rather to show him where he may
obtain the information and help which he will
need ; being unable to give him a complete
map of his route, we must content ourselves
with telling him where to look for sign -posts.

One of the first things to be noted by anyone
beginning to take an interest in wireless matters
is that non-professional wireless enthusiasts are
divided into two classes : there are those who
are only interested in broadcasting and the re-
ception of music, lectures, concerts, news items,
and entertainment generally, distributed by the
various stations of the British Broadcasting
Company each night, and also by certain
continental stations (Paris, The Hague, Berlin,
etc.). Then there is a second class whose chief
interest is in the technicalities of the subject
of wireless. This latter class is interested, not
only in broadcasting, but in the thousands of
other kinds of messages and signals which are
being sent by wireless, such as messages from
high -power transatlantic stations, from ships and
aeroplanes, arid so on. They are interested,
too, in intercommunication work between
amateur stations, and of course take much joy
in the construction of apparatus, experimenting
with new ideas, and so forth. The members
of this second class are commonly referred to
as " experimenters," while the former class are
often described as " broadcasters," which is ob-
viously incorrect, but must serve until someone
coins a better word.

To whichever class you intend to belong you
must know something about the subject, or you
will miss half its pleasure, and, moreover, run
the risk of being frequently held up by trifling
difficulties in the use of your apparatus. The
best way of acquiring the needful knowledge is
to buy, in the first place, the two very simple
and helpful little books mentioned in the sub-
heading of this page. Then you should try to
get in touch with someone who has already
installed a wireless receiver in your neighbour-
hood, since in this way you will have the great
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advantage of being able to profit by someone
else's mistakes. If possible, get acquainted with
a member of the local wireless society, and pre-
ferably join the society yourself. The fees are
small, no technical qualifications are necessary,
and you will become thereby a member of the
corporate body of wireless men, and as such will
be able to play your part in the future develop-
ment of the science.

Having got some general ideas on the subject
you may then ask your friend's advice as to
purchasing a wireless receiver. If you are only
interested in broadcasting you might, if you
preferred, go straight to a wireless dealer of
standing and ask his advice, telling him your
needs and the amount you desire to pay for your
set. If you desire to take up wireless experi-
menting, or to make your own wireless receiver,
you should most certainly get in touch with
another wireless experimenter. Your first real
step will be to apply for an experimental licence
from the General Post Office, London. This
licence will cost you ios., and the method of
procedure to obtain it is described in the
February number of MODERN WIRELESS.

While waiting for your licence you cannot do
better than make up one of the sets described
in " Simplified Wireless," or MODERN WIRELESS.
You had better begin on the crystal receiver
before attempting anything more ambitious.
The golden rule for experimenters is to join
a wireless society. The golden rule for the
would-be broadcast receiver is to talk to an
experimenter who already has a set installed.
We hope that our advice will not be considered
interested if we advise you to take in a good
wireless periodical, and to buy good authoritative
books on wireless.

Having made, or bought, your set, the next
thing to do is to fix up your wireless aerial, and
this will only call for a little common sense and
a little time in reading the aerial section, of the
two little books mentioned above.

It may, perhaps, be helpful to give at this
point a superficial idea of the general modus
operandi of wireless and broadcasting, as a pre-
liminary to a more exact study.
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A wireless transmitting station consists of

special apparatus, which sets up electric currents
in a length of wire slung up at as great a height
as possible-usually between two masts. The
currents in this aerial, as it is called, set up
invisible wireless waves, which travel in all
directions. The distance these waves travel
depends upon the power of the transmitting
station. The waves may be received by the
receiving station, which consists of very much
simpler apparatus, and an aerial wire slung
up, usually, between the house and a tree, or
between two poles, or, in fact, in any other
way. The receiving aerial for broadcasting and
experimental work is usually about Jo() ft. long.
When the receiving station is being operated,
.the wireless waves from the transmitting station
are caught by the aerial wire, producing electrical
currents which operate the receiving gear and
cause buzzing noises, speech or music, according
to the nature of the transmissions from the
transmitting station. These noises come from
telephone receivers, or what is known as a loud-
speaker, which is somewhat similar to a gramo-
phone horn. The telephone receivers are some-
what similar to the telephone receiver ear -piece
on the ordinary telephone. Any number of
wireless receiving stations within a certain range
of the transmitting station may be able to pick
up the messages from that transmitting station,
since the wireless waves radiated from the
transmitting aerial spread out in all directions,
just as do the sound waves from, say, the ex-
plosion of a gun ; just as in the case of sound
waves, the wireless waves become more and more
attenuated the further they travel, until finally
they become imperceptible to even the most
sensitive apparatus.

It may be asked whether, as so many wireless
transmitting stations are working in the world,
there is not a jumble. The reason why there is
not a jumble is that the transmitting stations
send out different kinds of waves, and at your
receiver you pick out the particular kind that
you want to receive.

So long as the waves differ from each other
by a certain amount, you can adjust your
apparatus so that you only hear the desired
signals, but if, as sometimes happens, two
or more stations happen to be sending on
the same or nearly the same " wavelength,"
as it is called, they will all be heard together,
and you get the state of affairs known as
" jamming."

Wireless waves are somewhat similar to the

204

April, 1923

ripples produced on the surface of a pond when
a stone is thrown into it. These ripples travel
outwards in all directions, as do wireless waves.
The wireless waves, however, are invisible.
When one person speaks to another, the speech
is communicated by waves in the air-sound
waves. When a wireless station transmits,
somewhat similar waves are set up, but they are
not heard by an ordinary person in the ordinary
way, they require a special receiving apparatus
to make them audible.

Different transmitting stations send out their
messages with different kinds of waves. These
waves differ from each other in their length ;
the length of a wave is the distance from the crest
of one wave to the crest of the next wave. The
receiving apparatus may be tuned, that is to
say, adjusted, so as to pick up only the waves
of a certain station. When different strings
on a piano are struck different notes are sent out.
Perhaps one note will be high and another low.
The difference between these notes is that the
sound waves, in the case of one note, differ from
the sound waves produced in the case of the
other note, the difference being in their wave-
length. The human ear can distinguish between
the one and the other.

In the same way, a transmitting station may
be arranged to send its signals on one " note "
or on another. The wireless receiver is also
able to distinguish between the different wireless
waves, and it is possible so to adjust the apparatus
that only the desired waves will be received, the
others not being made audible at all. By giving
different stations different wavelengths to work
on, it is possible to be able to pick up at a receiving
station waves from hundreds of different wireless
stations.

It may perhaps be of interest to give a little
general information bearing upon the matters
which are of importance to, and sometimes
perplex, the novice.

Most ordinary wireless business messages are
sent in the Morse code, which consists of short
and long buzzes, known as dots and dashes.
These are arranged in a special manner to repre-
sent different letters of the alphabet. The serious
experimenter should preferably learn the Morse
alphabet, while the broadcast receiver will not
need to learn the Morse code at all, but if he
hears buzzing noises in his receiver these will
probably be due to his hearing messages being
sent in Morse code. The ordinary music and
speech comes through just as if one were in the
same room as the artist.



April, 1923 MODERN WIRELESS

A NEW DOUBLE -REACTION CIRCUIT
Judging from the correspondence we have received, the description of a new class
of circuit designed by John Scott -Taggart, F.Inst.P., and described in No. r of
MODERN WIRELESS, has aroused considerable interest, and the following de-
scription of another type of circuit using this principle will, no doubt, be of interest.

THE effects of double reaction are frequently
masked or interfered with by natural re-
action effects which are produced by the

capacity coupling in a valve. Owing to the
condenser action between the grid and anode
of a three -electrode valve acting as a high -
frequency amplifier, there will nearly always be
an appreciable reaction effect, which at times
may be sufficient for self -oscillation to be
set up.

A particular example of this is in the tuned -
anode -with -reaction type of circuit which was
first described in my book " Thermionic Tubes
in Radio Telegraphy and Telephony," and
which has since that date become so extremely
popular. In this circuit there is a tuned oscilla-
tion circuit in the anode circuit of the first
valve, reaction being produced in this circuit
by a coil which is coupled to it, and which is
included in the anode circuit of the second
valve. If we tightened the coupling between
the two coils so as to increase the reaction effect,
the strength of the oscillations in the tuned
anode circuit would increase and there would be
an increase in the ever-present small reaction
effect between the tuned anode circuit and the
grid circuit of the first valve. It therefore often
happens that this unintentional reaction effect
may be highly beneficial as introducing reaction
into the aerial circuit. The unfortunate fact
about this reaction effect is that it is not possible
with the ordinary circuit to get the maximum
reaction effect on the tuned anode circuit and
on the aerial circuit ; the reaction effect obtained
is usually less on the aerial circuit, with the
result that the maximum strength of signals is
not obtainable.

In the original article on the double -reaction
type of circuit which appeared in No. 1 of this
journal, it was proposed that a reaction effect
should be obtained from the anode circuit of
either the first or second valve. A disadvantage
of obtaining the double -reaction effect in this
way is that it is still impossible to regulate the
reaction in the aerial circuit without also causing
some change in the reaction on the tuned anode
circuit and vice versa. The result is that there
is always trouble likely to arise owing to either
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the first or second valve oscillating when it
should not.

To obviate these effects, the reaction in the
aerial circuit is now obtained from quite a
different source than the first or second valves ;
whereas the reaction on the tuned anode circuit
continues to be obtained by coupling an in-
ductance coil included in the anode circuit of
the second valve to the tuned anode circuit.
The actual method adopted is to obtain the
reaction effect from a valve which is being used
as a low -frequency amplifier.

The accompanying Fig. 1 shows a four -valve
circuit which has given very good results, and
in which a reaction effect, which may be adjusted
right up to the critical value, is obtained in the
aerial circuit ; a similar reaction effect, which
may be adjusted to the critical value, being
obtained in the tuned anode circuit L2C2.

It will be seen that the first valve V1 acts as a
high -frequency amplifier, the coupling between
the first and second valves being accomplished
by the tuned anode circuit L2C2. The second
valve V2 acts as a detector, and in its anode
circuit is an inductance coil, L3, which is coupled
to L2 in such a direction as to produce a re-
action effect in the circuit L2C2 for the purpose
of increasing the strength of signals. The
primary T1 of a step-up transformer, T1T2, is

also included in the anode circuit of the valve
V2, a condenser, C4, having a capacity of about
o 002 1.1,F ., being used in the usual way as a
by-path condenser. The secondary T2 of the
step-up transformer is included in the grid
circuit of the third valve V3, a by-path con-
denser, C5, similar to C4, being shunted across
the winding T2. The grid circuit of the third
valve, however, also contains, next to the grid,
an inductance coil, L4, which is coupled to the
aerial inductance L1. The fourth valve V4
also acts, like the third valve, as a low -frequency
amplifier, an intervalve transformer, T3T4, being
used to couple the valves V3 and V4. It is,
however, to be noticed that in series with the
primary T3 and included in the anode circuit
of the valve V3, next to the anode, is an in-
ductance coil, L5, which is coupled to the aerial
inductance L1.
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The three coils L4, L1, and L5 might con-

veniently be three honeycomb or similar coils
mounted on a stand, the two coils L4 and L5
being movable.

The operation of the circuit is briefly as
follows. The coils L4 and L5 are moved away
from L1, the coil La is still kept away from the
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circuit L2C2, without the second valve oscil-
lating, the coils L4 and L5 are gradually made
to approach the aerial inductance. An increase
in signal strength should at once be noted, a
slight retuning of C1 being necessary. If a
reduction of signal strength is obtained it will
either be because the coils L4 and L5 are not

2
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Fig. x. The new circuit, whieh enables reaction effects to be produced in both aerial and anode circuits independently.

coil L2. The aerial circuit is tuned by the con-
denser C1, and the tuned anode circuit L2C2
is tuned by the condenser C2 until the loudest
signals are obtained. The coil L3 is now made
to approach the coil L2 to obtain a reaction
effect, which should increase the strength of
signals. If a decrease of signal strength is
noticed the connection to the coil L3 should
be reversed and the process repeated. Having
adjusted the coupling so that practically the
maximum reaction effect is obtained in the

of the correct size, or because the connections
to one of the coils should be reversed.

The effect of the two coils L4 and L5 is to
introduce reaction to the aerial circuit, the valve
which produces this reaction being the third
valve, V3, which, from a high -frequency point
of view, is entirely separate and distinct from
the valves V1 and V2. The method of using a
valve in this capacity was fully explained in
No. I of MODERN WIRELESS.

J. S. -T.

Obituarp
IT is with the greatest regret that we have to announce the death, on
the 17th of February, of Mr. T. W. Stratford Andrews, Chairman of the
Radio Press, Limited.

His death is a great loss, not only to all who came into personal
contact with him, but to the wireless and telegraph industry generally.
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CORRESPONDENCE
Re Double Reaction

To the Editor of MODERN WIRELESS
SIR,-With reference to the article on double

reaction in the February number of MODERN
WIRELESS, a very good practical method of
utilising the arrangement shown in Fig. 1 of that
article is to use a 3 -coil holder connected as
shown in the accompanying diagram.

It will be seen that the centre (fixed) coil is the

Fig. 1.

reaction coil, the two movable coils being the
aerial and anode tuning coils respectively.

This arrangement has several advantages. It
is very flexible, and can be used in several ways
without changing the connections.

When both the outer coils are at right angles to
the Centre coil there is no reaction effect. By
moving one or other of the outside coils closer

to the centre coil reaction can be introduced into
either the aerial or anode circuit as desired. If
both the movable coils are brought closer to the
fixed coil the double reaction effect is obtained.

This method dispenses with one of the reaction
coils shown in the original diagram.

S.S. Hatasu. J. F. JOHNSTON.

To the Editor of MODERN WIRELESS
SIR,-I received and read with much pleasure

No. I of MODERN WIRELESS, especially the de-
scription of your new invention : double reaction.

I thought that there were many possibilities
in this very interesting invention, and I tried it
on a new set of z H.F. and 1 L.F. valves.

I have pleasure in communicating the results :

(t) The selectivity is much better.
(2) Signals are much stronger than with single

reaction.
(3) My set gained what we call in French a

splendid souplesse.

As a point of comparison I may state that one
of my friends is working with 4 H.F. valves on a
splendid outdoor aerial and with single reaction ;
I work on an indoor aerial, half the length of the
other, and I receive the concerts of Radiola
(Paris) 5o per cent. better than my friend.

(Prof.) M. DAISOMONT,
The Seminary,

Roulers, Belgium.

A GLOSSARY OF TERMS USED IN WIRELESS TELEGRAPHY
AND TELEPHONY

(Continued from page 198.)

Amplifier, H.F. (High Frequency)
Use indicated by its name. Almost always

employs valves. Also known as Radio Frequency
Amplifier.
Amplifier, L.F. (Low Frequency)

Use indicated by name. Usually used to denote
a valve amplifier, but the term really includes
microphone relays, etc.
Anode

Strictly, the point at which a positive current
enters any piece of electrical apparatus. In valve
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practice a metal plate within the valve, the
electron flow to which constitutes the output
current. Term also used in X-ray and electro-
lytic practice.

Anode, Tuned
A form of reactance intervalve coupling (see

Coupling) comprising the use in the anode circuit
of an inductance tuned by a variable condenser
across it. Very efficient. The word " circuit " is
understood, although strictly neither the anode
nor the anode circuit as a whole is tuned.
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Antenna

See Aerial.
Aperiodic Circuit

A circuit which, owing to high resistance or other
causes, either has no natural frequency or is so
highly damped that free oscillations cannot occur
in it.
Arc

When a circuit, carrying current, is broken a
flame is seen at the break. This flame is largely
used as a source of light, and also, under proper
conditions, as a source of oscillations.
Atmospheric

In wireless work a current produced in the aerial
by natural discharges of atmospheric electricity.
Also known as " x's," " statics," or " strays."
Autodyne

See Heterodyne.
Auto -jigger

See Transformer.

B
Balanced Crystal

A method of eliminating jamming and atmo-
spherics requiring two detectors in opposition, one
being maintained in its most sensitive condition,
the other not.
Battery

A chemical source of electric energy.
Battery, Filament

Sometimes called " A " battery in America.
The supply (usually an accumulator) of energy by
which the filament is raised to a temperature high
enough to ensure a sufficient electron emission.
Battery, High Tension

Called " B " battery in America. The source
of current in the anode circuit of a valve. Forms
the supply for the valve output. Usually of
small dry cells. Other sources of H.T. current
are used, such as dynamos, etc., especially for
transmission.
Battery, Primary

In this case the energy is derived from a non-
reversible chemical change in the materials.
When the change is complete the battery is useless
and is scrapped.
Battery, Secondary

Also called storage battery or accumulator.
A battery in which the change in materials is
reversible. When the battery has been " dis-
charged " it can be brought back to its original
condition by forcing through it a current in the
opposite direction to that which it gives itself.
Beat

When two alternating currents of slightly
different frequencies are impressed on the same
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circuit, the resultant current has the peculiarity
of waxing and waning. The period between two
maxima is known as a " beat," and the number of
beats per second is the beat frequency. It equals
the difference between the two applied frequencies.
Important in the reception of continuous waves.
See also Heterodyne.
Bornite

A native sulphide of iron and copper
(2Cu,S,Cu,,S,2FeS), used as a detector in com-
bination with zincite. Potentiometer not neces-
sary, but sometimes an improvement. Fairly
firm contact. Appearance : metallic, crystalline,
blue lustre.

Buzzer
A make -and -break mechanism similar to that

of an electric bell. Important as a means of
setting up weak local oscillations for testing and
adjustment.

C
Capacity

That property of an electric circuit which allows
it to store energy on the application of a voltage,
and give up this energy on the release of the
voltage. Usually concentrated in condensers,
which may possess large capacity with small
inductance and conductance.
Capacity, Self

The capacity to earth, etc., of all or any of
the various objects comprising a set of wireless
apparatus. Especially important in the case of
inductance coils and (for short waves) in valves.
Carborundum

A compound of carbon and silicon (SC), made
in the electric furnace, and used in wireless as a
detector in contact with a metal plate. Potenti-
ometer necessary. Heavy contact. Appearance :
grey, green or purple (grey is best) ; somewhat like
coke.
Cathode

See Kathode.
Chalcopyrite

A native sulphide of iron and copper (Cu2S,Fe,S8)
used as a detector in combination with zincite.
Potentiometer not needed. Appearance : irregular
lumps, brassy lustre. Often contains white
crystals ; these are useless.

Characteristic
In valve work generally connotes a curve or

table showing the relation between grid voltage
and anode current. In arc or crystal work, a
curve showing the relation between applied voltage
and resulting current.

(To be continued.)
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TIMES OF REGULAR TRANSMISSIONS

TIME CALL-
(G.M.T.) SIGN.
Mid-
night GBL Leafield
0005- I FL Paris0205
0100 POZ
moo ICI
0120 GBL
0200 GKB
omo GFA
0230 UA
0300 HB
0315 FUA
0330 FL
0400 UA
0430 FL
0550 ICI
o600 GFA
o600 IDO
0635 LP
0650 LP
070o POZ
o7oo FL
0715 FL
0730 UA
0735 GFA
9740 SAJ
0750 BUC
o800 EAA
o800 GFA
0835 GFA
0840 LP
0845 CNM
0850 GFA
o85o LP
0855 STB
0904 YN
0915 GFA
0923- I FL0930
0925 FL
0928 ZM
0930 IDO
0935 GFA
0958-1 FL2025
i000 FL
1003 FL
1028 ZM
2035 FL
1035 GFA
2036-I FL
1049
1044 FL
105o ZM
1115 PCH
1128 ZM
1130 FL
1135 GFA
113°-). FL1205
2230-1 FL
2300
1150 ZM
1155 POZ
1200 GBL
1200 ICI
1228 ZM
1230 UA
1235 GFA
130o LY
I3°°-} FL
1415
1306 AN
1328 ZM
1335 GFA
2400 GFA
2400 GNF
1415 UA

Nauen
Guglielmo Marconi (Coltano)
Leafield
Northolt
Air Ministry
Nantes
Budapest
Bizerta
Paris
Nantes
Paris
Guglielmo'Marconi (Coltano)
Air Ministry
Rome
Berlin (Konigswusterhausen)
Berlin (Konigswusterhausen)
Nauen
Paris
Paris
Nantes
Air Ministry
Karlsborg
Bucharest
Aranjuez
Air Ministry
Air Ministry
Berlin (Konigswusterhausen)

Air Ministry
Berlin (Konigswusterhausen)
Soesterburg
Lyons
Air Ministry
Paris
Paris
Le Bourget
Rome
Air Ministry
Paris
Paris
Paris
Le Bourget
Paris
Air Ministry
Paris
Paris
Le Bourget
Scheveningen
Le Bourget
Paris
Air Ministry

This list, though short, includes only those stations actually heard in England.

NAME OF STATION. WAVELENGTH.

8,75o C.W.
7,000

12,000 C.W.
5,250 C.W.
8,750 C.W.
6,850 C.W.
4,100 C.W.
9,000 C.W.
4,250
5,150 C.W.
6.500 C.W.
9,000 C.W.
7,400 C.W.
5,250 C.W.
4,100 C.W.

11,000 C.W.
5,250 C.W.
5,250 C.W.- -
3,200 C.W.
6,500 C.W.
9,000 C.W.
1,681 C.W.
4,300 C.W.
7,500 C.W.
6,700 C.W.
4,100 C.W.
2,680 C.W.
5,250 C.W.
5,000 C.W.
4,100 C.W.
5,250 C.W.
,,68o C.W.

15,000 C.W.
4,100 C.W.
2,600 Spark.
2,600 Spark.
2,680 C.W.

11,000 C.W.
2,680 C.W.
2,600 Spark.
2,60o Spark.
3,200 C.W.
1,680 C.W.
2,60o Spark.
,,68o C.W.
2,600 Spark.
2,60o Spark.
,,68o C.W.
2,80° Spark.
2,680 C.W.
2,600 Spark.
1,680 C.W.

Paris 7,000 C.W.

Paris 7,000 C.W.
Le Bourget
Nauen
Leafield
Guglielmo Marconi (Coltano)
Le Bourget
Nantes
Air Ministry
Bordeaux
Paris
Nimes
Le Bourget
Air Ministry
Air Ministry
North Foreland
Nantes

1,680 C.W.
3,200 Spark.
8,5oo C.W.
5,90o C.W.
1,680 C.W.
3,400 Spark.
2,680 C.W.

23,50o C.W.
7,000 C.W.
r,68o C.W.
,,68o C.W.
x,68o C.W.
4,100 C.W.

600 Spark.
9,500 C.W.

TIME CALL- NAME OF STATION. WAVELENGTH
(G.M.T.) SIGN.
1425 OPO Brussels 2,680 C.W.
1428 ZM Le Bourget 1,680 C.W.
2430 YN Lyons 15,000 C.W.
1435 GFA Air Ministry 2,680 C.W.
1435 FL Paris 6,50o C.W.
1500 FL Paris 7,300 C.W.
I5°°-}1600 FL Paris 7,000 C.W.
1505 STB Soesterburg 2,680 C.W.
1525 OPO Brussels 2,680 C.W.
1528 ZM Le Bourget 2,680 C.W.
1535 GFA Air Ministry 1,680 C.W.
1625 OPO Brussels 2,680 C.W.
2628 ZM Le Bourget ,,68o C.W.
2635 GFA Air Ministry 2,680 C.W.
2725-I
28m FL Paris 7,000 C.W.
x 800 POZ Nauen 6,500 C.W.
,boo FL Paris 6,800 C.W.
1830 POZ Nauen 9,o00 C.W.
1830 STB Soesterburg 2,680 C.W.
1900 OUI Hanover 9,500 C.W.
2900 GFA Air Ministry 4,100 C.W.
1900- } FL Paris 7,000 C.W.1930
1945 CNM - 5,000 C.W.
1955 LY Bordeaux 23,500 C.W.
2000 GBL Leafield 8,75o C.W.
2000 SAJ Karlsborg 2,50o Spark
2000 EGC Madrid 2,600 Spark.
2015 LY Bordeaux 23,500 C.W.
2025-} FL Paris 7,000 C.W.
2200
2030 EGC Madrid 2,000 Spark.
2045 IDO Rome x1,000 C.W.
213o LY Bordeaux 23,500 C.W.
2200 FL Paris 2,600 Spark.
223o UA Nantes 9,500 C.W.
2235 FL Paris 2,60o Spark.
2236-1 FL Paris 2,60o Spark.
2249
2244 FL Paris 2,600 Spark.
2300 IDO Rome xx,000 C.W.
2315 PCH Scheveningen 2,800 Spark.
233o POZ Nauen 22,600 C.W.

209

Operating almost continuously :
FL Paris 8,000 C.W.
GB Glace Bay 7,850 C.W.
GBL Leafield 8,750 C.W.
GKU Devizes 2,100 C.W.
GLA Ongar 2,900 C.W.
GLB Ongar 3,800 C.W.
GLO Ongar 4,350 C.W.
GSW Stonehaven 5,600 C.W.
LCM Stavanger 12,000 C.W.
IDO Rome 11,000 C.W.
MUU Carnarvon 14,000 C.W.
OUI Hanover 14,500 C.W.
POZ Nauen 12,600 C.W.
UFT Saint Assises 15,000 C.W.
WGG Tuckerton 26,10o C.W.
WII New Brunswick 13,600 C.W.
WQK Long Island 16,460 C.W.
WQL Long Island 29,200 C.W.
WSO Marion 11,500 C.W.
YN Lyons 15,000 C.W.
LY Bordeaux 23,500 C.W.

BRITISH COAST STATIONS WORKING CONTINUOUSLY ON 600
METRES :

GCA Tobermory, GCB Lochboisdale, GCC Cullercoats, GCS
Caister, GKR Wick, GLD Land's End, GLV Seaforth, GNF
North Foreland, GNI Niton, GPQ Parkeston Quay, GRL Fish -
guard, GXO Crookhaven.
CONTINENTAL COAST STATIONS CONTINUOUSLY HEARD ON 600
METRES :

FFB Boulogne, OST Ostend, PCH Scheveningen.
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AN INDUCTIVELY -COUPLED CRYSTAL
RECEIVER OF GREAT UTILITY

By ALAN L.

THERE appear to be many experimenters
at the present time who consider that
the additional trouble incurred by the

construction of an inductively -coupled tuner is
not at all outweighed by the greater advantages
accruing from its use.

This is an entirely erroneous idea, and it is
only necessary to examine the better class of
commercial receiving gear to realise that the
leading designers of the day share the opinions
of the author in regard to this matter.

Briefly speaking, greater - much greater -
selectivity, sharper tuning, and increase in signal
strength are the more important results from the
use of an inductively -coupled tuner.

The receiver about to be described has a
range of from zoo to 3,000 metres, and is one
of great use for receiving medium -power spark
and tonic train transmissions, as well as for
British broadcasting, Paris time signals, and with

Fig. i. Tube for secondary winding.

a valve amplifier Continental telephony of all
classes.

The first essential is the tuner itself. By
a simple method of construction we are enabled
to overcome most of the difficulties of mounting
the two coils, and may now examine what
materials we need to lay in.

In the first place, ebonite tubes should be
used. Do not grudge the expense of these,
as their perfect insulating properties and
symmetry of outline more than compensate
for the additional expense. " Isolo " tubes,
a fibrous composition, will be found equally
suitable, and may be a little cheaper. One
tube, 6 in. in diameter and It) in. long, will be
required, and another, 54 in. in diameter and io in.
long, will also be needed. The first is for the
aerial or primary coil, the second for the detector
or secondary coil.

The 6 -in. tube should be wound full of

M. DOUGLAS
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No. 24 S.W.G. enamelled copper wire, save
for half an inch at each end. This may have
a strip bared along the top of about in. in
width, to allow a sliding contact to press upon
the wire and select the number of turns in use.
The baring process is easily accomplished by
rubbing gently along the surface of the coil
with a piece of fine emery -cloth attached to
a board about a in. in breadth. Care should
be taken not to rub too hard, lest some of the
actual wire be rubbed away, and all dust should
be blown carefully off the coil afterwards.

This coil should be laid aside for a moment
while we tackle the secondary coil-that is the
54 -in. diameter tube. It will be necessary to

A
For Terminals Phosphor bronze strip

Fig. 2. Arrangement of secondary switch.

obtain two turned discs of ebonite of such a
diameter as to be a close fit inside the ends of
this tube. They may be attached to the tube
by means of small screws, as in Fig. 1, and should
have two holes drilled in them to take 4 -in.
round brass rods. The tube and disc assembly
should be a good sliding fit on these rods.

Looking at Fig. 2, we will see that one of
these discs must be drilled with ten holes for
contact studs, one for a switch -arm, two for
stops for the switch -arm, and two for terminals.
Fig. 5 gives the arrangement of these parts.
The tube must now be marked off for drilling
as in Fig. 3, from which it will be seen that
there are ten tapping -points at progressive
intervals from the left. This coil should be
wound with No. 28 S.W.G. enamelled wire,
and as each hole is reached the wire must be
looped through it in such a way that the loops
come out to one end of the tube, plus about
I in.

This is for attachment to the contact studs.
The mounting of the switch -arm and its
assembly, together with the terminals, will be
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readily grasped from Fig. 5, which shows these
parts fitted. Connection to the studs is made
by looping a small portion of the wire which
has been scraped clean behind each contact
stud, and screwing with a nut and washer.

4

110 10

Fig 3. Tapping points on secondary.

We have now to consider the assembly of
the whole instrument. A suitable base -board
must be procured, which should be large enough
to hold the entire tuner and the remainder
of the apparatus. A suitable size is 24 in. long
by to in. broad by r in. thick. At one corner,
as indicated by Fig. 6 (which shows a plan of
the base), must be drilled a clearance hole for
a 2 B.A. screwed rod. A A in. hole will be
found correct.

This hole is marked A. A similar hole is
to be drilled at B, and yet a third at C.

The larger tube must have -6 in. holes drilled
through it at X, Y, Xi, Y1, and a ro-in. slider -
bar and slider must now be procured. Any
of the standard forms on the market may be

Primary coil

A"holes

Fig. 4. Details of primary tube.

used for this purpose, and in. holes are to
be drilled in this to correspond with the holes
X Y in the primary tube.

Two strips of ebonite, Fig. 7A, should now
be prepared. These should be I in. by r in.
by 4 in., but may be made of wood if desired.
They are to be drilled as indicated. The
purpose of these is to support the rods for the
secondary coil, which will be 24 in. long by

in. in diameter, screwed for 2 in. at each
end.

One piece of 2 B.A. screwed rod may be
used to attach the primary coil, secondary
support rod, and slider -bar to each other and

2 I 1
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to the base as shown, and another short piece
must be prepared to hold the slider -bar the
correct distance above the coil at Y.

The adjustment of the slider so that the
proper tension is put upon the wire over the
bared strip (which lies, of course, between the
holes X and Y) is readily carried out by means
of the nuts on the 2 B.A. rod. Care must be
taken where the rod at Y is concerned not to
let sufficient of it project into the centre of the

Fig. 5. Assembly of secondary coil.

coil to foul the secondary when it slides
within.

The same arrangement is adopted to raise
the coil above the base at the hole Y1.

The guide -bar for the secondary coil rods
may now be clamped exactly in the centre of
the aerial coils by nuts above and below it
(Fig. 9), and a rod erected through the hole

serve to hold the other support for the
secondary firmly in place (Fig. 75). These two
must, of course, be in the same plane.

The /-in. rods should now be pushed through
the secondary coil, and the ends passed through
the front and rear supports and locked by the
/-in. nuts. This will make the whole structure
rigid and the position of the secondary with
regard to the primary can be adjusted at will
by screwing the rods up or down. This is a
useful feature, and one which should commend

B C

\ Position of T leohones
Position ofseries- \ :I :1 and Condenser .002pF.

Positron of Aerial Parallel switch Position of Secondary Condenser
Condenser

Fig. 6. Plan of the base -board.

itself to the builder who has not extensive
workshop facilities.

Connection from the secondary coil should be
made to two terminals mounted in the outside
end support by means of flexible cable. This
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will be clear from Fig. 5. Having completed
the construction of the tuner, the rest of the
receiver will now have attention.

A condenser of o  ooi µF. capacity, and another
of o .0005 µF., will be required to tune the aerial

(A) (B)

Fig. 7. Supports for the secondary.

and secondary circuits. A double -pole change-
over switch, to function as a series -parallel
switch, a crystal detector, and a small fixed
condenser of o002 µF. capacity will complete
the list of essential details.

The variable condensers should be purchased
ready made, but instructions are given in so
many books as to their construction that it is
not thought necessary to go into these details
here. They should be screwed down to the

Fig. 8. The circuit of the receiver.

base -board in front of the primary coil, with
the double -pole switch between them.

This latter should be one of the porcelain -
base type switches, which may be readily obtained
from accessory dealers, and its function is to
put the condenser of o ooi µF. capacity either
into series with the aerial and primary coil
for receiving short wavelengths, or in parallel
for the longer wavelengths. A diagram of
the circuit, and the arrangement of this switch
in it, is given in Fig. 8.

Excellent detectors may now be bought for
a very few shillings, and will be found to possess
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the necessary adjustments for the crystal, usually
somewhat better made than would justify the
making of such a detector by the experimenter.
For those, however, who wish to construct
their own instrument, detailed instructions

Fig. 9. Showing the position of the supports for the
secondary within the primary.

will be found in the first number of MODERN
WIRELESS, on page 56. A crystal of one of the
specially treated substances known as " Per-
manite," " Radiocite," " Hertzite," etc., will be
found to be extremely satisfactory.

The condenser of o  oo2 µF. capacity, which is
to be connected across the telephone terminals,
may be readily bought as a complete article

TELEPHONES

Fig. 1o. Showing the appearance of the complete receiver.

suitable for mounting on the base -board, but
for those who desire to make one ,for themselves
the following dimensions will give this capacity :
15 foils, with a 2 by i cm. overlap, interleaved
with mica of o  oo5 in. thickness.

These should be firmly clamped between
two brass plates or heavy pieces of ebonite,
so as to bear with equal pressure on all points
of the condenser.
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Such a crystal receiver is well worth some
trouble expended upon it, and will be found
to provide wonderfully selective tuning for
British broadcasting and ship work, for which
purpose the aerial condenser should be in series.
Other stations may be tuned in with the switch
in the parallel position, and of course the Paris

MODERN WIRELESS
time signals may be tuned in anywhere in the
British Isles by the use of this instrument.

The tuner will also prove of great use should
the crystal enthusiast subsequently decide to
embark on valve work, the great selectivity
afforded being even more valuable here than
with the crystal detector.

RECENT ADDITIONS TO OUR LIST OF
EXPERIMENTAL CALL -SIGNS
Continued from page 155 of our last issue. To be appended to our " WIRELESS
DIRECTORY," thus forming a complete and reliable list of commercial and

amateur call -signs.

CALL. NAME OF OWNER. ADDRESS. CALL. NAME OF OWNER. ADDRESS.

2 AB
2 AV
2 HR
2 PP
2 PV
2 RQ

Capt. H. DE A. DONISTHORPE
D. H. W. SWINEY ..
F. 0. READ & CO. ..
J. S. KNIGHT .. ..
G. M. CLARKE ..
E. C. N. STRONG ..

2 RR W. V. WADDOUP

2 RY
2 SA
2 SS
2 SU
2 UC
2 VU
2 WJ

2 WY
2 YX

2 ZB
2 ZG

2 ZS

5 AQ

5 AS
5 AY

5 BG
5 CA
5 CC
5 DC

5 DD
5 FL
5 FM

5 FS

5 FW

5 FZ
5 GF

5 GJ

5 GX
5 GY

5 HD

S. HANLEY
SIR HANBURY BROWN
MR. EVANS ..
M. ESKDALE
E. J. WINSTONE
J. W. HOBLEY..
R. L. ROYLE

A. W. GAMAGE, LTD.
F. E. B. JONES

CLACTON ELECTRIC CO.
W. J. BADMAN

F. J. DINSDALE

D. DONET

F. A. BOURNE
T. F. CROWTHER

N. L. YATES-FISH
BATH ELECTRO-PLATING WORKS

CAPT. M. H. BARNES
T. W. PEVENSEY
REV. STONE ..

W. A. ANDREWS

S. I. HOLT ..

LINCOLN WIRELESS SOCIETY
H. STOPHER

J. BEVIS

P. D. TYERS
G. H. HORWOOD

H. ST. JOHN WARD ..

London.
Southend.
23/4, Gt. Queen Street; W.C.
Clark's Hill Nursery, Prestwich.
Waverley Road, Kenilworth.
119, Church Lane, Handsworth

Wood, Birmingham.
56, Wellington Road, Hands -

worth Wood, Birmingham.
Forbury, Kintbury, Berks.
Crawley Down, Sussex.
Bradford Technical College.
330, Manchester Road, Bradford.
West Kensington.
Mill Road, Wellingborough.
" Southwold," Alderman's Hill,

Palmer's Green, N.13.
Holborn, London.
Hill Crest, Wylde Green, Bir-

mingham.
Clacton -on -Sea.
9, Orchard Street, Weston -super -

Mare.
24, Highfield View, Stoneycroft,

Liverpool.
20, Rovington Gardens, Putney,

to, Linley Road, Tottenham.
29, North Drive, St. Annex -on -

Sea.
Close Hill, Huddersfield.
19, Mansfield Road, Reading.
Foxcombe Road, Bath.
" Kasanli," Devonshire Road,

St. Annes-on-Sea.
" Akabo," Ainsdale, Southport.
Lewisham, S.E.
Hon. Sec. Camberwell and Dis-

trict Wireless Club.
Balmoral Mansions, St. An-

drew's Park, Bristol.
St. Albans Road, St. Annes-on-

Sea.
Lincoln.
14, Johnston Terrace, Crickle-

wood, N.W.12.
Radex Villa, Linford Estate,

near Stanford -le -hope, Essex.
30, Mildred Avenue, Watford.
Buckland, 557, Lordship Lane,

S.E.22.
Blenheim Chambers, r, Crowtree

Road, Sunderland.

5 HY
5 IC

5 IG

5 JD
5 JG

5 JM

5 JX
5 KA

5 KO

5 KW

5 KX
5 LJ

5 LO
5 LP
5 LZ

5 MC
5 MD
5 MU

5 ND
5 NH

5 NT
5 NW
5 OL

5

5

5

B. HONRI
F. C. HARNEY ..

J. E. SHELDRICK

F. BULMER
R. F. LONGLEY

W. WOODS ..

M. G. SCROGGIE
G. C. BEDDINGTON

F. W. Hroos

RENE HODGES

W. WARD ..
E. JACKSON ..

J. W. CLOUGH ..
J. H. A. WHITEHOUSE
A. G. S. QUINN

W. WOODHAMS
R. W. HARDISTZ
C. W. TITHERINGTON

J. H. TAYLOR
A. C. HULME

C. H. FRISKARZ
E. J. ALLEN ..
J. F. CULLEN ..

PH C. F. METCALFE
PS J. E. GATT ..

PU T. ALLISON ..

5 QV F. L. STOLLERY

5 RF

5 SC
5 SF

5

5

TA

TF

.

.

.

L. F. HUNTER ..

BRITISH BROADCASTING CO. ..
J. K. WILKIE

V. I. N. WILLIAMS

P. A. Goonnr9

5 WA BRITISH BROADCASTING CO. ..
5 ZH CROMWELL ENGINEERING CO.

Cromwell Hall,East Finchley N.2.
Sunset Avenue, Woodford Green,

Essex.
" The Brambles," Third Avenue,

Denville, Havant, Hants.
4, Carlton Terrace, Scarborough.
Kilworth, Si, Langdale Road,

Thornton Heath.
8, Brighton Street, Barrow-in-

Furness.
37, Clung Gardens, Edinburgh.
' Stagsden," West Cliff Road,

Bournemouth.
45, Howard Road, Westbury

Park, Bristol.
Holly Mount, Westdale Lane,

Mapperley, Nottingham.
Agent for 5 KW. portable.
37, Manley Road, Whalley Range,

Manchester.
142, Revidge Road, Blackburn.
Brighton, Cheshire.
61, Camarvon Road, Stratford,

E.15.
24, Marlborough Place, Brighton.
5, Ethelbert Road, Canterbury.
Dorset Motor and Coach Works,

Dorchester, Dorset.
Macaulay Street, Huddersfield.
39, Poplar Avenue, Edgbaston,

Birmingham.
23, Tennyson Street, Lincoln.
8, Westfield Place, Dundee.
68, Queen's Drive, West Derby,

Liverpool.
Flatten Works, Halifax.
" Melrose," Alexandra Road,

Farnborough, Hants.
33, Wilton Grove, Merton Park,

S.W.
" Fairmead," Vista Road, Clac-

ton -on -Sea.
18, Tansfield Road, Sydenham,

S.E.z6.
Glasgow Station.
" Avondale," Knowsley Road,

Cressington Park, Liverpool.
" Mersk," Lees Road, Bramhall,

Cheshire.
16, Cambridge Road, Hammer-

smith, W.
Cardiff Station.
127, Fulham Road, S.W.

CIRCULATION OF No. 2.
THIS is to certify that we have printed 120,000 copies of No. 2 of

MODERN WIRELESS.
SPOTTISWOODE, BALLANTYNE & CO., LTD.

(Signed) R. AFFLECK, General Manager.
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Fig. i. The two -valve set.
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THE CONSTRUCTION OF A TWO-, THREE -

OR FOUR -VALVE RECEIVER COVERING A
WAVELENGTH RANGE OF 200 TO 5,000
METRES

The following description relates to a receiver for British broadcasting,
The Hague, Paris, and numerous other stations.

THE average listener -in sooner or later
desires to hear signals from stations other
than merely the British broadcasting centres.

The concerts from The Hague and the concerts
and weather reports from the Eiffel Tower, Paris,
always have a fascination, and, moreover, the
time signals sent out by Paris are particularly
useful. The reader who desires to obtain signals
from all these stations will be able to do so by
carrying out the simple directions given below.

The apparatus may be arranged as a two -valve
set, a three -valve receiver, or a four -valve set.
It is proposed first to describe the arrangement
of the apparatus to form a two -valve receiver.
The three- and four -valve sets are made simply
by adding one or two more simple units, the
original apparatus need not be varied in any way.

Fig. 1 shows a photograph of the different
units used in the two -valve set. A key to the
arrangement of the apparatus will be found in

214

Fig. 2. It will be seen that the apparatus used
consists of the following :

Two variable condensers having a capacity
of either o oo5 /./Y. or, preferably, o ooi ,uF.

Two variable inductance units of different
sizes.

Two simple valve panels of the same type.
One grid condenser.
One grid leak.
One 6 -volt accumulator.
One high-tension battery.
One pair of telephone receivers of high re-

sistance.

Fig z shows the general appearance of these
different items, and also shows how to connect
them up. Fig. 3 shows the circuital arrange-
ment of the apparatus. It will be seen that the
aerial circuit is tuned by means of a variable
condenser, C1, and a variable inductance, L1, the
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latter being variable by means of a switch moving
over 12 studs, which are connected to 12 tappings
from the inductance coil L1. One end of the
coil L1 is connected to the grid G1 of the valve V1.

In the anode circuit of the valve V1 is another
variable inductance, L2, different from the first

V
c,
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In the anode circuit of the second valve we

have the telephones T. No further comment
is needed on this arrangement of apparatus, and
we will now proceed to describe the construction
of one or two of the component parts. It is not
proposed to describe the construction of the

Fig. 2. Connections of the two -valve set.

in that it is larger and has 15 tappings. In
parallel with this is a variable condenser, C2.

The aerial circuit and the tuned anode circuit
L2C2 are tuned to the wavelength of the incom-
ing signals. The condenser C3 has a capacity
of about o 0005 or o 00025 FF., preferably the
latter. This condenser may be bought for about

06

Fig. 3. Circuit of the two -valve receiver.

2S. 6d., but instructions are given for making such
condenser.

R3 is a grid leak connected between the grid
G2 of the second valve and the positive side of
the filament accumulator B1. This leak has a
resistance of about 2 megohms, and may be made
according to instructions which have been given
in MODERN WIRELESS, or may be bought. Grid
leaks are now so cheap that most readers will
prefer to buy them.
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variable condensers as such descriptions have
often been given, and in any case most experi-
menters prefer to buy their own condensers.

The First Inductance (L1)

This inductance is mounted as a separate unit
in a special box, measuring about 6i in. by 5 in.
by 6i in. This box is made out of wood about

in. thick. These boxes may be purchased
ready made for two or three shillings, or they
may be made at home. The tops and bottoms
of the boxes may protrude over the edge of the
vertical walls for the sake of appearance.

Fig. 4 shows the outward appearance of the
completed inductance unit. It will be seen that
there are two terminals, T1 and T2, to which
connection is made. A rotary switch, Si, has an
arm passing over 12 equally placed brass studs.
A screw is placed at each end of the semi -circle
to prevent the switch -arm from slipping off the
last stud. The switch -arm should preferably
be purchased, and this and all the other parts
mentioned in this article may be purchased from
advertisers in this journal who state that they
are prepared to supply such parts.

The spacing and size of the studs is of import-
ance if a smooth adjustment is to be obtained.
Using studs of normal size, I of an inch may be
allowed for each one. That is, the studs are to
be placed with a distance of in. between the
centre of one and the centre of the next. A
switch -arm with a radius of ti in. will suit the
size of the box -lid, which is 7 in. by 5i in.,
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and it should be of the type illustrated in
Fig. 4.

The inductance coil itself is shown in Fig. 5.
This is a cardboard tube measuring 44 in. in dia-

Fig. 4. Showing the appearance of the finished inductance
unit.

meter and 41 in. long. It is wound for practically
the whole of its length with No. z6 single silk -
covered copper wire. The total number of turns
is 12o, and 12 equal tappings are taken from the

120 TURNS
TAPPED EVERY TEN TURNS

Fig. 5. Illustrating the method of winding the inductance
coil with 12 tappings.

coil. One end of the coil is taken to the terminal
T1 shown in Fig. 4, and the first tapping is taken
at the tenth turn and goes to the stud marked
" ." The other end of the coil goes to the stud
marked " 12." Tappings are taken by means
of " looping " the wire, giving it a twist near the
tube, and then continuing. Each loop should
be about 7 or 8 in. long. The ends of these
loops are bared with a knife and soldered to their
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respective studs': Having fixed all the loops to
the underneath ends of the studs, the coil is fitted
into the box container.

5:
I

slp /
I

1

6 P.-)
1

1

1 1

1

1

1 1 / ,

-_ , -  /
Fig. 6. The coil in position.

Fig. 6 shows the arrangement of the loops,
with the inductance loosely in position inside
the box container. There is no need to fix

Fig. 7. The second inductance, showing the x5 tappings.

the inductance inside the container in any
way. The length of the inductance coil is
such that it should just fit into the box con-
tainer ; hence there is no need to secure it in
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any way as the coil will rest comfortably at the
bottom of the box. If it is desired to move the
inductance coil about, it is advisable to fix the
cardboard tube into the box by means of a small
wedge.

The second inductance (L2) is made in exactly
the same way as the first, and the boxes are
the same size. The only difference is that
this time the cardboard tube is wound with
No. 36 double cotton -covered copper wire, and
there are 15 tappings taken.

Fig. 7 shows the second inductance box. It
will be seen that there are 15 contact studs and
that the 15 tappings are taken at equal distances
along the coil, which is wound for practically
the whole of its length with No. 36 gauge wire.
The total number of turns is 25o and the 15 tap-
pings are taken at equal distances.

The Grid Condenser
The grid condenser will usually be bought, but

it may be made as shown in Figs. 8 and 9. All
that is needed is a wooden base -board, a photo-
graphic 1 -plate which has had the film removed

Fig. 8. Illustrating a home-made grid condenser.

by washing in boiling water, and two sheets of
tin -foil. The sheets of tin -foil are cut to a size
of 21 in. by 4 in. One is seccotined to the wooden
board and the 1 -plate is then placed over it.

Fig. 9. Side view of the grid condenser.

The other sheet of tin -foil is now gummed to
the under -surface of the i-plate and the over-
lapping edge is taken out from the other side.
The two overlapping edges are now connected
to two terminals, one at each end of the condenser,
and gripped by a strip of brass, pressing down
on the tin -foil to make contact with it.
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The general method of construction of this

type of condenser has already been described
in the booklet, " Simplified Wireless."

The Grid Leak
A holder for the grid leak is shown in Fig. 10,

although a grid leak, either variable or fixed,
may be made by the reader himself. Descrip-

Fig. To. The holder for the grid leak.

tions of suitable grid leaks have already been
described in Nos. 1 and 2 of MODERN WIRELESS.

The Valve Panel
Fig. 11 shows a valve panel of suitable design.

It simply consists of an ebonite valve -holder,
V1, which is fastened to a wooden base -board, W,
mounted on two small ledges to keep it off the
level of the terminals, and to allow for the wiring,

ri,

Fig. ii. Illustrating a suitable valve panel.

etc., underneath. Four terminals, G, A, and the
two terminals F, are provided, and are preferably
of the Army 4 B.A. type. A rotary rheostat,
R, which should be bought, is mounted on the
base -board, and the connections to the different
parts are made as shown.

Fig. 12 shows what is a clearer wiring diagram
of the panel. It would be preferable to mount
such a valve -holder on an ebonite base, but
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quite satisfactory results may be obtained by
using a wooden board.

Arrangement of the Completed Apparatus
Having described the individual components,

it simply remains to refer to Fig. 2, which shows
how the different parts are connected together.
The high-tension battery should have a value of
from 45 to 70 volts, preferably the latter value.
The accumulator should be a 6 -volt one, and
should have an actual capacity of not less than
3o ampere hours.

Operation of the Set
When receiving broadcasting, the switch on

the first inductance Li should be on one or other
of the first four studs, and the variable condenser -
should be varied until signals are heard.

As regards the tuned anode circuit, different
studs and different values of the condenser C2
should also be tried with different adjustments
of the aerial circuit. Probably the best way of
adjusting the set is to try varying the aerial circuit
while the tuned anode circuit is at a given adjust-
ment. If signals are not picked up try another
stud or another value of condenser on the inter-
mediate oscillation circuit, and again try different
adjustments of the aerial circuit.

If it is desired to receive longer waves, such
as the 2,600 -metre waves from the Eiffel Tower,
Paris, the condenser in the aerial circuit should
be shunted across the inductance L1 instead of
in series with it.

The arrangement of the apparatus shown in
Fig. 2 would now be modified. The aerial wire
would now go to one terminal of the inductance
box without the current having to pass through
the condenser. One terminal of the condenser
is now connected to the aerial terminal and the
other terminal of the condenser is connected to
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the earth terminal. The effect of increasing the
capacity of the condenser will now be to increase
the wavelength to which the set is tuned, and it
is possible in this way to adjust the set to wave-
lengths somewhere between 4,000 and 5,000
metres, whereas when the aerial condenser is in

M/IM 1=111 211M, Made, = WA, .M1.
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Fig. la. Wiring of valve panel, seen from above.

series with the aerial inductance L1 it is possible
to go down to a very low wavelength.

Modifications necessary to Change the Set
into a Three -valve Receiver

A description will be given in our next num-
ber of the additions required to connect the
set into a three- or four -valve receiver. All the
apparatus required for the two -valve set will be
employed in the larger one, however.

AN ANNOUNCEMENT
Commencing with our next issue each number of MODERN WIRELESS will have
a fresh cover -design. The familiar orange and black top and bottom panels,

however, will be retained.

2I8
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THE BROADCASTING COMPANY AND
THE EXPERIMENTER

THE British Broadcasting Company has now
been formed and is in working order, their
temporary offices being at Magnet House,

Kingsway. This Company is composed of bona
fide wireless manufacturers, who have combined
together to provide the concerts and other enter-
tainments which are now broadcasted from the
various stations in different parts of the country.
In providing suitable broadcast programmes an
expenditure of k5o per night per station would
appear reasonable, but this amounts to a sum of
£15o,000 per annum for eight stations, and in
order that a high stan-
dard of programme may
be maintained the Com-
pany is naturally anxious
to secure this revenue.
The general public who
desire to buy sets for
receiving broadcasting
are compelled to buy a
set marked with the
letters " B.B.C.," which
stand for "British
Broadcasting Company."
In the case of every set
so marked the manu-
facturer has to pay to the
British Broadcasting
Company a certain sum,
which helps to provide
the entertainment. The
broadcasting licence, which is obtainable at
any Post Office for los., also helps the
Broadcasting Company, as 5s. of every wireless
licence issued goes to the British Broadcasting
Company, the other 5s. going to the General
Post Office.

What the Broadcasting Company now com-
plain of is that experimenters who make their
own sets or assemble component parts frequently
listen -in to and enjoy entertainment provided by
the British Broadcasting Company without con-
tributing to the revenue of that Company by
buying their apparatus. They regard the 5s. of
the licence fee as a totally inadequate sum, and
are desirous of having the experimenter's licence
fee increased.

In this connection it is to be feared that there
is a danger of the standard of qualifications being
increased, in order to limit the number of experi-

Mr. A. R. Burrows, the programme director of the B.B.C.
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mental licences issued, and to'exclude the man
who wants to make his set simply _for the sake of
receiving broadcasting. Recently a committee
of the Radio Society of Great Britain attended
a conference with the Post Office officials,
and recommended that the licence fee should
be increased somewhat, provided experimental
licences were freely given.

We ourselves will do all in our power to prevent
a limitation of the number of experimental
licences. The experimenter is the salt of the
earth, and anything which prevents his legitimate

work is inimical to the
best interests of wireless
progress. Experimental
licences must be freely
given, and it is both
impracticable and un-
reasonable to lay down a
standard of technical
qualifications. It is only
by having an experi-
mental licence and work-
ing on their own that
beginners can hope to
learn about wireless.
If they were only to
be given experimental
licences when they had
technical qualifications,
they would never obtain
a start. The Post Office

officials have been very reasonable, but there is no
doubt that considerable sympathy is felt in many
quarters for the natural desire of the British
Broadcasting Company to obtain some financial
support from the man who makes his own set.
The Broadcasting Company has now plainly
stated-if at rather a late date-that it desires
the full support of the experimentalist movement.
They will, no doubt, now give us detailed in-
formation regarding the financial aspects of the
case so that we can examine more closely their
suggestions for a fair settlement of what is plainly
a difficult, and certainly an unprecedented,
problem.

Meanwhile, readers may rest assured that this
journal intends to oppose, as I myself have always
previously opposed, any restrictions which will
make it more difficult for beginners to construct
and experiment with their own sets.
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QUESTIONS AND ANSWERS
We invite readers to write to us when any technical difficulties in connection with wireless are
encountered. All letters must be addressed to : The Editor, ," Modern Wireless," Devereux Court,
Strand, W.C.2, and envelopes are to be marked " Query " on the top left-hand corner. Not
more than three questions are to be asked in each letter, which should be typewritten or clearly
written in ink upon one side of the paper only, and must be accompanied by a" query " coupon,
cut from the current issue. Sketches or diagrams should be supplied whenever possible and
should be clearly drawn in ink upon a separate sheet and be attached to the letter. Will readers

please note that we cannot under any circumstances answer queries by post.

C. L. (Thornton Heath) asks whether it is
possible to supply the filament current of valves
from wet batteries.

It is not possible, or, at any rate, not con-
venient, to work the filaments of ordinary valves
from wet primary batteries. There are, how-
ever, certain valves upon the market known as
low -temperature emitters which require so small
a filament current that they can quite well be
supplied from ordinary dry cells of a fairly large
size.

G. F. S. (Rotherham) refers to the licensing
of home-made apparatus.

It is very difficult at the present time to advise
you on this matter because we understand that
the whole question of licences for the use of
home-made broadcast receivers is under review
by the Post Office authorities. At present it is
not possible to use a home-made set under the
broadcast licence, but we understand that there
is some prospect of a new type of licence being
created to enable this to be done.

J. N. C. (Muswell Hill) refers to the article
on " Dual Amplification," on p. 87 of MODERN
WIRELESS (No. 2), and asks for certain information.

The following are suitable values for most of
the components required to construct the circuit
shown in Fig. 7. We should warn you that these
circuits are not, as a rule, very easy to work and
a certain amount of adjustment of the various
constants is generally necessary. The coils L1,
L2, and L3, should be suitable plug-in coils, such
as honeycomb coils, of a size requisite to give
the wavelength which you desire to receive.
The condenser C1 should have a capacity of
about ooi µF., and should be connected in
series with the aerial for short-wave reception.
Condenser .C2 may have a capacity of about
 0003 µF., and condenser C4 a capacity of the
same value. The condensers C5, C6, and C,,
should have a fixed capacity of about ooz µF.,
while the condenser C3 should be of about 0003
µF. capacity. The detector D in the figure
should be of a type which does not require a
potentiometer, such as a hertzite crystal. The
remainder of the components used in this set
should have normal values.
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H. J. C. (Epsom) refers to the article on
" Choke -control and Choke -control Modulation,"
on p. 97 of MODERN WIRELESS (No. 2), and asks for
the necessary constants of the circuit in Fig. 4.

The values which you require are as follows :
Coil L1 may be a coil wound with, say, No. 18
double cotton -covered wire upon a tube 3 in.
in diameter by 4 in. long, with tappings taken
from every ten turns. The coil L2 should be
wound with No. 28 double cotton -covered wire,
with about the same total number of turns, with
perhaps five tappings taken from it, and so
arranged by being wound upon a smaller tube
that it can slide into coil L1 so as to vary the
coupling. The condenser C1 should have a
capacity of about ooi µF. The condenser C2
should preferably be variable with a maximum
capacity of about 0005 µF., and the resistance
R should have a value of about io,000 ohms.
We should not advise you to wind the choke
or the transformer for yourself, since it is diffi-
cult to do so satisfactorily, and it is generally
better to obtain these components from a maker.
The voltage of the battery B2 will depend upon
the type of valve you use, but in any case should
not be less than about zoo volts. The range of
the set will depend upon many things. For
example, the size of the valve used-that is, its
rated power ; the voltage of the battery B2, the
quality of the aerial and the skill of the mani-
pulator. It should be quite useful up to dis-
tances of twenty miles when batteries are used
for its supply.

C. H. W. (Moreton) asks for sizes of basket coils.
As you do not say what wavelengths you desire

to receive, it is rather difficult to advise you what
size to make your coils. The best way to
arrange for tuning over a range of wavelengths
of, say, 30o to 600 metres with basket coils is to
wind a series of these coils and mount them on
some sort of plug-in arrangement so that they
will be interchangeable in the circuit. Suitabl e
numbers of turns for such a series are as follows :
30, 45, 6o, 75, too, 125, 15o turns. This series
should be sufficient to tune over a considerable
wavelength range when using various different
types of circuits.
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IN extending to every reader of MODERN WIRELESS a hearty invitation to
visit Radio Corner, our new Retail and Demonstration Showrooms, we have
every confidence in stating that, no matter what your Wireless requirements

may be, we are in a position to supply them to your entire satisfaction. Should
it be Broadcast or Experimental Receiving Sets we have a splendid range for
you to select from. The same applies to accessories for building up any radio
apparatus whatever. This means your requirements can be met in every way.

If unable to pay us a visit, by all means write for our
DESCRIPTIVE CATALOGUE G.

We manufacture our own set's under Marconi Licence ; they also have the full
approval of the Postmaster -General. May we have the pleasure of seeing you
or hearing from you ?

TVE ARE AT YOUR SERVICE.

L WA C LTD.L

Retail and Demonstration Showrooms :

RADIO CORNER (NORFOLK ST. & STRAND),
head Office to which all correspondence should be addressed :

HASTINGS HOUSE, NORFOLK ST., STRAND,

W.C. 2.

ix
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Dubilier Mica Condenser Type 600.
For use in wireless receivers, with or without
Dubilier Grid Leaks
0.0oor mfd. and ooot mfd., 2/6 each.
woos mfd. to 00005 mfd., 31. each.
Condensers with grid leaks, 5/. each.

Tested to 1.000 volts.
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DUBILIER
CONDENSERS

Quality Products at Popular Prices.
Because we concentrate on
manufacturing condensers you
get good deliveries.
Our policy makes sure that in
Dubilier Condensers you get
quality products at popular
prices.

The Dubilier, Type 577,
Condenser

is a small power condenser and
is suitable for either trans-
mitters or receivers. It has
extraordinary small losses and
the capacity remains constant
under all conditions.
From w000z mfd. to oor mfd. 7/6 each

Tested to 2,000 sells.
Trade terms and descriptive leaflets
of these and large power Dubilier
Condensers will be sent on request.

The Dubilier Condenser Co.
(1921) Ltd.,

Ducon Works, Goldhawk Rd., London,
W.12.

Telephone - - Hammerstn:th 1084.
Telegrams - "Hivoltcon, Phone,

London."

,fY
.49

.`r- /

Dubilier Mica Condenser, Type 600a.
For close mounting in wireless receivers, space
occupies 21 in. x s in.
Below (root mfd. 2/6 each.
From won' mfd. to 0roo5 mfd. ... 3/. each.

Tested to s,(100 rolls.
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CASSELLS
Publishers, Louden
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Every Thursday

The attraction, interest, and pleasure of a Wireless set has been
brought home to thousands during the past few months. The
intricacies of the science are amazing, yet simple to learn and
thoroughly understood.

The Premier weekly paper of all wireless amateurs is Amateur
Wireless. It explains the underlying principles ; makes the
way plain to beginners ; shows them how to start ; what to do ;
what to buy ; what to make and how to make it ; Wireless club
and society fixtures, and latest news of wireless developments.

FREE information given by return post to readers on any wireless
question by our skilled experts.
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G.R.C.16
FILAMENT,

Separate Rheostats. As a result of which
finer control of Valves is made possible.

TERMINAL BOARD.
Outside leads are brought to terminal board

P at rear of cabinet. No wires showing.

TUNING VARIOMETER.
Any station can be easily tuned in by
merely revolving the variometer dial.

SHORT AND LONG SWITCH.
Wide latitude in aerial design is permitted
by simple adjustment of this s ffitch.

MODERN WIRELESS

REACTION VARIOMETER.
Reaction controlled to any degree by re
volving this dial to the position required.

EXTRA TERMINALS.
This permits addition of amplifiers at
any time without extra connections.

VALVE WINDOWS.
No danger of breakage. Improved ap-
pearance. Correctly placed for perfect
visual indication of valves in operation

ON AND OFF SWITCH.
Completely disconnects H.T. and L.T.
Batteries by one simple operation.

HINGED DOOR.
These doors embodied at top of cabinet
allow Easy Inspection of Interior.

Read these points and look for them on the Receiving
Set you intend to buy. Buy by comparison, and
only when you have inspected and are satisfied
with the interior.

The above are only a few of the outstanding features
of G.R.C. apparatus. Ask the G.R.C. dealer in
your district, or write us for free illustrated Catalogue.

GENERAL RADIO COMPANY
TWYFORD ABBEY WORKS, ACTON LANE, HARLESDEN, N.W.10.

Telephone: Willesden 3055 (3 lines).
SHOWROOMS : 1O5, Great Portland Street, W. a

Telegrams : " Milliamp, 'Phone, London."
BRANCHES: Edinburgh and Bradford.

1111=1111=1111M tt A G.R.C. Radiophone in every home."

X1
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Result of
14 Years' Experience

"As good as Brandes

DELIVERIES

99

THE CANADIAN BRANDES LIMITED,
anticipating the tremendous demand for
BRANDES " MATCHED TONE" HEAD-
SETS, organised their production on a large
quantity basis, with the result that they are
now prepared to assure their thousands of
customers of satisfactory deliveries.

Quantity production means confidence

MADE IN ENGLAND AND BEARS B.B.C. STAMP

CANADIAN BRANDES LIMITED
105, Great Portland Street, London, W.1

Telephone : LANGHAM 1145.

Trade Inquiries Invited. S
x i i
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Some Features of
the April issue.

" SEEING BY WIRELESS "
-a prophetic article by
Professor Low.

" THE BRITISH BROAD-
CASTING COMPANY "-an
interview with the General
Manager on its aims.

" THE BIRMINGHAM WIRE-
LESS MAGICIANS " - an
article on the Birmingham
broadcasting station.

" RADIO-' THE KNOCKER -
UP ' "-discussing the possi-
bility that alarm -clocks may
be replaced by wireless.

" RADIO AND THE CHILD
MIND "-all about " The
Fairy Dustman " who tells
stories from z L.O.

April
Number
greatly
enlarged

THE consistent policy of THE BROAD-
CASTER to satisfy in a bright, inter-
esting, and easy way every need of
the Amateur in Wireless, is further

emphasised in the greatly enlarged April
number.
Every phase-technical and non -technical --
is dealt with and treated by authorities. It
is the magazine for the man with a " receiving
set," or for the man who wants to buy one.
It is the magazine for his wife and children,
or anyone whose share in wireless joy is con-
fined to " listening -in." It is the magazine
for the beginner equally as well as the expert.
It teaches, it interests, .it pleases.
Commencing with the April issue, now on
sale, a wireless expert has been retained on
the Editorial Staff who will gladly reply by
post to any question or difficulty that needs
explaining.
Add to your broadcasting joys by giving,
to -day, a standing order to your newsagent.

Broadcaster
THE RADIOPHONE MONTHLY FOR LISTENERS - IN

April issue now on sale 11 -
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ARISTOPHONE
RECEIVER 55
A high-grade, self-contained
2 -valve receiver for British
Broadcasting.
Can be supplied fitted with
Long -wave Selective Re-
action Tuner for receiving,
in addition, Paris and The
Hague.
Other models in 3 and 4
valves.

54.

XIV
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ARISTOPHONE
RECEIVER IIA
A complete high-grade crystal
receiver of the Panel Series.
Brown's type "A" adjustable
supersensitive Head Tele-
phones are supplied as a
standard feature and are
contained in the case.
Exceptionally fine results
can be obtained with this
instrument.

A complete range of cabinets in all periods, embodying the
highest grade 4 -valve receivers and the finest cabinet work.

Write for particulars of the complete range of
Elwell Wireless, Dept. 31.W.

C . F. ELWELE
Craven House. Kingsway.London.`Y
74r / eft I. t, of Cad/eL.EL-od.oen, London

We Jeer^ Linton Code EPS
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M.1
M.2
M.3

2M2
2M3
2M4

Contractors to H.111 Admiralty
War Office, Royal Air Force & Post Office.

The same high
standard of re-

liability and
efficiency of the
"ORA" Valve
will be found in

CAPACITY
CONTINUOUS RATING

AMPS. HRS. £ s. d.
1 0 10
1 8 10
1 14 10
2 2 6

2 16 0

2 1 2

2 12 0

3 2 6

4 3 0

Telegrams :
" Radiovalve,

IVandscom, London."

XV
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The

Year Book of
SPECIAL Wireless EDITION

Telegraphy &
Price 6/- Nett Telephony Post 6 /9 Free

Demy 8vo. 1923 - 864 Pages.

For
EXPERIMENTERS, AMATEURS AND

ALL " LISTENERS -IN."
As a result of the tremendous demand for the Year Book,

we have decided to issue a special edition for Experi-
menting Amateurs apart from the complete edition

usually published. The new edition will
contain all the information given in the

complete work with the exception
of matter of sole interest to

Commercial Companies.

All you want to know is in the Year Book
Brief Summary of Contents :

Directory of over 45o Amateur and
Experimental Stations ; Laws and Regula-

tions governing Experimental, Amateur and
Broadcast Wireless ; Call Letters of over 16,000 Air,

Land and Ship Wireless Stations of the World ; Sixty-four
Pages of Maps in Two Colours, showing position of all known

Land Stations, indicating whether Direction -Finding, Broadcasting,
Public or Official ; Complete History of Wireless from its Birth to Date,

with full details of Progress made in 1922 ; Meteorological Section, showing
all Regular Transmissions of Hydrographic, Meteorological and Time Signals,

with detailed explanation of the Codes used and their Meanings ; Useful Data Section ;
Dictionary of Wireless Terms in Five Languages, Tables and Formulae for Wireless Calcu-

lations, Graphical Symbols for Radio Diagrams ; Classified Traders' Directory for the benefit
of Purchasers of Component Parts, etc. ; Full Morse Code, International and Continental, etc., etc.

DEPT. M.W.,

The Wireless Press, L141.,12-13, HENRIETTA STREET,LONDON W., C. 2.

WI RELESS PRESS

xvi
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Two
Symbols

When these two symbols appear in conjunction
on a Broadcasting Receiver, no further recom-
mendation is necessary. The one signifies that
the instrument has been approved by the
Postmaster -General. The other tells you that
the greatest brains in Wireless have directed its
manufacture. Look for both signs always.

You will find them only on

The Triumph of the Master Mind

Your local dealer can supply you. In case of difficulty apply to :

MARCONI'S WIRELESS TELEGRAPH COMPANY, LIMITED
(MARCONIPHONE DEPARTMENT) MARCONI HOUSE, STRAND, LONDON, W.C. 2

'Phone :
HAMMERSMITH 1916.

Tels. :
"TINGOIDOR, LONDON."

  Se
Uniformly Efficient
The supreme excellence of TINGEY Wireless instruments
under all conditions and tests is now universally
appreciated.
A splendid exaniple is the 3 -Valve Model which is claimed
to represent the highest attainment in mechanical per-
fection and capacity.

THREE -VALVE BROADCAST
RECEIVING SET

Wavelength 300 to 3,000 metres.

PRICE as illustrated, less valves, 2including Broadcasting Fees 5 
All Tingey Broadcast Receivers bear the

B.B.C. Stamp.
All TINGEY valve apparatus is duly licensed under Marconi Patents

for amateur use in Great Britain.
Illustrated Catalogue of 1, 2, 3, 4 and 5 Valve Broadcast Receivers and
Experimental Unit Systems, with all accessories, price 6d., post free.

Offices & Showrooms -

92, QUEEN STREET,
HAMMERSMITH,
LONDON, W. 6.

D-ur. xvii
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This is an excellent crystal receiving
set, which gives very good results
on all wavelengths from 300 to
1,500 metres, and is suitable for
receiving broadcasting from ships
and long-distance stations.
The adjustments are simple and
easily made, and the silicon crystal
detector well maintains its sensitive
state.

No batteries are required. The
set is sent out complete and includes

100 -ft. coil of 7/22 stranded copper aerial
wire, 2 shell insulators and one pair 4,000 ohms
double headphones.
Every set is tested and guaranteed to receive
broadcasting up to 15 to 20 miles, and Morse
signals from much greater distance.
The "FELLocuYsT " is British Made throughout,
and Approved by the B.B.C. and Postmaster -
General.

PRICE Complete 13 : 15  6
Inclusive of all taxes. Postage 1/6 extra.
Extra 4,000 ohms double headphones ... 21/6
Inclusive of all taxes. Postage 1/ -

FELLOWS MAGNETO CO., LTD.
LONDON, N.W. 10.

Telephone: Telegrams :
WILLESDEN 1560-1. " QUIXMAG," 'PHONE, LONDON.

good AflitgoWf

RADCOM CRYSTAL SETS
APPROXIMATE RANGE, 30 MILES.

Double Slider Tuner, handsomely mounted on
polished base. Tested and guaranteed, complete
with roo ft. aerial wire, 2 insulators and lead-in
terminal, z pair B.B.C. Headphones, and B.B.C.
royalty £4.
RADCOM RHEOSTATS, COILS, TUNERS,
VARIOMETERS, TRANSFORMERS, ACCUMU-

LATORS, AERIALS, &c.

19, RATHBONE PLACE,Radio LONDON, W. 1.
COMPONENTS. VII Telephone - - Museum 3485

Telegs. Radponents, Westcent, London
(E.P.S. i7)

CONOMIC E LECTRI cra.

NINE STAGE HF
TRANSFORMER

Range 1 50 -24 ,ocio metres.
Fitted with dead-end switch
making it highly efficient.
Price - - - 52/6

Have you tried the wonder-
ful " XTRAUDION " Valve ?
The premier Triode for
amplification-also a good
Oscillator and Rectifier.
Price - - 15/.

THE " CONCERTO"
TUNING

INDUCTANCE
For receiving the
British Broadcast
Telephony, Price 45/ -

For the largest selection
of up-to-date radio instru-
ments, component parts
and materials consult the
"EEC " 40 -page Radio
Catalogue, mailed by
return post for 4d.

Head Office
10, FITZROY SQUARE,

LONDON, W. 1.

Showrooms: Branch Showrooms:
303, EUSTON RD., N.W.1. TWICKENHAM.



DIRECTORY OF SUPPLIERS
" TO WIRELESS SUPPLIERS." -Half inch in column spaces for names and addresses and particulars of apparatus
supplied in the districts of this Directory are offered at the rate of 1°1- per insertion, or 12 Insertions i5 5s. od. prepaid.
Communications with remittance should be sent to Scheff Publicity Organisation Ltd., 125, Pall Mall, London,

S.W.'. Advertisers are included under one district without charge.

WANTED WIRELESS EXPERT as demon-
strator and salesman. Applications from
experienced wireless amateurs having
previous sales experience will be con-
sidered. Apply, giving full qualifications
and experience, with references to Box
No. Al, MODERN WIRELESS, 125,
Pall MaU, S.W .1.

SUPPLIERS :
Albrow, H. V., 56, George Street, Baker

Street, W.I.
American Hard Rubber Co. (Britain) Ltd.,

13a, Fore Street, E.C.2.
Autoveyors Ltd., 84, Victoria Street,

S.W.I.
G. Z. Auckland & Son, 395, St. John St.,

E.C.r.
Bower Electric, Ltd., 15, Grape Street,

W.C.2.
S. G. Brown, Ltd., Victoria Road, North

Acton, W.3.

Burndept Ltd., 15, Bedford Street,
Strand, W.C.2. (Phone Gerrard 7794.)

Buss, T. 0., 77, Clerkenwell Rd., E.C.I.
Canadian Brandes, Ltd., to5, Great Port-

land Street, London, W.I.
Chard & Co., 24, Great Portland Street,

W.r.
City Accumulator Co., 79, Mark Lane,

E.C.3.
Will Day, Ltd., 19, Lisle Street, London,

W.C.2.
The Dubilier Condenser Co. (1921) Ltd.,

Ducon Works, Goldhawk Rd., Hammer-
smith, W .x 2 .

Economic Electric Ltd., ro, Fitzroy
Square, W.I.

Edison Swan Electric Co., Ltd., 123, Queen
Victoria Street, E.C.4.

Green (Egerton) & Co., 22, Dyott Street,
W.C.I.

C. F. Elwell, Ltd., Craven House, Kings -
way, W.C.2.

Fallon Condenser Co.
Fellows Magneto Co., Ltd., Cumberland

Avenue, N.W.ro.
Fullers, Limited, Electric Works, Chad -

well Heath.
A. W. Gamage, Ltd., Holborn, E.C.I.
Gambrell Brothers, Ltd., Merton Road,

Southfields,
General Radio Co., 105, Gt. Portland

Street, W .1.

Safety and Service Ensured with our
WirWms Batteries in Ebonite Containers

(Special Valve type,.
No danger from fire -no risk of being cut off.
4V, 48AH, 61 x 31 x 8), £2 2s. 6d. Teak crate
with strap handle, 7/-. Filling and charging, 2/-.
6V, 48AH, 61 x 31 X 81, £3 5s. Od. Teak case
with strap handle, 8/6. Filling and charging, 2/6.
Headland & Knight, Battery Specialists, 4 Gt.
Marlborough Street, W.1. Trade Supplied.

LONDON -(continued)
General Electric Co., Ltd., Magnet House,

Kingsway, W.C.2.
Alfred Graham & Co., St. Andrew's Works,

Crofton Park, S.E.4.
Halls, 71 Beak Street, Regent Street, W.r.
Hestia Engineering Co., 32, Palmerston

Road, W .3.

Holborn Radio Co., Ltd., 267, High
Holborn, W.C.I.

Igranic Electric Co., Ltd., 147, Queen
Victoria Street, E.C.4.

Joanes, 42, Jenner Road, Stoke Newing-
ton, N.I6.

1

WIRELESS INVENTORS.
Advice Handbook on Patents and Trade
Marks. Comnatations free. -B. T. King,
Regd. Patent Agent, 146a, Queen Victoria
St., E.C.4. 'Phone: Centra1682. 36 yrs.refs.

Leslie McMichael, 32, Quex Road, N.W .6.
McClelland & Co., 14, Sun Street, E.C.2.
Marconi Wireless Telephone Co., Ltd.,

Marconi House, Strand, W.C2.
Mullard Radio Valve Co., Ltd., 45,

Nightingale Lane, Balham, S.W.r 2.
Omniphone Wireless Co., 24, Warwick

Street, W.r.
Peto-Scott Co., Featherstone House, 64,

High Holborn, W.C.r. .

James Portland. -Ebonite Sheet and Panel
Cutting. 6, Cheapside, E.C. Factory, 188,
Blythe Road, Olympia. 200 parts.

Radio Communication Co., Ltd., 34-35,
Norfolk Street, Strand, W.C.2.

Radio Components Ltd., 12-13, Henrietta
Street, Strand, W.C.2.

Radio Specialities : A. G. Chapman, 79,
Branshot Avenue, Charlton, S.E.

M. Raymond, 27, Lisle Street, W.C.2.
Richford & Co., /53, Fleet Street, E.C.4.
Rowley & Louis, 12, The Broadway,

Muswell Hill, N.
Russell & Shaw, 38, Gt. James Street

Bedford Row, W.C.I.
Sterling Telephone & Electric Co., 210,

Tottenham Court Road, W.I.
Tingey Wireless Ltd., 92, Queen Street,

W.6.
Walters Electric Co., Ltd., Kensal Road,

W.ro.
Waterloo Electric Co., 129, Waterloo Road,

S.E.r.
Wates Brothers, 13-14 Great Queen Street,

Kingsway, W.C.2.
Western Electric Co., Ltd., Connaught

House, Aldwych, W.C.
Whale & Co., 321, Vauxhall Bridge Road,

S.W.I.
The Wilkinson Motor & Engineering Co.,

10-14 and 29-33, Lonsdale Road,
Kilburn, London, W.C.ro.

Wilton Wireless Co., Ltd., 120-124, High
Street, Tooting, S.W.i 7.

LON DON -(continued)
Wireless Agencies Ltd., 64, Mortimer

Street, London, W.I.
Wireless Equipment Ltd., 9o, Charing

Cross Road, London, W.C.2.
BELFAST

SUPPLIERS :

The Electrical Installation & Repairing Co.,

40, Berry St., Belfast. Phone: Belfast 3695.

BIRMINGHAM.
BIRMINGHAM EXPERIMENTAL

WIRELESS CLUB.
Hon. Sec.: II0, Ivor Road, Sparkhill.

SUPPLIERS :

Burndept Ltd., 183, New Street, Bir-
mingham.

Turnock's Telephone Works, 41, High
Street, Aston.

Townshends, Ltd., Ernest Street.
BRIGHTON.
SUPPLIERS :

H. J. Galliers, 82, St. James's Street,
Brighton. Agent for Burndept Ltd.

CROYDON.
SUPPLIERS :

The Radio Room, 95a, George St., Croydon.
Specialists in all classes of Wireless Instru-
ments and accessories.

EDINBURGH.
SUPPLIERS :

D. G. Watson, 126, Bruntsfield Place
Edinburgh.

EDINBURGH
Spensers (Scotland) Ltd., 119, George Street,

Edinburgh. Agents for Burndept Ltd.

GLASGOW.
SUPPLIERS :

Burndept Ltd., 93, Holm Street, Glasgow.

ROBERT BALLANTINE
St. Vincent St., Renfield St. Corner, Glasgow

Sole agent
Glasgow & district for L. McMichael, Ltd.,

London.

The Clydesdale Supply Co. (1922), Ltd.,
2, Bridge Street, Glasgow. Marconi -phone
dealers. Amateurs and experimenters
supplied with all parts. Competitive
prices.

GU I LDFORD.
SUPPLIERS :

Drummond Brothers, Guildford.

nix
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GUI LDFORD-(continued)

Selwyn Weston, Playhouse Arcade,
Guildford. Agent for Burndept Ltd.

ILFORD.
SUPPLIERS :

The Radio Rendezvous,

709, Romford Road, Manor Park, E.

LEEDS.
SUPPLIERS:

British Wireless Supply Co., Ltd., 6,
Blenheim Terrace.

Burndept Ltd., London Assurance
House, Bond Place, Leeds.

LE ICESTER.
SUPPLIERS:

W. H. Smith & Son, 5, Campbell Street.
Agents for various wireless apparatus.

LIVERPOOL.
SUPPLIERS:

Ashley Wireless Telephone Co., Ltd., 6g,
Renshaw Street, Liverpool.

W. C. Barraclough, 10, South John Street,
Liverpool. Apent for Burndept Ltd.

MANCHESTER.
SUPPLIERS:

J. L. Cartwright & Co., 24, London Road,
Manchester.

Victoria Electrical (Manchester) Ltd., 5-5,
Chapel Street, Manchester.

Ward & Goldstone, Ltd., Frederick Road,
Pendleton.

W. C. Barraclough, North-west Depot
for Burndept Ltd., 61, Bridge Street,
Manchester.

NEWCASTLE -ON -TYNE.
SUPPLIERS:

Travers, Ltd., 73 & 77, Pilgrim Street.
Agents for Burndept Wireless Appara-
tus.

WALKERS' WIRELESS
Hold the largest variety of wireless apparatus

in the North. Send for particulars.
31, Westgate Road, Newcastle -on -Tyne.

NOTTINGHAM.
SUPPLIERS:

Pearson Bros., 54, 55, 56, Long Row,
Nottingham. Agent for Burndept Ltd.

CASTAPHONE
(Reg. Trade Mark)

Broadcast Receivers
are undoubtedly the best obtainable

by reason of comparative tests

G.P.O.
Reg. No.

167.

Price
E3 : 5 : 0
(including

B.B.C.
Commision)

The Castaphone Crystal Receiver shown above has
an almost unlimited range. Its guaranteed range
is, however, 20-30 miles, but taking Braintree
as a centre for reception, London, Birmingham,
Manchester and Newcastle are clearly heard with
the addition of a magnifier, using two valves.
Castagnoli instruments are super -efficient, and
cannot be bettered.

Write for lull particulars gratis. Illustrated catalogue
of Broadcast and general apparatus post free 4d.

GORDON CASTAGNOLI, A.M.I.RadioE.
Manufacturer of Distinctive Radio Apparatus.

BRAINTREE, ESSEX

POOLE.
SUPPLIERS:

E. T. Chapman, A.M.I.E.E., Wireless &
Electrical Engineers, 38, Serpentine
Rd., Poole. Agent for Burndept, Ltd.

RUGBY.
SUPPLIERS:

The British Thomson -Houston Co., Ltd.,
Rugby.

TUNBRIDGE WELLS.
SUPPLIERS:

H. Featherstone, 22, London Road.
Agents for Burndept Wireless Appara-
tus.

TORQUAY.
SUPPLIERS :

Sydney Truscott, 44, Fleet Street. Sole
Agents for Burndept Wireless Appara-
tus.

WANSTEAD
SUPPLIERS:

The Radio Rendezvous,

709, Romford Road, Manor Park, E.

WORCESTER.
SUPPLIERS :

WORCESTER WIRELESS SUPPLY CO.,
144, Ombersley Road, Worcester.

'Phone 319.

YEOVIL.
SUPPLIERS:

Western Counties' Electrical Engineer-
ing Co., Middle Bank Chambers,
Middle Street. Agents for Burndept
Wireless Apparatus.

ACCUMULATORS
HAVE

20 YEARS'
REPUTATION.
Accumulators
charged on the
premises day
and night.

ACCUMULATORS
SPECIAL OFFER

AT REDUCED PRICES
Vol- Ignition Act.A.H.

No. tage.Cap.Amps. Cap. Price.
1000 .. 4 .. 17 .. 8 .. 9/11
1310 .. 4 .. 20 .. 10 .. 12/11
1315 .. 4 .. 30 .. 15 .. 14/11
1320 .. 4 40 .. 20 .. 16/11
1330 .. 4 .. 60 .. 30 .. 22/6
1340 .. 4 .. 80 .. 40 .. 29)-
1410 .. 6 .. 20 .. 10 .. 18;9
1420 .. 6 40 .. 20 .. 27/6
1430 6 .. 60 .. 30 .. 33/9
1440 .. 6 .. 80 .. 40 .. 39/6

re

t

RICHFORD & CO.,
153, Fleet Street, LONDON, E.C.3.
Telephone :Holbora 5126. Estab.1876.

specialities :
Accumulators,
Wireless
Accessories.

Voltmeters,

Complete in
plush -lined
case, very
reliable, 6/11

Postage, 6d.
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Che WESTON
Model 280 VOLT - AMMETER

Triple Range. 150/15/3 volts. 15/15/015 amps.

This Precision Instrument is especially suitable for Wireless Research Work, i.e.
3 Volt Range.-Testing accumulator cells, dry batteries, measuring fall of potential

across potentiometers.
15 Volt Range.-Testing 6 or 12 volt accumulator supplying voltage to valves, etc.
150 Volt Range.-Testing H.T. Batteries, etc.
0'15 Amp. Range (150 M.A.).-Measuring H.T. Current to transmitting valves,

determining resistance of transformers, chokes, telephones, rheostats, etc.
1'5 Amp. Range.-Adjusting filament currents, etc.
15 Amp. Range.-Measuring output or charging current of accumulators, etc.
NOTE.-The 3 volt range may be used as a sensitive low range Milli -Ammeter.

SEVEN INSTRUMENTS IN ONE CASE.
PRICE £10. Leather Case 15/ -

Write for further particulars.

WESTON ELECTRICAL INSTRUMENT CO.,LTD.
Audrey House, Ely Place, Holborn, E.C. 1.

Telephone : Holborn 2029. Telegrams : Pivoted, Smith, London."

MODEL 280

"EVER -READY"
WIRELESS BATTERIES

ao47,,
Fvet-Reaciy" Ocaieui,o ifot krAdeco

Vaia4;n. ,sa401c4;2n, t too; tiney.

British Made, The Original and Best.

THE Ever -Ready Company were the
pioneers of the Dry Battery industry,

and the evolution of the High -Tension Battery
was the direct result of their research and
experience extending over 21 years.
" Ever -Ready " Dry Batteries and Accumu-
lators are obtainable everywhere. A list of
standard sizes will be sent with name of nearest
supplier on application to the Manufacturers.

Ask for particulars of the " Ever -Ready "
Dry Battery for Low Temperature Valves.

D. THE EVER -READY CO. (Gt. Brit.), LTD.
HERCULES PLACE, HOLLOWAY, LONDON, N.7.

xxi
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COME ALONG & SEE US ! We have just what you want! !

COMPLETE SETS of PARTS for
making VARIABLE CONDENSERS

(READY TO ASSEMBLE)
All Parts in the Sets are of the Finest Quality, and
absolutely beat anything else offered by any other house.
I guarantee that I have always got them in Stock.

loW CALLERS ONLY aim
NOTE THE PRICES!

CALL AND TEST THE QUALITY!!
.4pprox. Cap.
In Microfarada

.001
No. of Plates

57
Price

6/3
.0005 29 4/3 DRILLED
.0003 19 3/- EBONITE

.0002 13 2/3 ENDS

.0001 7 2/- 11- pair

Vernier 3 1/9 Sold with
Condensers only.

I regret having to suspend postal deliveries of goods
until further notice.

ALL LETTERS IN HAND ARE RECEIVING ATTENTION

These sets consistof the followingarticles
EXTRA QUALITY VANES

(Fixed and Moving)
Large and Small Spacers

(Ample Supplied)
Scale 0-180 13 Nuts 2BA
13 Washers 2BA
Centre Square Spindle
3 Side Rods Copper Foil
Pointer
Bronze Spring Washers
Best Knob, Bushed 2BA Nut
Top Bush Bottom Bush
Flat Bush for Pointer

TESTIMONIAL
H. R. GOODALL, Radio Engineer,

Experimental Station, 2 IL, SOUTHAMPTON.
" W. 0. R. Bamberger, Broadcast Station.

Newark, New Jersey, U.S.A., received at my Station
very well this morning, using one of your Vernier
Condensers. . . ."

-41111111111111111111111111111111111111111111111111E

Right Opposite
DALY9 S=

Gallery Door.

1111111111111111111111111111111111111!1111111111C

M. RAYMOND
27, LISLE STREET, W.C.2
'Phone : - - GERRARD 4637

IFF OPEN : 9 a.m.
OPEN : Saturdays,

-2111111111111111111111111111111111111111111111111111M

To avoid mistakes,
- this address is close
- to Charing X Road LE.=-=--
--M- and Leicester

Square

- CLOSE : 6.30 p.m.
9 a.m. CLOSE : 4 p.m.

trMTrtrTUTir.ITT13T:" T IT 131 +ii
"IRE
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EVERYB DY
This is an honest advertisement and nothing is offered unless same

is a regular stock line.

PLEASE NOTE
No Post Orders accepted for the present owing

to the difficulty of guaranteeing deliveries.

Aerial Wire
Genuine 7/22 bare copper

stranded, 100 ft. 2;0
Condenser Vanes

Extra quality doz. 5d.
Crystal Detector Parts 1 /-
Lead-in Tubes

Ebonite with brass ends, 6 in.,
10d.; 9 in., 1/. ; 12 in. 1/2

Crystal Cups and Screws
each 1 g d. ; doz. 1/2

Condenser Bushes each Id.
Reel Insulators each
Spacer Washers

Large 3d. doz., small, doz. 2d.
Cheaper for quantities

Wound Formers
12 x 4 with 24 wire, each . . 3/3

PLEASE NOTE
No Post Orders accepte3 for the present owing

to the difficulty of guaranteeing deliveries.

L.F. Intervalve Trans-
formers High quality 5-1 14/.

Valve Holders
4 screwed legs, 8 nuts 1/.

Filament Resistances
No cheap rubbish, but value for

money 2/6 to 3/6
Rheostat

Very Special. Positive stops
at Zero, full resistance 3/6

Switch Arms
Best bushed knob with 4 -leaf

laminator switch ... .. ... 1/3
(Also another pattern at 1/6)

Oojah Basket Coils

Contact Studs
Highly finished . . doz.

Nuts 2 BA and 4 BA, 3 doz.

Sd.
8d.

TRADE SUPPLIED. CALLERS ONLY.

HEADPHONES :

TESTIMONIAL
LONDON HOSPITAL,

7th March. 1923. Whitechapel Road, E.1.
May I be allowed to express my great satis-

faction in connection with the Wireless Goods
that I purchased from you. The quality, to.
gether with the most reasonable prices of all
your Apparatus, will do great things in making
Wireless a most inexpensive and pleasing
hobby. I enclose a small order from one of
many friends whom 1 have recommended to you.

Yours faithfully,
Frank Clifford.

If you require a really Reliable Headphone
TRY

" ERICSSON
(CONTINENTAL)

per 23/6 pair
Stamped B.B.C.

SELLING HUNDREDS DAILY
Double Phones, complete with Headbands
and Cords. Very comfortable to Wear.

I USE THEM MYSELF.

PLEASE NOTE
No Post Orders accepted for the present owing

to the difficulty of guaranteeing deliveries.

Slider Knob
and Plunger 4d.

Insulating Tubing
for Indoor aerial... .. yard 3d.

Terminals
W.O., Telephone, P.O., and

Crystal Detectors
Glass covered, dust proof, extra

ocituhaelrity...designs, nut and
washer, 2 for . 3id.

416
Perikon Detector 3/9
Detector on Ebonite .. 216
Detector, extra design 2/8
Detector and Crystal 3/.

Fixed Condensers
Mica condensers in ebonite with

terminals, all capacities .. 1/3
Valve Pins . per doz. 7d.
Valve Sockets .. per doz. /-
Scales 0-180 .. 4d. and sd.

No POST ORDERS.

"BRUNET"
(GENUINE)

Owing to the extreme diffi-
culty in obtaining Genuine
Brunet Phones at the moment,
same are only offered subject
to manufacturer's delivery.

25/- pair

M. RAYMOND
27, LISLE STREET, W.C.2
'Phone : GERRARD 4637

To avoid mistakes,
this address is close
to Charing X Road
and Leicester
Square Tube.

rr OPEN : 9 a.m. - - CLOSE : 6.30 p.m. 9E3
OPEN : Saturdays, 9 a.m. CLOSE : 4 p.m.

F.Firrir 7,1:714MTitiiiiiiiilirAg1114144,Viiii.44;.
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" POLAR " CAM -VERNIER COIL HOLDERS.

t: 4-4
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AN ADVANCED DESIGN FOR THE EXPERIMENTER.
This new coil holder has been designed to render
fine adjustments easy. In addition to the usual
quick movement, the movable coils have a slow
fine-tuning movement through an angle of about
10 degs. in all positions. Hence, extremely precise
adjustments are rapidly obtainable after the coils
have been brought roughly into position by the
usual quick movement. It will be realised that fine
settings can thus be secured with precision without
groping in the usual tedious manner for the best
position of the coil.
We are convinced this is a matter of real impor-
tance to the wireless experimenter, rendering the
setting of his coils convenient, certain and accurate.
" Polar " Cam -Vernier Coil Holders are made
throughout in dull ebonite for mounting on panels
or on the sides of instruments. It will be seen they
are of very neat and compact design, the slow
movement not involving any bulky mechanism ;
they are constructed to take standard coil plugs.

PRICES :
3 -Coil Holder, 20/9, post free.
2 -Coil Holder, 13/9, post free.

Make your reactance adjustment with precision and thus avoid
complaints from your neighbours.

Fine adjustment is the key to better signals.
" Polar" Cam -Vernier Coil Holders eliminate tedious fumbling.

THE

RADIO COMMUNICATION CO., LTD.,
OSWALDESTRE HOUSE, NORFOLK STREET, LONDON, W.C. 2.

BRANCHES:
NEWCASTLE, SOUTHAMPTON: CARDIFF: LIVERPOOL: GLASGOW
17 SANDRILL. 19 QUEEN'S TERRACE. ATLAS CHAMBERS, JAMES STREET. 67 DALE STREET. 116 HOPE STREET.

%ahhiNt_auisi : 37 BRIDGE STREET ABERDEEN : 9 HADDEN STREET.

mtmollit
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CONCENTRATED EFFICIENCY.
A WORD TO THE EXPERIMENTER.

Polar condensers are veritable con-
centrated efficiency.
Their capacities range up to ooz mfd.
They occupy only 3" x x 1" space.

Think what this means to the experimental -set builder !

Their Signal variation is uniform
throughout a scale of 330° !

Think what this means to the experimental -set builder ! !

Their price for panel mounting type
is 14/9 post free !

Think what this means to the experimental -set builder ! ! !

VERNIER CONDENSERS ARE NOT
NEEDED by users of the
lower capacity " Polar " models !
Think what this means to the experimental -set builder ! ! !

A WORD TO THE D
We are preparing
denser Stockists.
If you wish your
this quick -selling
promptly.

EALER.
a list of Polar Con -

name to appear for
line please write us

Capacities ----0003, 0005 and 001 mfd.
Prices, l 14/9 for panel mounting.

all capacities ( 21/- mounted.
THE

RADIO COMMUNICATION CO., LTD.,
OSWALDESTRE HOUSE, NORFOLK STREET, LONDON, W.C. 2.

NEWCASTLE:
17 SANDHILL.

SOUTHAMPTON:
19 QUEEN'S TERRACE.

WARRINGTON: 37

BRANCHES :
CARDIFF: LIVERPOOL,

ATLAS CHAMBERS, JAMES STREET. 67 DALE STREET.
BRIDGE STREET. ABERDEEN: 9 HADDEN STREET

GLASGOW:
116 HOPE STREET

R.
42a
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PRICES
No. 103. In flat case without valves,

£25 0 0
No. 103s. In sloping cabinet without

valves, £26 5 0
Complete station as illustrated,
prising-
No. 123s. Burndept Tuner,

com-

Mark III, in sloping cabinet £9 10 0
No. 1035. Ultra III Re-
ceiver in sloping cabinet,
less valves .. £26 5 0
No, 114 Burndept Note
Magnifier, in sloping cabi-
net, with valves .. £14 0 0

£49 15 0

The

BURNDEPT
Ultra III

HE Burndept Ultra III is a 3 -valve receiver, embodying
several unique features, which make it superior to many

5 -valve receivers at present on the market. It comprises
one Radio Frequency Amplifying Valve, one Detector, and
one Low Frequency or Note Magnifier Valve. The filament
current of each valve is controlled separately by means of
rheostats of our own design and manufacture.

All valves do not have to be alight at the same time. It
is possible by means of Burndept Anticapacity Switches,
to employ any of the following combination of valves to
give the required intensity.

Detector only ; Detector and one stage of Radio Frequency
and one stage Frequency Audio or

Note Magnification ; one stage Radio Frequency Ampli-
fication, Detector and one stage Audio Frequency or Note
Magnification.

In the Burndept Ultra III, all the usual radio frequency
intervalve transformer difficulties have been overcome, and
the design allows of regular and steady H.F. amplification
on a standard P.M.G. aerial on all wavelengths from 15o
to 24,000 metres. The radio frequency amplifier is set
to the necessary wavelength by merely turning a switch
arm, which rotates over twelve studs. This feature en-
sures reaction being absolutely under control.

The Burndept Ultra III should be used in conjunction
with a Burndept Tuner, when it will receive the high -

power concerts anywhere in the United Kingdom ; also
Paris, and Dutch concerts, and American, North African,
and European Telegraphy ; under favourable conditions
American Broadcast can be heard clearly.

BURNDEPT

BURNDEPT LTD. London Office & Showrooms : 15 BEDFORD STREET, STRAND, W.C.I.
AERIAL & EASTNOR WORKS, BLACKHEATH, S.E. 3.

London Assurance House, Playhouse Arcade, Holm Street, Bank Buildings, Exchange Buildings,
Bond Place, LEEDS. GUILDFORD. GLASGOW. Middle Street, YEOVIL. 133 New Street, BIRMINGHAM.

91 Bridge Street.
MANCHESTER

xxvi
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Ethophone V.
Receives Broadcast Anywhere

THE Ethophone V. has been designed to receive Broadcast under conditions generally considered
adverse. The result is an instrument that will receive Broadcast anywhere, including Salisbury and various South
Coast towns where certain Broadcast stations are seldom, if ever, heard. From Brighton, a customer writes saying

that he gets all British Broadcast, The Hague and Paris on the loud -speaker. He also receives American Broad-
cast easily, and when conditions are favourable, also with sufficient strength to operate a loud -speaker. These
results were obtaiut d using a normal aerial.
Four valves are employed, one Radio Frequency coupled to the Detector by the tuned anode method, followed by
two note magnifiers. Variable reaction is employed in a manner approved by the Postmaster -General,
which results in greatly increased range.
The instrument is contained within a cabinet of specially seasoned and selected oak, worked up too a high-class finish.
The front of the cabinet consists of a thick ebonite instrument panel, matt finished, engraved and filled in white :
all controls and terminals are mounted on this panel. The top of the cabinet is a hinged lid, which can be lifted
to give instant access to the valves, interchangeable inductance coils and high-tension battery, which are all con-
tained in the cabinet out of harm's way.
As supplied, the wavelength range is 30o to 500 metres, which covers all British Broadcast. This wavelength may,
however, be increased to any desired degree by inserting other coils in the plug and socket fittings. One switch
is provided to bring either telephones or loud -speaker into operation, also a second switch to place the last valve
in or out of circuit, in order to give required degree of magnification.
No. 507. The Ethophone V. in oak cabinet, inclusive of 4 Marconi-Osram Valves, high-tension battery, and full
instructions. PRICE 38 guineas.

Write for our fully illustrated catalogue and pamphlet. Seat post free.

L3URNDEPTJ
vet /4k5 AIKOAMM4

BRIGHTON : LIVERPOOL: TONBRIDGE : TORQUAY: NEWBURY:
32, St. James Street. 10, St. John Street. 150, High Street. 44, Fleet Street. Bartholmew Works.

NOTTINGHAM: ABERDEEN: NORWICH: HANLEY : OXFORD: SWANSEA:
54, Long Row. 249, George Street. 21, King Street. Thomas Street. 56, High Street. 218 Oxford Street.

I I I I I I I I I 1 1 I 1 1 1 I 1 I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 1 I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 1 1 1 1 1 1 I I I I I I I I I I I I I I I I I I I I I I I I I I I 1 I I I I 1 1 1 1
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THIS

LISTOLEON
Radiophone de Luxe Cabinet

III III 111

April, 1923
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WILL PLEASE YOU I

OBSERVE ENTIRE ABSENCE OF LOOSE WIRES
A really efficient Loud -speaking Receiving Cabinet and a beautiful piece of furniture.

Make a point of calling to see it and hear it.
Demonstrations arranged to suit clients.

Write for further particulars to the Manufacturers:

RADIOPHONES LTD.
"SIMPLICITY lb GRANVILLE PLACE 'Phone- MAYFAIR 1250.

WITH
SATISFACTION "

MARBLE ARCH
LONDON, W.1

TELE {
'Grams-RADPHOLIM,

BAKER, LONDON.

%Xvii.
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A Set you will be proud
to have in your home.

HE purityand volume of the tone obtained from the
BROADCAST MAJOR is a revelation to those who
have only listened -in on Crystal Sets. When buying

your first Receiving Set be sure to get one with a generous
reserve of tone sufficient to carry you through on nights
when transmissions are poor. For this you need two
Valves. If you suffer from traffic disturbances, too, you'll
appreciate the extra volume from
such a Receiver as the BROAD-
CAST MAJOR. No need to
drop the Head -phones in disgust
when a heavy lorry rumbles by.

If you live within 25/30 miles from
London. Manchester, Birmingham,
Newcastle, Cardiff, or Glasgow, you
will find the BROADCAST MAJOR
an ideal Set. You may be asked to
pay very much more, but you will
certainly not get better value.

Remember that every Instrument

r

is tested on our own Aerial before being passed for issue, and
is sold on the express understanding that it must give you
complete satisfaction atter a seven days' trial in your own home, or
money willingly refunded in full.

Its handsome, polished Oak Cabinet, with plated piano -type hinges
and all connections at real, is a worthy addition to any room. Get
one now. You'll he investing in a Receiving Set which will prove
a never-ending source of enjoyment.

NOTE.-When this Set is required for
nee with Broadcast Licence a royalty of
35/- must be paid at time of purchasing.
The royalty of 25/- due to Marconi Co.
is being paid by us.

COMPLETE

The Equipment Supplied
Without Extra Charge.

ACCUMULATOR, 6 volt, 40 amps. Best British
Manufacture.

H.T. BATTERY, 60 volt, specially made to our
specification.

HEAD -PHONES, One pair of Western Electric
4,000 ohms, highly efficient.

AERIAL WIRE, 150 feet of enamelled copper.
INSULATORS. Two are supplied-sufficient for

a single -wire Aerial.
J

£9-9-0
Valves 15 - each extra.

Broadcast Instrument Folder, post free.
Radio Components Catalogue, 32 pages,

fully illustrated, 3d.

The PETO-SCOTT Co., Ltd., FEATHERSTONE 64 High Holborn, W.C.1
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_===

I HERE'S REAL RADIO SERVICE i

=-7

r,- -_-

A NEW DEPARTURE IN THE WIRELESS INDUSTRY ------

=
We cater for the serious experimenter who has not the facilities of a completely equipped workshop by undertaking to design ---.-==-

-----= and make any apparatus or component part so essential to those experiments, from Complete Crystal Sets, Multivalve, the =-="---..=.

-.7=-- world-famous Regenerative Set or Transmitting Apparatus, Loose Couplers, Tapped Inductances, Ebonite Panels drilled, ===

etc all to your own specification. E ---_-

--..=-

HEADPHONES
Genuine French Telephones, double,

adjustable, light, 4000 ohms...'CU/.
As above, but British tamped

Single Earpieces, British stamped
B.C.C. with cords and handle,
4000 ohms. .. 11/.

French Receivers, double headbands,
adjustable earpieces, very light,
Soo° ohms. ..

Aerial Wire, 7/22 bare copper too ft.
1/18 phosphor bronze

roo ft.
Insulators, Reel, 2d.; Egg 4d.;

Shell 6d. and 9d.
Basket Coils, set of 7, " Oojah " 5/ -
Slab Coils, 9, 7/6
Crystal Detectors, mounted on

ebonite .. 2/6

3/3

2/-

Perikon Detectors, finest adjustment 4/6
Inductance Coils, 12 in. x 4 in., wound

22 enamel .. . 3/6
Brass Rod and Slider, complete

with plunger .. 10d.
Terminals, with nuts, large, War Office

per doz. 1/6
Terminals, with nuts, Telephone

per doz. 2/.
Filament Resistances, 2/6, 3/- and 4/6
Switch Arms, phosphor bronze Lami-

nations .. . 1/3

INTERVALVE TRANSFORMERS
Ratio 5 to 1. Real Goods, not rubbish

15/ -each
COIL HOLDERS

For Duolateral Coils, Extended Handles
for Anti -capacity

2 Way 1O/-
3 Way .. I 5 /-

VARIABLE CONDENSERS

Uniadsesdem-

00I
0005
0003

8/6
6/-
5/ -

For Panel
Mounting

12/6
10/6
9/6

in Celluloid
Case

I5/-
13/-
11/ -

HIGH TENSION BATTERIES
5o volts for 5/- by buying our 4  5
Pocket Lamp Batteries at 5/- per doe.

CRYSTAL SETS
Mounted in Cabinet. Stamped B.B.C.

Price complete with Royalty .. E2 0 0

SEND FOR FREE PRICE LISTS. NEW EDITION.

THE WATERLOO ELECTRIC CO., ELECTRICAL AND
WIRELESS ENGINEERS,

=71- 129 WATERLOO ROAD, S.E. 1. (1 MINUTE WATERLOO STATION). 'Buses 46, 1, 64, 67, 68.
Phone: HOP. 5649. OPEN ON SATURDAYS UNTIL 9 p.m.

ehintenitillitmlA\\`""A

Type A L fY Cap. '0005.

APPRECIATION FROM
PEOPLE WHO MATTER

1, Albert Grove,
Southsea, Hants.

Gentlemen,
The quality of your products

Is good and the price is very reasonable.
Yours faithfully,

John H. C. Harrold,
Radio Engineer and Lecturer.

Tne Manor, Wilienhall.
Dear Sirs,

I thank you for Condensers as per
Invoice enclosed dispatched to Park En-
gineering Co., Willenhall. These are
eminently satisfactory . . . .

Yours faithfully,
W. Harvey -Marston,

Manufacturer of Wireless Components.

SINGLE CONDENSERS AT WHOLESALE PRICES
Direct from the Makers-Saving Middlemen's Profits.

Complete in EVERY respect and exactly as illustrated,
to the following specification-

Rotary, Air Dielectric, 22 Gauge Aluminium Vanes. Metal to Metal Adjustable
Bearins. Spacing between plates sufficient for pressure up to 1,000 volts. Built
upon Ebonite. Engraved Ebonite Dial.

TYPE A I. is enclosed in Celluloid Transparent Case a ith
circular Ebonite top and bottom plates. High-class finish. A
very fine piece of workmanship which will compete favourably
with the most expensive Iustrumexts on the market.

PRICES :
TYPE A I. PLATES. TYPE A H.

1)01 .. 15/- 57 *001 10/-
1)005 .. 12/6 29 '6005 .. 8/6
.6003 11/3 19 '0003 .. 6/9
.0002 .. 10/- 13 *0002 5/6
VERNIER CONDENSERS, 3 -PLATE, 3/9; 5 -PLATE, 4/6.
Postage and Packing - -, 1, 1/-; 2, 1/3 ; 3, 1/6.

1/ more than 3, kindly include ample for packing and carriage.
Don't allow our low prices to prejudice you. They are
no criterion whatever of the value we offer. Our Motto
is QUALITY FIRST, and every Condenser carries our
money -back guarantee

In response to numerous enquiries we beg to
state we manufacture Variable Condensers only.

PROMPT DELIVERY CASH WITH ORDERFALCONS
THE CONDENSER PEOPLE
230a, HERMITAGE ROAD, LONDON, N. 4.

(Finsbury Park : near the Manor House).

TYPE A II. is suitable for mounting
on any Panel up to r thick by drillMg
3 boles. Supplied with screws for
fixing.

Type A IL Cap. '0005.

XXX
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GET IT at GAMAGES
You can only save a few shillings by buying " cheap "
apparatus of uncertain origin, but you can save
endless trouble by buying all your needs from
Gamages. Here every single purchase can be relied
WRITE NOW FOR

upon. Experiments and research in the Gamage
Broadcasting Station maintains their lead in
design. Behind all is the Gamage reputation for
Quality and Value-second to none in the World.

NEW WIRELESS CATALOGUE -POST FREE.
Stamped

B.B.C.

"SONUS" TWO -VALVE BROADCAST
RECEIVER (Improved Model)

Consisting of one High Frequency and Detecting
Valve. Telephony from Broadcasting Stations up to
CO miles distant can be satisfactorily received on tele-
phones and Low Frequency Amplifying Valves can be
added, to increase the volume of music for purposes of
operating a loud speaker or several pairs of 'phones.
The number of Low Frequency Valves required depends
upon the distance from the Transmitting Station.
Music and speech are exceptionally clear on this
Broadcast Receiver. The Set has been designed to
work on the average aerial, and has a wave range of
300 to 3,000 metres, which enables the owner to
receive the well-known Time Signals from Paris. The
range of reception of Spark Signals is approximately
150 to 2,000 miles. This set is in accord-
ance with Oft requirements of Postmaster -
General, and has been passed by him. 1

Price, complete as shown.
VERNIER FILAMENT RESISTANCE
Perfect movement
and absolutely
silent. Very effici-
ent and will take
two valves satis-
factorily. Fitted
with On -and -Off
switch.
PRICE Post /6

/0Free
IMPROVED CRYSTAL DETECTOR

Nickel - plated.
Mounted on polished
ebonite. Crystal cup
can be reversedwhen
not in use, thus pro

tecting cry-
stal from
lust. Price,
with crystal

Post g 16
4d. w/

Dustproof

Upright

CRYSTAL

DETECTOR
A beautifully made
piece of apparatus.
Very efficient in use.
Transparent cover
protects the " Per-
manite " Crystal
from dust. Price,
complete with 7/.
crystal

Post 4d.
. - - - - -

FIRST IN 1908

SUNDRIES for
VALVE SETS I

I Single Valve AMPLI-
FIERS for increas-
ing volume of sound 42/-

Improved SONUS
Type, Model A.1 .. 50/-

Single Valve High
Frequency AMPLI-
FIERS for increas-
ing the range .. 70/-

" ORA " or " EDI-
SWAN " Valves .. 15/-1

" MARCONI OS -
RAM " Valves .. 17/6 I

FIXED CONDEN-
SERS, best quality
002, 0003, 0004 .. 3/-'

I

VALVE HOLDERS,
good quality.. .. 1/6

I FILAMENT It E-
SISTANCE 8/--

,EARTHING
; SWITCHES on

porcelain .. 4/6

All Goods

over II
in value,
sent car-
riage free

"SOXUS" TWO -VALVE AMPLIFIER
for use with Crystal or Valve Sets for mag-
nifying music and speech, and for operating a
loud speaker. Beautifully
made of best material and
workmanship throughout. 6 Grill.

Price
Valves extra. B.B.C. Royalty, VI extra.

HIGH TENSION BATTERY BOX
Improved design with base board and green baize
bottom. Finished In polished mahogany with
ebonite top. Designed, to give total
output of 105 volts varied in seven
steps of 15 volts. Price, container only,
Small size to take 60 volts, 4 tappings, 14/9container only, Post 9d. extra
High Tension Batteries, 2/2i per unit of 15 volts.

Li II Orr
SONUS CAYINRACGtIVER

Stamped
B.B.C.

" GAMAGE" MULTI -VALVE
CABINET RECEIVERS

These sets are the results of very carefully organised experi-
ments in Broadcast Reception which has enabled us to
offer the public a reliable Receiver, covering a wave range
of 300-3,000 metres, with a minimum number of controls
consistent with good operating. Simplicity is one of the
outstanding features, together with unique design. All
valves are enclosed so that no glare to the eyes is experi-
enced and breakage is impossible. All connections are
made at the back of the set and the high tension battery
is enclosed. The Cabinet is made of 7/16 in. solid Walnut
and workmanship throughout is perfection.
Made in the following sizes :

3 -Valve Set, range 60 to 80 miles on tele-
phones

30 miles on Loud Speaker
3 -Valve Set, range 150 to 200 miles £23 10 0on telephones ..
4 -Valve Set, range 200 to 250 miles

on telephones . . £30 035 to 40 miles on Loud Speaker

5 -Valve Set, range 200 to 300 miles

6 -Valve Set, range 300 to 350 miles
Valves 15/- each extra.

Complete Set of Accessories, including
'phones, extra per set.

" MACNAPHONE "
HEAD RECEIVERS
Fitted with adjustable dia-
phragm. Comfortable i n
wear and efficient in use.
Ideal for
Telephony.
Wound to
2,000 ohms,
Wound to 4,000 ohms, 30s.

Post
Free.

£35 10
£42 7

17 0

HIGH-CLASS

0

0

6

0

LOW -FREQUENCY
TRANSFORMERS
As Illustration. Sullivan
make. Ratio 1-5. Very
efficient and well made.
Post free Price

IGAMAGES HOLBORN LONDON E.C.1 f7j:Evosrr-E7A;1
9
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MAJOR

ESTABLISHED
1881

4 4

SENSIFONE"
CRYSTAL RECEIVING SETS

These are two sets
of Exceptional Merit

"MAJOR" £5 0 6
"MINOR" E3 15 6
Including one pair " SENSIFONE "
Double Head -Phones and Broad-

casting Royalties.

EXTRA HEAD -PHONES
27/6 per pair.

The increasing popularity of
" SENSIFONE " Instruments and
the appreciation of their value
by " listeners -in " is shown in
the large numbers of " recom-
mended" orders we are receiving.

Write for FREE Illustrated Catalogue to the Makers.

TOWNSHEND'S LTD., Ernest Street, BIRMINGHAM
Agents and Showrooms:

London-Coward & Co., 81 Charlotte St., W. I. Newcastle-R. F. Sunderland, Milburn House.
Glasgow-Clarkson Hood & Co., 45 Hope St. Manchester-Coulston & Co., 5 Cross St.

MINOR

ESTABLISHES
1881

" EFFICIENCY "
COMPONENTS

Condensers with Aluminium
Plates as Stiff as Steel.
Type " B " Transformers for
Dis to rt ionless Signals.
Type " A " Rheostats for those
who require the Best.
Type " B " Rheostats inexpen- .

sive but thoroughly Reliable.

If you have tried our " EFFICIENCY "
Inductances you will want the remainder
of your apparatus to conform to the
high standard which they set. You
must therefore buy " EFFICIENCY "

COMPONENTS.

k.

111411111"1"11"1("\

COMPONENT LIST ON REQUEST. COMPLETE CATALOGUE POST FREE 6d.

GAMBRELL BROS., LTD., MERTON RD., SOUTHFIELDS, S.W.18
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. BRITPHONE NO. 4 .
. 0Cabinet Measurements, zoo"Mx 16i" x 9J". Range covers 200 to 25,00o metres wavelength.2 An excellent four -valve Broadcast Receiver in polished mahogany cabinet, with folding 2
2, panelled doors fully in keeping with the general appearance of the instrument. The receiving

01

21 panel is of Radio Mahoganite. 22The four valves include i H.F., i Rect., and The high tension voltage on this valve can be 2
O 2 L.F. steps. The last valve by means of a anything up to 400 volts, thereby obtaining 2
2 switch acts as either an ordinary magnifier tremendous increase in volume of sound, 2or a power valve for use with any loud suitable for entertainments in large halls or 2.
2 speaker. out in the open. 2
0 0 PRICE complete with all accessories, including four Valves 40 GNS 0
2 and Coils up to 4,000 metres - - - 2
'M 2

No. 2 can be used simply as a Crystal Receiver, or as a corn-
2
2'

bination of crystal and valve. The addition of the valve is 2,12
1 obtained by a special switching device. This Set gives ex- 2
2 2'
2 tremely clear reception of Music, Speech, and Morse Code.

It is contained in Solid Mahogany case of excellent workman - 2
Iffl ship and finish. Eminently suitable for Broadcast Concerts. 2

PRICE includes Coils up to 2,000 metres, Aerial Wire, 2
2 Insulators, Headphones, Valve Accumulators (4 Vol. 2
2 6o amp), H.T. Battery (60 volts) and also all
2 Royalties of the British Broadcast Company. 113 10 0
O By the addition of other " plug-in " coils, the range can be 2
2 increased up to 25,000 metres. 2
2 2
M PRICE without Accessories (including B.B.C. Royalty), £8.10.0 M
M All " Britphone" Apparatus is approved by the Postmaster -General, and is manufactured under Marconi licence. M
M M
O BRITISH WIRELESS SUPPLY CO., LTD. 0
O 0
M Head Office : 6, Blenheim Terrace, Leeds. Phone: 26926. M
M London Showrooms : 64, Frith Street, W. (off Shaftesbury Avenue). Phone : Gerrard 2789.

O DEMONSTRATIONS DAILY.
X070I a, ELDON SQUARE, NEWCASTLE. M

4. PEMBROKE SQUARE, ABOVE BAR, 0O Phone-Newcastle-on-Tyne, 36o City.

SOUTHAMPTON. 0
O 0
0 0
00000000000000000000000000000000000M0000000000000*

BRITOPHONE193

BRITISII WIRELESS SUPPLY C! L'
L6E06

&LANDON

P.O. Regd. No. 0181.

BRITPHONE No. 2 The " BRIT -
PHONE"

xx, CHURCH STREET, WEST HARTLEPOOL.
Phone-West Hartlepool 373.
8, CORPORATION STREET, BELFAST.
s6, NEWPORT ROAD, MIDDLESBROUGH.
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TURNOCK'S TELEPHONE WORKS

K 6.

4,000 Ohms.

£1 : 0 : 0 per pair
Postage, 9d.

K 5.
2,000 Ohms.

7s. 6d. each
Postage, 6d.

Works, Offices & Showrooms-

K 8.
Superior Quality, 3,000 Ohms.

10s. each. Postage, 6d.

41, HIGH STREET, ASTON, BIRMINGHAM.

EDISWAN
VALVES

THE EDISON SWAN ELECTRIC Co., Ltd.
Head Office: 123/5 Queen Victoria Street, E.C.4

London Showrooms: 123/S. QUEEN VICTORIA ST., E.C. 4
71, VICTORIA ST., S.W.1

Works: PONDERS END, MIDDLESEX

Aberdeen Bristol
Belfast Cardiff
Birmingham Dublin
Brighton Dundee

Melbourne

BRANCHES
Edlubtugh Leicester Nottingham
Glasgow Liverpool Sheffield
HWl Manchester Southampems
Leeds Newcastle Swansea

Brisbane Sydney Adelaide

rf The essential part of the
`JI Receiving Set is the Valve.
EDISWAN VALVES by their actual
performance have proved themselves
to be the best on the market for
sensitivity, silence in working, and

robustness.

Type A.R. : 15/. each.
Type R. : 17/6

Why not send us your name and
address ? We can probably tell you
something of interest regarding wireless

matters.
Ask for Leaflet V when writing.
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E A S FOR ITSELF
AMPLION RECEIVERS are designed and pro-

duced by the world's original and largest manu-
facturers of Loud -speaking Telephones.

First demonstrated in 1887, commercially intro-
duced in 1893, adopted by the British Admiralty
in 1894, and by Foreign Governments and the leading
Steamship Lines in the following years, no less than
12,000 vessels were fitted with Graham's instruments
by the end of the year 1919, besides installations in
numerous power stations and for other purposes.
To -day the number of Graham Loud -speakers in use
exceeds that of all other makes combined.
More Loud -speakers than ever are now produced
in the Graham' Factories or under licence, and in the
Wireless field the Graham Amplion represents the
utmost technical efficiency and unequalled commercial
value.

Ask for Folder " KW."

Daily Demonstrations at the Graham Showrooms :
THE ALGRAPHONE SALON,
25-26, Savile Row, Regent Street, W.1.

'Phone Regent 1075.

AMR" N
ALFRED GRAHAM & CO.,
St. Andrew's Works, Crofton Park, London, S.E.4
'Phone : Sydenham 2820-1-2.
'Grams : " Navalhada, Brock, London."
SCOTLAND-Mr. F. M. Milligan, 25, Renfrew Street, Glasgow,
IRELAND- Mr. Alex. R. Monday, 41, Chichester Street, Belfast.

XXX V
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A Complete One -Valve
Receiving Station
-and how to make it yourself.
In order to he able ro listen -on to the Concerts which are
going to bettansmiteed by the Vioatai broadcasung sMeions,
44.W/towing etems of apparatus are necessary

A Cowman VALVE PANEL.
A TUNER.
A VARIABLE CONDENSES.

A Pala or TILIMIONES.
These, together with an accumulator and a small dry battery
constitute complete and efficient Receiving Station. So

Mat. as you will see, not very much apparatus stands
and the RAM absorbing recteatton Mat has eves bats

discovered.

111E VALVE PANEL
As well be seen from this illustration, the panel consists

valve and a number of smaller parts tenth the
necessary terminals neatly mounted
on both sides of an ebonite
plate. In order that it may be
banes protected, [hes plate
mounted lid.wese co a mahogany
cabin. i

Looking at it from the top you
will see the valve and also a

untrol knob. rogethm with a

mber of lernunals. Ektow
well be found she projecting ends

le Acidic. Se& in A:iris

PRICE LIST
OF UNITS

(In Sets of Parts)
No. I. Tuner Unit ... 27/6
No. 2. Condenser Unit ... 42/.
No. 3 H.F. Amplifying Unit 13/6
No. 4 Detector Unit ... .. 17/6
No. 5 L.F. Amplifying Unit 33/6
Cabinets for I, 3, 4 and 5 ... 3/6

71.
Valves extra. Postage extra.

32 -Page Catalogue of all Radio Com-
ponents (fully illustrated) post free, 3d.

The Peto-Scott Co., Ltd.
Featherstone House,

64, High Holborn - - W.C.1

onnumuovomultum 1111111111111111111111111

of of the terminals, the Plament rheostat. the grid condenses
and leak, and the bye.pasz condenser.

Without going into the theory of the Valve, it may he said
that each valve has four termenals. Two are for the leghting
of the filament. This m done by means of ember a e volt
m a 6 volt- accumulator. In order that more
current than ss necessary shall not pass through
the filament, a rheostat-nothing more than a
cod of resistance mre over which passes a siding

-u provided. Too much (AEN
wasteful of elecencity and harmful to the Valve.Valve.s

The other Iwo terminals see used for different
purposes. One is for the " cerant and
the other es for the "Plate EMAIL

In every thrre.electrode valve, there are these three cons'
ponenisi-The Filament-smote, in every respect to the
filament used en the ordinary immature electric light bulb
the God-a short length of were coded in spiral form around
the filament . and the Plan-a small poem of thin metal
curved to the shape of a tube and placed around the grid.

Dryades the valve and to connection, and she rheostat,
Mere an time three other pans-two

and

and the
God Leak

A condenser es used elecffically as a kind of reservoir for
zeoring electricity and u is made of small paces of topperfod
all emzeing with sheets of mica. The wholLas faatened
together with shellac varnish.

In elm. No. a Unit the two condentert are raided the Bry.pass
Condenser (the larger) and thc Grid Condenses. On the top
OS the lance es mounted the Good Leak en brass ceps.

Complete Aaclio Sets in 4r6

Nov in its 3rd
Edition

Thousands of keen Experimenters
make their first acquaintance with
Wireless by means of this little
Book-have you had your copy yet ?

LONG before Broadcasting was
contemplated, Peto-Scott Units

were rendering sterling service to
keen experimenters who found the
experience they were able to gain
in those early days of immense value
later on.
It is safe to say that a very large
proportion of those holding Experi-
menters' Licences to -day learnt the
elementary principles of Radio
Telephony on the Peto-Scott Stan-
dardised Unit System.
This System is invariably selected
as ideal for experimental work
because it is flexible and econ-
omical. For instance, any com-
bination of Valves may be used
without the complication of mul-
tiple switches. Any form of high -
frequency coupling-either resist-
ance capacity, transformer or tuned

anode-can be used without a single
alteration of wiring. Its three -
circuit tuner can be used as a single
circuit or a loosely coupled circuit
at will by means of a Stand -by -
Tune Switch. This permits rapid
tuning and complete elimination of
all unwanted signals.
Its highly efficient H.F. amplifica-
tion units permit the use of frame
aerials-thus allowing Broadcasting
Stations to be picked up without
interference from other high -power
stations.
In short, the Peto-Scott Standardised Unit
System is essential to every Experimenter and
no other System possesses half its advantages.
The Booklet " Radio " giving full particulars
is again available, and copies may be obtained
at 6d. each post free. It contains a full de-
scription of the elementary principles of
Wireless Telephony, and is an excellent guide
to those about to take up Wireless as a serious
hobby.



April, 1923 MODERN WIRELESS

THE

THE DESKOPHONE TWO -VALVE SET
(P.O. No. 2020.)

Tuner, High Frequency Amplifier and Detector, complete with
Accessories, including Headphones, H. T. Battery, Accumu-

lator, Aerial, Lead-in Wire, and Insulators.
Price Complete : £12-17-6
PRICE without ACCESSORIES ... £9 - 17 - 6
Royalties, £3 - 0 - 0 Extra. Valves Extra.

DESKOPHONE
SINGLE -VALVE SET

(P.O. No. 1019.)
Complete with accessories, as with

Two -Valve Set.
Price Complete £7-15-0
PRICE without ACCESSORIES: £4 - 15 - 0
Royalties, 32/6 Extra. Valve Extra.

AMPLIFIER
(P.O. No. 3042.)

Low Frequency Amplifier for
use with S ngle or Two -Valve
Set. Considerably increases
the volume of sound. This
amplifying unit is of the
utmost value for use with

any of our instruments.
PRICE£3- 17-6

Royalties. 22/6 Extra.
Valve Ex ra.

*, 't- --"...1,

Fig
tk:

DESKOPHONE
for Perfect Tone!

THERE is no more suitable in-
strument for " listening -in " to

the enjoyable general Broadcasting
programmes than the " DESKO-
PHONE." It gives a perfect repro-
duction of tone without the un-
pleasant distortions which are so
frequently experienced with other
instruments.

Absolute efficiency, reliability
and its handsome appearance make
the DESKOPHONE the finest
value obtainable at its very reason-
able price.

" DESKOPHONE " users are welcome to
our expert advice and assistance free of
charge. This ensures the best results and
will avoid the disappointments that come
to so many amateurs through insufficient
experience.

Write
for

Illustrated
Catalogue

Price
3d.

Post Free

THE TRADE
SUPPLIED.

THE HOLBORN RADIO CO., LTD.
267 HIGH HOLBORN,

LONDON, W.C.1.

Phone: HOLBORN 2368.
Late of

8 High Holborn.

11111.1111111111i11111111111110,1111111i11111111111111111111111111111111111111111111 1111101111111i1111111111111111111:11111111111111illlii111111111111111111111111111111111B111 111111111111111111111111d11111111
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We can meet your Wireless
Requirements at a Price to

suit your Pocket
Complete Sets of every description and

all accessories

CRYSTAL RECEIVING SET
Receives Broadcasting music for thirty miles, is ex-
ceptionally easy to adjust, the movement of one switch
arm being all that is necessary to adjust to any wave-
length. The crystal is en-
closed in a glass case, one
adj ustment being almost
permanent.

Price £ 5 : 0 : 0
complete, and all ready for
fixing.
No extras. No upkeep
costs.
This Set can be adapted to
take a Loud -Speaker by the
use of our unit system of
Note Magnifiers.

IMPROVE YOUR SET
The Wates Unit System of Note Magnifiers enables you
to build up your Set step by step. The amplification
is remarkable. One, two or three of these units will
permit you to use a Loud -
Speaker, according to the
distance from the Broad-
casting Station.

Price for 1 -Valve Unit
£ 3 : 10 : 0

Price for 2 Valves in one
Unit £ 6 0 : 0

3 - COIL HOLDER
COMPLETE UNIT

Can be used with any standard coil, is mounted on
mahogany base with ebonite top and well -lacquered
brass parts. The levers at the side make possible
the most critical adjustment with the minimum of
friction. Price 20/.

Filament Resistances 3/9
Fixed Condensers ... from 2/6
Variable Condensers (of various capacities) from 6/.

WATES BROS

We invite you to call at our Showrooms, where
demonstrations will be gladly given. Illustrated

lists free on request.

PYRAMID H.T. BATTERIES
Supply that consistent flow through the grid, so necessary
to ensure perfect reception. It has forty years' manu-
facturing experience behind it. Read this enthusiastic

15 volt 3/6

3o volt (with Vari-
able Plug Connec-
tion and 2 Wander
Plugs) 7/-

66 volts (Tapped
each 3 volts) 12/6

letter from a user :-" I feel it my duty to let you know
that your batteries are worth recommendation. I have
put them to exhaustive trials in many ways and find
that they are very constant and lasting."-He ordered
some more.

THE " IDEAL" VALVE ACCUMULATOR
Twenty-five hours continuous on one charge. Soundly
constructed of the best materials. The numerous
letters of appreciation we have received giving evidence
of the remarkable service given by this type of ac-
cumulator, are sufficient evidence
of long life and reliability. It
has no rivals for valve work.
Rating : 5o hours intermittent ;
25 hours continuous.
4 volt, in wooden case with

carrying handle, 24/.
(Carriage, 2/..)
6 volt, in wooden case with

carrying handle, 35/.
Carriage, 3/..

VALVES
Ora ... 15/-
M.O. " R." ... ... 17/6
Cossar 15/.
Ediswan 15/-

13/14, GREAT QUEEN STREET, KINGS-
 WAY, LONDON, W.C. 2. phone: Gz7,:geL7,g, Westcent
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Receiving Valves

B.T.H. Receiving Valves are made in
the Mazda Lamp Factory at Rugby,
and enjoy the extensive manufacturing
facilities, constant research, and years of
experience which have been given to the
production of that world-famous lamp.

This, combined with the fact that nearly
half a million were supplied to the
Government by this Company during the
War, emphasises the suitability and
reliability of B.T.H. Valves for all
types of Broadcasting Receivers.

Obtainable from all dealers in Wireless
Apparatus, price, each - - - 15/-

Also ask to see B.T.H.
Crystal & Valve -Crystal
Receivers, Loud Speakers,
Aerial Equipments, Head
Telephones & Amplifiers.

The British Thomson -Houston Compy., Ltd.
Electrical Engineers and Manufacturers,

Head Office & Works : : :

London Office : : :

The Electrical Hall

: : Rugby, England.
- Crown House," Aldwych.

Mark of Quality.



MODERN WIRELESS April, 1923

fiECARTWRIGHT'S SCIENTIFIC COMPONENTS
A page from our Catalogue, 4d. post free.

Low -Frequency Transformers.
In designing our Low -Frequency Transformers we have endeavoured to combine

efficiency with a high rate of production enabling them to be sold at a reasonable price.
The core is of laminated stalloy iron, each lamination being insulated with a special

insulating material-not paper-and is of correct weight.
The windings are in correct ohmic proportions. They are moisture proof and no reliance

whatever is placed on the insulation of the wire itself as each turn is separated from its
neighbour with silk. The windings are all subjected to a flash test and other tests prove that
they are practically immune from breakdown, heavy wire being employed in winding.

By using our L.F. Transformers you are assured of obtaining maximum amplification
without distortion.

Telephone Transformers.
Built on the same lines as our L.F. Trans-

formers. These Telephone Transformers are
the.most efficient yet offered.

Price 20/- each.

Price 22/6 each.

Ebonite Bobbins.
For those who wish to make their own

transformers.

9d. each.

J. L. CARTWRIGHT & CO.,
Manufacturing Electrical Engineers,

Dept. M, 24 LONDON ROAD, MANCHESTER.
'Phone : Central 4209. 'Grams : " Pladuram, Manchester." Code ABC, 5th Edition.

Works : BERRY STREET, LONDON ROAD, MANCHESTER.
OUR SCIENTIFIC COMPONENTS CAN BE OBTAINED FROM ALL HIGH-CLASS DEALERS.

Wholesale Distributing Agents for Scotland:-
CORSTON, SINCLAIR & Co., 47 Waterloo Street, GLASGOW
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VICTOR
WIRELESS SETS

VICTOR RADIO SETS-of the Best British Workmanship-can
be relied upon to give maximum efficiency at minimum upkeep cost.
Our various instruments have been tested in all parts of the British
Isles and give perfect results within 5o miles of all Broadcasting
Centres. Note that our prices for Sets are complete, including all
accessories. There is nothing more to buy.
VICTOR CRYSTAL RECEIVER
Comprising: variometer tuner,
patent detector, phones, aerial,
insulators, and lead-in tube.
Absolutely complete.

Price (including Royalty)
£4 :7 : 6.

VICTOR RADIOPHONE NO. 1.
Single -valve receiver with vari-
ometer tuner (250-500 metres),
complete with battery, valve,
phones, accumulator, aerial,
insulators, and lead-in tube.

Price (including Royalty)
ES :12 : 6.

VICTOR UNIT SETS
Tuner Detector (Complete with all accessories)

Price £8 : 12 :6 (including royalty).
Note Magnifier (Complete with valve)

Price £4 :10 :0 (including royalty).
Crystal Detector. Universal movement. Mounted on ebonite base

with two terminals-nickel plated or lacquer. - Price 3/- each.

VICTORIA ELECTRICAL
(MANCHESTER) LIMITED,

1, 3, & 5, CHAPEL STREET
SALFORD, MANCHESTER.

Wite for our
latest catalogue.
Free on request.

VICTOR
RADIOPHONE NO. 2

as illustrated above, price
£13 (including Royalty)

comprising, one detecting valve and
one note -magnifying valve, and
complete with ALL accessories.

2



April,1923 MODERN WIRELESS

AUCKLAND'S

Inclusive of1 Valve all Royalties.
PRICE, a Valve (less valve) .. £3 5 0

Auckland (Igranic) Duolateral Coils
Made under De Forest Patents.
Prices from 5/- Mounted.

Potentiometers
Most useful for Grid Potential Crystal adjustment,

etc., etc.
Solid Construction. Enamelled Tubes. zoo w.

PRICE 8/6

Intervalve
Transformers
Most efficient cores
being built up of
Stalloy and in
correct proportion.
The bobbin is
Layer Wound,
each Layer being
spaced. Designed
to give maximum
amplification.

Price 20/,, each

Delivery - stock.

NOTE MAGNIFIERS
Are a Necessity for Loud -Speakers.

3 Valve
These Amplifiers are made up with our own Intervalve
Trans, as shown above, fitted with Fil Resistance, and all
necessary terminals, suitably engraved ; z and 3 valve are
fitted with Transformers for 120 w. output.

ofPRICE, 3 Valve (less valves) .. £7 10 0
Inclusive
all Royalties.

Each tested before dispatch.

(

2 Valve

PRICE, 2 Valve (less valves)..

Inclusive of
all Royalties.

.. 55 12 0

Efficient:and Compact Inductances

Wound- on' a Uni Wave Principle to
minimise self -capacity. Being only
wide and covering a range of 150-30,000
metres, these coils are eminently suited
for loading coils, anode coupling, etc., etc.

Per set of 8 coils.

PRICE 12/6

A new
Auckland
Product

C3 Coil Holder with Remote Control, PRIE
keeping Capacity effects from body. "CZ /13
Finish as a first-class instrument. EACH

Three way,
Panel Type.

PRICE

12/6

Coil Holder

Ivorine Scales
A Component that is al-

ways useful. ed. each.
Bevelled Dials with knob
and bush. 3/- each.

Auckland
Condensers

 0002 MFD. 15/-
0003 16/-

0005 MFD. 18/-
oot 24/-

G. Z. AUCKLAND & SON, London Offices :

395 ST. JOHN STREET, E.C.1.
Factories-ISLINGTON, N. WIRELESS INSTRUMENT MAKERS. Phone 3173 CLERKENWELL.

xii
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Guaranteed Maximum Results-Irrespective of Price-
or you return it.

We guarantee the material used and the workmanship employed in the production of Radionette Instruments
to be of the highest quality, and hereby undertake to repair, free of all cost at any time, any Radionette
Instruments which prove upon our inspection to be defective in material or workmanship.

Seven Days'

?she
Free Trial in your own Home. (See the Coupon.)

SOLE DISTRIBUTING.] AGENTS

Receiver, including a pair of Sieman Super -Sensitive Headphones,
two Crystor Aerial Insuators, and 109 ft. of Copper Aerial Wire,

Price 13 : 10 : 0
Inclusive of B.B.C. Duty.

THE WIRELESS AGENCIES LTD.
64, MORTIMER STREET - - LONDON, W. I.

OR-

THE RADIONETTE
oZ"

RECEIVER CO'6.

"AO ,(7`^.5',,t.6"(,,4 

Sold /(s) °

Everywhere- co te -

.. 46s..%..3',/ 'c."°$'4". )4'

&
ONLY, PRICE

37/6
4,34lnclusiv.

:

of B.B.C. ¢,6
Duty. /

syn',,,oiSv
bo';''4-irOv

'91

Hear
them
at home
A wonderful
2 -Valve Set

Tils specification includes Variometer tuning (the
ideal form). Range, 75 miles. Will operate loud
speaker up to 20 miles range on P.M.G. Aerial, or four
pairs of phones at 5o miles. Complete with 6 V. 6o
amp.Accumulators, 6oV.,H-T .Battery,/oo feet Aerial
Wire, four Insulators, one pair 4,000 ohm Phones.

Price (including all Royalties), £15 : 15 : 0.

Write for revised List No. /5 of all components and
everything wireless.

BOWER ELECTRIC LT7PA
15, GRAPE STREET,

SHAFTESBURY AVENUE, LONDON, W.C.2.
Back of Prince's Theatre. Phone: Regent 2636.

Wireless Service
NIUE not only supply sets and components
" of the highest efficiency at lowest prices,

but offer an unrivalled free service of technical
assistance and advice.

The knowledge gained during thirteen years
of wireless experience is at the disposal of all
our clients, whose satisfaction is therefore
assured, whether they purchase complete sets
or make up their own. It pays to deal with a
real wireless firm.

To the beginner, living within twenty-five miles
of a broadcasting station, the Omniphone
crystal receiver can be recommended with the
utmost confidence. It is constructed on
proper wireless -instrument lines, and may form
the nucleus of a valve -amplifying set ; it has,
in fact, been specially designed with this object
in view. The price, including phones, aerial,
and all accessories, is £4 17s. 6d.

Full particulars and price list of components
sent post free on request. Orders by mail
receive prompt attention.

MNIPHONE WIRELESS CO. -2
24, Warwick St., Regent St., London, W.1. E.-

20 yards from Regent Street, between Maison Lewis a,d Robinson & Cleavers.
Phone: Regent 3335.
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-HAVE YOU -THE BOOK-
A WIRELESS SET?
If not, why not make one for yourself ?

The

AMATEUR
MECHANIC
Will show you how. With the help of its
Simple Instructions and Helpful Illustrations
you can easily make a Wireless Set with
Complete Success and at Small Cost.

I think I ought to tell you how much I value ' The Amateur Mechanic.' It
has proved of neat assistance in a variety of jobs, and especially as to tit-. article
on Wireless Telegraphy. I constructed an instrument entirely according to
the instructions, and was rewarded with success on the first trial. Sunday last
was, for me, a red-letter day, as I succeeded with the instrument in picking up
the telephonic message from London to Geneva at 9.40 a.m. Considering that
my aerial is only 42 feet long and 18 feet high, I think these are grounds for
self-congratulation. I may add that until I became interested in the article in
your 'Amateur Mechanic, I had not the slightest elementary knowledge of
Wireless Telegraphy... Mr. E. J. BARNARD (Welling, Kent.)

HOW TO MAKE
A Pair of Riveted Boots. A Garden Path. Glues and Varnishes. Locked Doors
Extra Secure. A Model Flying Machine. A Hot Water Towel Rail. A
Gramophone. Perambulator Hoods. Theatrical Scenery. A Mattress. Frames
for Pictures. Furniture Revivers. Plaster Casts. Invisible Inks. Fine Fretwork.
Line Blocks. Gramophone Cabinets. Dextrine Adhesives. Artistic Bedroom
Fitments. A Clothes Post. A Pair of Hand -sewn Boots. Signs in Chipped Glass.
Cements. Door Bolts, Hinges, etc. Acids for Etching Metals. Anti -Freezing
Solution. A Self -Closing Door. Castings in Metal. Celluloid Varnish. Roller
Blinds. Machines for Stoning Raisins. Bent Ironwork. Sundial Pedestal.
Stencil Plates, etc. etc.

HOW TO MEND
Leather Couches. Cane -seated Chairs. Old China. Chair Bottoms. Modern
Watches. Old Clock Dials. Step -ladders. Oilcloth. Hot Water Pipes. Windows
and Doors. Picture Frames. Pianos. Knives and Forks. Plastering. Gas
Fittings. Speaking Tube,. Cooking Ranges. Metal Vessels. Pocket and Pen
Knives. Leather Bags. Grandfather Clocks. Defective Floorboards. Spectacles.
Excessive Outflow at Taps. Dining Chairs. Mirrors, Mantelboards, etc.
Violin Bows. Dutch and French Clocks. Floor Tiles. Typewriters. Iron and
Brass Bedsteads. Cabinet Fittings. Linoleum, and Matting,. Oil Paintings.
Venetian Blinds. Shelves and Rails. Hot Water Apparatus. Boots and Shoes,
etc.

FREE Illustrated Booklet
Send to -day for our free illustrated booklet which will give you all particulars
of the AMATEUR MECHANIC, with complete contents, specimen illustra-
tions, etc. There is no charge or obligation.

SEND NOW

for everyone who is
interested in WIRELESS

TELEGRAPHY
is one that deals thoroughly with every branch
of Wireless in an Interesting, Simple, and
Understandable way. The best possible Book is

ELECTRICAL
ENGINEERING

By HAROLD H. SIMMONS, M.I.E.E.,
and ALFRED H. A VERY, A .M.I.E.E.

Nothing is omitted that
can be of interest or
use to those interested in
electricity. The book will
be of particular use to
those interested in Wireless
Telegraphy, as it treats
everything relating to that
subject fully and practi-
cally, clearing away every
difficulty and answering
every question.

A FEW OF THE FULL.
PAGE PLATES

An Electric Control Panel-Balancer
Booster-An Electric Coil Winding
Machine-Types of Lifting Magnets-
Crompton Alternator with Exciter-
Portable Testing Instruments-Various
Measuring Instruments-Continuous
Current Armature-Tramway Con-
trollers-Three Phase Motors-Electric
Winding Car-Ironclad C.C.-Main
Switchboard-Single Motor Drive with
Magnetic Clutches and Reducing Gear
Magnetic Separator, Pulley. &c. &c.

ALL ABOUT
GENERATORS
DYNAMOS
MOTORS
TRANSFORMERS
BALANCERS
BOOSTERS
TESTING INSTRUMENTS
ARMATURES
COMMUTATORS
WINDING SCHEMES
BRUSH GEARS
CONTROLS RESISTANCES
SWITCHBOARDS
ACCUMULATORS
LIGHTING
HEATING
POWER
TELEGRAPHY
SIGNALLING
TELEPHONY
WIRELESS
etc. etc.

A FREE Illustrated Booklet
will be sent to you on receipt of the coupon below. This interesting booklet
gives full particulars of the work together with specimen illustrations, terms
of payment, etc.

NO MONEY REQUIRED
SIMPLY SEND THIS COUPON
To THE WAVERLEY BOOK CO.. LTD. (M.W.E. Dept.),

96 Farringdon Street, London, E.C. 4.
Please send me your Free Illustrated Booklet, containing all particulars as to

contents, authors. etc., of THE AMATEUR MECHANIC:. also information
as to your offer to send the Complete Work for a merely nominal first payment,
the balance to be paid by a few small monthly payments, beginning 30 days
after delivery.

NAME   .............. '  " ..........    ......... (Send this Form or a Postcard.)

ADDRESS

NO MONEY REQUIRED
To THE WAVERLEY BOOK CO., LTD. (M.W.N. Dept.),

96 Farringdon Street ,London,E.C.4.

Please send me, free of charge or obligation. your Free Descriptive Booklet
explaining contents, etc., of Electrical Engineering with specimen pages
and pictures and particulars as to your terms for small monthly payments,
beginning 30 days after delivery.

NAME

ADDRESS

(Send this Form, or a Postcard.)

M.W.E. 1923. M.W.N. 1923.
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The " Clarophon " Crystal Set
P.O. Licensed.

Substantial Ebonite Panel with all necessary
terminals and labels, mounted in polished hard-
wood case, as illustrated, £3 Os. Od., including
Broadcasting Fees.

Double Head Receivers, 4,000 ohms, 25/ -

The "Clarophon " Crystal
Amplifying Panel

P.O. Licensed.
Easily connected to any good Crystal Set. Gives
wonderful results and greatly increases strength
of signals. Polished hardwood case with sub-
stantial ebonite top, L.F. transformer terminals
labels, etc., as illustrated, less valve, £4 5's. Broad-
casting Fee. I0/-. Marconi-Osrarn " R' type
valve, 17/6. 80 -volt high-tension battery, 21/-
6 -volt 40 -amp accumulator, 32/ -

SELECTED CRYSTALS
Per tin-Bomite, ; Carborun.
dum, 1/-; Galena. 1 /- ; Zinoite,
2/-; Fused Silicon, 1/-; Hertzite,
1/6; Myronite, 1/6. Postage 2d.

Condenser Vanes, Centre
Rods, Brass Rod-, Ebon-
ite Knobs,&c.,and all parts
for making own condenser.

G.P.O Box No. 519.

GENERAL
HEADQUARTERS

for

WIRELESS RECEIVING SETS
and RADIO REQUISITES

Send for our large 70 -pp. Catalo-,ue, the most complete of its
k nd issued. Post free, 6d.

Maximum results always obtained
with the " CLAROPHON " SETS.

The "Clarophon " Two -Valve Panel
P.O. Licensed.

Highly selective in tuning and extremely easy to manipulate. Polished
mahogany case with substantial ebonite top, fitted with L.F. transformer,
variable and vernier condensers, terminals and labels, etc., less valves, £14,
including Broadcasting Fee. Two Marconi-Osram valves, El 15s. Od. Pair
of highly efficient double head receivers (4,000 ohms), 6 -volt 40 -amp. accumu-
lator, and 31-valt niid-tension battery., £4 Os. Od.

We can also supply 3 -
and 4 -Valve sets.
For full particubrs see
the Clarophon Pamph-
let, free on request.

KNIFE SWITCHES
Mounted on porcelain base.

Single pole.
Single Throw .. 2/ -
Double Throw 2/9
Movements only for Panel

Mounting.
Single Throw .. 1/9
Double Throw .. 2/3

Post free.

AERIAL INSULATORS
Bobbin type, 2"-3.1. each; Egg type.
IA" x 1"-3d. each ; Shell type, 1 x 1r

each. Post free in dozen lots.

LOUD
SPEAKERS

and
DOUBLE HEAD RECEIVERS
See Catalogue for wide selection

and prices.

5,,H4.

Y5\ (--,,,,r .,,., ,.... ,
,,

.(:ih, 0 1

0 -

The "Clarophon " Single Valve Panel
P.O.Licensed.

Gives remarkably good results over a wide area.
Polished hardwood case with substantial ebonite
top, vario-coupled tuner, terminals, labels, etc.,
as illustrated, less valve, £4 4s. Broadcasting
Fees, El. Marconi-Osram " R " type valve,
17/6. Pair of double head receivers. 4,000 ohms,
6 -volt 40 -amp. accumulator and 80 -volt high-
tension battery, £4 Os. Od.

High-tension Batteries
Best British Manufacture.

Most powerful and lasting : 15 volts, 3/ -
Variable type, arranged in multiples of 3 volts for
easy adjustment.
Complete with plug-in terminals : 36 volts, 91-;
60 volts, 15/-; 80 volts, 21/ -

Postage extra.

SYLKOFLEX "
The most perfect
insulated flexible
for back of panel
wiring.

Price, per foot,
h. 2d.; ?-1, 2d.;

5d ; lag, 6d.

Post free in 12 feet lengths.

COIL HOLDER
Excellent finish. Mounted as
illustrated, 21/-. Unmounted,
16/6. Postage extra.

Coil Sockets
for mounting
own coils.

2/3 each.

Post free.

AERIAL WIRES

Per 100 ft.

Plain 33/T6 Enamel.

Postage extra.

4/6
5/3

10/ -

Lowest prices
for silk, cotton.
covered, and
enamelled wires.
Send your in.
quiries.
Prompt

deliveries.

Sensitive High.
note Buzzer for
Crystal Testing

Price 2/9.
Mounted on base
with cover, 3/3.

Post free.

xliv
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TYPE F. " Featherweight."
Actual weight, including cords.

is 6 ozs. only.

Head Office and Works
(Trade only):

Victoria Road,
North Acton, W.3

BROWN'S

HEADPHONES
British and Best

The Finest Headphones Procurable for

30/-
This price is for one pair of either 120 or 4,000 ohm
phones, including cords of good quality.

Illustrated Catalogue of our Headphones, Loud -speakers
and Amplifier post free from London Showrooms.

S. G. BROWN, Ltd.
London Showrooms

(Retail only):

19, Mortimer St.,
London, W.1

ifiWE17111 Tmi=mmi
5 -VALVE RECEIVER

G.P.O. Regd. No. 0424.

(2 H.F. - Rectifier -2 L.F.)
The wavelength ranges from zoo to 30,000 metres.

This Set embodies all the latest developments in
wireless receivers.

This Set is capable of receiving all British
Broadcast Stations, Continental and

American Telephony.
This Set also contains high -frequency tuned anode
valves and variable reaction enabling C.W. Morse
Signals to be received.

For full particulars of this Set and all our other
Broadcast and Experimental Receiving Sets --
Transmitting Sets, etc.,
Call and inspect or apply to

WIRELESS EQUIPMENT LIMITED,
Telephone No., Telegrams
Gerrard 6785. Radio Engineers & Manufacturers, " Wirelquip, W estcent, London. -

90, CHARING CROSS ROAD, LONDON, W.C.2.
SOME AGENCIES STILL VACANT.

xiv
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VARIOMETER.,,
\

II

`IIIT c

filA

Price :
Fully mounted as indicated,
made and carried to

(Overall size sr

Telephone :
London Wall 7725.

.%--,4
-

----..

27/6
connections

double terminals.
high by 3" wide.)

-

Giving an Inductance
The Inductance range given
to 530 maximum approximately.
aerial of 100 feet having
capacity the wave length
metres. Any such proportional
obtained by tuning with
example : using .0006 fixed
505o metres ; or, with .005
5000-355o metres. The
Internally wound Stator
usually large Inductance
instrument is as strong and
make it, and its handsome
very attractive. It is suitable
Amplifier Circuits, etc., and
reaction in H.F. Amplification.
will be given gladly to intending

In response to demand, we
vertically (as shown), horizontally,

TRADE TERMS

1,,,FAJ Ili jACk;
litsbIJ 0 -Akiattlimpvtrol

Ratio of 9 to 1
is from 55 microhenries minimum

Thus with a standard P.O.
approximately 0003 mfd.

range is 245 metres to 755
range of wave length may be

fixed condensers in parallel. For
condenser, wave length range is 350-

fixed condenser, wave length range is
Rotor is of the Ball type, and as the
lies closely round the Rotor, the un-

Ratio of 9 to 1 is obtained. The
durable as good craftsmanship can

ebonite finish throughout renders it
for use in Crystal Sets, Tuners,

is recommended for use with capacity
Any information on these matters
purchasers.

are now mounting all Variometers
or suspended through panel.

ON APPLICATION.

Wires and Cables :
"Exonerator, London."

14 SUN STREET, FINSBURY SQUARE, LONDON, E.C.2

THE FAMOUS

" Wiltonia " Broadcast Receivers
COMPLETE SATISFACTION GUARANTEED

P.M.G. Approved
B.B.C. Seal on each instrument

No. 1 " Wiltonia " Crystal Receiver-Truly wonderful
results-contained in finely polished cabinet, ebonite
panel fitted 9 -stud switch, enclosed detector with selected
Hertzite. Simple to operate, every set tested on actual
Broadcast reception. 27/6 plus 7/6 B.B.C. Tax.

No. la " Wiltonia " Amplifiers are so arranged that
they may be added to any set-crystal or valve-and will
magnify speech or music at least ten times. As many as
three of these may be added. Price 50/- plus IN- Tax.

No. 3 " Wiltonia " 2 - Valve Receiver Amplifier-Will
receive Broadcast Telephony loud and clearly ; 4 or 5
pairs of phones may be used ; in handsome enclosed
cabinet with handle and lock. Price £712/. plus L3 Tax.

0005 Variable Condensers, 8/6 ; oot ditto, 10/6 ; 000s
Verniers, 5/6 ; 3 -Coil Holders-Panel Mounting, 12/6 ;
Coil Plugs, 1/6 ; Enclosed Crystal Detectors, 4/9 ; Tapped
Inductances zoo to 90o metres, 7/6; Supreme Basket Coils,
set of 7, 300 to 3,000 metres, 5/-

WILTON WIRELESS CO., LTD.
120-124, High Street,

TOOTING
Phone : Streatham 533

CITY BRANCH : No. 1 Emery
Hill Street, Rochester Row,

WESTMINSTER
54 -PAGE LIST FREE

EDINBURGH
RADIO HOUSE
The sensitive spot for all Wireless accessories

TO the Experimenter I offer
my twenty years' experience

experimenting in Wireless Recep-
tion.
Sets made up to Experimenter's
instructions, and guidance given
to Experimenters making up their
own sets.
Ebonite cut, bored and tapped to
your requirements. Let us know
your wants and we will quote you.
Troubles located and sets tested
at our Radio House at moderate
charges. Aerials erected to give
best possible results in each and
every situation.
Come and hear a Wireless Concert

at the above address

DAVID GARDNER WATSON
ELECTRICAL ENGINEER

126, Bruntsfield Place, Edinburgh

xlvi
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T. 0. BUSS, SCIENTIFIC INSTRUMENT
MAKER

77, Clerkenwell Road, London, E.C. 1. EXHIBITION AWARDS: London, 1862.
Estd. 1850. Sydney, 1879. Melbourne, 1880,

HEADPHONES 19/6Genuine French Telephones,
most sensitive obtainable, 6 Tungsten poles in each
earpiece. 4,000 ohms with cords (Double Receivers).

Post free.

French " Brunet " Headphones
4,000 ohms 22/6 POSTAGE 9d.

VARIABLE CONDENSERS
CONDENSERS.

Complete Sets of Parts.
Assembled Complete for

Cabinet Mounting.

Approx. No. Approx.
Capacity of Price Capacity Price

Microfarads. Plates Microfarads.
oor 57 7/6 .00' 16/-
.00075 43 6/9
0005 29 5/6 0005 12/6
0003 59 4/6 0003 11/6
0002 13 3/8
 000r 7 3/- 00005 5/6

Postage r/- per set extra.

FIXED CONDENSERS
Fixed Condensers, with terminals on ebonite, 0003,

0005, 00I, 002, 003, 1/6 ; by post, 1/9 ;
oo4, 1/9 ; by post, 2/-.

Variable Grid Leak for thermionic valves, 6/- each,
composed of a special compound to vary the grid.

Wireless Parts and Accessories.
Aerial Wire, 7/22 bare copper, stranded. Price per

roo ft., 2/9. By pest, 4,3.
Aluminium Vanes, 2 doz., 1/-. By post, 1/6. 5/ -

gross , by post, 6/-.
B asket Coils, 7 in set, 5/- set. By post, 5/8.
Brass Washers, 2, 3, 4 or 5 B.A. .. dozen 2d.

Nuts, 2, 3, 4 or 5 B.A. .. dozen 4d.
B rass Rod (screwed) -

2 B.A., in 12 -in. lengths .. .. each Sd.
3 B.A., in 12 -in. lengths .. .. each 44d.
4 B.A., in is -in. lengths .. .. each 4d.
5 B.A., in r2 -in. lengths .. each 31d.

Contact Studs, in, by I m., complete with nut and
washer, 8d. doz.

Copper Foil Sheets, uniform thickness,
12 in. by 3 in. .. .. each 3d.

Crystal Detectors on Ebonite. Each 2/6. By post,
3/-. Also 3/3 ; by post, 3/9.

Crystal Detector, cup enclosed with glass cover, dust
proof, 4/6. By post, 5/3.

Ebonite Dials, with engraved scale o18o, 1/- each.
By post, 1/6.

Engraved Ivorine Scales, 0---150, round or square ends,

Filament Resistances. Each 2/6 and 3/8. By post,
3/- and 4/-.

Inductance Coils Wound Enamel Wire, 12 by 4, 3/3.
By post, 6/-.

1i Insulating Sleeving, 6 yds. for 2/2. By post, 2/6.
12 yds. for 4/-. By post, 4/8.

Insulators, Egg, 4 for 11d. ; 2/ per doz. By post,
3/6 doz.

Insulators, Reel, 2d. each. By post, 2/8 doz.
Intervalve Transformers (low frequency), tested and

guaranteed 5-1, 14/- each. By post, 15/-.
Knobs, with brass nut (2 B.A.), 41d. each. By post,

7d., 6 for 2/-. By post, 2/6.
Large Spacer Washers, 3 doz., 9d. By post, 1/-.
Lead-in Tubes, ebonite with brass terminals, 9 in.,

1/2. By post, 1/6. 12 in., 1/4. By post, 1/8.
Slider and Plunger, 5d. By post, 7d.
Slider Knob, Plunger and 13 in. rod, 8d. the set.

Cannot be sent by post.
Small Spacer Washers, 6 doz. 1/-. By post, 1/4.
Switch Arms, with polished knob, bushed 2 B.A. nut,

laminated blade, spring coil washer, nuts and
bush, 1/6, 2/- each. By port, 1/9, 2/-.

Tin Foil, free from lead. Sheets, 17 in. by ri in.,
each, 4d.

Valve Legs, with nuts and washers, Id. each, 9d. doz.
Valve Holders, turned ebonite, complete with nuts,

1/3 ; 2nd quality, 1/-.

Trade Supplied -Terms on Application

TERMINALS

mime 1'111111M ''"""

No. 2
No. 3

No. 3 Terminals, with nut and washer, 2/- dt z. By
post, 2/6.

No. 2 Terminals, War Office Pattern, with nut and
washer. 2/- doz. By post, 2/0.

No. 4 Terminals, telephone, with nut and washer,
2/- doz. By post, 2/6.

No. 1 Terminals, with nut and washer, 1/6 dox. By
post. 2/-.

Terminals (large), aerial and earth, complete with
2 nuts and 2 washers (2 BA.), 2 for 8d. By
post, 1/-.

COIL HOLDERS

Our Coil Holders are made in solid
Ebonite, matt finish, and are be-
yond doubt the best on the market

Post free.

22/.
.. each

RECEIVING SETS
(In Polished Mahogany or Oak Boxes.)

i-Valve £4 10 0 plus Tax Zr o
2 -Valve £8 8 0 115
3 -Valve £12 12 0 Z2 5
4 -Valve £18 18 0 Lz 15

0
0

0

ACCESSORIES for THE ABOVE
Amplifiers

For r -Valve Set, £2 15 0. For 2 -Valve Set, 15 5 0.
For 3 -Valve Set, £7 0 0.

High-tension Battery, 60 -Volt
For I-, 2-, 3- or 4 -Valve Set .. BO 12 0

Low-tension Accumulator, 6 -Volt
For I-, 2-, 3- or 4 -Valve Set .. 21 12 0

Valves 15/- each
Telephones, complete, per pair, from 18/6 to £3. Note -
Any number of Telephones may be used with a receiver.
Loud speaker, adaptable to Nos. 2-, 3-, and 4 -Valve Sets,

83 2 6 to £6 10 0.

" EBONITE "
Postage free. Amy size cut.

inch thick.

8 x
4X4
7 X 5It

xox 6 ..
17x5 ..

s. d.
7 12 X io

Matt surface.
£ s. d.

.. 7 6
1 3 171004 .. 9 6
2 8 x18 12 10
3 9 36 x,8 .. 1 3 0
6 3 7 lb. .. .. 1 3 0

INSTRUMENT WIRES
British Made Copper Wires.

Prices per lb.
All other sizes in stock. A charge of 3d. extra is

made for reeling off in small quantities.
Postage extra.

yds. ohms
S. W.G. per lb. per S.C.C. B.C.C. S.S.C. D.S.C. En'd

5,000 yds.
22 140
24 230
26 340
28 630
30 718
32 960
34 1,300
36 2,000

39 2/9 3/- 4/- 5/- 2/7
63 3/- 3/6 4/8 6/- 2/8
95 3/7 4/1 5/- 8,- 3/2

140 4/4 4/8 6/- 9/- 3/6
200 6/- 5/6 7/- 10/- 3/10
262 6/- 7/3 8/- 12/6 4/2
362 7/- 8/3 9/- 13/6 4/4
630 8/8 10/- 12/- 16/6 4/8

WIRELESS CRYSTALS
" Hertzite " 1s. 6d.
Zincite 6d.
Silicon 6d.
Bornite 6d.
Copper Pyrites 6d.
Wood's Metal 6d.

Carborundum 6d.
Molybdenite 6d.
Iron Pyrites 6d.
Galena 6d.
Graphite 6d.

Dram.
Tellurium 2s. 6d.

- Post free -

INTERVALVE TRANSFORMERS
Sixe 3 x 3 x ri. Ebonite Top and Bottom

Ratio 5 to 1
1 5/-Post Free,

The most suitable transformer for panel
mounting.

Celluloid Accumulators
We are introducing a new model consisting
of individual two volt units. This
MODEL to be known as T.9 has an actual
capacity of 18 ampere hours, and an
intermittent capacity of 34 ampere hours.

PRICE AS FOLLOWS
2 volt .. 6/- each, post 9d.
4 volt .. 11/9 1/-
6 volt .. 17/6 1/6

H.T. Batteries, 3o volt, 6/- (by post, 7/6).
H.T. Batteries, 6o volt, 12/- (by post, 13/6).

INDUCTANCE TUBES
Cardboard.

12 in. by 4 in., 8d. each. Post 2d.

MAHOGANY BOXES
Polished.

41 x 4 3i in.
41 x 4i x 5 in.
64 x 6i x 4 in.
13 x 6 x 4 in.

..

.. 3/6

.. 4/6
7/ -

Post.
3d.
6d.
I/-
3 /-
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FOR THE
DISCERNING AMATEUR
"EASIFIT " DOUBLE HEADPHONES imitation tortoiseshell

headbands, beautiful finish, 4,000 ohms 27/6
DOUBLE HEADPHONES (French type) 4,000 ohms, 21/-;

8,000 ohms 22/6
DOUBLE HEADPHONES (Brown's Featherweight) 4,000 ohms 30/ -
DOUBLE HEADPHONES (Sterling) manufactured under Brown's

Patent, 4,00o ohms, 50/-; 8,000 ohms 57/8
DOUBLE HEADPHONES (Sterling) fine quality, 4,000 ohms,

32/-; 8,000 ohms 40 -
SINGLE EARPIECES (French type) 2,000 ohms 8/ -

Repairs to Headphones and adjustments by competent workmen.
ACCUMULATORS (R.A.C. type) :

4v. 20 amp. hour, 16/-; 4v. 40 amp. hour 22/-
4v. 6o amp. hour 28/-

6v. 40 amp. hour, 31/-; 6v. 6o amp. hour 41/ -
AERIAL WIRE, 7/22's, Copper (enamelled) per coo feet 5;6
AERIAL WIRE, 7/22's, Copper (bare) per too feet 3/6
AERIAL INSULATORS, Reel type 2id.

Egg type 3d.
AERIAL LEADING -IN TUBES, Ebonite with Terminals 2/ -
AERIAL LEADING -IN TUBES, Porcelain 1/ -
AERIAL PULLEYS, 21', Galvanised Iron 6d.
BATTERIES, H.T. (Siemen's) 15 volts 3/6
BATTERIES, H.T. (Tee) 15 volts, plug-in type 4/ -
BRASS ROD, I' square per foot 4d.
BRASS ROD, Is' x 4 B.A., screwed, 9d. per foot; re x 2 B.A.

per foot 5d.
BRASS NUTS, Nos. I, 2, 3, 4, 5, 6 B.A. per dozen 5d.
BRASS WASHERS per doz. 2d.
BRASS SCREWS, B.A. (Cheese Head). All sizes in stock
COIL -MOUNTING PLUGS 2/-
3 -COIL HOLDER STAND 12/ -
CONDENSER VANES, Aluminium (fixed and movable) ..per doz 9d.
CONDENSER SPACING WASHERS, large, 6d. per doz. ; small

per doz. 9d.
CONDENSER CENTRE RODS, screwed each end ; all sizes in

stock.
CONDENSERS, fixed, o002 mfd.
CONDENSERS, fixed Dubilier, ooor to 0005 each S//:
CONDENSERS, fixed Dubilier, with grid leak each 5/ -
CONDENSERS, variable, 00003, each 10/6; 00005 each 12/8
CRYSTALS : Hertzite, 2/-; Silicon, 1/6 ; Bornite, 1/-; Galena,

1/- ; Zincite, 2/-; Carborundum, 1/- (per tin).
CRYSTAL CUPS each 3d.
CRYSTAL DETECTORS each 3, -
COPPER -FOIL per sheetlb. ie.
EBONITE SHEET, e', I', & f",
EBONITE ENGRAVED DIALS, o to 18o each 1/3
EBONITE KNOBS (tapped), r" each 5d.re each 8d.
FILAMENT RHEOSTATS each 4/ -
INDUCTANCE SLIDERS each 8d.
IVORINE SCALES (engraved) each 1/-
IVORINE TABLETS each 2d.
INSULATED SLEEVING (z sizes) per yard 6d.
L.F. TRANSFORMERS each 21/ -
PARAFFIN WAX per lb. 9d.
SWITCHES (Farthing), S.P.D.T. ebonite, 2/-; porcelain 3/ -
SWITCHES, D.P.D.T. porcelain 5/ -
SWITCH ARMS (laminated) each 2/ -
TERMINALS doz. from 2/ -
TIN FOIL, 24' x if per sheet 4d.
VALVE SOCKETS per doz. 2/ -
VALVE HOLDERS, complete with nuts each 1/8
VALVES: " MULLARD ORA," 15/- ; MARCONI-OSRAM ..each 17/6
WIRE, galvanised stranded stay, 5o ft. roll 1/3
WIRES, enamelled, cotton, and silk -covered. All gauges in stock.
TOOLS, etc. :

SOLDERING -IRON (petrol) each 7/6
STOCKS & DIES, B.A., Nos. 5, 2, & 3 per set 8/ -
STOCKS & DIES, B.A., Nos. 4, 5, & 6 per set 8/ -
STOCKS & DIES, B.A., Nos. 2, 3, 4, & 5 per set 9/6

ROPE, 4 -strand 18 yards 3/ -
HAND DRILL, take up to 3-56" twist drills each 11/-
NETTLEFOLD'S iron and brass wood screws, Rd. Head and

C. sunk. All sizes in stock.
RECEIVING SETS by well-known makers.

Postage Free on Orders of 30s. and over.
FIRST-CLASS GOODS DISPATCHED

ON RECEIPT OF ORDER.

BROWN & CO.,
Electrical and Radio Engineers,

17, NEWTON STREET, PICCADILLY, and
32, LONG MILLGATE, MANCHESTER.

Established over 3o years. 'Phone: City 6ora.

COMBINED INVERSE BIAS CURRENT
AND GRID -LEAK RECTIFICATION

VARIABLE GRID -LEAK
RECTIFICATION

VARIABLE GRID CURRENT AND
CONDENSER LEAK

RECTIFICATION ..

POTENTIOMETER

Above dia-
grams apply
to Variable
Grid Leak
only.

FILTRON
COMBINATION
Variable Grid Leak, zero to 7
Megohms, and Variable Grid
Condenser, zero to 0007 Micro -
farads.

Cash
with order. 0 / Post paid.st paid.

THE FILTRON
COMBINATION
is suitable for controlling Recti-
fying Valve, or for use as H.F.
Resistance -Capacity Coupling.

Postal orders and cheques to be crossed
" & Co." and made payable to

Radio Specialities
57a, DENBIGH STREET
PIMLICO - - S.W.1.

'The " Wemco " Receiving Set is con-
structed on the " Unit " system which

enables amplifying panels to be added as re-
quired for increased range and power.

Specially designed for Broadcasting cinder British conditions
and including 4,000 -ohm Double Headgear Receivers, the
" Wemco No. 1 Set with its range of 20 miles is more efficient
than similar apparatus which covers an unnecessarily wider range.

The Crystal is enclosed in a dust -proof glass casing, and the
Tuner is very finely adjusted. Provision is made for the use
of either one or two sets of telephones.

Price complete with Double Headgear Phones, including all
Royalties and carriage paid to any address in the U.K., £4 10 0.

British made through-
out by a Firm with a

reputation.

Write for fully illus-
trated revised list No.3 .

WALTERS ELECTRICAL Mfg. Co., Ltd.,
KENSAL ROAD, LONDON, W. 10.

Phone : Park 653. Established 1880.
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WILL DAY CALLING
TO ANNOUNCE SOME RARE BARGAINS.
BRITISH MADE HEAD PHONES, 150

ohms .. 15/- per pair
ERICSSON HEAD PHONES, 2,000 ohms,

stamped B.B.C. 25/- per pair
WESTERN ELECTRIC HEAD PHONES,

4,000 ohms, stamped B.B.C. 32/- per pair
Single Head Phones with cord, 15o ohms 6/- each
zoo feet 7 Stranded Copper Aerial Wire 2/6 per coil
Trench Buzzer Sets, complete with Morse

Tapping Key and Head Phone 10/6 each, postage 1/6
Best Quality Filament Resistance 2/9 each, postage 3d.
3 -Way Coil Stand for Panel Mounting 15/ -each, postage 6d.
Insulated Sleeving, all colours, II mm. 5d. per yard
Brass Terminals with Nut and Washer 1/6 doz.
Sheet Ebonite, Grade A, cut to any size.
Every Requisite in Stock for Wireless. TRADE SUPPLIED.
These are only a few of our bargains. Do not fail to send for our Price List
giving the lowest prices for the best quality goods. Postage on all goods extra.

Write for our now Catalogue, now ready.

We always Stock the Famous DAYZITE CRYSTAL
at 2/6 each, or mounted in Brass Cup 2/10, Postage 3d. extra.

WILL DAY, LTD.,
19 Lisle St., Leicester Sq., London,W.C.2.
Phone : Regent 4577. Tels. : Titles, Westrand, London.

'MIMI NM= MERE NEM MIMI

EBONITE
SHEETS, RODS, TUBES,
MOULDINGS, PANELS

Tons of Sheets in London Stock suitable
for all requirements of the Wireless Trade.

ENQUIRIES INVITED.

RADION
M A H OGAN I TE (r,.arciL)

This is the latest product of our Factories-the
supreme insulating material for high grade sets,
which in grain and colour closely resembles
mahogany. Manufacturers looking for something
distinctive are invited to write us for further

particulars.

AMERICAN HARD RUBBER CO.
(Britain) LTD.

13a Fore Street, London, E.C.2
Telephone -12754 Central.

Wholesale only.

MODERN WIRELESS

Can I help you ?
I will give you £50

if I fail to produce 7,000 testimonials
from others I have helped to

A SUCCESSFUL CAREER

Yours to Success

Every man is the architect of his own
fortune!

We Teach

by

Post.

Most Moderate
Charges.

Payable Monthly

Learn a

Trade or

Profession

We specialise In all Exams., Wireless, Elec-
tricity, P.M.G., C.G.I., A.M.I.E.E., and B.C.D.

Write for one of our FREE BOOKLETS on any of the
following subjects:-

Architectural Drawing Engineering Pattern Making
Building Construction 1- Foundry Work Salesmanship
Clerk of Works' Duties 1 Internal Comb. Engines

Boiler Engineering
Marine ginee ngAviation
Mathematics

Boiler Making
Chemistry

Matriculation
Metallurgy

Concrete and Steel
Mining
Mine Surveying

Civil Engineering

Draughtsmanship
Electricity

Motor Engineering
Naval Architecture

If you are preparing for any exam. ask our advice. All particulars tree of
charge. Parents should seek our advice for their sons. If you are interested
in any of the subjects men-
tioned above, write naming
the subject, and we will send
you our FREE BOOKLET
Please state your age.
Courses specially combined
to meet all requirements.

I z

Sanitation
Shipbuilding
Structural Engineering
Surveying & Levelling
Telegraphy & Telephony
Wireless Telegraphy
Special Course for

Apprentices

ADVICE FREE

DEPARTMENT 134

A FINE
SELECTION

of Receiving Sets
always available.
Demonstrations
every evening. Ex-
pert advice free. All
parts and accessories
stocked. Accumu-
lators charged. . .

Sole Agents for the
" Nelco " L.F.
Amplifier.

H. V. ALBROW
(Late Chief Technical Assistant, Wireless Yacht Elefira.

56, George St., Baker St., W. 1.
'Phone: Mayfair 5842.

And at Earl Motors Ltd., i68, Brompton Rd., W.

V
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ROWLEY & LOUIS 'Phone:
668 Hornsey.

12, THE BROADWAY, MUSWELL HILL, N.10.

Compare
SPECIAL

FRENCH HEADPHONES,
4,000 ohms 17/- per pair.

AMERICAN FEDERAL
PHONES,

4,400 ohms 25/- per pair.

Our Prices.
GENUINE

" BRUNET " HEADPHONES,
4,000 ohms 22/6 per pair.

ERRICSSON HEADPHONES
CONTINENTAL,

21/- per pair. Stamped B.B.C.

CRYSTAL SETS
from 19/6.

VALVE SETS
from £6/6/0.

Aerial Wire coo ft. 7/22 2/6
Lead-in Wire .. ..4d. yd.
Silk (covered) twin flex .. 4d. yd.

gross yds. 21/-
20, 22 G. 2/6 per lb.
24, 26 G. 2/9 
28 G. 3/-
36 G. 3/6 ,,
r8, 22 G. 2/6 ,,

26 G. 8/4 
28 G. 3/6
36 G. 8/-
24 G. 8/ -

Enamelled wire

PP 11

D.C.C. PP

PP

PP

Pt

D.S.C.
PP 3o G. 8/- PP

All ruts by Post 8d. extra.

PP

PP

1,1

PP

P P

PP

11

PI

PP 

Switch Arms complete .. 1/- each
Filament Resistance .. 2/6
Fixed Condensers .. from 1/4
Condenser Dials, best quality,

engraved .. 2/ -

Basket coils 23o to 5,000
metres .. 4/9 per set

Valve holders .. 1/- each
legs .. 9d. doz.

 pins .. 68.
" Brunet " Inter - valve

transformers .. 15/- each
" Polar " Condensers .. 14/ -
Crystal detectors, complete

in glass .. 2/6
Hertize Crystal, large size,

from .. 9d.
Condenser plates .. d.per.pr.
Contact studs .. .. 6d. doz.
2 B.A., 4 B.A., 5 B.A. nuts 4d.
Threaded brass rod z BA.,

4 B.A. .. 4d. ft.
Shell Insulators, large size.. 6d. each
Ebonite, cut any size .. 4/6 per lb.
Knobs, bushed and threaded,

2 B.A. .. 4d. each
Lead-in tubes, 6 inches .. 104. 

II inches (Ebonite) 1/4

Ever -ready Batteries in stock ... 16 volt, 3o volt and 66 volt.
All kinds of Accumulators.

EDISWAN, MULLARD AND MARCONI VALVES

All goods sent off same day as ordered.
Cash returned if not satisfied.

Enclose sufficient for postage.

April, 1923

R. EGERTON-GREEN & CO.
MANUFACTURING ELECTRICAL ENGINEERS

ESTABLISHED IN 1913
and still In the front tine of the

WIRELESS
Movement ten years later.

WRITE, 'PHONE or CALL for our free list.
Our Showrooms are still at the same address.

22, DYOTT ST., NEW OXFORD ST.,
LONDON, W.C. 1.

(.4 few yard: from Henry Claw.)

Telephone: Museum 1249. TRADE INQUIRIES INVITED.

All Previous Lists Cancelled. 'Phone: Willesden 2336,

THE WILKINSON MOTOR & ENGINEERING CO.,
10, 12, 14, 29, 31, 33, Lonsdgde Rd., Kilburn, N.W.6.

H. E. WILKINSON, M.J.I.E., Proprietor. Same Address since Igo°.

"EIFFEL TOWER" MASTS
The Masts are built of selected wood soaked in creosote, all main parts are
screwed together (not merely nailed) and banded with galvanized iron.
The Mast is sent out in so -ft. sections, complete with screws for assembling.
These Masts are triangular in shape and made of triangular material, giving
great strength combined with lightness.

PRICES: -CASH WITH ORDER.
20 ft.-fl 10. 0. ... Weight 30 lbs.

CUT. Ford., F.O.R.
... Base Size 16 ins.

30 ft.- 2 5. 0. ... 50 lbs. ... pp 22
40 ft.- 2 17. 6. ... .. 70 lbs. ... 26 11

50 ft.- 3 10. 0. 90 lbs. ... 29
MAST SUNDRIES-
Seven Strand Rigging Wire in 3c, Galvanised Pulleys - r/3 each.

and roo ft. coils, 1/6 and 3/- each. Special Tarred Hemp Halyards,
Rigging Strainer Screws(Gal.)gd.each. so ft. 2/-; roo ft. 4/- and pro rata.
Wall Hooks - - - r/3 doz. Green Shell Insulators - 6/. doz.

We also make Crystal Sets-range 15/25
miles. With 'Phones £5 Os. Od.

Listen -in to all the
British Broadcasting

HIS wonderfully selective 2 -valve receiver has the utmost
1 reactance allowed by the G.P.O. It hzs two carefully

calibrated circuits which allows of the most minute tuning plus
the utmost simplicity in manipulating.

Beautifully finished in lacquered or nickelled brass, mounted on matt -
finished ebonite, all mounted in a polished walnut case.

Panel £13 14s. Od. M.O. Valves 17/6 each. Pair 4000 ohms
Ericsson Phones. 60 -volt H.T. Battery. 4 -volt 30 -ampere
hour Accumulator. 100 ft. Aerial 7/22 Enamelled Copper and

Insulators.

Price from Aerial to 'Phonesg20packing and delivery -
Write to -day for full particulars.

THE BRITISH L. M. ERICSSON
MFG. CO., LTD.,

International Buildings, 67/73 Kingsway,
W.C. 2.

Selling Agents:
SCOTLAND. -5 7
Robertson Street,
Glasgow.
N. E. ENGLAND:-
North British Engin-
eeringEguipmentCo.
Milburn House,
Newcastle -on -Tyne.

WIRELESS
APPARATUS
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HALL'S
WIRELESS ACCESSORIES
WITH THE "HALL MARK " OF QUALITY

All Previous Prices Cancelled

FRENCH " BRUNET " HEADPHONES 22/6 Postage 9d.
FRENCH " SIDEP " HEADPHONES - 21/- Postage 9d.

BRITISH HEADPHONES yVfie shhd

Stalloy Diaphragms. Complete with Cords. Adjustable Earpieces.
19/6 Postage 9d.

Capacity.

VARIABLE CONDENSERS.
Complete with Scale. Pointer Knob.

Parts Assembled for
Complete Panel Mounting

... 6/2 ... 12/6
5/3 12/-

... 4/1 ... ... 10/6
... 2/11 ... 8/-

2/2

and Bottom Drilled Ebonite Plates 1/3 extra. Vernier 3/-.
Intervalve Transformers, Ratio 3f to 1, finest manufacture 12/9 ;5 to 1 14 -
Crystal Sets in Cabinets from ... 22/6 to £3 10
Aluminium Condenser Vanes, fixed and moving, 22/24 gauge doz. 5d.
Spacers, true to .001. Small, doz. 2d.; large . doz. 3d.
Ebonite Knobs, tapped 2 B.A. with brass nut-lst quality, 3id

2nd quality 2 -id.
Aerial Wire, 7/22 hard drawn copper, in 100 ft. lengths ... 2/6
Valve Legs, with nuts and washers, ld. each ... doz. 9d.
Two Coil Holders, solid ebonite, 6/9 ; mounted on mahogany ... 4/9
Three Coil Holders, solid ebonite, with long arms to avoid capacity

Crystal Detectors, adjustable in every way . ... .. 2/3
Ditto, ditto, enclosed in glass case ... . 4/ -

Engraved Ivorine Scales, 0-180, round or square ends ... 4d.
Filament Resistances, extraordinary value, velvet action 2/3, 3/6 and 5/ -
Switch Arms, complete with knob, collar, washers, bush nuts, etc.

1st quality, 1/3; 2nd quality ... 1/0
Valve Holders, turned ebonite, complete with nuts, 1/3 ; 2nd quality ... 101
Crystal Cups. Plain ld. ; one, two, or three screw ... 3d.
Terminals, complete with nut and washer 1W,, 2d. and 3d.
Basket Coils, set of 7 . 4/3
Contact Studs, tin. by fin., 4d. per doz. ; complete with nut acid

washer dug. Sid.
Insulators, white egg, 3d.; green egg, 4d.; green shell each 4d.
Stop Pins, per doz., 7d. each ld.
Valve Pins, ld. each ; with nut and washer, each lid.
Brass Nuts, 2, 3, 4 B.A., doz. 3d.; 5 and 6 BA. doz. 21d.
Ebonite Sheet A, +, (cut to any size) ... lb. 3/6
Fixed Condensers, any capacity ... each 1/2
Grid Leak and Condensers combined ... each 3/3
Slider Plunger, complete ... . each 4d.
Slider Rods, 12 -in. or 13 -in. +-in. square brass, drilled both ends 4d.
Hertzite, 1/6. Bornite, Carborundum, Galena 4d.
Screwed Brass Lengths,12-in. 2 or 4 B.A. . . ... each 4d.
Inductances, wound 22/24 enamelled wire ... ... each 3/2
Leading -in Tubes (ebonite) ... 6 in. 10d.; 9 in. 1/- ; 12 in. 1/2

Orders under £2 kindly remit ample postage.
Balance refunded if excess sent.

SEND FOR FREE CATALOGUE

.001

.0075

.0005

.0003 ...

.0002 ...

TRADE H A L IL' S SUPPLIED
'Phone : Regent 1282

71a BEAK STREET, REGENT ST., LONDON, W.1
Our only Address. We have no Branches.

Hours : 8.30 a.m.-8 p.m. ; 1 p.m. Saturdays.
Between Piccadilly Circus and Oxford Circus. 'Buses 3, 6, 12, 13, 15, 32,

51, 53, 59 and 88 pass.

ut-
Vid1-61643

eiet/S
Parts and accessories of all kinds,
including the famous " AUTO-
VEYORS " 3 - ELECTRODE
VARIABLE Condenser, the most
efficient precision controller of
oscillations in Radio circuits.
Marconiphones and all leading
Broadcasting Sets in stock.
Catalogues on application. AD-
VICE AND INSTALLATIONS
BY EXPERTS.

AUTOVEYORS, LTD.
Radio Supplies and Service

84 VICTORIA STREET, WESTMINSTER, S.W. 1.
(Phone : Victoria 309)

Our Great .

" HERTZITE
CRYSTAL

RECEIVING SET
Price 65/- Carriage 2/ -

Including B.B.C. Commission

IS THE ONE YOU WANT FOR

BROADCASTING.
" HERTZITE " CRYSTAL

2/6, Post Free.
With our Patent Detector, 5/6, Post Free.

This Crystal is not a German Production. The Formula is our property
and you are hereby warned against infringement.

" HERTZ ITE " & "PER IKON " DETECTOR
(without Crystals), 6/6, Post Free.

" PER IKON " CRYSTALS, 2/6, Post Free.

RUSSELL ( SHAW,
38, Great James Street, Bedford Row, W.C. 1.
Reached from Holborn through Brownlow Street (near Chancery Lane

Tube Station) or Hand Court.

Ii
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ACHIEVEMENT

5 -Valve Set. Price £40 0 0.
Price without accessories, £33 10 0.

P.O. Registered No. 1108.

4 -Valve Set. Price £33 10 0.
Valve amplifying receiver alone, without

accessories, £27 5 0.
P.O. Registered No. 0112

nm%

3 -Valve Set. Price £30 15 0.
Valve amplifying receiver alone, without

accessories, £23 15 0.
P.O. Registered No. 0109.

The Set illustrated is the one that helped to
bring " Shelah " back to health, as recorded
in the " Daily Mail " of February 9th, 1923.

A COMPLETE RANGE
Our new Works extension is now
ready, enabling us to give delivery two
days from receipt of order.

We were the first radio engineers en-
gaged in the production of a complete
range of popular sets and components
while wireless was still in the experi-
mental stage.

The 4th edition of our catalogue is the most
comprehensive wireless list published, and is
equally useful for the users of broadcasting or
experimental sets.

It will be forwarded free of cost on application.

All our Broadcasting models are self-contained
instruments fitted with high frequency ampli-
fication, 300-4000 metres wave length range,
bringing in the British and Continental tele-
phony without the use of any additional
accessories.

All bear the Broadcasting seal and G.P.O.
Registered Number.

The success and variety of the display
of R.I. sets was the outstanding feature
of the Ideal Home Exhibition.

RADIO INSTRUMENTS
LIMITE D

Managing Director : j. JOSEPH, M.I.E.E.
Chief Designer : W. A. APPLETON, M.13,E., M.I.R.E., late Admiralty Technical Research Officer.

ONLY ADDRESS,
Works, Offices and Showrooms:

Telephone : Regent 1908

lii

12 HYDE STREET, NEW OXFORD STREET, W C 1
Telegrams : " Instradio, London."

(E.P.s. 38)
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THE

GAM -O -PHONE
CRYSTAL RECEIVING SET

Including
Royalties

Simplicity, absolute efficiency and craftsmanship;at
a low price, tend to make the " Gam -o -phone " the
wonder proposition of the wireless market.
The " Gam -o -phone " has a wavelength range of
roo to a i,000 metres, and is entirely suited for
general broadcasting receiving. Only one adjust-
ment has to be made, by which very fine tuning is
obtainable.

THE
TRADE

 SUPPLIED.

Price 1 - 10 - 0

WHALE & CO.,
321, Vauxhall Bridge Road,

VICTORIA, LONDON, S.W. 1.,
and

201, Powis Street, Woolwich.
'Phone Nos.

WoolwichVtc
i

5 54 41 83::111111111111M11

MODERN WIRELESS

PHONES ! !

PHONES ! !

Note the Prices
List Total Res.
No. Make in ohms

201 Picard 4,000

Post -
Price age

21/- 9d
202 Picard 8,000 22/6 9d.

Moulded ebonite receivers, double duralumin straps fully
adjustable.

203 Picard 2,000 8/- 5d.
Single receivers only, complete with cords.

208 Thomson -Houston 4,000 25/6 9d.
Highly polished detachable receivers, double nickel -plated

light steel spring straps.

210 Thomson -Houston 4,000 27/6 9d.
As above, with double imitation tortoiseshell straps.

Very attractive.

TRADE SUPPLIED. Full List of Headphones Sent Post Free.

W. JOANES SOLE AGENTS,

42, Jenner Road, Stoke Newington, London, N.16.
Telephone: Dalston 474, 

The Instrument of refinement which
appeals to people of mus:cal taste

THE RAD2LION

RADOLION
CABINET 3 VALVES
Price 30 Gns. (Inclusive of all royalties).

P. M. G. BROADCAST RECEIVER

Designed to give maximum power
and volume and yet possesses a degree
of control which guarantees purity
of tone in reception combined with
the utmost simplicity in operation.

THE RADoLION.
CABINET 4 VALVES 40 GNS
CABINET 3 go 30 GNS
PANEL 4 3 I 27 GNS
PANEL 3 3 9 .. 22 GNS
PANEL 2 P I

15 GNS
Inclusive of all royalties.

Sole Distributing Agents-

The WIRELESS AGENCIES, Ltd.,
64, MORTIMER ST., LONDON, W.1.
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RELIANCE VALVE RECEIVERS
Easy to manipulate. Comprise First Quality Components.

Unsurpassed for Clarity.

RELIANCE 1 -VALVE BROADCAST RECEIVER
Complete Station with Equipment, Aerial Wire, &c.

RELIANCE 2 -VALVE BROADCAST RECEIVER
Complete Station, with Equipment, Aerial Wire, &c.

RELIANCE 3 -VALVE BROADCAST RECEIVER
Complete Station, with Equipment, Aerial Wire, &c.

PRICE £6:6:0
(Plus Taxes £.1 :12 : 6)

PRICE £8:8:0
(Plus Taxes, £3 : 0 : 0)

PRICE £ 12:10:0
(Plus Taxes, £4 : 2 : 6)

Each Set is contained in highly polished Mahogany Slope Cabinet, and
is ready for Listening -in upon attaching wires to necessary terminals.

OUR DE LUXE 3 -VALVE RECEIVING STATION IN PEDESTAL CABINET
is specially designed for the Drawing Room, and is supplied with Loud Speaker
of approved quality. Price (including Fees, etc.) 25 Guineas.

EVERY INSTRUMENT APPROVED AND STAMPED.

HENRY J. BREWSTER & CO Wireless Apparatus
Manufacturers, etc.

11 QUEEN VICTORIA STREET, E.C.4 Phone City 768

CUT HERE

IN connection with your announcement in MODERN
WIRELESS, please supply me with :-

Enclosed please find remittance of
(Leave blank if not an order)

Name

Address

Date
liv

<---- USE THIS COUPON
. IlliliiiiiiilliiiiiiiiiliiilliliiiiIiillilliliiililiiiIiimilliiliiimilliilliliiiiimililiiiiiimilimiiiiillimililiiiimiz.-

..--- If you are interested in any of the= announcements of the Advertisers in this
-=--7.-

issue.
.7 -.. THIS COUPON is intended to save=
:_-_-- Time and Money
.._- When inquiring for special particulars or
=--=-- a catalogue from an advertiser, use this--=

coupon. It will ensure you prompt atten-
tion.

-T=--
The advertiser will see the value

-.. of advertising in your magazine and the= increased revenue to the proprietors will_=--
-..-- ensure the improvement month by

w :--=-=--
month of MODERN WIRELESS.g = Use this coupon whether you send an orderw =.-

x -._-_ or merely an inquiry.
F. .f ------ A UNIQUE SCHEME

You can save a great deal of time,
money, and trouble if you send the

coupon in an open envelope to :-
SCHEFF PUBLICITY ORGANISATION, LTD.

125, Pall Mall, LONDON, W.1
our Advertising Managers. On the coupon
put down all the names of the advertisers
whose catalogues you would like to have,
enclosing postage only where necessary.
If special particulars are desired, name .7,=_

them, Scheff Publicity Organisation, Ltd. 7 --_-

will see to the rest. Your expense is one
= half -penny ! ..7 ---=-

SEND THE COUPON AT ONCE! :---_-

re-:
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THE

' With the Fuller High-tension Battery
you can count on six months' service
on one charge alone. Recharging
costs you only a few pence, and with
ordinary care the Battery will last
10 years in normal service. That
is just one of many reasons why

FULLER BLOCK
BATTERIES

are universally recognised as "perfect
for Wireless Work." There are no
plates to buckle, no possibility of
injury from accidental shorting, and
complete absence of fire risks.

Sold by Wireless Dealers, Electricians
and Fuller Battery Service Agents
throughout the United Kingdom.
Dealets who are not fully stocked
should write us at once.

6 -VOLT L.T. BATTERY
in ebonite case with strap handle
B.W. 6/20 .. .. 25/.
B.W. 6/40 .. .. 49/.
B.W. 6/60 . . . .. 52/6

30 -VOLT H.T. BATTERY
impregnated wood case with outside

terminals and sliding lid
H.T. 1 . 30/.

Ji

Fuller Components
We also manufacture a range
of component parts as under :

Intervalve Transformers
Telephone Transformers

Filament Resistances
Lead-in Insulators

Blocking Condensers
Valve Holders

Moulded Knobs
Switch Arms

(ACCUMULATORS - SOLID - NO PLATES

Accumulator
is

Fuller's United Electric Works, Ltd.
WOODLAND WORKS, CHADWELL HEATH, LONDON. E.

Telegrams : Fuller, Chadwell Heath.- Telephone : Ilford 1200 (6 lines)

lv
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GECoPHONE

CRYSTAL SET NO. 1.
Cat. No. B.C. 1001.

Single circuit crystal Receiving
Set complete with one pair
double head - phones (2,000
ohms) and aerial equipment.

Approx. range, 25 miles.
Price complete

£5 10 0

GECoPH N
(Regd. Trade Mark)

"LISTENING -IN " SETS
F you would enjoy to the full the many

Ipleasures. and benefits of Broadcasting,
i

" Listen -in " with a GECoPHONE Set

which, being devoid of all technical compli-
cations, can be easily installed and operated.

GECoPHONE Sets are manufactured by
the G. E. Co. (General Electric Company),
and are the outcome of many years' exhaus-
tive research and manufacturing experience
in telephone and wireless development.

GECoPHONE Sets are all that can be
desired in efficiency, design and construc-
tion, and afford the most perfect reception
of Broadcasting.

They are fully approved by H.M. Postmaster -

General, and comply in all respects with the
Regulations affecting Wireless Broadcasting.

GECoPHONE
CRYSTAL SET NO. 2.

Cat. No. B.C. 1501.
With additional apparatus and
for more selective tuning than
Crystal Set No. r. Complete
with one pair double head-
phones (2,000 ohms) and aerial

mipment.
Approx. range, 3o miles.

Price complete
£9 15 0

GECoPHONE
2 -VALVE SET.

Cat. No. B.C. 2001.
A Cabinet Set in polished
mahogany of tandsorne appeat-
ance, complete, with valves, all
batteries and one pair double
head -phones (2,000 ohms).

Approx. range, TOO miles.
Price complete225 0 0

SOLD BY PRINCIPAL ELECTRICIANS, MUSICAL AND WIRELESS DEALERS' STORES,
Sole Selling Agents for the Music Trades in Great Britain and Ireland,

COLUMBIA GRAPHOPHONE CO., LTD., 102-108, Clerkenwell Road. London, E.C. I.

(Manufacturers & Wholesale only) THE GENERAL ELECTRIC CO., LTD., Marno House, 1Cinesway, London, N.C. 2.

Printed by SPOTTISWOODE, BALLANTYNE & Co., LTD., Colchester, London and Eton, and published on 26th of preceding month at 3, boa Court, Fleet Street, L
by the Proprietors, RADIO PRESS LIMITED, Devereux Court, Strand, W.C.2. Subscriptions and editorial communications to go to latter address. Advertisement Offices'
Schell Publicity Organisation. Ltd., 125, Pall Mall, London, S.W.'. Registered as a Magazine for transmission by Canadian Magazine Post. Sole AgentA for Australasia

Gordon & Gotch (Australasia), Ltd.1 Sole Agents for South Africa : Central News Agency, Ltd. Aprii, 1923.
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