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SUMMERTIME WIRELESS.

N anticipation of the arrival of warmer weather, when
I[ outdoor interests and vecreations will replace the
fireside, we have arranged for the next issue of 7'/
Wireless World, dated May 13th, to be devoted largely
to wireless out of doors. Special

In other countries, where perhaps the climate-is more
favourable for the purpose, wireless achieves even greater
popularity in the open air than it does at home, But in
this country, it would seem, manufacturers have rather
neglected the question of portable sets, and ene can
only call to mind two or three examples which are

purchasable on the British market.
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record in popularlty this summer, also provides a special
opportunity for the advantages \xhlch a wireless *receiver
provides. With the car, the case for lightness is not
quite so important as the necessity for compactness, and
special consideration to compactness of a receiver for
car use has been given in one of the articles which will
appear next week.

i

with the Capitol Picture Theatre, Haymarket, London,
is arranging for loud-speakers to be equipped in the
Capitol Theatre to reproduce the King’s Speech for the
benefit of those who are able to attend the theatrve at that
time. No charge will be made for admission, and those
of our readers who are able to do so are cordially invited
to be present. The theatre will open at 10.30 a.m.
A9
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SUPER HETERODYNE RECEIVERS.

Prlnc1ples of the Harmonic Oscillator.

By W. JAMES.

HE superheterodyne system of reception combines
the great advantages of enormous sensitivity and
selectivity with ease of operation. Most receivers

of this type have two main controls, one being for the
adjustment of the set to the wavelength of the desired
signal, and the other the setting of the oscillator to pro-
duce oscillations of a frequency to give the intermediate
frequency for which the intermediate-frequency amplifier
is adjusted. Sometimes there is a control whith enables
one to alter the degree of amplification. "This may take
the form of a potentiometer, or perhaps the desired effects
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Fig. l.—Explanatory diagram of the ordinary superheterodyne
receiver.

can be obtained merely by regulating the filamént current
of the valves in the amplifier ; occasionally a scientifically
designed volume control is employed.

Superheterodyne Action,

Readers of this journal are no doubt familiar with the
principles of superheterodyne action. Signals are tuned
in the ordinary way with an aerial and tuner, or a frame
aerial and tuning condenser (Fig. 1), and in one system
the oscillations are applied to a valve which is set to
rectify either by connecting a grid condenser and leak to
the grid of the valve, or by using a suitable valve with a
negative grid bias and appropriate plate voltage. A local
oscillator is employed to induce oscillating currents into
the grid circuit; hence in the 'grid circuit of the rectifier
are the oscillations representing the incoming signal and
those due to the oscillator. (In Fig. 1, coil L, of the
local oscillator is coupled to coil Ly in the grid circuit
of the rectifier.) The valve rectifies these currents, with
the result that a current, modulated according to the in-
coming signal, and having a frequency equal to the sum
(or difference) of the frequency of the incoming and
locally generated osmllatlons, flows in the plate circuit of
the rectifier.

A circuit, C, L, (Fig. 1), tuned to the new f1equency
of the curlents, is connected in the plate circuit and
passes on the currents to the amplifier. In the figure,
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circuit C,; L, is coupled to a second circuit, C, L,, the
tuned coils forming a tuned high-frequency transformer.
If the transformer is suitably designed, it will pass to
the amplifier currents of the new frequency and the
modulating (side) frequencies only. Such a sharply tuned
transformer is often termed a ‘¢ filter,”” and will be re-
ferred to here as such, although the writer does not like
the name, and uses it only becausé it serves to distinguish
it from the transformers or other couplings of the high-

frequency amplifier, which wusually are deliberately
bluntly tuned.
The most suitable intermediate frequency depends

partly on the degree of selectivity desired, but mainly on
the type of valve employed in the amplifier. It is obvi-
ous that an amplifier employing ordinary tuned couplings
for a frequency of, say, 150,000 cycles (2,000 metres)
with valves of the D.E.5 or D.E.5.5 class will either bz
troublesome through instability, or else give a relatively
poor-amount of amplification. With valves of this class
it is desirable to employ an intermediate frequency of,
say, 60,000 cycles (5,000 metres) or more, depending on
the form of coupling. On the other hand, it is quite
possible to use fairly effectively an intermediate frequency
amplifier for 150,000 cycles when valves such as the
D.E.R. are employed. In many cases it is desirable to
go as low as 30,000 cycles, but with this frequency trouble
will probably be experienced through interference.
Examples have been worked out in earlier articles® and
should be consulted by those who desire further informa-

- tion on these points.

" Relatioriship of the Frequencies.

A little thought will show the relationship of the three
frequencies—the incoming, the locally generated, and the
resulting intermediate frequency. If it 15 decided that
the amplifier is to work on a frequency of 60,000 cycles,
the locally generated oscillations should be 60,000 cycles

HT.
/. 9
E Lo o
Ly Oy AmpPUIFIER
—
DETEGTOR
-=1 AND
P OSGILLATOR
= {els 5
LT
—o

Fig. 2.—The harmonic frequency changer.

higher or lower in frequency than the-incoming signal.

Thus, if the signal tuned by the aerial is 1,000,000

cycles (300 metres), the local oscillator should be set to -
1 The Wireless World, January 21st, p. 553.
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Superheterodyne Receivers,— HT+

1,000,000 + 60,000 cycles ;

401

HT#

HT+

that is, 1,060,000, or
940,000.

One-Valve Frequency

- Changer. X

With the object of get-
ting as much as possible out
of the valves, attention has
been directed to arranging
the first detector in such a
manner that it will pro-
duce the local oscillations
as well as rectify—that is,

[

to dispense with the oscil-
lator of Fig. 1 and to cause

o

the detector to rectify and
produce oscillations of the
necessary frequency. It might be thought that the valve
could be made to oscillate in the same manner as in the
usual regenerative receiver, but this involves mistuning the
tuned circuit by the amount of the intermediate frequency.
‘The net result of doing this is a reduction in the signal
- strength compared with the two-valve frequency changer,
(:ombined with exceedingly tricky operation, as the mis-
.tuning necessarily weakens the incoming signal. Several
practical schemes which give the desired economy have
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Fig. 4.~~Connections when a stage of untuned H.F. is added.

been worked out, however, and one of them, due to
Messrs. Armstrong and Houck, may be understood by
referring to Fig. 2. In this arrangement is a second
tuned circuit, C, L,, to which is coupled a reaction coil
Lg. With the valve properly adjusted and the coupling
right, oscillations are generated in the tuned circuit, and
their frequency is decided (practically) by the constants
of C,L,. As C, is adjustable, the frequency can be set
to any suitable value. When this frequency differs con-
siderably from that of the incoming signal, the arrange-
ment js perfectly stable; the tuning of one circuit does
naot affect that of the other, and the locally generated
oscillations are not radiated from the frame or other
aerial to any appreciable extent. But for supethetero-
dyne action, oscillations differing in frequency from the
incoming ones by a relatively small amount are necessary.
These are obtained by working the valve in such a manner
that strong harmonics are prodaced. It might be
arrangerd, for instance, that the second harmonic be rela-
tively strong. Then, if the frequency of the circuit
6

Fig. 3.—-A complete recaiver with a harmonic frequency changer.

Co Ly be so adjusted that the second harmonic beats with
the incoming signal to produce currents of the right inter-
mediate frequency in the plate circuit C, I,, superhetéro-
dyne action is obtained. Thus, if the intermediate fre-
quency is 60,000 cycles, and the frequency of the signal
is 1,000,000 cycles, the second harmonic should have a
frequency of 1,060,000 or 940,000 cycles. The funda-
mental or natural frequency of the tuned ecircuit C, L,
should be half the frequency of the incoming signal, plus
or minus half the intermediate frequency, in this instance
530,000 Or 470,000 cycles.

A Typical Receiver,

The operation of a typical receiving system (Fig. 3)
may be explained as follows. The desired signal is
tuned by the frame (or other aerial) and condenser Cg,
and is applied to the grid of a valve set to rectify. In
the grid of this valve is a circuit, C, L,, condenser C,
being variable, and in the plate circuit is a reaction coil,
Ly, and a circuit, C, L, tuned to the intermediate fre-
quency. A second circuit, C,L,, is coupled to C, L,,
and connected to the three-valve ¥L.F. amplifier, the

-valves of which are coupled by transformers T, T,, and

T,. The last valve is set to rectify, having a grid con-
denser and leak, C,R,, and its plate circuit contains
telephones and a bye-pass condenser, C,; or a note mag-
nifier may be connected in the usual way. Transformers
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Fig 5.~Connections when the receiver is intended for the recep-
tion of G.W. signals.
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Superheterodyne Receivers.—

T,, T, and T, may be bluntly tuned ; circuits-C, L and
C, L, form a sharply tuned tlansformel or & ﬁlte1
Circuits Ly, C, and L, cause the valve to oscillate at the
frequency detelmlned by C, L,, and because of the
arrangement of the circuit, harmomcs are produced. Of
these, we assume the second is the strongest; and by
adjusting C, its frequency can be made to differ from
that of the incoming signal to give in the plate circuit
C, L, currents of the desired intermediate frequency.
As circuit C, L, is tuned very approximately to half the

frequency of the tuner Cp and the frame aerial, adjust-

ments of C, do not react on the tuner and make it neces-
sary for a readjustment of Cy  The oscillations im-
pressed on the amplifier are of course magnified and
rectified, and actuate the telephones in the plate circuit
of the last valve.

It will be understood, of course, that should it unfor-
tunately happen that harmonics besides the second one
are of sufficient strength to beat with the incoming signal
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H.F. DETEGTOR AND
REFLEXED OSCILLATOR

Fig. 6.~~The intermediate frequency may be reﬂexed through the
first valve, as shown here.

and produce . currents of ‘the intermediate frequency,
these will be amplified. In practice, however, the cir-
cuit can be rnade to generate a strong second halmonlc,
and little trouble is ploduced by othel harmonics.

To generate oscillations having strong even harmonics,
the reaction coupling should be much tighter than the

critical amount necessary for the production of oscilla- =

tions, and the mean grid voltage should be made higher
than or lower than the voltage which would make the
If grid con-
denser and leak rectification is used, it-is advisable to
employ a low value of grid leak, or if this is not used,
but a potentiometer is employed, the potentiometer should
be adjusted to give anode rectification.

Receiving C.W, Signals.

The circuit described is of course only suitable for the
reception of modulated waves, such as telephone signals.
To receive continuous wave telegraph signals it is cus-
tomary to employ a separate oscillator tuned to a fre-
quency differing by, say, 1,000 cycles from that of the
high frequency amplifier; and to couple it to the grid
circuit of the second detector. A separate oscillator may
be dispensed with, if desired, by arranging the second
detector to produce oscillations and harmonics as well as
to rectify, in the manner described above. In Fig. g is
A I2 -
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the harmonic superheterodyne receiver of Fig. 3, but
with the second detector arranged to ploduce oscilla-
tions. The' oscillations are produced by the reaction
coil L, dnd the circuit L; C;; when the second harmonic
is utilised, the latter circuit is tuned to a frequency
whichy, is equal to half the frequency of the intermediate
flequency plus or minus half the frequency of the L.F.
beat note desired.
Adding H.F, and Reﬂexing.

In'some instances better results are obtained by employ-

ing a stage high-frequency amplification between the aerial
and the first detector. The coupling may be of the type
which does not require exact tuning, and should of course
be designed to be effective over the range of wavelengths
of the signals which may be received. A plug-in
coupling unit may be used here with advantage. In
Fig: 4 a high-frequency transformer T, is shown as the
coupling, and its secondary winding is connected to the
grid of the first detector, which is anan«red on the har-
monic system descubed in connectlon with Iigs. 2, 3
and 5. )

It has been found posmble to reflex the" intermediate
frequency through the first valve with a corresponding
economy of valves by the method of Fig, 6. On follow-
ing out the circuit-it will be seen that the incoming
signal is amplified by the first valve and its H.F. trans-
former, and that in the grid circuit of the second valve
it combines with the oscillations generated by circuits
C, L, and Ly, and produces currents of the intermediate
frequency in the plate circuit of this valve. These cur-
rents- pass through the primary winding of the reflex
transformer, and influence the grid of the first valve
through the secondary winding. They are then passed
by transformer T, to the grid of the first detector, and

_increase the efficiency of this valve, producing stronger

currents in the ** filter ”” C, L,, C, L,, than-would be pro-
duced if the currents were not reflexed. Tt is a matter
of some difficulty to arrange a circuit which will give a
worth-while increase in the signal strength without add-
ing considerably to the complications of the circuit.

T HE INTERNATIONAL BROADCASTING
BUREAU.

F]INE countries are represented in the Cornrnittee of

the new Broadcasting Bureau, the members of
which will carry out the task of mainfaining touch
between the various broadcasting enterprises in Europe.
The nine members are :(—

Admiral Carpendale, for the British Broadcasting Company.

M. Robert Tabouis, for the Compagnie Francaise de Radio-
phonie.

M. H. Giesecke, representative of the German Wireless Tele-
phony enterprises.

M. A. Hubert, for Radio-Belgique.

M. E. Ivoboda-, for Radio-Journal, Prague.

M. A. Dubois, for Dutch transmissions.

M. Maurice Rambert, for Radio-Gieneva.

M. Skottun, for Scandinavian Broadcasting,

M. Guillen Garcia, for Spanish radio-telephony,

The management of the Bureau, it will be remembered,
‘has been entrusted to Mr. A. R. Buwrrows, formerly of
the B.B.C, The institution of this representative body
should go far to ensure harmonious working between
stations in the interests of listeners of all nations.

22
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An Inexpensive Set of Unusual
Design, Giving Excellent Results.

By STANLEY CURSITER, O.B.E.

HE circuit used i this crystal set is very simple
and gives excellent results.® It contains no ex-
pensive components, but offers scope for crafts-

manship in making up. It is particularly suited to con-
ditions which are more or less permanent, such as receiving
the local station on a definite aerial and earth system, as
it can then be tuned to_ the desired wavelength and- all
connections soldered. If adjustability is necessary, the
two  connections ‘““¢’’ and ‘&%
(Fig. 1) can be made of flex ending
in clips, as shown in the photograph,
but it will then have the attendant
disadvantages of less perfect con-
tacts and possible dead-end losses.
The position of the two contacts
“ag” and “§ 7 will vary with the
constants of the aerial-earth and the

.1”

crystal-phone circuits, but it is sel-

Fig. 1.—Connections

of the crystat set, . dom that the best results will be got

with ““e¢” and “07 coinciding.
When ‘¢’ has been adjusted to tune to the desired
wavelength, ‘“ 27’ should be moved until the loudest
signals are heard. This will usually be found
helow the point ‘“ @,”” but will- vary accord-
ing to the ‘‘load”’ imposed by the ecrystal
and phones, and may come above. Altering
the position of “ 4’ will not materially affect
the tuning arrived at in the placing of ““ a.”
The ideal tuning coil should be of the
low-loss air-spaced type wound with No. 14
or No. 16 S.W.G. copper wire in one con-
tinuous length, but with a diameter of even
8in. this makes a large and cumbersome coil,
so it was decided to divide the inductance into
two sections arranged concentrically. The
arrangement of the completed set is shown in
Fig. 2, but intending constructors may
have to make slight modifications, as the
arrangement really depends on the form
assumed by the inductances.

' Gee The IWireless World, April 30th, 1924, [IE[l 7~

“What is the Best Circuit for ~Crystal Re- = L
ception? > by F. M. Colebrook, B.Se.

9
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Two half-pound reels of No. 16 tinned copper wire
are required, and it was found that the particular wire
available when wound on formers 4}in. and j5ins gave
coils sdin. and 6¢in. respectively when released from the
formers. ,

The wire should be stretched out in one continuous
length and pulled over the edge of a piece of wood to
remove’ all kinks and bends. Having selected a tin or
other cylindrical object of the right diameter as a former,
pass a few turns of string round one end and attach to a
loop on the extreme end of the wire. Then, keeping the
wire taut, wind it on by revolving the tin. .

When removing the wire from the former it is neces-
sary to release both ends simultaneously, as otherwise
the coil will be larger at one end than the other.

The turns are spaced with a cotton string of about
the same thickness as the wire. If a thin strip of ebonite
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A Novel Crystal Set.— _
or wood is placed under the wire at alternate bindings,
the coil can bé made quite substantial and rigid. The
method should be quite clear from- Fig. 3. :

LI
YK

DDLU |

Fig. 3.—Method of securing the turns of wire to make the coil
> rigid.

Uy

In the set described there are zg5 turns in each coil,
but it is better that the exact number to suit the par-
ticular circumstances should be determined by an experi-
mental assembly before final arrangements are made, so
that, if necessary, the coils may be reduced to the exact
munber of turns required and dead-end losses eliminated.
The number of furns and thickness of the spacing string
will determine the width of the ebonite base. In this

set it is 3%in., and Fig. 4 shows how it was cut, with

Wireless .
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a fret saw, from a 6in. x 6in. x }in. panel. It was put
together with ordinary wood scréws ; the holes were drilled
a little on the large side and plugged with wood. The
crystal detgctor is electro-plated, as are the terminals,
so with the tinned copper coils the whole set makes a not
unpleasing scheme of silver and black.

A

Fig. 4.—The ebonite parts are cut from a sheet as
indicated here. Pieces A and B are marked in fig. 2.

AN EFFICIENT /AMATEUR STATION.
Details of G2FM..

HIS interesting station, operated by Capt. ¥. C.

McMurray and Mr. R. E. Laurence Beere, is situ-
ated at Thornton Heath, Surrey. The transmitter, a
coupled Hartley, can be seen to the right of the photo-
graph, for which the main H.T. supply is derived by
means of a step-up transformer giving 5,000 volts with
an electrolytic rectifier consisting of 60 cells, using
aluminium and lead electrodes with a 20 per cent. solu-
tion of Amonium phosphate as the electrolyte, the supply

being smoothed by means of chokes and condenser banks
giving an output of 3,500 volts D.C. to input of the
oscillator for C.W. working.

A D.C. generator (the controls for which can be seen
in the middle foreground) is used for telephony working
on the transmitter seen in the left foreground of the
photograph. On the right can also’ be seen apparatus
for sub-control, consisting of a relaying sounder and
galvanometer connected to land line.

: On the left are three receivers, two
being used for short wave work and
the other for the 200-2,000-metre
band. The station in the past was
-well known for speech transmissions,
frequently to be heard on the 150-200
and g40-metre band, and during the
past four months has been working
C.W. on a wavelength of 98 metres

Good DX Work,

G2FM has been successful in effect-
ing two-way communication with over
a hundred American and Canadian
stations, together with stations in every
country of Europe. In addition, the
station has been heard in Urderband,
India, and has received Australian
and New Zealand amateurs.

Incidentally, it was one of the first
stations to work GHH, Mosul, Iraq,
forwarding a message to the Air

A view of the imposing array of equipment at G2FM.

!14

Ministry, London, and communicating
on many subsequent occasions.

25




MAY 6th, 1925

Wireless
- World

FILAMENT RESISTANCES IN
PARALLEL.

The system of connections given
in the acecompanying diagram, in
which two variable filament resist-
ances are connected in parallel, has
several useful properties. If both
resistances are provided with ¢ off ”’
positions, bright or dull emitter

valves may be used with one of the
resistances in circuit and the other
switched out.

Filament resist—-
ances of 5 and
30 ohms, con-
nected in paratlel,
provide for inter-
changing bright
and dull emitter
valves and giving
critical control.

When both resistances are switched
on, the net resistance will not exceed
5 ohms, but the 3zo-ohm resistance
will provide an excellent vernier ad-
justment. The fine control of resist-
ance obtained in this way is of great
value in adjusting the filament tem-
perature of ‘‘ soft *’ detecting valves.
—H. W. w.

[eReReNel

WINDING DUOLATERAL COILS,

Hand-made duolateral coils are
generally wound on a cylindrical
wooden former provided with two
rows of pegs spaced at suitable inter-
vals. The pegs are withdrawn from
the completed coil after it has heen
treated with paraffin wax and an
attempt is then made to %lide the
coil off the former without damaging
the inside layers. There will be no
risk of doing this if, before com-
mencing the coil a single layer of
enamelled wire is wound between the
rows of pegs on the former. Over
this layer of wire wind a strip of
paper equal m width to the distance
between the spokes. For a former
2in. in diameter the length of the

Io

strip may. be about 2oin., which will
enable it to be wrapped round the
former three times, This paper when
stiffened by the wax, forms a strong
foundation for the coil which is easily
slipped off the former after pulling
out the layer of enamelled wire under-
neath.—L. C.

0000

A VERNIER TUNING CONDENSER.-

A vernier condenser giving a very
fine adjustment may be constructed
Ly arranging two brass plates in the
manner indicated in the diagram.
The plate A is rigidly supported on
a strong bracket, but the plate B may
be moved towards A by the pressure
of the adjusting screw C. The rate
of change of capacity will depend
upon the distance between the point
where the screw touches the plate
and the bottom of the flexible

bracket.
MicA

Simple form of construction for a vernier

condenser.

A sheet of mica should be stuck
on to the plate A with shellac var-
nish to prevent short circuiting, and
an ebonite extension handle will be
found a great convenience on short
wavelengths.—G. C. D.

0000
SECURING NAME TABS.

The small celluloid and xylonite
tabs used to distinguish battery,
aerial, and earth terminals are gene-
rally cemented to the panel with glue
or varnish, which does not always
hold. A much better method of secur-
ing the tabs is to use rivets made

05

A Section Devoted to New Ideas and Practical Devices.

from ordinary pins.

"The panel is
drilled with a fine Morse drill, and
pins are selected which are a good

fit in the holes. With the tab and
pins in position, the shank of each
pin is cut off, leaving about tin. pro-

COMPLETE

{ G AERIAL G )

Small celluloid labeéls can be secured to
the panel face by means of pins bent over
on the underside.

PINS BEFORE
CUTTING

jecting below the panel. When the
pins are bent over at right angles, the
tab will be permanently secured in
position.—J. C,
M 0000

PRESERVING TELEPHONE WINDINGS.

It often happens that Brown
““A” type telephone bobbins when
rewound do not last for very long.
After rewinding one of these ear-
pieces three times, the writer came
to the conclusion that the failure was
due to strains imposed on the interior
of the winding by a slight movement
of pole-piece laminations. when they
were  screwed to the permanent
magnet, combined with the pressure
exerted by the outer layers of the
winding,

Accordingly several layers of soft
tissue paper were wound on to the

“laminated core before commencing

the winding, with the result that the
present winding has been giving
successful service now Tor more than

a year.—F. M.
[eReNoNe]

A SLOW MOTION DEVICE.

A slow-motion adjustment that
works directly on to the tuning knob
is shown in the accompanying dia-
gram. Another tuning knob is fitted
to an ordinary valve socket over

A I3
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which is stretched a short length of
thick-walled rubber tubing. A split
valve pin is screwed vertically into
the panel near the edee of the tuner
knob, so that when the socket is

pushed on to it, the rubber band will

come into contact with the knob,

RUBBER
TUBING

A sxmple device for providing cntlcal
adjustment.

As the diameter of most knobs is
small, this method of adjustment can
be recommended only in the case of
freely moving condensers and vario-
meters.—H. W. W,

[eeNelo)

CORRECTING FILAMENT SAG.

Before the importance of mounting
a valve vertically was realised many
receivers were built with the valve-
holders mounted on vertical or slop-
ing panels. In existing receivers of

this type, or in cases where it is im- -

practicable to mount the valves verti-
cally, it ‘is an advantage to reverse
alternate valve-holders.  Then, if
valves are interchanged periodically
the direction of sag will be reversed
and any previous displacement of the
. filament will be corrected.—E. L. B.

0000

REMOVAL OF SULPHATE FROM
ACCUMULATOR, PLATES.

Very badly sulphated accumulators,
which will not yield to' the usual
treatment of a prolonged slow charge,
may be saved from the scrap heap by
the following method.

The acid is emptied out and the
cell is filled with distilled water and
.allowed to stand for several hours in
order that any acid held in the paste
may have time to diffuse out. The
cell is then filled with a solution of
pure  sodium  sulphate (Na,50,
10H,0). The concentration is not
important, but zoo grams per litre
may be mentioned as a guide. The
cell is then put on charge in the usual
way, when the sulphate will gradu-
ally disappear. Before refilling the
cell with acid it is most important to
remove all traces of the sodium sul-

A 16

“than the

-of the spool.

Wireless
Worladl

phate solution. by prolonged soaking
of the plates in distilled water, two
or three changes of water being made
before - the washing process is re-
garded as complete.

The action of the sodium sulphate
is attributed to the fact that the solu-
tion ‘on electrolysis becomes acid in

+ the neighbourhood of the positive

plate and alkaline near the negative

plate, and that a higher voltage is

necessary to liberate oxygen in the
acid solution and hydrogen in the
alkaline solution. There is a ten-
dency, therefore, for the lead sul-
phate at the negative plate to- be re-
duced to lead, and at the positive
plate to be ox1d1sed to lead peroxide.
—F. F.

0000

WINDING WITH FINE WIRE.

The greatest difficulty encountered
in rewinding high-resistance tele-
phones is the continual breaking of
the fine wire.
lapping turns and joinfs in the supply

Method of supperting spool for paymg
out fine wire.

spool and to temporary seizure of
the spool on its bearings. The fol-
lowing method of suspending the
spool of wire resulted in a complete

- solution of the difficulty.

An ebonite rod ‘a little shorter
length of the spool iwas
centred at each end and inserted in
the hole running through the centre
A frame was then con-
structed from brass sheet about §in.
thick and fitted with two adjustable
brass centre cones. When the spool
and ebonite mandrel are supported by
these- centres, the spool will rotate
with the minimum friction.

If the frame is suspended by string
so that it can swing freely, a seizure
of the wire will be indicated by the
movement of the spool towards the

This is due to over--

MAY 6th, 1925.
telephone bobbin, and unless the
spool is very heavy, the winder can

be stopped in time to save a break-
age.—H. L. O.

0000
AVOIDING KINKS IN AERIAL WIRE,
" The bronze and copper wires

usually employed for aerial construc-
tion are, when purchased, obtained in
the form of a hank, and difficulty is
sometimes experienced “in uncoiling
the wire owing to the tendency it has
to spring into loops and when pulled
tight create kinks.

This is particularly the case with
hard bronze wire, and many amateurs
being aware of this take the precau-
tion, when uncoiling, of rotating the
hank through their hands. This
method is rather slow, and a much
better way of avoiding kinks is to
remove the wire in the form of loops,
but in so doing reversing the coil so
that an equal number of loops are
taken from each side. Two loops
might be allowed to fall off from one
side of the coil, after which it should
be turned round so that the next two,
in falling off from the opposite side,

~produce a twist on the wire in the

opposite direction to that created by

the first two. By this process the

wire will be fodnd to lay out flat

along the ground without the slightest

tendency to spring into loops.—N. C.
' 0000

A VERTICAL CONDENSER MOUNTING.

If considerations of space do not
permit the fixing of a variable con-
denser with its spindle perpendicular
to the panel, it may be mounted
parallel with the panel if the spindle

- is actuated through bevel or crown

gearing. Gear of this type
is quite cheap and forms part
of nearly all ‘‘ Meccano ”’
sets. The
gear ratio may
be chosen, if

55 Vertically sup-
i ported conden-
ser operated
through bevel-

led gearing.

desired, to give a vernier

movement to the condenser.
A distinct advantage of this method

of mounting is that the moving vanes

do not fend to alter their position

under their own weight.—¥. J.

26




MAY 6th, 1925,

The Wireless World

the writer deseribed
the construction of a simple
oscillograph, and mentioned
one or two ways in which the
instrument might be used,
without, however, giving any
practical detalls of experi-
ments which could be done with quite a small amount of
apparatus..

Tt is proposed in this article to give a description,
together with the theory, of a very interesting and in-
structive series of éxperiments which have been carried
out on a low-frequency amplifier with the help of this
oscillograph. ;

]:[N a previous issue® of

amplifier.

—M. T

OUTPUT

‘-‘
) z  Fig. la.—
Fig. t —Layout of the apparatus | o Circuit of
used in the tests, g the valve
oscillator.

Briefly, the experiments consisted of applying a pure
waveform to the input of an amplifier and seeing what
happens to the output waveform when various adjust-
ments are made to the amplifier, and in this way finding
the conditions the valve must satisfy for distortionless
amplification.

The amplifier consisted of a good intervalve trans-
former, valve socket, and filament resistance, all mounted
on a boald so that the parts are all accessﬂ)le as sug-
gested by Fig. 1.

The source of pure waveform was a valve oscillator,
connected as in Fig. 1a, with a tuned output circuit giving
a pure sine waveform at about 300 cycles per secend.
Oscillogram A shows the shape of this current, which is
supphed to the amplifier.

There are several things that 1equue attention when
first using an amplifier, even assuming that all the bat-
teries and valves are in good order-—namely, a value for
the high tension suitable to the valve in use must be
chosen, and the corresponding negative grid biss found.
In practice, of course, the amplifier is tested as follows :
The valve is run at its full rated filament voltage, and

1 The Wireless World, March 2bth, page 225,
Yo

Many inferesting experiments can be made with a home- A
made oscillograph. A particularly instructive series is to
examine the effects of wrong operatling condilions of a valve
Conditions which resulf in distorfion can readily
be found and a number of examples are illustrafed.

Wireless
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TESTING FOR DISTORTION.

Some Instructive Experiments of Practical Value.
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By A. P. CASTELLAIN, B.Sc., D.LC.

the maximum rated plate
voltage (say 120) is applied.
mlihammetel is put in
series with the telephones or
loud-speaker, and the local
broadcast tuned in. Vari-
ous values of amplifier grid
bias are tried until one is
found which gives no visible
indication of the broadcast on the mlllnmmete1, although
the loud-speaker is working. This will be found to give
the best quality results with the loud-speaker, for the
reasons given below.

Most readers will be familiar with the ordinary grid -
volts-plate current characteristic curve of a valve (Fiz.
2), which consists of three parts—a bottom bend, a
central straight pertion, and a top bend. If the filament
voltage is kept constant and curves plotted for several
fixed values of plate voltage, these curves will all he
found to have practically the same shape, but displaced
more and more to the left as the plate voltage increases.

The essential function of an amplifier is, of course,
to reproduce the input waveshape exactly to a larger scale
in its output circuit, and hence the only part of the
characteristic curves that is-of interest from an amplify-
ing point of view is the straight portion. This, perhaps,
will be made clearer on reference to Fig. 3. If the
curved part is used, then the output waveshape cannot

L~ ] // !

AN 7
| /70 V.{ON PLAT

R
PLATE
_ CURRENT Y

GRID VOLTS

Fig. 2.—Characteristic curves of a valve, showing the relation-
ship of plate current to grid volts.
be the same as the input. Also it is obvious that the
operating point should be in the centre of the straight
part to get the full use of the latter.

Another very important point is to use a suificiently
high plate voltage, which should be enough tp bring all
the straight part of the characteristic curve to the left of
the zero grid volts ordinate. If the whole straight part
is to be used, and if some of it is on the positive side of
the zero grid volts ordinate, then during part of the time
the grid will be positive, and hence grid current will
flow. TFor small positive values of grid voltage the grid

A 19
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current is small, but it rises as the grid voltage increases.
Fig. 4 shows how grid current varies with grid voltage.

Wireless
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TIME
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ég OUTPUT | ||
2| | WAVE|SHAPE
i 0 [ T
E GRID|VOLTS

|

—
INPUT WAVE SHAPE

RN [T

GRID GURRENT

GRID VOLTS

Fig. 4.—Grid current-grid
voltage curve of a valve.

Fig. 3.—~Explaining the vaive amplifier.

Hence, in thé case under
consideration, there would
be pulses of grid current
every time the grid became
sufficiently positive. These
pulses of grid current flow
through  the  secondary
winding of the input
transformer and will usually
be quite sufficient to over-
load it, with a conse-
quent drop in secondary
voltage, and so will flatten

SEERENEN
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/
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\
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[

Fig. 5.—Showing the distortion caused by grid current.

MAY Oth, rgzs.

the top of the corresponding output wave, as shown in

" Fig. s.

In this dlagram the plate and grid “characteristics of
Figs. 3 and 4 are drawn to the same scale, and a sine
wave input assumed with the operating point on the zero
grid ordinate (7.e., no grid bias), which corresponds in

~ this case to the centre of the straight part of the plate

characteristic.

(A) Oscillogram of the input current to the amplifier.

The output waveform which would be obtained if
there were no grid current is found by p10jection off the
plate characteristic in the usual way, and is shown dotted
in. Fig. 5. The grid current wave shape is obtained in
the same way from the grid characteristic, and is
plotted to the same time scale. Owing to the pulse of
grid current occurring every other half cycle, the output
wave would be flattened during these half cycles, some-
what as shown by the full line in Fig. 5.

If the correct value of high tension is used, but either
too much or too little negative grid bias, then the output
waveshapes corresponding to the larger inputs will be
distorted, either the top or the bottom of the waves being

! -l S
L I/ AY
0 1 L 1S
e :
/| /
- \ /
wz f\
y e 71T
215 QUTPUT
/| 1GRID Ol | | [WAVE SHAPE
/ BIAS )
A X
]
- 1] +] GRID VOLTS
] =
- L~
- '\\INli’U‘T WAVE |SHAPE
I~ i
Fig. 6.—The effect of using too little gri(; bias.
flattened. - Figs 6 and 7 show what would be expected

for too little and too much grid bias respectively, while
the two oscillograms, B and C, show what actually does
happen to the output Waveshapes What -this really
amounts to is that if a wrong value of grid bias is used,
then there is not so ‘much of the straight part of the
characteristic available, and therefore that the possible
output of the valve is diminished.

It will probably be argued by some that they have not
found the value of grid bias to be very critical, judging
either by results on the loud speaker or by the milliam-
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Testing for Distortion.—

meter test referred to” previously. . The olhvious reason
for this is that they are considerably under-running the
valve—in other words, there is a lot more straight part

‘Wireless
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In order to avoid the use of a potentiometer to obtain
critical adjustment of grid bias, it is more convenient
and perhaps better to adjust the grid bias to the nearest
cell (i.e., to nearest 1.5 volts), and then to alter the value
of the high tension until the correct value (as given by

L the milliammeter test) is reached. Thus, instead of
g " keeping the characteristic curve fixed and altering the
AR FILAMENT
uJE OUTPUT {-| At IBRIGHT
=L WAVE| SHAPE -
<Cl 0 FioY - ,-E ]
Jjoc / o
o
o 1) os
§ 1K 13| | JFILAMENT
y ] { : L /1 // B[ MEDIUM
] ) TIME | | : L P gt
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R Mt : i
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F- 1 i T [ Dim
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- Tiitlil AT AT - TV i
) GRID VOLTS ! 1: A i NO| STRAIGHT
Fig., 7.—The effect of using too mueh grid bias. : o By ; AT ALL
| !"‘C |
of the characteristic than is required. Now the factor
which controls the length of the straight part of the

characteristic is the filament emission—the hotter the fila-
ment, the greater is the saturation current, and hence the
longer is the straight part of the curve.

Fig. 8 shows

(B) Showing the effect of using too little grid bias—the valve is
" rectifying and flattening the top of the current waveshape.

four curves taken at the same plate voltage, but at-

different filament temperatures.

From the foregoing remarks it would obviously be more
economical to reduce the filament voltage until there
was sufficient straight on the curve (allowing, say, 1o per
cent. margin for safety) and then adjust the grid bias
to make the operating point come at the middle of the

.
(C) The effect of using too much grid bias, showing bottom
bend rectification.

straight part. . This would apply chiefly to the first valve
or valves in an amplifier, more especially when the same
type is used throughout,

15

Fig, 8,—Characteristic curves with different filament temperatures.

grid bias until the operating point coincides with the
centre of the straight part, we are fixing the grid bias.
and moving the characteristic until the centre of the
straight part coincides with the operating point.

This method has the advantage of giving quite fine
adjustment without the use of a potentiometer. For
example, let us suppose that the valve has an amplifica-
tion factor of ro. This means that one volt change on
the grid. has the same effect as, or corrcsponds to, 10
volts change on the plate. Now, quite a lot of high-
tension batteries are tapped every three volts, which gives

iyl
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Fig. 9.—The effect of overloading the valve.
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Testing for Distortion.—
an equivalent variation of grid bias on our valve of
‘0.3 volt. Hence, altering the high tensien by three-
volt steps is equivalent to altering the grid bias in o.3-volt
steps, so that there would be five equivalent tappings of
grid bias in this way between every actual 14 volts in the
g11d battery.

Just as it is possible to under-run the valve, so it is
easy to over-run it. If the filament voltage is already

the maximum permissible, then the only remedy is to use
Fig.

a larger valve. 9 shows what output waveshape

(D) When the valve is overrun the top and bottom of the current
waveshape is flattened.

would be expected when the valve is overrun, and the '

oscillogram (D) shows the waveshape obtained.

The two remaining oscillograms (E and F) show what
happens to an input waveshape containing the funda-
mental and one harmonic when the grid bias and filament
temperature- are wrongly adjusted.

In the foregoing article the writer has discussed the
conditions that must be satisfied by the valve -for distor-
tionless amplification, and these, of course, are only part
of the conditions to be.satisfied in an amplifier, as prac-
tically no consideration has yet been given to the way the
valve gets its input and how its output is passed on.

‘Wilreless
World
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(E) The effect of using too large a grid bias when the input
current contains a harmonic. -

Perhaps it would be as well ta summarise the conditions .
that have already been discussed: (1) The valve must
have sufficient straight part of its grid volt-plate current
characteristic to deal with the maximum input voltage it
is to receive. (2) The plate voltage must be sufficient to
give a characteristic curve with all the straight part on

(F) This curve was taken when the vaive had much too small a
negative grid bias, and shows the waveshape of the current in
the output circuit when the input current contained one harmonic.

~the left of the zero grid ordinate (7.¢., no grid current).

(3) The grid bias used should bring the operating point
on the centre of the straight part of this characteristic
curve,

PROFESSOR A. S. POPOFF.
Thirtieth Anmversary of a Wireless Milestone.

AY 7th mazks the thirtieth anniversary of the first -

successful transmission by the Russian wireless
engineer, Alexander Stepanowitch Popoff, of a communi-
cation by means of  electro-magnetic waves. It was on
. May 7th, 1895, that this
engineer gave a practical
demonstration before the
Chemical Society of Russia
in the Chemical Laboratory
of the St. Petersburg Uni-
versity. 'The receiving sta-
tion, on the occasion of this
experiment, was located at
a distance of 4o metres from
the transmitter. As each
“signal in Morse code was re-
ceived, the President of the
Society wrote the " corre-
sponding letter on the black-
board, and the enthusiasm
of the audience was very
great when the words
‘¢ Heinrich Hertz 7 were
eventually spelt out.

Professor A. S. Popoff.

A 22

‘November, 1897.

A coherer was made use of in this early experiment with
a relay included in the circuit to operate -electrical
devices. During some later experiments carried out

in the-spring of 1895, Prof. Popoff ascertained that

the reception improved when a vertical conductor several
metres long was employed, and hé arranged distant-
control apparatus whereby electric bells included in the
receiving circuit were caused to ring when the transmitter
was operated in different parts of the Naval School in
Kronstadt. Tater in the same year a series of experi-
ments were carried out to ascertain the nature of thunder-
storm discharges, and from his practical experiences Prof.
Popoff gained some valuable information regarding the
conductivity of the atmosphere. He published a descrip-
tion- of these experiments in the proceedings of the
Russian Physical Society in 1896, and a summary of
this article appeared in the Jowrnal de Physique in
"Many early experiments conducted by
Prof. Popoff constituted valuable contributions to the
development of the science.

Prof. Popoff was born in 1859 in Bogoslovsky Zawod,
in the Ural district, where his father was a priest, and
his scientific career began in 1877, when he entered the
DDIVEISlty of St. Petersburg.
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Events of the Week in Brief

20D's DAYLIGHT TRANSMISSION TO
i AUSTRALIA.

Unknown. to him at the time, a new
European transmitting record was estab-
lished by Mr. E. J. Simmonds (20Dj,
of Gerrards Cross, Bucks, on the morn-
ing of April 27th. He has since received -
cable confirmation that at 6 a.m. (B.S.T.)
on that date his signals on 22 metres were
picked up by 3Mr. C. D. Maclurcan
{AZCM), of Strathfield, N.S.W. Tt will
he vemembered that A2CM is the Aus-
tralian transmitter whose 20-metre signals
were recently heard in this country.

We hope to report shortly that two-
way working has been accomplished under
similar conditions.

[sReReNe]
CAN YOU RECEIVE DURBAN ?

leception of the Durban broadcasting
station is not a commonplace in this
comnfry, but reports on a talk on
“Brighton,”” to be delivered at that
station this evening (Wednesday) at
8.15 (B.S.T.}, will he welcomed hy Mr.
Henry D. Roberts, M.B.E., Director of
the  Publicity  Department, Public
Library, Brighton. The speaker will he
Mrs. Grace Suttoun, Editor of the South
African Womanw's 1Weekly.

The wavelength of the Durban station
is 450 metres.

oooo
LISTENERS MUST BE
BAPTISED.

Morality appears to be the main quali-
fication for a receiving licence in Rou-
mania, according to a bill which has just
been presented tp Parliament at Buchar-
est. The Bill states that all private
persons desirous of possessing receiving
licences must apply in person, bringing
with them their baptismal certificate, a
proof of their Roumanian citizenship, and
a statement as to their high moral char-
acter. from a priest or other responsible
religious leader.

Free licences, according to the Bill, will
be issued to schools, ehurches, municipal
and national orgamisations, and to ships
aud aeroplanes. T

ROUMANIAN

o000
20-METRE ACTIVITY.
Australian  and New Zealand tfraos-

niitters are getting very active ou the 20-
metre wave, as is shown by the follow-
ing extracts from the log of Mr. E. J.
Simmonds (G20D), of Gerrards Cross :—

April 25th.—0725 G.M.T., A2CM call-
ing G stations; 0730 G.M.T., Z4AG call-
ing CQ. -

April 26th.—064G-G.M.F:, A2CM work- .

" ing U6TS;. 0755 GhLT.; - A2CA - calling !
4
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G stations at iutervals: 0745 G.)MLT.
T6TS calling A2CM. Al these were on
waves hetween 20 and 23 metres.
» GCOOo
PORTABLE TRANSMITTER IN THE
PYRENEES.

Au excursion in the Pyreuces with a

porfable transmitter is being carried out

by Swedish SMYY. aud Brazilian 1AC, -

THE KING'S SPEECH.

In connection with the broad~
casting of the speech of H.M. The
King at the opening of the British
Empire  Exhibition, read the
special announcement in the

2
4

H

-Editorial columns of this issue.

according to a report we have received
from Aly. E. T. Manley, of Wimbledom
Park, who ‘recently picked up their siy
nals. The {ravellers are using a wave

length in the neighbourhood of 80 metres, '

and transmit in good English with a pure
DC note. Their signals have beeu heard

"t 1.30 am, (G.ALE).

GCcoo
A NEW QSL CARD.
Mauy non-transmitting amateurs who
desire to send QSL cards to. American
transmittérs may weleome the idea of

41z

Review.

Me. 8. Jamieson, of Brixton. .Although
not having a call sign he has produced a
Q5L card which bears quite the tradi-
tional appearance. Details of the trans-
mission lreard, and particalars of his own
receiver are displayed in the usual
manner, and in the centre of the card, in
place of the usual call sign, the letters
DX are printed in large capitals, with
the word ‘‘London’ superimposed in
smaller characters.

The effect is decidedly arresting, and -
when we first glanced at the card we
thought we had béen heard in Kam-
chatka.

[e]8eNole]

WEATHER REPORTS FOR SHIPS.

For the benefit of mariners, a special
600-metre “spark’’ retransmission of the
C.W. long range weather reports from the
Air Ministry is to be carried out as from
June Ist. The stations selected for this
purpose, are Valencia, Seaforth, Niton,
and Cullercoats,

- cQoo0

BRITISH DX WITH ITALY.

Two-way working on. 20 metres was
established on Sunday, April 19th, be-
tween G2FN (Mr. L. M. Baker, Rndding-
ton, Notts.) and IIRG. (The Radiogiornale,
Lake Como, Ttaly). The power input at
I1IRG was 100 watts, with an aerial
current of 0.2 ampere.

1RG transmits every Sunday at 3 p.m.
(G.MLT.) on 20 metres, and at 4 p.m. on
40 metres. Reports should be addressed
to the Radiogiornale at Viale Maine. 9,
Milan.

THE R 33's CREW. Soon after their historic flight, tlie crew of the truant airship paid

a visit to the Air Ministry to receive the congratulations of the Chief of Staff, Sir Hugh

Trenchard. The above photograph was taken on this occasion. (Left toright): Mr. S. T,

Keeley (wirrless operator),. Sergt. Hunt (coxswain), Lient. Booth (commander), and
s - ) Mr.-Gent (chief engineer). )




AMERICA-NORWAY WIRELESS
DEVELOPMENTS.

Tt will soon he possible to receive in
Oslo an express telegram three minutes
after it has been handed in to a New
York telegraph station. This speedy
transmission will take place when the new
receiving station at Formebo, near Oslo,
is opened.

TUp till now the receiving station for
radio telegrams to Norway from the
United States has been at Nerland, on
the south-west coast. The new arrange-
ment will make it possible to write down
the telegram in the wireless department
of the Telegraph Building in Oslo the
moment it is received by the TFornebo
radio station.

0000

BLAMING THE AMATEUR.

'

Members of the American Radio Relay .

Teague are fighting a battle against the
popular belief that all Morse interference
with broadcast reception emanates from the
amateur transmitter. The League points
out that interference comes from ship and
commercial stations as well as amaleur
transmitters, and to prove its sincere
desire to overcome the trouble as far as
amateurs are concerned the League is
appointing a number of vigilance comnmrit-
tees. These committees, which will work
in ¢o-operation with radio clubs and news-
papers, will solicit complaints of inter-
ference and track offenders to their lairs,
Where an amateur transmitter is found to
be at fault strenmous measures will e
‘taken, culminating in extreme cases to a
petition to the Department of Commerce
to enforce the culprit’s silence.
0000

IMPROVEMENTS AT JOHANNESBURG.

South Africa’s first broadcasting station
has eliminated all the early technical
troubles, writes a Johannesburg corres-
pondent, even to cutting out the slight
generator hum that worrled ultra-sensi-
tive ears. The amual licence fee is two
guineas, and as the Government is now
handing over the amounts collected, the
station is catering for a larger circle of

" supporters.

The evening orchestra is permanently
increased to ten performers, five of whom
possess international credentials, and the
repertoire now embraces classical, popular
and dance music.

K [sXsXeXe)
THE RADIO WORLD'S TAIR.

With tiue American thoroughness tlie
organisers of the New York ‘ Radio
World’s Fair,” to be held in the autunm,

“are already busy concluding their plans,

This will be the second Radic World’s
Fair, and will be held in the 258th Field
Artillery Armowry, Jerome Avenue and
Kingsbridge Road, New York. Described
as the “largest and most comprehensive
industrial  exposition ever held in
America,” it will embrace 250 American
exhibits and 50 foreign displays, and will
stage ** extraordinary public demonstra-
tions every afternoon and evening.”

Two large sections will be devoted to
new inventions and amateur-builé sets,
open to experts of all nations, aud
awards will consist of gold medals, silver
cups, and cash prizes. Entry forms and
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full particulars are obtainable from the
General Manager, James F. Kerr, Suite
1500, Times Building, New York City.
0000
A RECEIVING VALVE RECORD 3

The Edison Swan Electric Co., Ltd..
have recently received back from one of
their customers one of their A.R. valves.
Although this well-known type of valve is
only intended for use as a receiving valve,
this particular one has heen in constant

WIRELESS AND THE AIRWAYS.

view of the aerial system of the new

wireless station erected at Basle aero-
drome by the Marconi Company.

A

use as a transmitting valve with 500 volts
on the plate, and frequently up to as
much as 7 volts on the filament.

At a very conservative estimate the
valve had a life of not less than 350
Lours, Tt did not burn out then, but the
valve was accidentally dropped, much to
the regret of its owner, a resident in the

MAY 6th, ro25.

Birmingham area, who states that it was
used regularly in two-way telephony with
Aberdeen. .

0000

THE R.S.G.B., DINNER.

American, Canadian, and French wire-
less amateunrs, who were the guests of the
Radio Society of Great Britain after the
recent International Conference of Radio
Amateurs lteld in Paris, were entertained
at dinner by the transmitting and relay
section of the society at the Waldorf
Hotel on April 24th- Mr. H. Bevan-
Swift, chairman of the section, presiding.
Mr. (. Marcuse proposed the toast of

““The International Amateur Radio
Union,” and -Mr. Hiram Maxim re-
"“sponded. Captain Tan Fraser, M.P., pro-

posed the toast of the American Relay
Radio League, which, he said, had 18.600

licensed amateur transmitfers.  The
Secretary of ‘the American Relay Radio
League (Mr. Kenneth Warner) re-
sponded, and Captain Durrant, the

operator of the Air Ministry station at
Mosul, Mesopotamia, also spoke.
cooo

DX SCHEDULYE FROM SOUTH
AFRICA.

Regular test transmissions are to he
carried out during May and June by Mr.
J. S. Streeter {A4Z), of Myrtle Grove,
Irwell Street, Observatory, Cape Town.

Mr. Streeter’s schedule is as follows :—

Wednesdays : 4 am. to 5 a.m.
Thursdays : 8.45 p.m. to 9.30 p.m.
Satardays: 5.15 p.m. to 545 p.m.
(calling X4AG). 8.0 p.m. to 9.0 p.m.

The times given are G.M.T., and trans-
missions will be made on a wavelength of
05 metres. B

Mr. Streeter employs a four-coil

Meissner transmitter with an aerial
current of one ampdre. The aerial is a
.single wire “L,” 50 feet high, top por-
“tion 38 feet long, and a fan counterpoise
is used consisting of six wires, each 55
feet long. There is no earth conmection.
The wave is pure C.W. Mr. Streeter’s
telegraphic address is ¢ Streeter, care
Sidleth, Cape Town.

0000

MARCONI SILVER JUBILEE.

The silver jubilee, celebrated at the
end of April; of the Marconi International
Marine Communication Co., Ltd., serves
to recall that the record of this Company
is practically the history of wireless at
sea,

One of the Company’'s first contracts
was from the British Admiralty for the
installation of wireless apparatus on 26
warships, and at six Admiralty eoast
stations. Primarily, however, the Com-
pany’s business las been in connection
with the mercantile marine, and since
1900 no fewer than 6,000 ships have been
equipped with Marconi apparatus. Over
500 lives and much valuable property
have been saved by wireless during times
of peace, apart from the thousands of
lives saved at sea during the war.

A wireless telegraph service of news
to ships at sea was inaugurated from the
Poldhu station on Angust 22ud, 1803, and

20
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from it has sprung the present efficient
service of ocean newspapers,

Over 200 British vessels are now carry-
ing Marconi directioni findevs.

0000
TRANSMISSIONS FROM THE McMILLAN
EXPEDITION.,

Mr. John L. Reinartz (U1XAN), the
well-known American experimenter, will
accompany  Commander ~Donald B.
McMillan’s arctic expedition this year,
according to information received by JMr.
F. Charman, of Bedford. The plans of
the expedition were briefly dealt with in
our last issue.

The expedition will leave America cn
June 15th, presumably on the s.s.
“Bowdoin” (WNP), the same vessel
as last year, although this is uncon-
firmed. Regarding wireless transmissions,
Mr. Reinartz states that he will use 500
watts D.C. and 500 cycle A.C., and will
use the following wavelengths:—20
metres, mostly at noon ; 40 metres, mostly
at night; and 80 metres on odd occa-
sions.  The expedition is scheduled to
return on September 20th,

0000

GERMAN SHORT WAVE TESTS.

Readers who have picked up transmis-
sions from German A8 may be interested
to.learn that ‘this station 1s operated hy
Dr. Rcchau, of the Lorenz Co., Berlin.
Reports from British amateurs are wel-
come, and particulars regarding receiver
used, strength, type of aerial, weather

conditions, and the exact time, would he-

gweatly appreciated. The wavelength at
present used is from 45 te 50 metres, but
a reduction will shortly be made to le-
tween 20 and 25 metres. The times of
transmission for the following day are
given at the end of each transmission.

We are indebted for this information to
Mr. T. Walker, 34, Ontario Buildings,
Prestons Road, Poplar, E.14, who ve-
quests that all reports be forwarded to
him. He cables to Germany every Satur-
day.

00CO

ERRATA.

We regret that two errors occurred in
the description of *‘A Standard Multi-
vibrator Wavemeter,” by W. H. T
Griffiths, in our issue of April 15th. The
following corrections are necessary.

Line 22. column 1, on page 310, should
read :—‘The fork frequency is adjusted
by reducing the length of the prongs hy
grinding, the frequency, of course, being
inversely proportional to #he square of
the length of the prong from its extremity
to its nodal point.”

On line 34, columu 2, on page 310, for

” read ‘‘lengthening.”

0C0O0
Mr. E. 3. SHAUGHNESSY.

The recent appointment of Mrv. E. I
Shanghnessy, 0.B.E., of the Post Office.
to the newly created post of Assistant
Engineer-in-Chief in charge of Wireless
Services, recalls the varied work which
he has carried out in the field of radio
telegraphy.

At the commencement of the late war
Mr. Shaunghnessy was solely responsible
for the organisation for the detection of

“ diminishing
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unanthorised wireless transmissions, later
being appointed to control D.¥. stations
for home defence. Tor these seivices he
was awarded the 0.B.E. i

In 1920 he was a member of the Wire-
less Telegraphy- Commission to enquire
into the question of Imperial Wireless
Communications, aud in the following
vear he acted as a British delegate at the
Inter-Allied Technical Conference on
Wireless Telegraplhy held .in Paris.

At the present time Mr., Shanghnessy
occupies many important posts. He is

413

EBONITE.
The address of Messrs. The =lectrical
& Chemical Ebonite Co., Ltd., referred
to on p. 362 of our issue of April 22nd,

is 150, Southampton Row, London,
W.C.1, and not as staied. -
0000

. CARDS FOR 2ATUC.

Mr, L. ¥. Aldous (2ZB)., of 48, Har-
penden Road, London, 8.E.27, would be
glad to hear from 2AUC, for whom he
has several cards which he would be
pleased to forward.

DIRECTION FINDING FOR AIRCRAFT, Theimmense value of wireless communication
in connection with the Continental Airways has been recognised in the erection of the new

Marconi station at Basle aerodrome.

This  photograph depicts the wireless compass

installation at Basle.

Examiner in Telegraphy for the City and
Guilds of London Technical Institute, a
member of the Radio Research Board, and
of several committees and panels of the
British Engineering Standards Associa-
tion. Tor the past two yvears he has occu-
pied the chair of the Wireless Section of
the Institution of Electrical Engineers,
and he is also a Vice-President of the
Radi + Society of Great Britain and the
Sch _ols Radio Society.

PORTABLE SETS.

The of the “‘Wireless

issue

World” for next week, dated

May 13th, will be specially de=

voted to “wireless out=of=doors,

with details for building portable

sets, and will contain a special
wiring ‘supplement.

. WHO IS OCDB?
A Bath reader inquires as to the
identity of OCDB, heard trausmitting i

French on April 20th at 8.31 p.nm.
(G.M.T.), using 2 wavelength of 90
metres. .

ITEMS FROM THE TRADE,
As a vresult of business extension,
Messrs. N. V. Webber and Co., the well-

-known constructors of amateur apparatus,

have now moved to new premises at Vale
Road, Oatlands Park, Weybridge, under
the title of N. V. Webber and Co., Ltd.
The firm specialises in the manufacture
of apparatus to the designs of customers,
and gives particular attention to the
requirements of transmitting amateurs.

*“What Every Wireless User should
Kuow about the Crystal’ is the title of
an interesting little booklet by E. L.
Fry, issued by Messrs. Harding, Holland
and Fry, Ltd., of 52, Queen Victoria
Street, Londoun, E.C.4. A copy of the
booklet will be sent free on receipt of
a posteard.

* Ed *

Messrs. The Dubilier Condenser Co.
have appointed the following firms as
their sole agents in the Union of South
Africa i —

Burndept of Zouth  Cullinan Buildings,
Alrica. Johannesburg, .
British  General Flec- Corner of Loveday and
iriec Co., Lul. Anderson streets,
Johanresburg.
Vestern Eleetric Co.,  Cam, Buildings, Sim-
Led. monds _ Street., Jo-
hannesburg,
Wirel sz Ll G62a, Strand  Stveet,
Capetown,
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Secretaries of Local Clubs are invited to send in for publicadion club news of general inferes.

Woolwich Radio Society.

Au entertaining paper entitled * Radio
Terminological Tnexactitudes ” was re-
cently read by Mr. F. Fraser.
tions and terms in radio, said M.
Fraser, are often interesting, sometimes
quaint, and flequentlv misleading. We
speak of “H.T.” and “L.T.”, bhut
seldom mention the type of bftttery, The
terms ‘‘ High Frequency ”
Frequency " are distincfly inferior to the
American  ““Radio Frequency ”’ and
*“Andio Frequency ”'; the latter designa-
tions do give an idea’ of the limit of fre-
querncies unphed.

What does a condenser condense? Is
there any syllable in the word that ex-
presses its radio meaning?

Many other misnomers were mentioned,

and  Mr. Fraser certainly caused his
audience. ““ furiously o thml\
0000

The Tunbridge Wells and District Wireless

Society.

A lecture entitled ** Efficient Design of
Receiving Apparatus’ was 1ecently de-
livered by Mr. W. Reverson, B.Se. M.
Reverson gave a very lucid explanation
of some of the pitfalls that beset amatenrs
in the design of their receivers, and the
nmembers benefited by a very nseful dis-
cussion which followed. The lecturer also
dealt with the characteristic curves of
valves and their bearing on distortion,
and very clearly explained, with the aid
of diagrams, the method of finding the

Abbrevia- )

and ““ Low’

8 FORTHCOMING EVENTS. ©

£
O WEDNESDAY, MAY 6th. g
$ "Institution of Electrical Engincers (Wire- &
less Scetion)—At 6 pan. (Light Re- Io)
y Jreshanents at 5.30.) At the Institn- |
& tion, Savoy Place, W, Captain &
J Round, BLC., and Messrs, I'. L. ¥
¥ Sckersley, K. Tremellen, and F. C. ¢
? Lunnonr, of the Research Dept., Mar- t)>>
) coni's Wireless Telegraph Co., Ltd. <
{2 " Report on Measurements made on <
) Signal  Strength at Great Distances ¢
rlurm] 1922 and 1923 by an Ezpedi- |
tion to Australia,”’ &
& Cahlm.s Grcm and Hendon Radio Society, X

) w. At the Club House, U :l-
I:fcld I¥ Golders Gregn, NJF.1
Informal weeting. .

) THURSDAY, MAY 7th. ‘

4]

{ Kensington leta bauct_/—lluturo (illms-
tratc(l) “The Manvfocture and Uses
1

of Condensers for Radio and Other ‘g
Purposes” sy Mr, H, Andrewes, B.Se., Y

ﬂ? of the Dubilicr Condenser Co. ‘x;
® - WEDNESDAY;, MAY 13th. %
g Radio Soclety of Great Britain—Informal 8
o sieceting. At 6  pan. Discussion &4
()} ourncd by Mr. R, H. Kidd, B.4., on ¥
, An Attempt ol Quantitative Exzperi- i
3 ments on Modulation.” (%
h MONDAY, MAY 18tin b4
& Eastern Metropolitun, Group Rudio Lees” 4
(% ture Association (R.S.G.B)~—At 7.30 3
(‘) i, (Tea at 7.y At St. Briles 3
b - Institute, Bride Lane, Ludgate Circvs, &
E.C4. Lecture: *Short Ware Trans-

? mission,” By r. F, H, Hayncs. ¢
7 )
SOOI OO

various curves; at the same time he de-
monstrated the correct working points for
the purpose for which the “alves are
required.

On April 3rd the Society was honoured
by the presence of Mr. L. F. Fogarty,

DAYLIGHT SIGNALS FROM CONNECTICUT. Mr.R.W. Bloxam (5LS), of Blackheath,
has been successful in picking up daylight signals on 20 metres from Mr. J. L. Reinartz
(U IXAM), of South Manchester, Connecticut, U.S. Mr. Bloxam is here seen in hxs .

¢ den.””
B 4

Note the interesting array of QSL cards.

S

MAY ¢ 1925,

All photographs published will be paid for.

AAMLLE.E., who lectured on ¢ Pistortion
in Broadcast Speech and Music.”” The
difficulties that ave met with in the trans-
mission of speech and music formed the
principal subject on tlds occasion, and
the members gained a considerable in-
sight into the work and problems of the
engineers who ave vesponsible for the
transmission of pure and undistorted
speech. The evening was much enjoyed
by all present, and a very good attend-
ance was recorded.

Headquarters : 9, Vale Road, Tunbridge
Wells. .

[sNeNele]

Tottenham Wireless Society.

Good attendances marked two meetings
held during Easter. The first meeting
toole the form of a demonstration of loud
speakers, and was arranged by Mr. F, L.
R. Neale. He furst outlined the theory
lel'lting to distortion in loud kpﬁaher sets,
paying particular attention to horn re-
sonance, and to the correct interpreta-
tion of transformer curves. A large
number of lond speskers were then de-
monstrated. A standard thyee-valve
receiver without reaction and suitably
grid biased was used for this purpose.
At the second meeting a lecture was given
by, Mr. R, ¥. G. Holness on “ High
Frequency Counpling,” and proved of
great interest both to the beginmer und

to  the advanced experimenter. Onu
Wednesday, April 22nd, z lecture on

2

“ The Manufacture of Copper Wire,
illustrated by lantern slides, was given
by one of the British wire experts, M.
E. L. Wildy, Technical Engineer to the
Liondon Electric Wire Co, and Smith’s,
Ltd. Mr. Wildy carefully explained all
the stages  through which the copper
passed. from the ore to the fimished reel
of wire.  Illustrations of the ernshing

- mills and refining furnaces were 191111u1ced

by copious debcmptlom

A very large rangs-of samples was ex-
hibited, and M. \\'ﬂd\' answered many
questions which arose during the subse-
quent discussion.

Hon. Secretary: Mr. A. G. Tucker,
42, Drayton Road, Tottenham, N.17.

codo

Swansea and District Radio Soeiefy.

r. Russell Peacock gave an instructive
demonstlatlon of a Reflex Cireuit at the
Society’s meeting on April 22nd.  The
set was of éle’lt interest to the experi-
menter, and one of its iniportant features
was the ease with which circuits could
be changed in a 1’em11‘kablv short time.

The hon. secretary of the Society is Mr.
E. Hi White, 100, Bryn Road;-Swansea.

|
i
|
|
|
|
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rheferodyne
Receiver.

Constructional Details
of a Reflexed Secpnd

Harmonic - Five=valve

Receiver.

By W. JAMES.

N the receiver to be described, the second harmonic
principle is employed, and the audio output from
the second detector is reflexed through a stage of

the H.F. amplifier. The circuit of the receiver is given
in Fig. 1 and 6. To the terminals A B a frame aerial or
tuning coil may be connected, and is tuned by condenser T
Coil I, and condenser O form the tuned circuit which
decides the frequency of the locally generated oscillations ;
L, is the reaction coil. The first valve is therefore a
combined detector oscillator, and is arranged to produce
strong second harmonics in the circuit L, O. A grid con-
denser and leak, C, R,, are employed for rectification.
In the plate circuit of the rectifier is the tuned coil L, C,,
which is coupled to L, C, in the grid circuit of the inter-
mediate frequency amplifier. . Three stages of H.F. am-
plification are employed, having transformer couplings
T,, T,, and T,. Transformer T, supplies the second
detector, having the gricd condenser and leak, R, C,, and
the audio currents pass through transformer T, in the
plate circuit. The secondary
winding of this transformer
is joined in the grid circuit
of the fourth valve, conse-

could, for instance, use one of the Lissenagon coils, or
an Igranic Unitune Major. On the lefi-hand end of the
set are two terminals. The frame should be connected
to these—the outside end of the frame to the top ter-
minal. When an open aerial is used, the ends of the
tuning coils are connected to these terminals.

From the illustrations it will be seen that the front .

ebonite panel, which measures join. x 7in. x 4in., carries
the two tuning condensers, two filament resistances, ter-
minals for the tuner or frame, and for the telephones.
Details for the drilling of this panel are given in Fig. 2.
If the reader uses Components which are not of the same

make as the writer’s, he must, of course, carefully mark
out and drill the panel accordingly. It should be noted
that the frame tuning condenser is of the square law type ;

‘and has a vernier, and that the condenser tuning the .= -

oscillator coil is of the geared type. The adjustment of
the oscillator condenser is extremely critical, and it would

be well if the reader can afford it, to install condensers

HT.
T.a5

quently this valve magnifies
the audio currents which
pass through the telephone
transformer T.

A frame aerial or a small
open aerial may be em-
ployed with the set. If the
reader prefers to make his
own frame aerial, he is re-
ferred fo The TWireless
World for April 22nd, page

=H.T.

343. When a small open
aerial is' used, it is recom-
mended that the tuner be of
the type having a ‘*fixed-

Obed 165

.

tune *’ aerial Cncult one

Fig. 1~Theoretical connections of the second harmonic superheterodyne receiver.
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Fig. 2.—Drilling of front panel.

of ordinary design and fit them with geared knobs. Suit-
able geared knobs (or dials) are advertised-in this journal.
. One of the filament resistances controls the filament cur-
rent of the lirst valve only. If this valve is of the
6o mA. type and a 4-volt battery is used, the maximum
resistance of the rheostat should be about 30 ohms. The
filaments of the remaining valves are in parallel ; hence 2
rheostat of about 5 ohms of fairly thick wire is suitable
—the dual rheostats used can be recommended,
Details of the baseboard and the arrangement of the
parts thereon are given in Fig. 6. It will be noticed that
two brackets are employed to hold the base and panel at

L.
%

" 3 3

s ot 1/291
L I
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|
I :
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Fig. 3.—Drilling of
” terminal strips. A,

A 3 Al “4in. dia. for No. 4
"@‘/ /|6 - wood serews ; B, &in.
; dia.

e |y

L ;
o | %

'.i—_—— 3 %’I—D_

Two small terminal strips are employed,
and details of these are given in Fig. 3. On the left-
hand end of the base are two coil sockets. These are
for the oseillator coils, and near them are the grid con-
denser and leak of the first detector. ‘The H.F¥. trans-
formers are of the pin type, and are fitted to ordinary
valve holders. These are indicated in the drawing. A
tinned iron box is employed to screen off interfering
signals ; details for this appear in Fig. 4. A relatively
thick tinned sheet iron is employed (No. 26 gauge), and
is rather difficalt to cut with the ordinary tinman’s shears,
Lut the pieces are easily cut with a hammer and chisel.

right angles.

A 20

A, tin, dia. for No. 4 wood screws; B, &in, dia.; G, Jin. dia. for No. 4 B.A. screws; D, 3in. dia.;
E, tapped No. 6B.A. on underside of panel.

The bottom may be made first, screwed to the base, the
parts mounted, and the positions of the connecting wires
marked. Pieces about }lin. wide are cut away to allow
a clear space for the connecting wires which have to ter-
minate on apparatus outside the screen. The upper part
of the box is made to fit the base fairly tightly, and, of
course, pieces are cut from the bottom edges to corre-
spond with the base. The edges of the box and base are
soldered where necessary.

It will be noticed that the transformer connected be-
tween the third and fourth valves is mounted at right
angles to the others. This is to reduce magnetic coupling
between the transformers.. A valve holder of the type
used for mounting valves behind a panel is employed.
Small pieces of ebonite, tin. thick, are fitted beneath the
components mounted on the base of the screening box.
This serveg to raise the wires above the tinned iron, which
should be earthed or connected to the filament battery.

With the parts assembled, it is an easy matter to wire
them. Many of them are only a few inches long; a few
are several inches in length. Those wires which pass
through the slots in the base of the screening box, and
those which run near it, should be covered with sistoflex
tubing. The wiring diagram is Fig. 9.

Fig. 4.~—A Sketch of

the screening box

which is made of

No. 26 gauge tinned
iron.
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Harmonic Superheterodyne Receiver,—
Three pin-type H.F. transformers (Sullivan No. 5A)
having a natural wavelength of 4,000 metres, are used.

When these are put into circuit, the whvelength will de-

pend on the capacity of the holder and that of the valves
with which they are associated. With valves of the
D.E.5 class, the wavelength increases by several hundred
metres ; but when valves of the 6o mA. type are em-
ployed, the natural wavelength of the amplifier is just
a little above 4,000 metres. Hence the ¢ filter *’ circuit,
having primary and secondary coils L, and L, and fixed

F 8 Ziiﬂ

‘ '

5/16'

| 5

%2

_i.

Fig. 5.—~Arrangement of the coils of the ¢¢ filter >’ transformer.

of o.0005 mfd., should be .tuned to
this wavelength. The arlangement of the coils is given
in Fig, 5. The two bobbins are mounted on a piece
of brass rod screwed No. O B.A., which is 2}in. long.
On one end is fastened a four-pin plug. These bobbins

condensers C, C,

are wound with No. 30 D.S.C. copper wire until, with

4"

21
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Fig. 7.—View of the right-hand end of the back of the set.
two tuning condensers can be seen, and also the two coils of the

The

oscillator, Between the two valves is the ¢ filter *' transformer.

the coils connected in circuit, they are exactly in tune
with the remainder of the amplifier. A buzzer wave-
meter can be used. This instrument should be coupled
to the lower (primary or C,) coil of the filter, and adjust-
ments made to the number of turns until the buzzer is
heard at a maximum strength in the telephones. Approxi-
mately 350-turns are required in each slot, and the coils
are connected to the pins of the four-pin plug supplied
with the bobbins. The distance between them is varied
until the desired selectivity is obtained.

This set will work with any of the usual dull emitter
valves; it was primarily intended for valves taking a
filament current of 6o milliamperes. Mullard D.o6 L.F,
(green ring) valves may be used in the first and fourth
valve holders, and M.O. D.E.3.6 valves in the second
and third holders and as the second detector. When
using these valves a four-volt accumulator may be used

» ”

17 3

N ”
41

BB
i

5 Jl

30"

Fig. 6.,—Layout of components on base.




Fig

for filament heating; about 30 velts H.T. for the first
valve, 43 volts for the second and third, and 6o volts
“for the fourth and fifth, Should the H.F. amplifier
oscillate, reduce the plate voltages. Excellent results can
be obtained with a plate voltage of only 20 for valves
two and three.

. ‘To test whether the first valve is oscillating over the
whole range of the tuning condenser, connect the frame

Wireless
- World
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. B.-—View of the back of the set with the top of the screening box removed. Notice the three H.F., plug~in transformers; the
centre one is fixed at right-angles to the others.

aerial, put a milliameter in the plate battery circuit
(between H.'T.+ 1 and the H.T. battery) and touch the
side of the tuning condenser going to the grid condenser.
The pointer of the milliameter should move when the con-
denser is touched. By watching the instrument a good
idea of the relative strength of the oscillations over the
range of the tuning condenser is obtained. If the valve
does not oscillate, the connections to the reaction coil

SINCHAITIL ?

L1, Ly, Gambrell E and D; Gy, C3, 0-0005 mfd. ; G, 0+0002 mfd.;

Fig. 9.—The wiring diagram. The parts are lettered to correspond with the theoretical diagram, fig. 1,
R, 025 megohm ; Ty, Ty, Ty, Sullivan No. 5A H.F, transformers;

T, 06005 mid,; O, 0:0003 mfd, )

La, Ly, filter transformer ; C;, G;, Gy, 0-002 mfd. ; G;, 0-00025 mfd.; Ry, 2 megohms; G;, 2 mfds.

& 28
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100005 mfd. *square law” tuning condenser with vernier (T)
(Sterling).

1 00003 mfd. geared tuning condenser (0) (Naylor).

1 0-0002 fixed condenser (C,) (Dubilier). -

1 0-25 megohm grid leak (Rl) {Dubilier), with holder (Marconi-
phone

1 Plug-in coi)l, Gambrell E (L,).

1 Plug-in coil, Gambrell D (L,).

2 Plug-in coil sockets for above.

2 0:0006 mfd. fixed condensers (C,, C,) (Dubtlzer)

2 H.F. transformer bobbins, 2%in. dia. by {fyin. wzde (L, 4)
(Edison Bell). -

Small guantity of No. 30 D.S.C. wire (for L,, L,).

3 H.F. transformers, pin type (T, T,, T,) (H. W. Sullivan,
No. 54), having a natural wavelength of about 4,000
nietres.

1 0°00025 mfd. fixed condenser wilh clips (Cg) (Dubtlter)

1 2 megohm grid leak (Rz) (Dubtlter)

should be reversed, or a larger coil be used “Also adJust
the H.T. voltage and ﬁlament current.

The London (2LO) station of the B.B.C. has a wave-
length of 365 metres, or a frequency of approximately
822,000 cycles. Hence, when receiving this station,. the
oscillator circuit should have a frequency of ¥ (822,000%
75,000) ; that is, 448,500 or 373,500 cycles. The corre-
sponding wavelengths are about 670 and 8co metres. As
the condenser tuning the oscillator circuit (O) has a maxi-
mum capacity of o.00o03 mfds., a Gambrell coil, E, or a
No. 150 Igranic coil, may be used at L,. Coil L, may
be a Gambrell D or a No. 1oo. To receive station 21O,
therefore, the frame aerial is tuned to the correct wave-
length, and the oscillator circuit tuned to either about
670 or 8oo metres. Tuning should be done with ex-
treme care, as a slight adjustment of the oscillator con-

A FRENCH WIRELESS
BOOK.

JOSEPH ROUSSEL, the

o Secretary of the Société

Frangaise d’etude de Télégraphie et

Téléphonie sans fil, has written a

clearly expressed and interesting book for the use of

amateurs under the title of ‘“ Mon Poste de T.S.F.,”’
published by Messrs. Vuibert, of Paris.

The author does not trouble his readers with mathe-
matical calculations ot formule, but takes them along
the path he himself has trodden in his studies, giving
clear directions for the practical construction of each
piece of apparatus and indicating the pitfalls and
‘ snags ’’ to be avoided. Starting with the simple crystal
receiver and microphone amplifier, he conducts his readers
by easy stages through the standard simple or * classic ”’
types of xalve receivers to the more complex.

The second section is devoted to a similar descnphon
of amateur and experimental transmitting apparatus.
Chapter IV deals with the practical construction and use
of measuring and testing instruments, and the work con-
cludes with an appendix describing the method of charg-
ing accumulators off an A.C. supply, the Clystadlne and
the detection of faults.

“Mon Poste de T.8.I".,”” by Joseph Roussel.
Vuibert, Paris. 192 pp. with 156 diagrams.

Published by
10 francs.

THE FOLLOWING PARTS ARE REQUIRED FOR THIS RECEIVER.

T WO NEW BOOK S
FROM THE CONTINENT

1 Intervalve transformer (T4) (Radio Instruments).
1 Telephone transformer, for high resistance felephones (T)
(Pye).

3 2 mfd. Mansbridge condensers (C,) (Burndept).

3 0°002 mfd. fixed condensers (C,, Cy, C3) (Dubilier).

& Valve holders, antiphonic (Burndepl).

3 Valve holders (for H.F. transformers).

1 Valve holder (for H.F. transformer) (Aermonic),
"2 Dual filament rheostats (Burndept).

1 Single cell grid batfery.

1 Ebonite panel measuring 30in. X 7in. X 1in.

1 Base board measuring 30in. X 8%in. X {in.

Quantity of tinned sheet iron, No. 26 gauge

2 Pieces of ebonite, measuring 7in. X I§in. X 4tn and 3%in. X
. I}in. X }in.

2 Brass bl ackets

1 Frame aerial (Burndept)

denser may be sufficient to bring in or cut off- the station.
Once the station is heard, adjustments of filament current
and plate voltage should be made to secure the best
results. Having found them it will usually not be neces-
sary to change them unless the valves are changed.

A large number of stations, main and relay, can be
received with this set at a place four miles from 2I.0O.
Continental stations, whether main or relay, are received
at good strength. The selectivity of the set is remark-
able, and, as there are but two tuning controls, tuning
is an easy matter, provided the condenser dials are turned
very slowly. Valves of the D.E.5 class have been used

_in this set, and give very good results, once the correct

plate voltages have been found. ‘Twenty volts is suffi-
cient for the first valve, 36 for the second and third, and
about 45 for the fourth and fifth.

TECHNICAL VOCABULARY
IN FIVE LANGUAGES.

N excellent Vocabulary of Wire-
- less Terms in five languages
has recently been published by the
Franckh’sche Verlagshandlung of
Stuttgart, and bears the somewhat imposing title ¢ Fiinf-
sprachenworterbuch fiir Radicamateure.” The book is
of convenient -size for ready reference, and contains a
complete list of the technical terms used in wireless tele-

- graphy in English, French, German, Spanish, and Italian

in alphabetical order. A great merit of the polyglot
arrangement is that the various languages are not sepa-
rated into different sections ; thus ¢* practice buzzer *’ with
its equivalents in -German, French, Italian and Spanish,
is 11nmed11te1y followed by ¢ P1€C1Slon Syntomque,” with
its equivalents in the other tongues.

The hypercritical may, of course, discover errors—it
would be practically impossible to compile a work of
this' kind without minor mistakes unless the Editor and
printers were absolutely conversant with the technicalities
of all the five languages equally ; but a general and some-
what careful inspection of the contents does not reveal any
serious errors as regards the English words, and, pre-
sumably, the same care has been taken with the other -
languages.

Hans Gunther, Franckh’sche Verlagshandlung, Stuttgart,
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A COMBINED VALVE-HOLDER AND
: RESISTANCE.

The use of a special shelf for valve-
holders may be obviated by the substitu-
‘tion of the combined valve-holder and
control resistance manufactured by the
Athol Engineering Co., Cornet Street,
Higher Broughton, Manchester. A porce-

lain valve-holder, which is already well-
known to readers, is mounted at the end
istance of the compression type.

of a res

Athol combined filament resistance and
valve-holder bracket.

We found this resistance very satisfac-
tory for both bright and dull emitter
valves, The control was quite smooth,
and no hissing noises due to irregularities
in resistance were present. It is interest-
ing te note that one of the common fila-
ment connections to the valves may  be
made by clamping a brass or copper strip
between the base of the units and the

panel.
o000

AN ANODE REACTION UNIT.

The Mellowtone reaction unit produced
by the Midland Radiotelephone Maunfac-
turers, Ltd., Brettell Lane Works, Stow-
bridge, is designed to plug in to an

ordinary valve socket. The ends of the
fixed anode coil terminate on two of the

legs, and the remaining legs are con-
nected to the reaction coil; on one side
thirongh the hearing spindle and on the

4 30
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A Review of the Latest Products of the Manufacturers.

other by a short length of rubber covered
flex. The reaction coupling may be ad-
justed by a knurled knob or by the short
extension handle provided. Four sizes
are available, which together cover a
wavelength range of 80 to 3,000 metres.

0000

THE SEAMARK REGENERATIVE
REACTANCE.

This component is essentially a vario-
meter in which thé outer and inner wind-
ings ave separated and brought out to
two pairs of terminals. The component
may therefore be pub to a variety of uses.

For instance, it may be used as a vario-
meter when the windings are connected

A useful component for providing reaction
coupling. The dial is of good appearance
being made from black celiuloid.

Four pin plug-in anode reaction

unit, "Two of the pins make con-

tact with the anode winding. The

other pair pick up with the reaction

coil through a flexible lead and

the bearing on which the coil
rotates.

in series; or when they are used inde-
pendently it may be used as an A.T.I, or
anode coil with reaction.
are mounted on pure ebonite tubes which
are grooved to prevent movement of the
turns, The retail price is 10s., and sup-
plies ave obtainable from Messrs. C. E.
Needhain and Bro., Ltd., Change Alley,
Sheffield.

The windings °

'jg%@mw,w,, ety

THE MINILOSS AIR DIELECTRIC
CONDENSER.

The Miniloss Company, 122, Pentonville
Road, London, N.1, are to be congratu-
lated on the production of a square law
condenser of sound design and construc-
tion. The end plates are cut from an
insulating material which has been speci-

The Miniloss condenser.

ally chosen for its mechanical strength
and toughness. They are unaffected Ly
changes of temperature and -will not cause
the plates to touch by warping. The
friction washer is of special shape, cub
from phosphor bronze sheet and nickel-
plated. The condenser is secured to the
panel by the usual *“ one hole ** method of
fixing, An unusually thin securing nut is
employed, and it is therefore possible to
fit, the graduated dial flush with the panel
if necessary.

- 0000

A NEW FUSIBLE ALLOY.

A special alloy of low melting point has
been placed on the market by Messrs,
Gleorge Mallins, Fibre Works, Fordrough
Lane, Birmingham. The alloy is sold
under the name of ‘ Mallins Crystic
Solder,” and is an excellent medium for
fixing rectifying crystals in their holders.
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THE CRYSTAL AS AN HLF. AMPLIFIER.

q2r

Practical Details of a Receiver having a Crystal Detector and an
Amplifying Crystal.

By L. L. BARNES

HE oscillating c1ystal is passing rapidly from the

stage of a scientific novelty to that of practical
use.

Details as to the nature of the crystal, the values of

resistance, voltage, etc., have already been dealt with
in past numbers of 7'%e Wireless World. The piinciple
of crystal oscillation has also been described. It can
be summarised as follows :—

Referring to Fig. 1, the condenser C dlscharges through
the inductance L and the crystal Z, causing oscillating

o ] curr,ents? in the circuit'.' This
5 ], oscillating - current is pre-

: C vented from passing through
the battery circuit by means
of the inductive resistance
R.

Now the oscillating crystal
offers  ¢‘ negative - resist-
ance ’’ to oscillating currents,
and if this negative resist-
ance more than counterbalances the positive resistance
of the circuit, the oscillations, instead of being damped,
will increase in amplitude to a maximum, and the cir-
cuit will continue- to oscillate indeﬁnitely at that final
amplitude.

A resistance can be called negative when, instead of
absorbmg energy, it gives out energy, which in this case
is supplied by the battely B. »

When the crystal is being used as an amphﬁer it
must be just off oscillating : 7.e., the negative resistance
of the crystal must be just insufﬁcient to balance the
positive resistance of the rest of the circuit. This is
adjusted by altering the voltage applied to the crystal.

Fig. 1.—Explaining the crystal
oscillator.

A Practical Circuit.

If, now, the condenser C is substituted by an aerial
and earth (which is, of course, nothing more than a

condenser) and the inductance tapped with-a detecting

crystal and phones, we obtain the circuit “shown in

Fig, 2.

This circuit, although less\Y
selective than the one to be
described later, has the ad-
vantage of comprising only
one tuned circuit, and hence
is considerably easier to
operate. A condenser pro-
vided with a series-parallel
switch must be 1ncluded for
tuning.

The detecting crystal D
should be of the high-resist-
ance type, the zincite-copper
pyrites combination with a

o)
i¢

Fig. 2.—The oscillating crystal
conaected to a crystal set.

“for one adjustment of the potentiometer.

_mately the.same value.

hght contact being the most satisfactory; 8,000 ohms
telephones are stlongly to ‘be recommended. Results
obtained from the circuit are very satisfactory, especi-
ally on long wave reception. Besides amplifying spark
and * telephony, the circuit can be used for receiving
C.W. The crystal will not oscillate at any frequency
The higher
the wavelength of the tuned circuit, the lower must be
the value of applied potential. :

A Selective Arrangement,

" The.circuit shown in Fig. 3 is slightly more compli-
cated, but a considerable improvement on the last, being
very selective, and less likely -to radiate. In_this
arrangement two tuned circuits are used, and the effec-
tive resistance of the secondary circuit is made to
approach zero by adjusting the voltage across the ampli-
fying crystal Z. Both inductances should be of approxi-
“Condenser C, should have a
capacity of o.0005 to 0.001 mfd., and C, about o.0002
or o.o003 mfd. (depending on the capacity of the aerial ;
for equal- value of induct- :
ances, :
r_t,1
Cy G C
where C=capacity of aerial).

Results obtained with this
circuit are as good as an
H.F¥. valve with crystal de-
tector. The writer, who is =
situited 1o miles south of Fig. 3.— A selective receiver
London, has received all the having an amplifying crystal Z.
main stations of the B.B.C.; besides a number of Conti-
nental stations,

The oscillating crystal is
electrically -and mechanically.

The usual method of adjustment by causing the crystal
to oscillate in a heavily tuned circuit, and then smtchmg
over to one of radio-frequency is, in the writer’s opinion,
unsatisfactory, as the fact that ad]ustments are suitable
for oscillation at an audible frequency does not neces-
sarily mean that oscillations will occur at a frequency
hundreds of times as great.  The best and simplest

L

remarkably stable both

~ method is to listen with the.telephones, detecting crystal,

etc., in their normal positions in the circuit, switch on
the current from the battery, and adjust the steel con-
tact of the oscillating ecrystal until a mush is heard in
the phones. The potentiometer is then adjusted for
best results.

It is usual to have only part of the battery shunted
with the potentiometer, as is shown in Fig. 3. But it
is important to remember that once a .sensitive point on
the crystal has been found, the battery circuit should not
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The Grysta,l as an HF, Amphﬁer.

be broken while current is flowing in it, otherwise the
cerystal will have to be reset. In order to obviate this
inconvenience, the arrangement shown in Fig. 4 has
been devised. While receiving, the double-pole switch A
is kept closed and B left open. When it is required to
switch off the current from the battery, the shunt S is
_introduced by means of the switch B; A is then opened
and then B opened If this plecautlon is taken, the
crystal will remain set for several days (even weeks) \\nh—

) out readjustment. This is
B

o——-————!lq——tﬁo—a

1o of the ordinary detecting
crystal.

The  method = hitherto
adopted of bringing the
crystal off the point of oscil-
lation has been to adjust the
potentiometer to give the re-
quired critical voltage. It will be found more practic-
able, however, to adjust the potentiometer so that the
voltage is just sufficiently great to cause the crystal to
oscillate, and then to make the final adjustment by

since the adjustment of the
oscillating crystal is much

O it AAATAAVAVAVA

Fig. 4.—A convenient arrange—

ment of switches to prevent

spoiling the sensitivity of the
amplifying crystal.

Wireless |
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an important consideration,

more troublesome than that
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means of a variable resistance placed in ‘the oscillatory
circuit. . The crystal oscillates.owing to.excess of nega-
tive 1'631st'1nce the net resistance can be made to approach
zero not only °by decreasing the negative resistance (..,
by reducing the voltage applied to the crystal), but also
by increasing the positive resistance of the circuit. In

* the case of the circuit shown in Fig. 2, for example, this

principlé is best carried out by connecting a variable
resistance.in series with the earth lead.

The value of the negative resistance of the crystal
depends, of course, on the applied voltage, but it can
be as much as -~ 120 ohms, or even more.

It will be noticed that in the two circuits discussed
expensive apparatus, such as transformers, accumulators,
etc., have been avoided; the running costs are almost
nil, since threc flash-lamp batteries are all that is re-
quired, the maximum consumption being less than o.o4
watt, which is less than the consumphon of the average

valve by H.T. alone.

Experiments with the crystal used as a low-frequency
amplifier have so far not resulted satisfactorily. .= Never-
theless, the oscillating ClySt’{l can be looked upon as
being a device \\lnch gives out energy proportion’{l to
small changes of current passing through it, and this is
an underlying principle of amplification, \\hethel HTF
or I..F.

Mablethorpe.

Australian -—2D8, 2YI., 3BD, 3BQ.
dmerican :—1GS, 1IT; 1YD, 18W, 1KX,
1FD, 1AF, 1NA, 1NG, 1QM, 1XU,
1DL, 1YB, 1S8F, 1KY 1RP 1XZ, 1RC,
1X\T 138, 1GA 1CX 1PL 1AAY
1CKI, 1AKZ, lBKR, 1BNT, 1ABP,
1AJG, 1ALX, 1BZP, 1CMX, 1BAL,
1BBE, 1BHM, 1ZIN, 1BDS, 1AID,
1BWX, 1WUN, 1BKQ, 1AUS, 1AUF,

987, 2BM, 2MC, 2MU, 2CE, 2BUM, Lichfield, Staffs.

Calls Heard.

Extracts from Readers’
Logs.

Newcastle-on-Tyne,

American—1AID, 1ALK, 1ARY, 1ATJ,
1AWW, 1AXB, 1BDX 1BES 1BGD,
1BCQ, 1BLR lBL‘( 1BV 1CAK 1CMP,
1CRU, 1DD, lFD 1I‘L 1FP, 1GS 111,
1K(C,” 1\[Y 1\IVV 1PL, 1SF, lSZ 1WL,
1XU, 1XZ 1ZE 1ZT ZAG ZAGQ,
ZA\I\I ZAX ZAXF 2AZY ZBQ 2BQH,
2BQU, ZBR ZBRC QBU\I 2BUY, 2BW,
2BY, 2CD, 2CE, 2CEE, 2CU, ZCVI‘
2CZR, 2WIU,

ZCVJ ZCXY ZCS\I

2BRC, 2ABGG, 2CYF, 2BSC, 2ACO, American —1AID, 1AJX, 1AVW, 2DD, ZGK ZKU 2TP, ZTZY ZZB SAB
2BIG, 2CQO, 24ABT, 2AMO, 2BOX, 1AVX, 1AXN, 1BCC 1BDX 1BV, SACH Z’:ADB SBCO 3BUY, EB\V SC‘C
2CYJ, 2CEI, 2CGB, 2CPX, 20TQ, -1BWX, 1BZP, 1CMJ, 1CPK, 1CPV, 3CDG, 3CHG. 3HS, 3MF, 30Q, 4BQ,
2CPK, 2CUB, 2CYQ, 2CXY, 3AS8H, 1CRE, 1ER, 1GLX 1(1)., 1II IND, 4GW, 484, 4XE, 8ADG 3ALY, 8AUD,
3KU, 3LG, 3CF, 3DYL, 3A1C, 3JwW, 1PL, 1SE, 1WA4, 11B 2AVG, ZBGG SAUL NERKI, NSF, WGH, WQGY,

3AUY, 3NF, 3AHP, 30Q, 3CA, 3HS,

3CB, 3BUY, 3CHG, 4EQ, 4TJ, 4FS, <9FC, 2GK,

2BW, 2CGB, ZCJB ZC‘JX ZCUB 2EB,
ZIS ZKU ZRK

WJS. C’anadz(m —1AI‘ 1AR 1EB.

2XI, 2ZL, (Reinartz 0-v-0 with apeuodlc aerial.)

4BX, 4JR, 5UK, SYT, 8VQ, 8CY, 3BTQ, 3CK, 3J0, 3LZ, 30Q, 30T, 4DT, . Trowrsox (2AWK).
8CDA, BAOL, 8CYI, BJBL, 8CBP, 4TH, 4TJ, BALY, 8BXU, 8BGG, 8DGL, s, Croydon.
8ICM, 8BYH, OBR, HIL [talian.— 8UT, WIR, NFX, WJS. Iidian:— " p,,.c1  gBF, 8DE, 8SDP, 8EE, 8ET,
I‘XI‘ P\IT IRB IRT ACD. Cana- ZIMB IRT ICF. SII.ISS —QLA gBR BGI( 8(10 BHGV 8‘(]_) BFZJZ(I)I ___4LOV
dian . ~1EI 24X. Aw/entme —CB8.  Dutch ——QXC ONTZ, OGC, OZN. gav". Ttdlian. —1AI‘ 1C0, 1RT, 1AM
Mosul (—GHH. (.8. —OKI. Danish —T7ZM, TZF. Belgi(m —ARS.  cedish. — SMXV, SMZU, AR
(0-v-1.) A. C. Smioxs. Finland :—INA, 2NM, 2NN, 2NB,  pusep_0GC, OKN.  Danish.—TZM.
. ONCB. German:—IRB. Austrlian :— American.—1AAQ, 1AAP, 1AD, 1AF
Laling, London. , 2D8, 3BQ. Mezican —IDH. 1AJX, 1ARY, 1AVF, 1AWY, 1AXN,
A);1Liru_'(tn.—«rlBEg 1WY, 1II, 1AXN, . 8. Samwavs (60H). lBDX 1BES 1BGC, 1BKR, 1BWX,
iﬂ,‘l};é%ﬂl AX%I%B%%A 1%%% 1%3% Cachar (India), (During November and -1CAK, 1CKP, 1DA, 1ER, 1HN, 1II,
< 3 IV, December, 1924.) 1LW, 1ND, lPL 1PY 1RD 1XAV,

1ABF, 1AEY, 1RR, 1AF, 1BD.X, lAQ;\I,

1APK, 1AJG, 1CAB, 1ATJ, 1XW, 1XZ, ggpp

1XJ, 1XAX, 2BW, 2BM, 2XJB, 2CJ, \[4v
2XAQ, 2BRE, 2CUB, 2BSK, 2BSC, 37U, 3DB
9CEP, 2ADK, 2CYW, 2CXY, 2CIJW, 4AG, 4AK.

2BGG, 2AVG, 2VA, 2CFT, 2CNS, 2ALE,
3BZ, 3CJN, 3XX, 3WX, 3BG, 3CA,

English.—2NM, 287, 2YT. Z’797zch~—
8QL, TUFT2.
Australian.—2YG,
New Zedland.—2AC, 4AA,
‘American.—40A,
5MI, 1CMP, 2AX, 6AHP, 6RU,
1BD, 1A\A ZRK 2Y1, ZBRB 2BGI,

1X70, 1YE, ZAAY 2AD, ZADK 2AG,
2AGB, ZALE 2ANA, 2AWF, DAZY,
2BGW, 2BSC, ZBY 2CEE, 20J%, 2CL(T,
2CNS, 2CTH, zcvr ZCVJ ZCXY oFZ,
2GK, 2MU, IRK, 2WL, 3ADB, :MEW
ZzBTA 3BGT, SCHG 3HG, 2HS, 370,
3KU, 3LW, 30T, 5LU 50K BACM,

Swedish.—SMZI,
2Ds, 5BQ,

1AAC,
5GO,

3WN, 3BC, 38N, 3CHG, 4TJ, 4TB, 3sgR(, 3ADB, 3J0, 3CKL, BCN, 5LS, 8ALY, 8BCP, 8BEN, 8DGL, BRY.
33281; 4%%1?45’8‘2’;']]351[’, (,,SAL[Y, 8CED, 6AAO, 601, 6AWK, 6AWT, €BVW, Canadian—1AR. Others—GHH, 2XAM
s ) B ‘fanadian.—1A1, 6EW, QDMJ', QBHX. C’an(uhmz.—SBA. (clg. LPZ and ABC), WIZ, 1VR.

Mosul —GHH.
. A. P. WarLow.
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G. W. G, Bexziz, 2BG.

American—5CK, 8AV, 8KC.

(0-v-0 or Ovl) E. C. Packuan.
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Extended Powers Needed,

If broadcasting is to develop- as is
hoped, it will be necessary for the powers
of the B.B.C. to be extended as regards
both the erection of new stations and
the increase of power of certain main

stations.
000G

New Stations.

Plans are ready for two new stations—
one to serve the London area; but I
understand that there is a fly in the
amber and the Post Office will need a
lot - of coaxing before the Postmaster-
General’s consent to their erection is
obtained. In the meantime Kentish
listeners consider that they are catered
for in a far less satisfactory manner than
any other county in the kingdom.

0000
Main Stations v. Relay Stations.

From time to time representations are
made by listeners in the various localities

-where a relay station exists as to the

necessity of, and justification for, a main
station of their own. Some of the towns
with relay stations are admittedly im-
portant enough for translation to the
greater dignity, but my information goes
to show that no relay station town is
likely to become a main station town for
a considerable time ahead.

0000
What Wales Waats.

A pretty little argument is developing
between a. Welsh town which considers

- that "is has a strong claim to a main

station and the city where a main station
already exists. The town in question is
one of importance, and it has brought
forward many arguments as to why it
should be the head and fount of broad-
casting in the Principality. Indeed, say
the supporters of that particular town's
slaims, the B.B.C. could serve not only

Wireless
Waorlld

~

~TOPICALITIES
FROM
SAVOY HILL.

the Welsh mining districts better, but
certain English towns, such as Bristol,
equally as well as they are abt present

served.
0000

Daventry,

The B.B.C. engineers, however, appar-
ently. regard the matter from an alto-
gether. different point of view from the
merely patriotic one. Daventry, they tell
me, will achieve the aim which they have
chiefly in view, and will cater quite
adequately for the needs of mid-Wales

as well as areas of England south of -

Cardiff.

0000

Post Office Restrictions.

Under the agreement between the Post-
master-General and the British Broadcast-
ing Company, each broadcasting station
is limited to a power input to the main
high-frequency generator not exceeding a
maximum of three kilowatts. The present
value at each station is 11 kilowatts,
with the exception of 2L0 and -5XX, and
a strong feeling is expressed that to
afford the fullest development a power of
ten kilowatts per station

permissible. .
0000

Rugby v. Daventry. »
The electrical _apparatus for the new

- BXX—that is, the high power station at

Daventry which will replace Chelmsford
about the middle of June—is now arriv-
ing on the site, and it is being carefully
guarded by the engineers. A
visitor to Daventry the other day -ob-
served that from the height of the hill
the masts of the Government super-power
statisn® at Rugby seemed but a short
distance away, and he enquired anxiously
whether the extensive use to which the
Rughy station was to be put would not
interfere with the broadcast service from
Daventry ! . :

should be

* five minutes.

casnal.

423
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Broadcasting in Public
It has been suggested that a phase of
future development will be the abolition
of studio performances, and that all
broadcasting will be done from public
halls so as to attract large audiences
apart from wireless listeners, but the
immediate problem is that of acoustics
in the studios in which the bulk of
performances now take place.
0000

—And an Alternafive.

I am told that if the research work now
in progress is successful it is not unlikely
that considerable structural alterations
will have to be made to studios in order
to secure a satisfactory compromise on
performances from large halls—that is,
methods will be adopted of making sounds
in small rooms carry as if they were made

in large rooms.
0000

Broadecasting and the Enterfainment

Industry.

An agreement with the ‘theatrical man-
agers is under way The point of in-
terest to listeners 1s that the length of
a broadcast performance from individual-
plays will probably be limited to twenty-
In this space of time an
excerpt from any one act may be given,
or -alternatively, the ~period may be
divided up so that a small extract from
each act in the play can be broadcast.

_0000
The New 2LO.

Amid the sbtir over the new 2L0O, it
is clear that a good deal of re-radiation is
going o, We have not heard so much
about oscillation recently, as the use of
the nei station to some extent overcomes
this, but when, as part of the experi-
ments, the old station was put into opera-
tion again, the oséillation was noticed to
have become worse, not only in Croydon,
Ealing, Streatham and East London dis-
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triets, but also in more distant parts of
the country. Signal strength in the Bast
knd of London is markedly better from
the new station than the signal strength
~of the old.

0000
o

Tmproved Reception,

By the average listener the smaller de-
tails—important though they are in the
mass—no doubt pass unnoticed, but many
keen musicians have already obser ved, and
reported accordingly, that the details of
orchestration have been much clearer
since the new 2LO got to work. ‘At
last,”” wrote one listener, ¢ Tchaikovsky
by wireless is worth hstenmg to. Drum
taps and low stringed instruments used
to be. blurred, but the various .instru-
ments now bl‘oadcasb,well nigh perfectly.”

0000 )

Copyright Law.

The net of the copyright law is being
more tightly drawn since broadcasting
came along to help forward the success
of songs and other- musical compositions
which might otherwise have been doomed
to a precarious popularity, The Perform-
ing Rights Society safeguards the in-
terests of authors and publishers in this
Cconntry, and a lump sum is paid for
broadcasting rights. The Society is mow

turning its attention to South Africa,
where wireless is commencing a regular
boom. The London secretary of the

Society has been touring the Union to
tighten uwp things. It is ramoured that
the broadecasting authorities of South
Africa will not be so fortunate in the
agreement which they made with the
Society as the DBritish broadcasting
authorities were; much higher fees will
probably be demanded.
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Sunday, May 10th.
London and 5XX, 4 p.m.

Birmingham, 4 p.m.

Monday, May 11th.
London and 5XX, 8 p.m.
Glasgow, 8 p.m. ... "

Tuesday, May 12th.

p.m.
8 p.m.

XX,

London,

" Wednesday, May 13th.
London and 5XX, 8 p.m.

Cardiff, 8 p.m.
Glasgow, 8 p.m.

Thnrsday, Ma) 14th.

4.4,

"Tondon,
Manchester, 8 p.m.
H Aberdeen, 8 p.m. ...

Friday, May 15th.
London and 5XX, 8 p.m.
Bournemouth, 8 p.m.
: Newcastle, 8 p.m. ...
Glasgow, 8 p.m.

Saturday, May 16th.
London
Manchester

London and 5XX, 9 p.m.

Belast, 7.30 p.m. ...

8 p.m, ...

FUTURE FEATURES.

“Manfred” (Lord Byron), with Schu-
mann Incidental Music. Declaimed by
Henry Ainley, conducted by Percv Pitt.

“Bhe J. H. Squire Celeste Octet’’ with
Winifred Fisher, Horace Stevens, and
Irene Scharrer.

Orchestral and Solo Items.

“ The Merry Month of May.’ :

Empire Phono-Flights, No. 2, Al‘l)tla]m

Prize-winners of the Belfaat Musical
Competitions,

Chamber Music.

Musie, Grave and Gay, by the Band of
H.M. Scots (Guards.

Sullivan Programme, conducted by Geofirey
Toye.

Sullivan Night.

Operatic Programme.

Radio Fantasy, No. 4, from
Birmingham.

Chamber Music and Drama.

Chamber Music.

Band of H.M. Grenadier Guards.

relayed

Romances of the Dance.
Russian Night.

Musical Comedy.

Band of H.M. Grenadier Guards.

Military Band Programme.

“The Band of H.M. Grenadier Guards.

Teaching the Young Idea.
The  programmes from

transmits rather racy bills of fare,

closed down as yet.
0000

Prince’s Portable Station.

installed in his saloon on the Repulse.

Office in the form of reminder

of their licences, namely,

THE STUDIO AT KDKA. Careful attention is given to acoustical problems in the

studio of the famous Pittsburg station,

even to the shrouding of the chairs.
doubtful; however, whether the form of mlcrophone suspension is so good as the inethod

adopted in this country.
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be licensed separately.

American
stations are not invariably of a kind suit-
able for the delectation of the young, In
a letter to a member of the Senate a boy
of fourteen asks him to use his influence
to shut down a certain station which

“Until you do this” quoth the boy,
“ my mother will not allow me to have a

radio set in case I should hear this
station.”
The station does not appear to have

H.R.H. The Prince of Wales is able
to pass away many tedious hours at sea
during his tour by the use of the expen-
sive wireless receiving set which has been

Seeing that his set remains on British
tnntmy it is interesting to recall the de-
finite regulation incorporated by the Post
issued
to licensees in connection with the expiry
that a fixed
station and a portable station must each
His Royal High-

ness will not be required to hold a separ-
ate licence for his set on the Repulse,
but he has, of course, the -usual licence

for his set at York House.
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WIRELESS AT THE SCIENCE MUSEUM.

Interesting Exhibits in the Electrical Communication Section.

By R. P. G. DENMAN, B.A, AM.LE.E.

World there are many who at some time or other
have discovered the group of corrugated iron and
other buildings (erected ‘‘ temporarily > at South Ken-
sington for the Exhibition of 1862) which until recently
served to accommodate the whole of the third largest
Museum in the United Kingdom. Like the writer, they
may have retained youthful memories of afternoons spent
"in roaming delightedly among the sixty or seventy
scientific collections, paying not the slightest attention to
the carefully worded descriptions which accompany each
model, but with eyes alert to mark down those specially
attractive exhibits which are provided -with
buttons *’ for the use of visitors. -
The object of- this short article is to remind these
readers that in the Science Museum they may find, thrown
open to them daily free of charge from 1o a.m. until
6 p.m. (Sundays z.30 p.m. till 6 p.m.) the finest exhibi-
tion of scientific and technical machinery and apparatus
of its kind in the world: In each section of the Museum
there is shown a series of objects which are of spécial
interest, as marking important stages in its development,
. while numerous other objects of modern types are added
in order to show the application of scientific research to
current practice, as well as the direction in which modern
improvement is tending. The whole museum is so large

I[ T is probable that among the readers of T'he Wireless

that only a small section should be taken in one visit, or_

one is certain to experience that peculiar combination of
mental and physical fatigue which is apt to make museum-
going unpopular.

The museun has been fortunate in securing duuna the
past year or so a large number of important \vlreless

¢ press-

acquisitions. A catalogue has recently been published?
which is illustrated, and contains full technical descrip-
tions’ of over two hundred objects in the section, together
with an introductory survey, which it is hoped will be
found useful to those whose acquaintance with wireless
telegraphy is of recent date, and who would like to know
something of its development since 1863.

How to See the Exhibits.
‘Those who come to sce the collection should begin by
inspecting the early experimental apparatus, which by
the time these lines appear should be found in Room 42

F1g 1.—The clockwork mechanism used by Hughes in his early
experiments to ¢ key” an oscillator. .

! This catalocrue is obtainable on application to the Director,
The Science Museum 8. Xensington, S.W.7, price 1s. 2d.
post free,
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Wireless ai the Science Museum.—~
of the new building, to which the whole of the Electrical
Communication Section will presently be transferred.

It is well known that in a remarkable lecture “ On the

Work of Hertz’’ in 1894, Sir Oliver Lodge transmitted
signals from a small oscillator in the library of the Royal
Institution to the lecture
table, where they were re-
ceived on a coherer of his
own design. = The original
-apparatus which was used
on this occasion, as well as
somé of even earlier date
which is practically identical
with ‘that used by Hertz
himself, may be examined,
together with what 1s thought
to have been the first coherer
of all—the Hughes micro-
phone. In 1879, the in-
ventor, while walking up and . R
down Great Portland Street,
heard in a telephone receiver
signals emitted by a clock-
work oscillator which he had previously set working in
his rooms above. It is depressing to read how chstln-
~guished scientists who witnessed many of Hughes’s
experiments eventually dismissed them as ordinary induc-
tion phenomena, so leading him to
abandon the research. In the photo-
graph, Fig. 1, may be seen the
clockwork mechanism which he used
to interrupt the current to the oscil-
latory circuit, while Fig, 2 is the
¢ coherer ’’—in " this “case a micro-
phone consisting of .a steel needle
hanging in loose contact with a block
of gas carbon.

Following these examples of the
work of the first amatewrs come those
of the first wireless engineer, Sena-
tore Marconi. A most interesting
collection lent by the Marconi Com-
pany includes the 18in. induction coil
used at the Needles Station in 1898, by means of which
Lord Kelvin despatched the first" pnd wireless message,
and a whole series of objects relating to the first coupled
and tuned circuit arrangements which culminated in the
famous “‘ 7777 "’ patent of 1g900. Part of Marconi’s

Fig. 2.—The Hughes
microphone, or
¢ coherer.”

Airst tuned transmitter is shown in Flg 3, and it is’

interesting to note that this same roin.- induction coil
was once again brought into use as recently as 1921, in
connection with experiments on the Beam system ! Among
many other objects in the Marconi collection will be found
the actual apparatus used at Newfoundland i‘n 1gor by
Senatore Marconi and his assistants, Messrs. G. S. Kemp
and P. W. Paget, when they received tne Inst trans-
atlantic wireless signals. -
Thermionic Valves. o
The collection of thermionic valves in the Science
Museum is of special interest. Beginning with the com-
plete series of vacuum tubes (illustrated at the head of
this article) out of which. in 1904, Prof. ] A. Fleming
A 38
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evolved the first two-electrade valve, there may be seen
the De Forest Audion (three-electrode soft valve) and
the Licben-Reigz relay (Fig. 4), which was the first tube
to be-used as a telephene repeater. Modern hard valves
began with the Pliotron designed by Irving Langmuir in

Fig. 3.—Early Marcoai spark appardtus.

1914. 'This also is shown, and a number of intermediate
tubes of all kinds lead up to representative examples of
those in use at the present day, with a special collection
of naval valves, which includes the largest silica valve
so far produced—a three-electrode transmitter rated at
20 kilowatts and capable of handling so kilowatts in all.

The development of portable sets for field use is well
illustrated in a series lent by the War Office; aircraft
wireless practice is at present shown in the aeronautical
collection  (which should  certainly
receive a separate visit).

A section de- voted to radio tele-
phony includes an early Poulsen arc,
which was used by Mr. H. J. Round

in  1igIo, and several broadcast-
ing microphones. The electro-mag-
netic  diaphragm type, used by the
B.B.C. mn 1923,
and  from which
the present mar-
vellously  success-
ful Round-Sykes

Tig. 4 —Three early valves of three-electrode pattern.
should be carefully com-
pared with the original telephones of Graham Bell, which

magnetophone was developed,

are to be found in the Telephony Section. The principle
of the two instruments is, of course, identical.
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The Editor does not hold hiniself responsible for the opinions of his correspondents. -
Correspondence s}muld bg addressed to the Editor, “ The Wireless World,” 139-140, Fleet Street, E.GA, and must be-&céompimied by thé writer’s name and address,

DON'TS FOR TRANSMITTERS.

Sir,—I note with interest yGiir correspondent’s remarks .in
The Wireless World of March 11th signed ‘ A'Radio Engineer
since 1912.”

Now I am not a radio engineer, nor have I been acquainted
with wireless since 1912, but as an experimenter interested in
the scientific side of radio problems, with some little experience,
I feel mysell competent to challenge your correspondent. At
one time or another I have listened to amateur transmissions
from most countries of the world, and I find that ninety-five
per cent. of them may be divided between the following two
classes :— :

(a) Those who transmit bad C.W. or I.C.W. on a° varying
wavelength, badly -keyed;
(b)

Those who transmit appalling telephony.

How anyone who has ever listened in on amateuwr wave-
lengths, or even on wavelengths not intended for amateurs,
particularly round London or in the Midlands, and has heard the
babel of badly  modulated, inconstant, improperly smoothed
carrier waves, can dare to say that amateur telephony is superior
to the excellent transmissions of the B.B.C., I really do not
know. - In my experience, many of the amateur attempts at
‘modulation are barely intelligible, and it seems to me to be
utterly fatuous for an amateur, with the limited amount of
time, money, and apparatus at his disposal, to parody what
can be done so very much better by the B.B.C.

I do not wish it to be thought that I am against all amateurs
—five per cent, of them do know how to transmit, and I
strongly advise the majority to follow their example; but
before attempting telephony let them learn to use a Morse key
properly, and then to remember that an amateur transmitting
licence is not given for broadcasting purpoeses, -

Emmanuel College, JOHN MELLANBY,

Cambridge.

EAST AFRICAN AMATEUR ACHIEVEMENTS.

Sir,—With reference to a letter from Mr, Abdul Rashid
headed “ East African Wireless Achievement” in your issue
of the 18th February, 1925, I note with surprise that Mr.
Abdul Rashid claims to be the Wireless Pioneer in East Africa.

Surely the pioneers of wireless experimenting are the en-
thusiasts in late German East Africa, who succeeded in picking
up signals from POZ during 1913 or 1914 (actual dates not to
hand). Apart from this the various members of the naval,
military and government services who carried out experiments
during and after the war deserve some mention.

In the realm of amateur wireless I consider that I have a
prior claim, as a paper on reception in East Africa with a
four .valve resistance-capacity coupled amplifier, written by me
in 1921, was read before the Radio Society of Great Britain
in July, 1923, Even as regards broadcasting, concerts from
South Africa, England and America were received six months
before Mr. Abdul Rashid started experimenting.

There is no desire on my part to belittle the work of a fellow
amateur, but I suggest that .something useful might be accom-

plished if the amateurs in East Africa would carry out experi-
meénts over a protracted period; which .could be compared
periodically, using some sort of measuring apparatus, even if
only the humble shunted telephone. From this some data as to
fading, blind spots, summer and winter variations, etc., might
" be deduced. Haphazard experimenting by single enthusiasts
will accomplish nothing, combined effort will do much.
MOMBASA.

DISTURBANCE ON KDKA's SHORT WAVELENGTH,

Sir,—With reference to Mr. Gordon Ritchie’s letter in The
Wireless World of April 8th, I have recently noticed an in-
credible amount of interference on KDKA’s short wave trans-
mission. During the last five weeks I have been carrying out
experiments nightly on the dinner-hour transmission from
KDKA (commencing at approximately 11.15 p.m., G.M.T.), and
on four occasions, viz., March 30th, and April 2nd, 3rd, and
4th, the programme has been completely obliterated by a perfect
barrage of shrieks, yells and groans. There appeared to be
over a dozen oscillators at work.

It is remarkable that on nights othier than those mentioned
above there has been absolutely no. heterodyne interference
whatever. - )

I listened on March 31st to a ‘‘Query ' programme similar to
the one mentioned by Mr. Ritchie, and noticed no interference
at all. It is therefore doubtful if these transmissions were
relayed by radio.

I have also-noticed recently that static interference on waves
below 100 metres has been very considerably greater than on
the broadcast band. STUART BIDMEAD.
- Fulham, §,W.6, ’

" OVERCROWDING THE ETHER.

Sir,—I cannot help feeling that yowr attitude towards high-
power broadcasting should receive reconsideration. o

On purely electrical grounds you  are doubtless right—the
ether 1s full to overcrowding already. But the B.B.C. state
clearly that their object is to serve the poor man’s crystal set
first, and those of us who work among the pootr have little
room for doubt-as to the benefits conferred.

The agricultural weekly wage heve is less than the price of
a Marconi-Osram D.E.5, and large families have to be fed and
clothed ! . -

As a medical man I have segn sufferers transformed into new
beings by their interest in the doings of the world at large,
where previously they only lived in their village.

I submit that the case for commercial signals is entirely
different. :

For commercial reception 18ng-range valve sets are available,
also the money to pay for them. :

As I have said, on purely scientific grounds you are right;
but look at the case from the other fellow’s point of view.

- E. SHIRLEY JONES, M.R.C.8., L.R.C.P.

Bentley, Hants. o
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TUNING T0.SHORT WAVELENGTHS.

Sir,—I read with interest 2GN’s letter in the March 11th
issue of T'he Wireless World. He thinks that with two turns
of wire on a three-inch former he is in the region of 6-10 metves,
but I think he is wrong. i

I have been down below 60 metres, and as low as 10 metres,
for the last four months, and the following coil data might be
of interest. Using a three-coil holder and coils wound * Bum-
dept” pattern with 6 twns on tlhe primary, 12 turns on the
se(':ondary, and 10 turns on the reaction gives 50-100 metres;
using 2 turns on the primary, 3 turns on the secondary, and
3 turns on the reaction gives about 30-50 metres; but with only
i turn on the secondary, 3 twns on the reaction and no aerial
coll, motor car ignition can be heard, and I think the wave-
length of this coil is from 10-25 metres. These coils are wound
with 16 S'W.G. The set I use is a 0-v-1, and I have used
D.E.R. valves down to 30 metres, but below that low-capacity
valves of the ‘“C " type were used. All coils were wound on a

" three-inch former. N

2GN also stated that stations working on 20-40 metres do not
give their call signs. I think he is nmstaken, as I have only
four transmissions recorded in which no call sign was given.

Could any reader tell me the whereabouts of SVA? I have
heard himn on two occasions, somewhere about 75 metres,
on oune valve. He was working on March 15th at 7-7.30 p.m.

’ T. WALKER.

THE PARIS CONFERENCE AND ESPERANTO.

Sir,—I note on page 380 of your issue of April 29th some re-
marks about the Paris Conference, in which you state that
“although the motion for the adoption of Esperanto was carried,
Mr. P. K. Twner {England) and Mr. K. B. Warner (United
States) voted against certain of the proposals, while the Scan-
dinavians voted against its adoption.”

In order to prevemt any possible misapprehension I shall be
glad if you will make it clear to_your readers that :—

(1) I voted not as an individual but under the instructions
received from the official English delegates.

(2) T did not vote against any of the proposals but abstained
from voting on some of them, while voting in favour of others,

P. K. TURNER.

VALVE NOMENCLATURE.

Sir,—In a recent issue you commented in your leading article
on the discrepancies in the naming of various makes of valves
with the same general characteristics.

May I suggest a system by which any possible confusion

. should be avoided? All valves designed for a certain purpose
should have a number allotted to them—e.g., 2 for a general
purpose valve, 3 for H.F. work, 4 for a detector, 5 for a L.F.,
6 for a power valve,- 7 for resistance-capacity amplification.
This number would be, absolutely independent of the filament
current of the valve; whick would be indicated by a letter—
e.g., B for a 3v. .06 amp. valve, D for a 2v. .35 amp. valve,

. F for a 5 to 6v. .25 amp. valve, J for a 3v. .12 amp. valve,
M for a 1v. .lamp. valve, and so on.

‘With this classification of valves the amateur would know
that no alteration of batteries or rheostats would be neécessary
if he wished to substitute an Ediswan 6J for a B.T.H. 6J; or
to substitute a Mullard 3B for an Ediswan 3B. At present it
requires quite a mental effort to think of the special purposes
and filament current of the PY8DE, B6, Double Red Ring D.06,
and ARO6HF, respectively.

I will admit that any system will be difficult to adopt-if it
involves wholesale alterations of makers’ type numbers; but,
as we see at least one mew type of valve each week, will it
not be still more difficult if the change is delayed indefinitely ?

Sheffield. ) HENRY 0. RIGG.

NOT A4 NEW DESIGN. .
Sir,—I would draw your attention to the fact that the vario-
meter described by ‘“G.C.” in the issue of The Wireless World
dated April 22nd is covered by a patent of my own, No. 227,567,
Liverpool. R. W. TARRANT.
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ADAPTER FOR FOUR PIN VALVES.

8ir,—In your issue of April 8th, p. 280, is aun illustration
of an adapter to fit four-pin valves on to an Ora B or a V24
fitting. A similar adapter was shown a few wéeks ago.

I desire to point out that this design was registered about
2 years ago in the joint names of myself and Messrs. Auckland.
Earl's Court, * J. H. REEVES.

London, S.W.5.

THE OSCILLATION NUISANCE.

Sir,—During & series of tests which have been made lately
with regard to the oscillation problem, one or two very prominent
points have been proved. 'The fact emerges that at a well-
known seaside resort on the South Coast, there are two periods
during which reception is interfered with very badly; the first
is about 5 p.m., and the second is when anything extra is put
on by the B.B.C. I refer in particular to the half-hour tests
on Monday night from one B.B.(C. station only. Now, if I may
be so very beld, I make the humble suggestion that in the
majority of cases, the women folk are responsible for the trouble
in the afternoon.

I think it is quite reasonable to suggest that the women like
to show off the set to their friends during afternoon tea, and it
is only a fair question to ask, do the majority understand

exactly what happens when they turn the knobs?

With regard to the later hour, if a test is published before-
hand the majority of listeners are searching on an unknown set-
ting of their instruments, and pushing reaction much too far,
simply causing chaos. More than ample proof of this can very
often be found, a late transmission from a station that has
either not been published, or has bheen overlooked by most
people ; the result is almost a freak veception, it is so clear.

Let all users of radio instruments rememher that theve are
such things as S.0.8. calls from ships, both sea and air, and
these calls come first at all times, and must be dealt with by
certain stations. This interference is not playing the game,
and the warning issued by the P.M.G. ought to be taken
to heart by every user of wireless apparatus.

TRANSFORMER.

LOW POWER TRANSMISSION.

Sir,—With reference to previous correspondence, the follow-
ing details of low power tests carried out at this station may be

. of Interest :—

On March 26th, 1925, a communication was established with
Finnish 2ND, who was using 3 watts, and low power tests were
‘carried out by this station. Power was reduced and transmms-
sions made on inputs of 14 watts, 8 watts, 4 watts, 2 watts, 1
watt, aud finally 0.8 waft. TFimnish 2ND reported the strength
of reception as varying from R6 to R3 for the lowest power used.

On April 5th, 1925, tests were carried out with Swedish
SMWF, and transmnissions on power inputs of 12 watts, 9 watts,
5 watts (no alteration in strength of reception being noticeable
by SMWT on these powers), 2 watts, 0.8 watt, and finally 0.4
qatt. Transmission on this last power was received in full by
SMWT except where jamming was experienced from Finnish
2ND. The last power input was 125 volts at 3 milliamps.

The aerial system used for both these low-power tests was
the same as used in the transatlantic test, where communication
was maintained with an input of 2 watts, and detailed in my
letter of March 19th, and published in 7he Wireless World of
April 8th. C. L. NAYLOR (G551).

RECEPTION OF HVA.

Sir,—With reference to Mr. Davidson’s Ietter in your issue
of April 1st, T Lheard HVA on April Tth, strength R4, when
using a one-valve Reinartz receiver in Londoh. There was
remarkably little fading.

May I ask anyone who hears 5FT to send a report to the
Secretary, F.5, W.S., School House, Felstead, Essex?

SFT’s wavelength is at present about 180 metres.

Yarmouth, I. of W. J. C. EVERETT,

[A number of readers have kindly reported the reception of
HVA.—IEn.] ’

s
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Readers Desiring to Consult “ The Wireless World 7/ Information Dept. should
make use of the Coupon to be:.found in the Advertisement Pages. ‘

Constructing an Amplifier for Experimental
Purposes.
) CORRESPONDENT wishes to con-
\ struct a four-valve set embodying
" fonr stages of resistance-coupled
amplification for providing large volume
and high quality loud-speaker reproduc-
tion from his nearest broadcast station,

which is thirty miles distant, but -at the-

same time he has in mind the construction
of a super-heterodyns receiver for long
distance reception, and wishes to he able
to couple the output of this instrument
quickly and conveniently to the amplifier
portion of the four-valve receiver.

This is quite a useful idea, which will
appeal to many readers, since it often
occurs that a receiver is constructed em-
bodying many expensive components, -de-
signed to give the most perfect reception
possible from the nearest station, and 1
seems a pity not to use the amplifier por-
tion of this circuit to amplify in the best
manner possible the various transmissions
which may be picked up from time to
time by means of roughly constructed
experimental receivers. This point has

been brought into greater prominence dur-

ing the past few months, when so many
amateurs have constructed special sets tor
the reception of KDKA and other stations
working on similar wavelengths.

If the circuit illustrated in the diagram
is carefully- followed, it will be seen
that the output of any receiver can be
quickly and conveniently coupled to the
amplifier embodied in this receiver. Ii
is only mnecessary to fit the instrument
with a jack in the manner illustrated in
the diagram. If the output terminals of
any experimental receiver are now at-
tached to a plug, it will clearly be seen
that the insertion of this plug will dis-
connect the detector valve embodied in
the set, and so enable the output of any
experimental receiver to be passed to the
input side of this amplifier. At the same
time the appearance of the jack in the
panel will in no way detract from the
appearance of the receiver, and moreover

the withdrawal of the plug will instantly.

restore the receiver to its normal state
and enable a temporarily interrupted pro-
gramme to be continued on this sét.

0000

Electrical Properties of Ebonite,
READER who is undertaking the
construction of a receiving seb
which will require a rather larger
panel than is customarily in use seeks

our advice concerning the mnature of the
material that he should use for the panel,
since he has found that.ebonite varies
considerably in dts electrical properties.

Good ebonite should be pragtically unaf-

fected by the humidity or otherwise of the
atmosphere, and it-is not improbable that
~our reader has been making use of vulcan-

ized fibre in mistake for . ebonite. Of

course, ebonite varies very considerably
in quality, and under certain atmospheric
conditions certain types of poor guality
ebonite may be inferior to fibre or wood

in  their insulating properties. . Good -

" Nowadays it is possible to obtain guaran-

teed brands of ebonite which are of high
insulating properties and are already pre-
pared for use, and readers should there-
fore have no difficulty in-obtaining good
quality ebonite. In cases where expense
is of primary importance wood may be
used as a material from which a large
panel can be constructed. Provided that
a hard wood such as ocak is used, and
that it be well dried, it is often found
on test that its insulating properties are
satisfactory. Soft wood, such as satin
wood. should, however, never be used.
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‘Gonnections of a receiver having a valve detecfor and three stages of resistance
The amplifier may be connected to any other set

by inserting a plug carrying the appropriate connections in the jack.

ebonite should be absolutely free from

flaws on the surface, and be guite flat.

It should machine well, not easily frac-
turing .during the process of sawing,
filing, or drilling, provided that reason-
able care is exercised. Inferior grades
of ebonite may be made from discarded
rubber, which often contains traces of
metals. It is not meant by this that
pieces of metal will actually be found in
the ebonite, although this 1s not entirely
unknown, but rather that combined
metallic substances may be present, which
tend to destroy the insulating properties.
Tt must net be forgotten that the polished
surface of most ebonite when received
from the makers contains a certain. per-
centage of tinfoil, and the panel must
therefore be carefully rubbed down in
order to remove this polished sarface.

Correct Number of Turns in a Reaction
- Coil, . .

ORRESPONDENTS frequently en-

quire as to .the best value of re-

action coil for the veception of

* various stations when using valve re-

ceiving apparatus of the conventional
type. '
This is one of those points to which
a definite answer cannot be given with-
out a knowledge of various doubtful fac-
tors, such as the resistance of the aerial
circuit and the amount of stray capacity
existent in the receiver. It may be said,
however, that probably the majority of
valve set users make a great mistake in
this respect, and this is probably one of
the chief contributory causes to poor
results obtainable on distant stations,

A 41



430

“gince the use of an excessively large re-
action coil causes the set to be extremely
difficult to handle, and almost vetoes any
fine control over regeneration. It seems
to have become a fixed idea with many
people that a No. 75 coil is the correct
one to use for the broadcast band of
wavelengths, whereas actually the rule is

. to use the smallest reaction coil with
_ which it is possible to bring the set into

a state of oscillation, when the aerial and

reaction coils are closely coupled. Many

people who are at present using a very
large coil in the plate cirenit of their
detector  valves will be agreeably sur-
prised in the improvement in the tuning-
in of distant stations manifested by their
set if they will pay more altention to
this component. The reason for the
difficulty of fine control when an exces-
sively large coil is used is quite obvious
if a moment’s consideration is given to
this problem.  As is well known, the
degree of regeneration obtained is pro-
portional to the degree of magnetic
coupling existing between the aerial and
reaction coils.
amount of this coupling, if the reaction
coil is excessively large, is changed. to

a far greater extent by the movement

of the reaction coil through an arc of

one degree than would be the case if

a small coil were moved through several

. degrees. It is therefore clear that a far

finer adjustment can be made when the

movement required to effect a given
ehange in the degree of reaction is large.

Furthermore, it will be found that when

an unnecessarily large coil is used in

this position a considerable amount of

“backlash >’ is present, which evinces

itself by the fact of the set going into

and coming out of oscillation with a loud
plop, oscillations continuing when the
reaction coil is moved back far beyond
the point at which they commenced,
whereas under proper conditions reaction
control should be smooth, the set gliding
almost imperceptibly in and out of oscil-

" lation,
0000

Connections of Telephone Receivers,

READER wishes to connect twenty

f \ pairs of headphones to the output

of a four-valve receiver, in order

that reception can be carried on simul-

taneously in various rooms of a large

menage, and he wishes to know whether

they should be connected in series or in
parallel.

If the telephones are connected in series
it must be remembered that any slight
deficiency developed in one pair or in any
pair of telephone leads will disagreeably
affect the reception in each pair of head-
pieces, and for this reason alone it is
desirable to connect them in parallel. Tt
will he evident, however, that if such a
large mumber of headpieces are connected
in parallel, the total resistance in the
cireuit will be reduced to 200 ohms,
assuming the use of the conventional
4,000 ohm telephones. This is obviously
a very unsuitable value to place in the
anode circuit of the final valve, but the
difficulty can be surmounted by conmecting
an ordinary step-down telephone trans-
former in the circuit, which will have the
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effect of adjusting this matter, and will
at the same time provide the additional
advantage of keeping the steady anode
current out of the telephone windings.
In many cases where a single pair of
4,000 ohm telephones of the ordinary type
is used it is very desirable to use an
output transformer, but owing to the fact
of its low vresistance secondary the
ordinary- type of step-down telephone
transformer is obviously not suitable for
use with a conventional pair of high
resistance telephones. However, it is now
possible to obtain an outpub transformer
of 1:1 ratio in order to obviate this
difficulty.

0000

Adding a Stage of Choke-Coupled L.F.
Amplification to a Crystal Set.

A CORRESPONDENT who is desirous
"\ of adding a stage of low frequency
amplification to his’ crystal receiver
wishes to know if there is any method by
which he can utilise the secondary wind-
ings of a transformer whose primary has
been burnt out.
Provided that the secondary windings
are intact, it will be found that a very
useful amplifier can be constructed, using

MAY 6th, 1925,

the circuit given below, The choke shown
in the diagram connected between the grid
and the negative side of the filament is
formed by the secondary of this frans-
former. Quite good amplification will be
obtained, combined with excellent quality.

Q

A receiver having a crystal detector and

a single-valve choke-coupled amplifier.

The choke may be the windings of an

intervalve transformer connected in series

or the secondary winding galone will
suffice.

There is, of course, nothing to prevent
the use of the secondary of an mndamaged
transformer for this purpose, but care
must be taken not to connect the two pri-
mary terminals together, otherwise, of

“course, the inductance of the secondary

will be considerably reduced, with disas-
trous results both to signal strength and
quality.

0020

An Eagily-adjusted Receiver for the
High-power_fitations,
v CORRESPONDENT wishes to con-
\ struct a three-valve receiver for the
reception of the hizh-power station
in which resistance-coupled amplification
is carried out at both high and low fre-
quency, regenerative. effects heing also
obtainable.

The cirenit which is given below
will be found to amply fulfil all these
conditions with suitable valves, a reason-
able amount of amplification will he
obtained, and as there are but two tun-
ing adjustments the operation of the set
will present no difficulty. The tuning of
the aerial circuit is effected by means of
a variometer, regenerative effects being
brought about by means of a small vari-
able condenser connected between the

* aerial terminal and the anode of the de-

tector valve.

ZMn.
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A simple three-valve set with 1 H.F., valve detector, and 1 L..F
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- WIRELESS OUT-OF-DOORS.

“1] li\'LESS the weather proves to be altogether dis-
appointing, it seems certain that this summer will
be a wireless season and that wireless will be used more

extensively out-of-doors than ever before in this country.

‘The mere novelty of broadcasting

-=---n:--a--:----u:n-uu--n:nnﬁ-nl-nun--u-nn-q=.un-

meet these two requirements are quite distinct, and special

consideration -has to be given to points involved in the
construction dccording to th(, purpose to which the set
is to be put.

Readers who -contemplate bu11(]1ng or using
sets,

portable
are reminded that only in certain circumstances
’ does their existing licence cover
the use of a portable receiver.

is beginning -to wear - off, and
instead of being regarded as a
supplementary interest or -amuse-
ment, wireless in the majority of
homes has now become almost a
part of family life. So long as
wireless was merely regarded as
" an amusement to be indulged in

occasionally, it could be -readily

dispensed with on holidays or, in
fact, anywhere out-of-doors,
now that it has become more than
a passing amusement its absence

is quickly felt by the vast majority -
of those who have becaome accus- -

tomed to listening-in almost evéry
evening. It is not surprising,
therefore, that enquiries are
already beginning to come in from
readers who are anxious to acquire
a receiver specially suitable either
on the grounds of portability or
compactness for use out-of-doors,
and suitable to be carried or to be

but
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fitted as an accessory to a car.
In the present -issue we give
designs and complete working instructions for building
two sets of different types suitable for outdoor use. One
has. been specially designed so as to be as .portable as
possible, whilst the other is compact and sturdily- built
to withstand vibration when used on a car or any other
form of transit. The problems of design of receivers to

5

: The attitude of the Post Office in
PAGE B . .
47 = regard to licensing portable sets
¢ does not appear to be generally
. 433 i- known and, therefore, we have
. & ascertained from the Postmaster-
437 ' & . ‘e .
2 General the position with regard
i .to the use of sets for reception
439 3 out-of-doors.
) ggg H There are three distinct licences
VaLve i obtainable at. Post  Offices,
: although .the printed - form is
449 & similarly worded as to the general
452 @ diti d ial :
2 conditions, and the special word-
453 %
: ingasit apphes to different types
:  of licences is added to the licence
455. & form  in  manuscript. The
156 i different licences are: (1) For a
i fixed station; (2) for a motor car
458 & station; (3) for a portable station
459 & used within a specified radius of
i a central point. The fixed
461 ion I : :
46 & Station licence is, of course, that
463 & which is commonly obtained in
2 connection with an ordinary broad-

cast receiver, and this 1equ11es no
further consideration here except to-say that it is not
necessary .for a temporary change of address of a fixed
station to be notified, and, theref01e the occasional
removal of a set from the address at which it is regis-
tered does not call for any notification to the Post Office
authorities.

A IIX



Wireless
World

432

Where it is desired to make use of a portable set either
in a motor car or to be carried by some other means, the
Post Office requires that a separate licence should ble
taken out. The Postmaster-Cieneral roes not agree that
a single licence, for which a single fee is payable
annu'ill} , should cover the use Qt wireless receiving
apparatus at a fixed station and, at the same time, cover
its use on a motor car as well as permitting the employ-
ment of portable apparatus at any place within the United
Kingdom. 1t is, therefore, necessary to state when
applying for a portable licence at a post office whether

this is required for use on a motor car or for portable-

use within a specified radius of a fixed station.
It is stated that the reason

MAY 13lh, 1924

hope that the present all- round reduction in the price
of valves may enable many readers to acquire special
types of valves which have been designed for particular

- purposes, and- that thereby the efﬁmency of their

receivers will be greatly enhanced, while, at the same
time, the ekperience gained will be valuable in adding
to their theoretical knowledge which will be 1llustlated
by practical results. e

0000

EMPIRE AMATEUR ACHIEVEMENT.

KRHAPS the most remarkable record which it has
yet fallen to-the lot of an amateur to achieve is that
- reported to us in the news

for coupling portable licences
with fixed station licences is
in order to maintain the
system under which wireless
licences are at present issued,
this system being intended to
render possible the control of
all stations in the United
Kingdom used for wireless
reception.

0000

PRICE REDUCTION
OF VALVES.

E have from time to
time commented edi-
torially in this journal on
the high prices which have
been maintained for valves,
and we have pointed out
that, in our opinion, the
comparatively small reduc-
tion in the price of ** general
purpose ’ valves which has
taken place since broadcast-
ing was introduced was in-
considerable in comparison
with the enormous increase
in the demand. It is, there-
fore, with great satisfaction
that, as we go to press, we
learn of a substantial reduc-
tion in the prices of a large
range of valves by most of
the British manufacturers,
and, although we feel that
this 1educt10n s long overdue, yet it is none the 1esC
welcome on that account.
We believe that the high price of valves has, in the

past, been largely responsible for a limitation in the

use and also the sale of valve receivers, and we hope
that this all-round reduction in the price of valves may
do much to counter what we believe to be the fallacious
policy of the British Broadcasting Company in catering
solely for the interests of -the crystal-user and fostering
his requirements rather than encouraging the use of valve
receivers. .

Tt is recognised. of course, that at present many 1eadels
habitually use only “ general purpose

A 12

A signal unit employing portable wireless apparatus. The mast
is in effect a sectioned metal rod acting as the aerial, and proves
very effective for use with short waves.

valves, but we.

that Mr. E. J. Simmonds,
20D, has succeeded in con-
ducting two-way communica-
tion with Mr. Maclurcan,
Australian ~ 2CM. This
achievement is of special
importance, because it was no
chance communication, but
the result of a definitely pre-
arranged test. A remarkable
point regarding the com-
munication is the fact that it
was conducted under day-
light conditions, the trans-
missions taking place be-
tween g5 a.m. and .7 a.m.
G.M.T., and interest 1Is
added by the fact that the
wavelength used was in the
neighbourhood of 20 metres.
* Various theories have heen
put forward regarding the
relationship betwéen wave-
length and distance in com-
munication, and the effect of
daylight on wavelengths of
varying order. The possi-
- bility has been suggested by
more than one investigator
that, whereas the longer
wavelengths which can be
used with success for com-
munication over very long
distances at night-time fail to
give the same results by day-
light, so in the reverse order
very short w as, for example, those of the
order of 20 metres—may prove to be more effective dur-
ing daylight than at night. Such a theory, if proved,
would be of remarkable interest, but whilst there is not

.sufficient evidence to disprove it at the present

time, we are not inclined to support the theory
until further evidence is forthcoming.  Amateurs
in all parts of the world are interesting them-
selves in this problem at the -present time, and it
should be - possible, at no very distant date, to
produce sufficient data and evidence on this matter to
establish a very definite theory to account for these
surprising results.
20
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A 250=2,000 Metr'e Set for
Qutdoor or Indoor Use.
"By W.

HEN considering the design of this portable
W three-valve receiver, the writer was guided

-by the following points :—

JAMES.

(1) The set should operate a loud-speaker from the

local broadcast station and the r,600-metre station.

(2) The receiver should be compact, self-contained, of
a shape suitable for carrying,
reasonable weight.

(3) A temporary aerial and earth are generally much
more effective than a small frame aerial.

(4) The desired results should be obtained with the
simplest controls.

(5) The set should be equally suitable for indoor as
well as outdoor work. .

In the view of the writer, point (5) 1s the most 1m-
portant of all, as relatively few persons feel inclined to
construct a set which may be very suitable for outdoor
work, and yet be unsuitable, because of its design or
appearance, for ordinary everyday use at home.
receiver was therefore constructed in such a manner that
it is self-contained, works with an open’ aerial and earth,
may be totally enclosed when carrying 1t, and is neat
and unobtrusive in appearance. The case is of polished
wood, and when the set requires adjusting, the front edge
may be slid off ; "access is had to the aerial; earth, and
telephone terminals, and to the valves, by removing the
top of the case, which is also made to slide'hl'grooves

Wﬁf@ﬂ@@@
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and, of course, be of -

This -

i Reference should be made to the wiring diagram
supplement presented with this issue. :

provided in the sides of the case. The dry cell H.T.
batteries and. the z-volt unspillable accumulator are
arranged at the bottom and end of the case respectively.
The simplicity of - the arrangement may be seen by
referring to the schematic diagram of .connections printed
on the loose sheéet to be found elsewhere in the magazine.
Referring to the filament circuit first, it will be noticed”
that adjustable filament resistances have been dispensed
with.. Instead, a fixed resistance and an ‘‘ on-and off ”’
switch are employed. The fixed resistancé is of the
screw-in  type (Burndept), and has a resistance of
0.3 ohm. = As valves of the D.E.R. type are employed.
the total filament current for the three valves is about
o.g ampere ; the fall in voltage across the fixed resistance
is therefore 0.2y volt, and the voltage across the valves
1.73 volts, which is a safe value for valves of this class.
When .the voltage of the accumulator falls, or when an
h exceptional volume of signal.
A is desired, the fixed resist-

. ” . " i 3/ 7 ance may be removéd, and

1% ’_”"1"/16 —1%6’ ' 314 17— 2 L //16 a short-Zircuiting plu;g in-
TT b E b 1 4 3 —©1 1. serted in the holder.

11 -%51 1c & I ¢ _(%C' © Eé___ﬂ A % An, H.¥. transformer of

ic - e ) ic L 1 the four-pin type (H. W,

i _ G% J]_B %j T 7¢] 1 or 11%6|  Sullivan, Ltd.) is employed

_qur)_ o o N o to couple the first valve with

SV dr 5 B 97 o Bl 2 @+ g thesecond. One transformer

4 2 (] B# _ c RE ! A is used for the B.B.C. band,

[ : X5 - ) and another for the 1,600-

— S . A 115 tre station. “Transformer

| 16 me e.s on. ~Transformers

N ﬂL_ D /‘é(C/ l, C; c Ai - of this type work quite effec-

i 5 1c i —_ ! gf%“ 2ol-1% tively over a limited band of

Li o —- ~ — — < wavelengths without the aid

—>”/ 234 g 27/8 * 15 o2y - g 3/16 of a tuning condenser. The

11" reader should, of eourse,

Fig. L.—Details of the ebonite platform.

10

The holes should be drilled as follows, A, Hn, dia. and
countersunk for No. 4 wood-screws. B, jin. dia. G, §in. dia. and tap for 4 B.A. screws. On this plat= -
form is mounted the valve holders, transtormers, fixed condensers, filament resistance, and terminals.

make sure he purchases H.F.
transformers of a type which

A 13




Supplement to the Wireless World & Radio Review, May 13th, 1925.

-ﬂ
- LT

Wireless

Fv‘r

I ,‘Q-' -'.'A.v“h

A
L

r
g
1

('Av‘vaA'A'AVAVAVAVA‘

4
¥

T TR

+ H.T.1

REACTION

THrREE VALVE
FPORTABLE
ReEceIVER e v

mfda AN
T :

H.F
TRANSFORME
oor’

30002!

7 RAD‘OA&R"EWworld 13t May 1925 VARIOMETER

A



FIXED -
RESISTOR L.T.

]

Printed in Great Britain by THE CORNWALL PRESS Ltd. 1-6, Paris Garden, Landon, S.E.1.



£34 W ud . MA.Y 3th, 19235,

Three Valve Portable Receiver,—

do mot require tuning. Such transformers
are wound with fine copper or resistance
wire, and the primary and secondary wind-
ings are situated close together to have a

tight electrical coupling. )
The set has one iote magnifier, and this
is transformer coupled to the detector. A
low-frequency transformer of small dimen-
sions is employed, as- space is
limited . and weight is a considera-
" tion. This instrument should have
a low ratio, such as 2 or 3 to 1.
Grid bias for the last valve is ob-
tained by
connec tin g
th e flexible
wire from the
: ) 1.S. terminal
5 / ” of the inter-
!\/8_ ~ valve trans-
. former to the
negative ter-
minal of -the
” H.T. battery,
4 ~ the negative
"H.T. connec-
tion wire
(joined to nega-
tive L.'T.) being
plugged into-
¥ positive  three
ria. 2.nethod of fixing the volts_ with re- o
~bonite. platform to the ebonite spect ~ to  the negative
front panel. terminal of the H.T.
Lattery, Thus the grid of the last valve is given a nega-

tive bias of three volts.’ N : o
A. particularly neat and ~effective device “1s em-
ployed to tune the aerial circuit. Th_is is a Yarl-omet.el'
which is provided with a switch to put the windings in
parallel when the knob attached to the rotor is turned

View of the complete set with the frbnt removed. - INotice on

from o to 180 degl‘EES, and. to put them in SEI'_ieS when the left of the case two holes for the telephone ctonnections and
‘the knob is turned from 180 to 360 degrees. ‘The switch . e ot Ao o v e Lo o L e astale
is mounted on the end of the shaft of ‘the rotor and-  condepser, Jusi beov, thekaenof e uplomack [o (6 Blafent
operated automatically. Thus an aerial of the usual fixed condénser across the variometer. '
dimensions may be tuned from about nz#o to 1,500 metres. " With a small fixed condenser in Vparallel, the
o/2 ] " " range is extended. In this set a fixed condenser

of 0.00025 mfd, can be put in parallel with the
_ variometer by means of a plug and socket ; the
1% aerial can then be tuned to a wavelength con-
siderably above 1,600 metres, which is an ad-

|
i Ve

%_, =
' .
a

gl 1 t 8 vantage, as under certain conditions a small

aty bl . aerial may be used. = The variable condenser

i ﬁ?: P ‘ . employed in the set is to provide a control of

' | = 1 1/ reaction. - This condenser has a maximum capa-

1‘23/8: l S | A . lo city of o.0o005 mfd., and is connécted between

._@‘_._._ %%ﬂ the detector and the aerial.. By adjustiug

J ! i : f ’] 57 this condenser, the set can be made to oscil-

s ; Py o v . late on short or-long wavelengths ; the ad-

N V7Y 2 1/8“""‘“1%3’*“‘1/8"""“1 —1)g justment is not critical, as the condenser is of

Fig. 3.~Drilling details for the cbonitefront panel. A, Fin. dia. B, fin.dia.  a fype in which the knob is rotated several
C, #in. dia. D, lin. dia. and countersunk for No.4 wood-scréws. ¥, fin.dia. . - . .

and countersunk for 8 B.A. screws. times when varying the capacity of the

A T4 - 23
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Three Valve Portable Receiver,—

condenser between its minimum and maxi-

mum values. -
The arrangement of the instrument. can

be seen from the photographs and figures. -

The valve holders, fixed condensers, H.T.
and L.F: transformers and terminals are
mounted on a piece of ebonite measuring
11¥in. X 43n. x Hn., the fixing holes and
holes for the .wiring which passes through
the panel being arranged as indicated in
Fig. 1. On the end of this panel. is
fastened a front panel of ebonite which
measures -9}ill.-x-44in. x Hn. The panels
are fastened as-indicated in Fig. 2, which
shows a piece of wood 4¥in. long by &in.
square screwed to the end of the longer
patiel and to the faee of the shorter
panel. Fig. 3 shows the position of the
fixing holes for the variometer, variable
condenser,” filament switch, and the two
Clix ‘sockets mounted on the front panel.

It will be found convenient to employ
a wire which is thinder than that usually
used for wiring. In this set No. 22 tinned
copper wire was used for the short wires,
but the long wires connectingsthe variable
condenser, the battery switch, etc., are of
No. 18 tinned copper wire. Ilexible
- wires terminating in plugs for the H.T.
and spades for the L.T. are connected at
the appropriate places as indicated in the

special wiring diagram (supplement). Wiring is such a
simple matter that, provided ordinary care be taken, the time.

Ix

Wireless

World

‘Fig. 4.—Constructional particulars of the containing case, which is of #in. wood.
A number of strips are employed to hold the batteries in position and to act as

3

Showing the felative‘position ‘of the batteries

to the set itself.

supports for the panels.

work should be satisfactorily completed in quite a short
Care should be taken in connecting the valve

socket, which serves as a
mounting for the pin-type
H.F. transformer, and also in
running the grid and plate
wires of the first and second
valves.

No doubt the hardest piece
of work is the making of the
containing case. Details of

this are given in Figs. 4 and:

5. The wood is $in. thick,
and is fitted to form a box.
Small pieces are screwed to
the inmer surfaces to act as a
stop and -rest for the panel,

-and other pieces are fitted to

hold the H.T. battery and the
accumulator in position. De-
tails of the removable front
and top are given in Fig. 5.

To operate the set, connect
an aerial and earth and the
telephones, fit three D.E.R.
type valves, or appropriate
valves of the Mullard D.3
(2-volt) class; connect the
H.T. plug from the II.F.
stage to about positive 36
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THEVMATERIALS USED IN CONSTRUCTING THE SET.

1 Variomeler, long range lype (Marconiphione Co.). ! 1 0:00025 mfd. fixed condenser (Dubilier).
1 00005 mfd. Variable condenser (Baty).. V1000025 mfd. fixed eondenser with grid leak clips (Dubilier).
{ Pin-type H.F. transformer for B.B.C. mvelenglhs (H. V. 1 5 megohms’ grid leak.
) Sullivan, No. 1). -1 Filament swiich (Lissen).
1 Pindype H.F.{ransformer for XX (H.W. Sullivan, No. 4). 4 Terminals.
1 L.F. intervalve transformer, low ratio (Burndept Lid.). 1 60-volt H.T. battery (4 15- volt units).
3 Anti-phonic valve holders (Burndept Lid.). - 1 2-volt unspillable accumulator, 20 A.H. Type D. 04 (Exide).
1 Valve holder for base mounting with side projections fm 1 Ebonite panel measuring 11Lin. X 4lin. X fin.
connecting. 1 Ebonite panel measuring Q%in. X 4;1—in. X %in.
1 Fixed resistor, 0'3 ohm. (Burndept, Ltd.). - Leather cairying handles {or straps).
1 Short-cireuiting plug - (Burndept, Lid.). : - . 3 Valves of the 2-volt type (3.0. D E. R or 2 Mullard D.3.H.F.
1 Screw holder for fixed resistor (Burndept, Lid.). and 1 Mullard D.3.L.F.).

volts, and the H.T. plug from the detector and L.F.
valves to positive 6o volts. Switch on the valves; and
with a transformer of suitable size plugged in the H.T.

. stage tune in a signal by adjusting the variometer. Then
adjust the reaction condenser for best results. It will
be found that the readiness of the set to oscillate depends
on the aerial-earth system. With a small aerial the set
tends to oscillate much more readily than when a large
aerial is used. ‘The wavelength range is, of course, fixed
by that of the variometer, and is approximately 250 to
2,200 metres. The set is easily handled and is quite
stable, hand capacity effects being- absent.

A temporary aerial consisting of an insulated wire w1th'
one end thrown over a branch of a tree, with a metal,
spike for an earth, will -usually prove satisfactory.
Sometimes better results will be obtained by using an
‘insulated wire laid on the ground instead of an_actual ]
earth connection.  In certain circumstances it may be Vg i 4V
'.founfi that best results are-obtained, when th.e aerial wire Fig. 5.—The removable front of the case (top) and the remoy-
is laid on the ground, or is held a short distance above able top. These are arranged fo slide im grooves cut in the
the ground, sides of the case.

BROADCASTING AT BROOKLANDS.

y H HE use of microphones and loud speakers is adding are assembled and it is necessary to advise progress
a new phase to sporting events where- large crowds  occurring out of view of the spectators.
. At the recent meeting of

the Junior Car Club, held at
Brooklands, the Amplion
Public Address System was
installed, with loud speakers
liberally distributed about
" the course. The event was a
durability and speed trial
over a 1oo-mile couse, and
entrants were required ' to
maintain a certain minimum
speed depending upon the
classification of their cars
and to drive over a frack
which included a steep in-
cline and a hairpin bend.
The progress of the event
was reported at intervals by
the loud speaker equipment,
information being given as to
the cars disqualified and
those unable to stay the

One of the many Amplion Loudspeakers installed at Brooklands course.
A TS ' 22
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NEUTRODYNE RECEIVERS.

Some Aspects of ' Neutrodyne "’

Devices in Relation to the Performance of

' Tuned Anode Circuits.

By P. W. WILLANS.

HE term ‘‘ neutrodyne,” first specifically employed
by Hazeltine with regard to a certain -group of
methods for counteracting the grid-anode capacity

coupling of a valve, has since been very widely employed
in a broader sense as applying to all such methods, and
it is in this sense that the word is used in the present
article.

A general review of the various methods of counter-
acting capacity coupling was given by Mr. O. I'. Brown
in the April number of Eaperimenial Wircless.  This
article, however, dealt'mainly with the question of avoid-
ing instability, which in itself is a matter of compara-
tively little difficulty in a two-valve receiver, though, of
course, of importance in a multi-stage amiplifier.

The Tuned Anode Circuit.

The writer’s concern with neutrodyne methods is as
providing means not solely-for avoiding instability, but
also for improving the sensul\lt) and selectl\ ity when a
single stage of high-frequency amplification is emploved.

Considering the case of the . well-known circuit of
Tig. 1, in which reaction is applied by a detector valve
to a tuned anode circuit, it is of interest to study the
effect of the grid-anode capacity of the first valve in
relation to the performance of the set.

In the first place, it is a matter of common knowledge
that a two-valve receiver constructed with good coils has
a tendency towards instability even without reaction on
the anode circuit, and that very frequently some form of
damping is needed on the first valve to control it satis-
factorily. Why, then, trouble with anode reaction, or,
why not carry the reaction back on to the aer nl circuit,
reversing it if necessary?

The answer to these questions, to be 1eallv effective,

. o
+H.T.
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_Fig. 1.—A two-valve receiver with a tuned anode circuit and
reaction.

requires mathematical analy51s, but a few of, the main
principles can be studied with advantage from a purely
physical standpoint.
In Fig. 2 we are considering only the tuned anode
12

circuit, in which 2 voltage, Vg, is applied to the grid,
and a voltage, Ve, obtained across the.plate. The anode
inductance and capacity are denoted by L/ and C/, and
the losses within the circuit are considered as having the
form of a shunt resistance, 7/, across the tuned circuit.

We have, moreover, to take into account the valve
resistance p, which is also in shunt across the tuned
circuits, and tends to blunt its tuning.

If reaction from another valve is applied to this circuit,
#/ may take the form of a negative resistance, though this
does not necessarily mean that the circuit will oscillate,
inasmuch as the valve damping is still present. If the
internal losses of the circuit are exactly wiped out, #/ is
infinite in value; in this case the only damping in the
circuit is that due to the valve resistance itself, and the
measure of amplification obtained is exactly the amplifica-
tion factor of the valve.

We may regard the cffect of reaction as that of
‘“ negative leak ”’ placed in shunt across the tuned circuit.
This leak has an ‘‘infinity ** position, and can be reduced
in value down to the point where it is equal (and oppo-
site} to the valve internal resistance p.. When this value
is attained,- all the damping on the circuit will be can-
celled out, and it will
cenerate oscillations.

CGritical Reaction,

For settings intérmediate
between that cor 1espond1nrr fo
r'=o¢ and 7/'= —p, a value
of amplification in excess of
the amplification factor of
the valve is obtained, and it

AP e g
Q)

{
4
'
L

Fig. 2. —E\plammg the tuned
anode circuit.

is owing to this that it is of importance to use reaction -

on 'this circuit, since, whereas an aerial circuit can be
made to have low damping by careful- design, the anode

cireuit st necessarily be a(zmpui by the ualfre to which.

it is counecled.

It is a matter of common experience that an excessive
use of réaction produces a muffling effect on the quality
of telephonic: reproduction, owing to the inadequate

amplification of the higher side waves, and that in conse--

quence reaction cannot be used to-an unlimited extent.
This implies that-in the circuit of Fig.- 2 we must not
reduce 7/ so as to have too low-a negative value, - Now
the damping effect of a shunt resistance> on a tuned
circuit - is greater. the larger ~the inductance and the
smaller the capacity ; in consequence, the larger we make
L/, and the smaller we make C’, the more reaction we
can put on and the more amphﬁcatlon is obtainable. It
can, in fact, be proved that the amphﬁcatlon which can
be obtained: is proportional to L/.- »
Returning now to the circuit of Fig. 1, it is interest-
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Nentrodyne Receivers.—

ing to compare the setting of the reaction coil for oscilla-
tion when the first grid is short circuited, with that when
the zerial circuit is operative and tuned in to the anode
cireuit. It is apparent that, long before the latter has
reached the stage of critical damping,
-being generated, and the frequency of these is, in
general, more critically dependent on the -aerial tuning
than that of the anode circuit; in other words, before

a sufficient degree of reaction can be applied to the anode.

circuit the aellal circuit o%cﬂlateq
Neutrodyne Gircuits.

The methods of counteracting this state of affairs are
many and various. In the first place, it is possible to

damp the aerial circuit by-means of- grid current, or else -

an added resistance, and to experiment with various

values of positive resistance in the aerial circuit and

negative in the anode. The results of this procedure
are that for a certain range of values of- damping ‘there

is very little difference in the performance of the set,

but certainly no increase in the signal strength. With
more than a certain measure of damping, however, the
performance falls off materially.

In the second place, it is
possible to work with a
double reaction circuit, two
coils being placed in series
avith© the detector valve
anode, one coupled to the
tuned anode circuit, and the
other to the aertal. If the
latter be reversed, it can be
employed to control the
oscillations as before, but no improvement of a material

MNP —

1
1
]

Fig. 3.—An arrangement for
neutralizing stray capacity.

kind can be effected, nor is this possible if an element of .

the anode inductance is Coupled in either sense to the
"aerial mductance. :

Lastly, it is possible by means of any of the various
tircuits pubhshed from time to time to produce a correct-
ing coupling which neutralises the valve capacity over a
tolerably wide band of frequencies, and if such a course
is adopted it will be found at once that a great improve-
ment hoth in sensitivity and selectivity. is obtained.

As an example of such a-circuit, we may consider that
shown in Fig. 3. Here the grid circuit is divided into
two parts, the extremity of one being connected to the
erid, and that of the other through a condenser, Co, to
the anode. )

If the grid circuit is equally divided, the condition
for neutralisation is that Co should be equal to the grid
anode capacity, and no considerations of frequency enter
into the question.

It is found that with this circuit much more reaction
can be applied to the anode circuit, and as a result the
improvements above indicated are obtained.

This result is in sharp contrast with that afforded by
damping or any of the previously mentioned counter-
reaction methods. For example, in Fig. 4 oscillations
can be stopped by a critical adjustment of the coupling
coil, but no improvement results. This is essentially
bound up with the fact that in this circuit the neutralisa-
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tion is effective at only one frequency, and cr1t1mlly
variable with thé frequency.

A circuit employed by the-writer which glves the correct
neutralising effect in a L very simple manner is shown in
Fig. 3.

Tlns auangement is essentlally different from Fig. 4,
and should be carefully distinguished from it, by virtue

of the fact that the coupling coil #/ is now no longer a

4o Th T
N éc&g. )
S &= S = <
S ee L ¢
i C —4 >
LT %T P
A 'Q>l .
_$ HT 'o_;.J a [J

- O0HT.0+

Fig. 4.—Oscillatious can  be
stopped by - adjusting the-
: coupling coil.

) I‘lg. 5.—In this arr angemeut
the cotpling coil is included in
the condenser circuit.

part of the anode inductance, bLut is included in series
with the-tuning condenser. If this coil has an impedance
which is small in comparison with that of the condenser,
the flow of current through it is entirely regulated .by
the latter and by the impedance thrown into the coil from
the grid circuit.

Tt is now found that the tendency of the aerial circuit
tuning to influence the reaction conditions of the ‘set can
be reduced to a minimum for a certain critical coupling
between L and //, and that with this setting considerably
more reaction can be applied to the anodc and greatiy
enhanced selectivity and sensitivity obtained.

It should be noted that with this arrangement tne
correct setting of the coupling coil depends on the setting
of the condenser which tunes the anode circuit; conse-
quently, if tuning is controlled by a variation of the
latter, @ different adjustment is required for every dif-
ferent station. This is a disadvantage in point of com-
plexity, but not in point of performance, as the improve-
ment is obtained in the same measure at all wavelengths

~over a wide range.

On the other hand, if the anode coil is tuned by
variation of inductance, then the same setting of the
coupling coil is effective over a much wider range of
wavelengths.

A WIRELESS MONUMENT.

O commemorate the transmission of the first wireless

message across the sea, a monument is to be erected

at Wimereux (Pas de Calais), according to a statement

made by M. Michel Cepede, General Seaetaly of the
Radio Club Universitaire de France.

It was from Wimereux, in 1899, that Mr. Marconi’s
famous cross-Channel message to M.. Branly was re-
ceived. In this message the Itahan inventor stated that
part of the credit for the feat was due to M. Branly for~
his remarkable work in connection with the coherer,

The monument will be erected by the Wimereux Muni-
cipal Council with funds to be raised by 1ntelnat10na1
SlleCllpthIl -
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‘A Receiver
forl the
Dashboard.

ﬁ‘ NALYSING the requirements a receiver is ex- -

pected to fulfil, and in drafting its design,

certain facts become the essentials. to be con-
sidered, and in the case of a portable set difficulties arise
which have not to be contended with in the construction
of a receiver for ordinary purposes. Owing to the wide
appeal that the portable set is making at the présent
time, it has been a condition that this entire set can be
constructed with the aid of screwdriver, hand brace,
pliers, file, and soldering iron, provided the constructor
procures a teady-made cabinét with ebonite panels fitted,
though the making of the latter only necessitates the
addition of a small tenon-saw and medium-cut file to
the tool kit. In addition to this the making up of

special component parts has been avoided, and the con-.

structor will find that the building of the set entails no
more than drilling the holes in the panel for attaching
the two condensers and the coupling coil, and the screw-
ing down of the-parts to the baseboard to a simple and

Wireless g
' Waorld _ 439

By
"F. H. HAYNES.

systematic layout. As it is intended that the portable
set shall be capable of bringing in distant stations a
high frequency amplifying stage has been included.
There .are othér reasons, also, which support the fitting
of a high-frequency amplifier.

The Circuit.

For working under differing conditions variable
reaction coupling cannot be employed in the manner of
the oscillating detector valve arrangement, and only
through the use of a high- frequency stage and b"tlanunﬁ
condenser is stable reception obtained. It is on wave-
lengths up to 6oo metres that the high-frequency ampli-
fying valve, with tuned circuits connected to its grid and
plate, breaks into uncontrollable oscillation. It is
essential, - therefore, for telephony reception, to employ

a balancing condenser which. feeds into the grid circuit -

potentials neut1ahsmg those set up through thel inter-
electrode capacity of the valve. A high- flequency inter-

l
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0.001mfd

k

0:0003mfd .

neutrodyne circuit, te
develop - suitable” reversed
potentials to *control self-
oscillation,- but - the only
interchangeable transformers

valve transformer can, of
1mdeT+ course, be used, as in the
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the complete wave-
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are obt'unable, increasing in
inductance by quite small
values and with windings of
. ) much higher efficiency, pro-
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frequency stage the maxi-

mum degree of amplifica-
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. 1.-—~Terminals A and F permit of the use of frame or elevated aerials, and in the latter case
must be bridged. The neuiralising condenser renders the high-frequency amplifier stable under
R the varying conditiens in which a portable set may be used.

5

ducing "as a tuned high-
GB . Sy .
_:I!}J tion. The neutralising

potential is developed in a

coil which is coupled to the

tuned anode winding and fed
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available cannot be made to~
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R P SRR SINOR Sy S R T Ao




440

All Range Portable,—

to the grid through a neutro-
dyne condenser adjustable
from the front of the set.
When rteceiving on  wave-
lengths- above Goo metres.

neutralising is no longer o¥

necessary, and the neutra-
lising coil may be removerh.

Wireless
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or in practice it will be fouml
that a coil may remain in
circuit  suitable’ for an
*optimum wavelength of 300
mietres, which, owing to its

tew turns, when - compared

with  a°  long-wave  coil.
develops on a small feed back
potential. -

When self-oscillation is con-
trolled by neutralising and de-
tection is provided for by leaky
erid condenser, it will be found
that the tuning of the circuits
will be rendered unduly flat
owinz  to.  the appreciable
resistance  present  in  the
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Fig. 2.--Dimensional drawing‘of the front panel and terminal strip made iq %in. ebonite.
Sizes of holes: A, in.; B, &in.; C, lin.; D, &in.; E, lin, countersunk.
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circuits even when employing

tuning inductances of  high
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efficiency, and also as a result of
! the grid current set up in the
l process of detection.  This is
remedied Dy the - provision of
; inductive reaction coupling be-
tween the plate of the detector
valve and the aerial circuit, and
the special constructional details
concerning this and its use n
conjunction with the capacity
, feed back is teferred to later.
oYy "The input - to the high-
frequency valve consists of a
~parallel tuned circuit.  Series
~ tuning - must. be avoided in
. portable recewvers, for smzll
stray capacities may represent
{ an appreciable amount when
compared with the low value
tuning capacity produced by
ithe seriés arrangement. In
“the parallel circuit stray hand
capacities are small compared
‘with the total tuning capacity,
and theréfore give Trise to
very little change in the
tuning. : )
B TR S, For loud-speaker operation

AERIAL
INDUGTA

out of doors two low

s - _—

frequency amplifying stages

Fig. 3.—~—Dimensional layout of the components on the baseboard. The spacing between the centres - 5 1 3 - -
of the valve holders and filament resistances is 2}in. throughout. Should the parts on the front are essentlal’ thOllgh for re

panel be substituted by components of other make than those shown, care must be taken to ensure Ce])tion from a local station

that they will not come into contact with the apparatus on the baseboard when assembled. The
position of the coil holders gives clearance for Gambrell type inductances.

A 20

it may be desirable to switch
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All Range Portable.—

one amplifying stage out of circuit. A suit-
able grid biasing battery corrects the grid
potential of the L.F. amplifying valves,
and a separate H.T. tapping is provided.

Practical Details of Design,

Probably the most important considera-
tion in portable receiver construction is the
need to guard against the effects of vibration,
“which calls for robust construction, the
fitting of good mechanical control of the
tuning adjustments so that they can be
critically manipulated while in a state of
vibration and will maintain their settings, and
also provision for the microphonic action of
the valves. Special attention has been given
to these considerations. as this receiver was
constructed essentially by the writer for use,
when required, on a travelling car.

All woodwork is &in. mahogany and the
ebonite panel is %in. -The heavy trans- ~
tormers are held by 4 B.A. nuts and bolts - ‘
to the baseboard, so that when the receiver is’
carried with dials uppermost these heavy
components are at the bottom.

The tuning controls enly are 1)1ouoht to
the front of the instrument to limit, not only
the number of adjustments, but the space
occupied. It is intended that the receiver will
he suitable for mounting on or beneath thé
dashboard of a car, and the style of controls
adopted is in keeping with the appearance of
the remainder of the dashboard equipment.
Tuning adjustments are made through reduc-
tion gear, which greatly facilitates obtaining
critical ~ set:
tings when the
hand is unsup- -
ported and
subjected -to
vibration and’
jolting. More- -
over, and what
is more im-
portaiit, this .
form of dial

Fig. 4, —Baseboard and front panel with the components in pesition and

ready for preliminary wiring,

holds the spindles secure in
any  position and prevents
them revolving. under the in-
fluence of vibration. When
the feed back condenser
knob is. unscrewed to permit
of some degree of oscillation
the reaction coupling may be
rendered critical, - and in
order that it may be easily
controllable - within many
degrees on the dial a 180°
vario-coupler is fitted which
makes it possible to easily
bring reaction into operation.
each - revolution of the
knob only producing a small
change.

The valves are rendered com-
pletely non-microphonic by sup:
porting on ‘‘ Sorbo '’ indiarubber
andseven valves of the dull-emitter

.06 class are entirely uninfluenced by the

action of blows delivered on the

cahinet. )

Fig. b.—The wiring completed. A valye
of the V.24, with adapter, is employed
as the hlgh frequency amplifier, and a
selected valve for detector, with suitable
first and second stage low—ﬁ equency amplifying valves.
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Other points in design include the fitting of reliable
plug and pin connectors at the back of the instrument for
battery and output leads, the fitting of three ebonite
shrouded terminals to the front panel-for aerial, frame,

and earth connections, and the inclusion of an output

transformer to entirely disconnect the hatteries from the
loud-speaker or telephone leads, this being very necessary

- Wireless
Worrlal

MAY 135th, 1925.

As the filament resistances may, perhaps, be thought
somewhat inaccessible on the baseboard their operating
handles cair be raised by the. fitting of longer spindles.
The lay-out of the components has been considered only
with a view ,to giving simple wiring with the shortest
possible leads. Viewed from the front the left-hand
dial is the aerial tuning condenser, and its tuning induct-
ance stands an inch away so as not to be influenced by

+LT.

+H.T

~ H.T.

TUNED ANODE]
ColL

e

NEUTRALISING|
COIL

00002 mfd

NEUTRALISING/
CONDENSER t

AERIAL v <
CoIL R

TELEPHONES

when one side of the filament battery is earthed. - The
output transformer is of the low ratio intervalve type,
and although the secondary winding, which is normally of
moderately high impedance, is connected in circuit with a

low impedance valve, it must not be overlooked that the

loud-speaker connected across the primary .winding

considerably reduces the inductance of the secondary -

winding

which is connected to the plate of the
valve. : :

A 22

Fig. 6,—The layout of the components has been considered only with a view to rendering the wiring as simple as possible. Other than

the filament circuit leads, which should be put en first and arranged near tlie surface of-the baseboard, most of the connections will

be found to be short andare run by the shortest path. CGare must be taken to wire up the inductances in the manner shown, avoiding
a reversal of connections, in order that both reaction coupling and neutralising condenser 1may operate correctly.

tl)é'ﬂarhj)ilig- \\'11i§il might arise from ,ﬂle metal back plate.
The circuit follows across the front of the instrument to

.. the high-frequency. valve, with the reaction:control inter-

mediate between aerial and anode circuits. - ‘The holder

- for' the detector. valve is connected with short leads wia

the grid condenser to the anode of . the high-frequency
amplifier, and the remainder of the circuit. fdéllows
through™ in sequence -with the valvés alongside their
respective transformiers.
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-mended to purchase the con-

MAY r3th, 1925.

BACK OF CASE CUT AWAY AS

Gonstruction. SHOWN FOR TERMINAL STRIP

The reader 1is recom-

taining cabinet, although if
he cares to construct it hlm-
self he will find that it is
put together from a number
of rectangular boards, and
presents no special opera-
tions or difficulties so long as
he works square. With the
cabinet completed the front
and back panels are care-
fully fitted and ihe base-
board adjusted to occupy the
space between them, leavinc
the front panel raised sin.
above the edges of the w ood-
work. The ebonite strip and
front panel are each attached
with four No. 5 by 1in.

Wireless .
Worla _ . : T
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brass SCIEWS, and it is worth Fig. 7.—Constructional details of the containing cabinet and lid which gives pfotection to the
\vhile obtaining these With tuning dials. A small brass bracket used for attaching a strap passing completely round the,

raised heads .and nickel

plated.  One screw in the centre of the front panelr

engages on a small extension filet and holds the front
square with the base. Four zin. by No. 4 B.A. brass
screws with countersunk heads pass up through the under-
side of the cabinet and the baseboard, and when fitted
with ‘washers and nuts hold the entire equipment secure
in_the cabinet.

Fig, 8.—Another view of the finished set. The riicostat extension rods are not essential, but

are easily constructed from }in, brass rod.

instrument for use when the instrument is to be carried is shown on a larger scale. - "~~~

In fitting the variable condensers and the special geared
dials it will be found that one of the holding down
screws of the latter comes into contact with the condenser
end plate, "which may, in consequence, need some
slight filing. The pairs of toles for securing the
dials should give a loose fit to the screws so that a slight
movement is obtainable for finally adjusting the boss of
the dial to be in line with the condenser
bearings. - These screws must not be
tightened up so as to bend the metal
plate. The spindles of the condensers
elected make a fairly good fit to the
dials, and it is, of course, important to
employ condensers with spindles on
which there is no threading, not only

to facilitate the fixing of the dials,

but to avoid the shaky action which
- results from using condensers in which

a threaded * spindle passes through

a plain bush. The vario-coupler

spindle would appear to exactly fit

the bush of the dial. This com-
ponent is held to the panel by means
of one screw, and it may be neces-
sary to cut away the baseboard to
a depth of about in. to clear
the lower poltlon of its .metal
frame, which, when secured
down, serves as a brackét to the
panel.

With all components in posi-
tion the wiring up should prove
a simpler operation than is usual
“in receivers of this type owing to

For reliability in a portable set

covered ‘‘ Glazit’’ wire (red and

black) is used: The ends of this
. A 23

the arrangement of the parts. -

o g A
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All Range Porfable.—
covered.wire are bared by burning in the edge of a flame
and trimming with sharp scissors. The use of a clean iron
and resin cored solder are essential to neat wiring. Tags
are used under all terminals. The actual connections to
the tuned anode and neutrodyne coils must be carefully
followed, and a reversal of leads to either of the coil-
holders guarded against. As purchased, the reaction
winding (moving coil) of the vario-coupler consists of too
few turns, and must therefore be re-wound with 3o turns
of No. 24 D.C.C. wire, taking care not to reverse the

» direction of winding. The grid leak is of a type fitted

.+ with soldering tags to avoid overheating

If required, extenswn rods for the 1heost'1ts wre easily

made up from %in. hard brass rod, which exactly

fits the hole in the centre- of the rheostats, and
needs slightly filing down to engage in the

hole in the knobs. A short screwdriver

will  be . re-

quired for

driving™ the
gruh screws

home on to .

these  exten-

sion spindles.

Operation.

It is recommended
that a ‘“V.24’" type
valve be employed, as the
high-frequency ampllﬁel
for, although inter-
clectrode capacity can be
allowed for, the adjustment of
the b'l]ancmfr condenser is much
less critical with this type of
valve. A detector valve which
gave good results was the
Iidiswan ¢ A.R.,”” while in the .
low-frequency anmplifying cir-
cuitsa *“ D.E.5 " may be used,
followed by a dull-emitter
power.valve. The spacing be-
tween  the  coil-holders 1is
arranged to suit coils of the Gambrell type, which- will-he
found particularly durable for portable set use. Tor 350
metres a ‘B’ coil will probably be needed for aerial tun-
ing with 8o to roo feet of single wire and short earth
lead. or a
low capacity. For the tuned anode a ““C’’ coil will produce
a corresponding range, and the neutralising potential can
he developed across an ‘“ A 72 coil. The neutralising con-
cdenser should not be left at a particular setting, but ad-
justed in the process of controlling reaction. ‘As-a pre-
liminary step the aerial and anode circuits may be adjusted
to the carrier wave of a distant station with the reaction
dial at zero and the neutralising condenser at. minimum.
As the condenser spindle is screwed in, a position will
be reached where -self-oscillation stops and where by
either increasing or decreasing the neutralising capacity
distant carrier waves can be tuned in. This is the best
working adjustment, and the reaction coupling can be
brought into operation as required to increase signal

Sl

Fig, 9.—The com—

pleted receiver in

its containing
‘cabinet.

A 2}

. Wilreless '
World

its contents.

““C’ coil when using a short mobile aerial of

MAY 138, 1g25.

strergth and improve selectivity with the centre dial.
With a minimum of signal. strength, cut down, by
receiving with only a short piece of indoor wire the tuned
anode dial should be carefully calibrated, the neutrodvne
condenger being in. the position of correct balance and
reaction couphng as near zero as possible. The three
semicircles on the dial can be marked to indicate wave-
length, station call sign, and the index letter of the anode
tuning coil. It is thus only necessary to set this dial
to the station required, search on the aerial tuning dial,
and finally readjust both.

As a portable set a strap sling is fitted in brass brackets
so that the three dials face up\\alds The batteries are
best carried with the remainder of the equipment, which
includes aerial, insulators, earth spike or
counterpoise wire and telephone receivers, All

of these can be accommodated in a
" cabinet of similar dimensions to that
used for sthe receiving set. For
use in a motor car to provide
broadcast reception while
travelling, a length
of wire extending
from the bon-
net over the
body on to the
rear  of the
car makes g
good  aerial.
If of XNo.
26 enamelled
wire, it is
quite  incon-
spicuous when
supported by
insulators
made from
ebonite rod
about £in. in
length. Ebonité bmdmu
posts  will  support the
wire over the body or across the
top of the windscreen. A tapping
at 6 volts off the starting battery gives the
filament heating current, and a large capa-
city dry cell H.T. battery can easily be
accommodated in oné of the lockers. Where the scuttle
of the car is sufficiently deep, the receiver can be accom-
modated as part of the dashboard equipment or sup-
ported beneath it by means of two brass straps. The

s
Pl
and

“connections to the battery socket terminals can be flexible

leads or, alternatively, 'a strip of plugs on ebonite wili
complete- the circuits when the receiver is placed in
position. When the lighting system operates at 6 volts,
it is convenient to derive the filament current supply from
the dashboard lamp wiring.

Installed in this manner and with an aerial seven and
a half feet in length and earthed on to the petrol pipe:
and chassis, tests were made along the Great North Road
up to 35 miles from London. Good reception of 2L.O
was obtainable on three pairs of telephones at all times,
very little variation of signal strength occurring. Sus-
pecting that the telegraph ‘wires were 1esp01151ble for the
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2 Ormond condensers, 0-0003 mfd. .

Variocoupler (Messrs. Henry de Leenw, Sentinel House,
Southampton’ Row.)

3 « Ultra Vernier” dials (Unique Wzreless, 50, Strand, London,
w.C.2.) :

3 4 B.A. Sterling terminals.,

Gambrell nenfrodyne condenser. :

4.Sterling “ Non Pong”’ valve halders.

4 Ashley (or Federal) type valve holders,

3 Intervalve transformers.

Dubilier condenser, type 620, 0-0002 mfd. E

Dubilier condenser, type 620, 0-001mfd. =~ -

““Darco”’ grid leak, 2 megohms. . o

2 1 mfd. condensers, o

1 2-cell grid battey. )

PARTS REQ UL RED

Changeover swilch movement, 2-posilion, 1 pole (Messrs. L.
. McMichael, Lid.).

3 Burndept or Edison Bell single coil holders.

Ebonite panel, 133in. X 4%in. X & Tyin.

Ebonite panel, 13;171. X 1}in. X &in.

Cabinet to drawing and baseboard (chkeit Bros., Bexley Heafh).

-5 Plugs and sockets (S. A. Lamplugh Ltd., King's Road, Tyseley

. Birminghamy). -
4 Small plngs and sockets (S. Wilding Cole 116, Snow Hit!,
Birminghain).. .

" %in. Brass rod, soldering fags, brass wood scre\vs, ¢ B.A. b ass

screws and. nuts.

. “Glazit” connecting wire (2 coils, black ; 1 coil, red).

Gambrell tuning coils, A, B, and C, for broadcast wavelengths.

easy manner in which signals were tuned in, ‘tests were
made in by-roads with equallv good results, except when
passing through an avenue of trees, laden with rain.
During a cessation in the 2.0 transmission, attention ‘was
devoted to more distant stations, and both Bournemouth
and Cardiff were tuned in, easily readable -at ‘constant
signal strength; Birmingham was not transmitting at the
time. During the run a frame aerial was tried with and

without the earth (chassis) connection, but results were
not as good as with -the insulated wirz and down lead
from the approximate midpoint.. It is interesting to note
that not the slightest interference was discernible from

the electrical equipment of the cdr -or the ignition, even

when coils were inserted to tune down to the ultra short
wavelengths, - The importance of this point need not be

_emphasised.

~ SOME COMMERCIAL PORTABLES
A Wide ange of Portable Recelvmg Sets is Already Available on the N[atket and Bnef Technical

Descriptions are given of a Few of these Ouifits.

" THE SILVERTONE.

A mnew feature, not only in portable receiver design, but in °

wireless censtiuction "generally, is to be found in the portable

set manufactured by The Astra Dynamo Co., of 124, Victoria

Street, London, 8. W.1, which is fifted with a metal top panel.
The component appa,ratus is secured to ‘ebonite platforms where
necessary, to provide the requisite insulation, and the complete

receiving set is-carried in a case covered with a blagl,- imitation’
leather cloth . A second similar container is used for holding

the other accessories, such as batteries, telephones, valves, aerial
and earth leads. The circuit is a simple one and consists of a
valve detector with reaction, followed by a single stage of low-
frequency amplification, built with components which give a
tuning range of about 300 to 600 metres, employing both tapped
lnductance and variable condenser control. Reaction. is brought
about by a’basket coil which is arranged to couple with the aevial

. tuning inductande.” The aerial supphed is a Tubber-covered wire.

W elcrhted at one end so that it can be Lhm\vn over some h]rrh

(Le t) The Pelican" uses a frame with oscmatlng detector valve and two stages of iow-irequency amp;iﬁcation. (Right) Batteries

other equipment for the * Sjlvertone ' receiver are carried in a separate case. A detector valve with- variable reaction is fitted,

- . followed by a single lo“—frequency stage.

9 .-

‘The instrument panel is of alummium.
B1I
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Aerial ™’
and two
stages.

Aerial
- Interior

Wireless
Worrld

(Left) Interlor of the * Non-
' set—a three~valve
receivet with frame aerial
low-frequency
(Below) The ‘' Non-
receiver.
of the
- portable.

MAY r13th, 1925

(Right) -
¢ G.ALGY

point and earth connection is made by means
of an earth pin, Valves of the B.T.H. B5
type are used, operating from a 4%-volt dry

and

well-finished. Hinged doors at the back
and

front provide access to the tuning controls
the apparatus behind the panel.
o000

THE “NON-AERIAL.”
Manufacturers of portable sets usually aim at
making their ~rveceivers completely self-con-
tained, and therefore employ frame aerials en-

battery.
‘ cooo

THE PELICAN.

Several novel points-in design are to be noticed in this set
which is a product of Messrs. Pell, Cahill & Co., Ltd.. of 64,
Newman Street, London, W.1l. In a well-finished maliogany
case is carried the entire receiving equipment, including bat-
teries and frame aerial as well as an auxiliary frame inductance

The *C.A.C.” portable receiver is a four-valve set, using
valves of the ‘06 type., Itis complete except for loud-speaker,
and carries within the cabinet both frame aerial and batteries.

for extending the tuning range. As the circuit consists of a
detector valve with magnetic reaction, followed by two low-
frequency amplifiers, it is possible to arrange a single dial for

tuning, and this is available on the outside of the insérument,

theugh slightly recessed to give the necessary protection.
0000

THE * (.A.C.” PORTABLE,

The fitting of a transformer-coupled high-frequency amplifier

-is o feature of the ‘“ C,A.C.”’ veceiver manufactured by C.A.C. -

Radio, Ltd., of 10,. Rangoon Street, Crutched Friars, London,
E.C.3. Four valves'in all are used, the second being a detector
which is followed by two low-frequency amplifiers.
are of the dull emitter type passing 0.06 ampere, and the filament
current is supplied from a 4-volt accumulator. A self-contained

frame aerial is fifted in the 1lid of the case, the latter, measuring .

when closed 74x12x14in., being covered with cowhide, and
B2 )

All valves

closed within the cabinet-work. It would appear
that it is considered that the fitting up of an external aeriai
is undesirable when the set is to be operated by a non-technical
listener. With the type of circuit usually employed for portable
receiver construction it must not be overlooked that this practice
considerably restricts the range of reception, and except when
working at exceedingly -short distances from ‘the transmitting
station, thie use of an elevated aerial is genérilly to be recom-
mended. . Tt ’ .

The-Non-Aerial Wireless Manufacturing Co., of 181, Shaftes-
hury Avenne, London, W.C.2, are placing on the market a com-
pact outfit contained in d polished mahoganyicase, measuring
Lin. x 14in. x 14in., which contains all necessary equipment, in-
cluding the batteries, As in several of the sets already described,
the circuit consists of debector vialve with veaction followed by
two low-frequency amplifying valves, “whicli -is-an arrangement
permitting of single knob tuiing hy the variable condenser con-
nected across a self:contained frame, :

[Bu courtesy of Marconi’s Wircless Tch'_(/raph‘Co., Zid.]

Portable 50-watt telephony transmittér. An extensive wave-
lengih range is obtainable by the ‘use of "plug~in inductance coils
of adequate dimensions.

2432
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BIRMINGHAM STATION'S MOVE:
A new building is heingTerected for

the Birmingham Broadcasting Station in

Al

Broad Street. The studio will accommo-~

date 200 persons.

0000
LOUD-SPEAKERS IN HOUSE OF LORDS.
The installation of loud-speakers in the

House of Lords, to take place shortly,

will overcome the difficulty of hearing
which has so long heen a cause of com-

Wireless
Worlid
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N
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‘20-metre ~ daylight Workiﬁé‘.» (Signed)
‘Maclurcan, ’ i

N -

Mr. Simmonds replied with the follow-
ing message : “ Greetings to Wireless In-
stitute by direct amateur 20-metve work-
ing from R.S.GLB. (Signed) Eccles.”

Signals from A2CM were good, but
fading was very noticeable.

An interesting feature of the test is -

that it was carried out by arrangement,
with a view to proving the.theory of Mr.
J. L. Reinartz that signals on 20-metres

#47

»Eventtrs ofﬁ fhe \We‘é'k _ in Brief R.evi‘evi/'.

counterpoise completes the outdoor equip-
ment. The aerial tuning condenser is ot
the new Igranic low losy type:; whilsé
~the condenser used in the counterpoise is
a General Radio instrument with Pyrax
supports, e

[eReReNe]

ENTHUSIASM IN THE ARGENTINE,

According to the latest reports, the

number of licensed wireless veceivers in
the Argentine exceeds 300,000, The
number is said to be steadily

plaint. The microphones will be eamou-
flaged as gilt-lined books to
match the reference books,
against which they will be

placed on each side of the table.

The amplifiers may occupy
the recesses occupied by the
figures of mail-clad warriors,
but expervintents in this direc-
tion have not yet been con-
cluded.

- 0000

DO YOU HEAR OSLO?

The Oslo broadcasting station
is heard very strongly in. the
Glasgow district, and actually
surpasses many of the British
stations in volwme, according to
a correspondent of the Glasgow
Herald.  Tts musical standard
is, however, inferior.

The wavelength of the Oslo
station is 380 metres.

cCOoOCO
A DAYLIGHT TRANSMISSION
ACHIEVEMENT.

Last week we expressed the
hope that it would soon be
possible to report two-way
working on 20 metres during
daylight between England and
Australia. No sooner had we
.gone to press than the news
came through that G20D and
A2CM had succeeded.

The course of events is best
. described by Mr. E. J. Sim-
monds’ log, which runs as follows : —
© “May 2nd.—G.M.T. 0552, Two-way
established between A2CM and G20D.
Exchange of signals until 0715,

“May 3rd.—G.M.T. 0520.
established and’ following messages
received and acknowledged: No. 1. ¢To
Prime Minister of England.——On occasion
of this achievement Australia sends greet-
ings. (Signed) Prime Minister of Aus-
tralia.” No. 2. * To Dr.” Eccles.—Greet-
ings to-your Society from Wireless Insti-
tute, New Scuth Wales Division by first

Two-way

inereasing.
0000

WIRELESS V. COMMUNISM.

Owing to the Communist
troubles in Paris, two motor
lorries equipped with wireless
telephony  transmitters  are
patrolling the streets of the
city in readiness to report any
disturbance to the Prefect of
Police.

0000
KOENIGSWUSTERHA USEN
NEARLY READY,

The giant station at Koenigs-
wusterhausen,  Germany, is
almost completed, and will
probably be put into active
service at thc end of this
month., The power of the sta-
tion will be 20 kilowatts, and
its wavelength will lie some-
where between 1,200 and 1,300

metres. The height of the
antenna is 850 {t.
o000
NEW FRENCH BROADCASTING
STATIONS.

The patience of a vast army

DAYLIGHT WORKING WITH AUSTRALIA. Myr. E. J. Sim-
monds (20D), the well-known amateur of Gerrards Cross, Bucks,
whose achievement in obtaining two-way communication with
Mr. CG. D. Maclurcan (Australian 2CM) during daylight on 20
metres, is one of the most notable events in amateur history.

can travel enormous’ distances in day-

light all the way and are specially suit-
able for this purpose, These conditions
were fulfilled in the test, Australian time
being 10 hours fast of Greenwich. .

Mr. Simmonds employed a T50 trans-
mitting valve, though differing from the

standard type in having the grid and plate
A.C. was used for the?
filament and rectified A.C. for the plate.”
The aerial at 20D is of the “T " type;

leads thickened.

so -arranged that the middle of the down
lead is 50ft. from either end. A six-wire

of .potential listeners in various
parts of France is shortly to he
rewarded. The French are now
rapidly installing a series of
broadcasting stations through-
out the country, . including in-
stallations at Toulouse, Bordeaux, Stras-
bourg, and Angers.
This recognition of ‘the needs of the
public will be the cause of much rejoicing,
- for France has remained strangely behind
most Furopean nations in the matter of

broadeasting.
Constructional work has been com-
nleted at the Toulouse-. station. which

forms part of the (eneral Post Office pre-
-mises, and-it is expected that programmnies
on 450 1netres “will commence almest
immediately. .
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WANTED: A PATRON SAINT.

A search for a patron saint for radio is
being conducted by the French maga-
zine : “La T.8.F. pour Tous.” At
present tliere are a number of candidates
for the honour, the most favoured being

St. Antoine de Padoue, who is said to-

have projected his voice ‘into the village
church of St. Pierre des Quatre Chemins,
while preaching Ly the roadside..

Sainte Philomene has also been nomi-
nated, for the cogent reason that the
name might be construed as “ Sans fil,
Amen.”

Claims

for, St. Joan ‘of Arc . are

strongly supported for the reason that,

she heard voices. )
. . 0000 - :
NRRL GETTING ACGTIVE.

Mr., F. H. Schnell, traffic manager of
the American Radio Relay League, whose
experimental trip with the 5.8, Pacific
Fleet was rveferred to recently, has lost
no time in getting to work. His signals
have been picked up by a Rhode Island

amateur, Mr. Neal Judkins, of East
Providence. This medns ‘that he lhas

transmitted - half<wvay across the Pacific
and across America. Admiral Koontz,
commander-in-chief of the U.S. Fleet,
tookk the opportunity to
greetings to the A.R.R.L:

0000
B.B.C. AND THE THEATRES.

Au announcement that agreemént had
been reached between the B.B.C. and the
theatre interests was made on May 8th.

One of the main clanses of the agree-
ment is that plays shall not he broadcast
more than once a fortnight, and first
nights shall not be transmitted. It is
understood that “only excerpts may be
broadcast, but any plays deemed suitable
by the programme manager of the British
Broadcasting Company will be available,

transmit’

Wireless
World

CHEAPER VALVES,

Important reductions in the price of
valves were made by ‘the leading manu-

facturers on May 6th.. The following lists -

have been received :—
M.O. Valve Co., Ltd. :—
D.E.R. (general purpose), from 18s. to

" 14s.;.D.E.6 (L.¥. amplifier), from 22s. 6d.
_to 18s. 6d.;.R.:{general purpose), from

11s. to 8s.; D,E.3 (general purpose), from
21s..to 16s. 6d. ; D.E.3.B. (L.F. amplifier,
for vresistance capacity), from 2ls. to
16s. "6d.; D.E.4 (L.F. amplifier), from
26s. to 22¢. 6d. ; R.5.V. (general purpose),
from 1ls. to 8s.; D.E.5 (L.F. amplifier},
from 30s. to 22s. 6d.; D.E.5B. (L.I"
amplifier, for resistance . capacity), from
30s. to 22s. 6d.; L.S.5 (L.IF. amplifier),
from 50s. to 40s. ‘

The Ediswan range was affected as
follows :—A.R., ffom 1ls.-to 8s.; R.,

from 1ls. to 8s.; A.R.D.E., from 18s. ta

14s.; - A.R.06, from 21s.. to 16s. 6d.;
P.V.1, from 35s. to 22s, 6d.; P. V.2, from
35s. to 22s. 6d.; P.V.3 to remain at

22s. 6d.; P.V.5DH, from Z0s. to 22s. 6d. ;
P.V.6DE, from 22s. 6d. to 18s. 6d.; and

P.V.8DE, from 30s. to 22s. 6d.

The retail price of the British * Pura-
tone’’ valve has been reduced to 6s. 9d.
0000
RADIO SOCIETY OF GREAT BRITAIN.

" An informal meeting of the Society will
be held this “evening (Wednesday) at
6 o’clock, at the Institution of Electrical
Engineers, Savoy Place, W.C.2, M.
R. H. Kidd, B.A., will open a discussion
on ‘“ An Attempt at Quantitative Experi-
ments on Modulation,”

At an ordinary meeting of the Society, -

on May 27th, Mr. ¥. M. Colebrooke

B.Sc. will lecture on *“ The Rectification -

of Small Radio

Differences.”

Frequency potential

AN INTERNATIONAL GROUP. An interesting photograph, taken at G2NM, shortly
after the Paris Conference. Front row (left té right): Mrs, Hiram Percy Maxim, M.
Mezger (France), Mr. Hiram Percy Maxim -(President of the A.R.R.L.), Mr..Gerald
Marcuse (2NM), Mr. K. B. Warner" (Secretary A.R.R.L.),  and Mrs.-Gerald -Marcuse, -
Back row (left te right): Mr. Hight (U.S.A.), Major' W. C. Borrett (Nova Scetia), Mr.
Reid (Newfoundland), Mr, J. Morris (U.S.A.), and Mr. Nicholls (Great Britain)..

me

1+

antenna.”

‘Canada - indieate daylight

MAY 13th, 1925.

LECTURES ON THE THERMIONIG
: _ VALVE.

A course of six lectures on * The Ther-
mionic Valve and its Uses in Wireless
Circuits . is to be given on Tuesdays at
the Polytechnic, Electrical Engineering
Department, 309, Regent Street, London,
W.1, from 6.30 to 8.30 p.m. The lec-
turer is Capt. W. H. Date, B.Sc.,
AAMIEE  The commencing date is
May 18th, and full particulars and a
syllabus of the course can be obtained on
application.

0000 -~

RUSSTIAN AMATEUR AT WORK.
Two-way working between Russia and’
France was heard by Mr. L. C: Snowden,
of Weybridge, on April 2%h. The
Russian, who was working with A.C. on
50 metres, was identified as R2BR, and
e was in communication with F8JA.,
0000 . N

TRANSMITTING NOTES.

News from the Amazon.

2NM’s achievement in working with the
Rice Expedition on the Amazon is
recalled by an interesting letter which
Mr. Gerald Marcuse has received from
Mr, J. W. Swanson, operator in charge
of the wireless equipment of the expedi-
tion. In the course of the letter M,
Swanson relates how on three occasions
the canoe containing the wireless appara-
tus was nearly swamped in the whirlpools
and rapids; twice, in fact, the transmitter
was soaked, and had to be pub in the sun
to dry!

0000

Only One Valve Leit,

The station consists of a 25-watt VT
transmitter, and ordinarily employs two
50-watt valves. A  small generator
delivers 500 volts to the plate instead of
the rated 1,000 volts. Unfortunately,
owing to the difficulties of travel and a
little -hard luck, the installation was
reduced to one valve, making the antenna
output about 15 watts. Mr. Sivanson
continues : “ Considering I’'m using a one- -
wire ‘T’ antenna (adequate counterpoise,
etc.), 40ft. in length and 50ft. in height,
right in dense prameval forest, this short-
wave stuff is truly remarkable: .-Your
signals come in very strong on detector
alorie, using counterpoise as receiving

0000 - - s

920-Metre Working.

" . Undoubtedly the most notable per-

formance of the past few days has been
My,  E! J. Simmonds’ daylight” working
with A2CM in daylight on 20 metres. A -
full ‘report of the achievement appears
on another page. ’ : N
o oocoo

Good Work on 45 Metres. |

“ A considerable amount of work is being
- _carried on by members of_the Transmitter
- and Relay Seciion on the: 45-metre wave-
. -length, and réports go to show that-.this

wave also travels great distances during
daylight. Mosul can be worked in day-
light al]l the way, and reports‘ from
reception of
Britishers over there. -
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THREE FELECTRODE VALVE
DETECTOR.

Principles of Anode Current and Grid Leak Rectification.

MAY 13th, r923.
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By R. D. BANGAY.

I HERE is an important difference between the action

of a valve detector and that of a crystal detector.

In the case of a crystal detector, the energy
expended in the telephone receivers is actually drawn from
the osvillatory circuit, with the result that the detector
necessarily increases the damping of the oscillatory cir-
cuit. In the case of a valve defector, the energy which

operates the telephone receivers is drawn from the local.

H.'T. battery, and the only loading imposed on the oscil-
lat01) circuit is the small power expended in-the grid
circuit of the valve.
flowing in a circuit and the voltage applied to that

circuit, consequently, if the current in the grid circuit is -

zero, the power- taken from the oscillatory Cncmt is also
€10.

We showed in a 1)1'6\'i0us' article that the current in the
~ anode circuit of a valve is controlled by the potential ot
the grid, and that changes in the grid potential are not
necessarily accompanied by a flow of grid current. In
any case, however; the grid curreiit is extremely small
as compared with the anode current, and, consequently,
the expenditure. of the energy in the grid circuit (which
is drawn from the oscillatory circuit) is extremely small
as compared with the enefgy liberated in the telephone
circuit. Thus the extra ]oad imposed on the oscillatory
circuit by a valve detector may be practically distegarded
in so far as it affects the damping of the oscillatory

‘freuit. e

' Comparison with a Crystal Detector.

The characteristic curves of a erystal detector and of a
three-electrode valve are plotted under steady voltage con-
ditions assuming an unlimited supply of energy flOm the
source of the E M.F. In pla(:tlce however, any loading
of the oscillatory circuit results-in a lower \'olt'xoe amph-
tude being attained by a given signal than would other-
wise be the case. If, the;efme, we are using a erystal

3
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» L.=2Portion of the grid volts-anode current characteristic of
a valve and a diagrammatic representation of rectification.

Power is the quotient of the current

detector, a given signal will create a substantially lower
amplitude across the detector circuit than if we are using
a valve detector.

No useful comparison can, therefore, be made between
the plotted characteristic curves of a crystal, on the one
hand, and of a valve, on the other, with a view to forming
an estimate of their relative sensitiveness as detectors.
‘The only way to form an idea in this respect is to

compare their performance undm working conditions.
If this be done it will 4 :
be found, gencrally l.
speaking, that the sen- |
sitiveness of a good 3 /
crystal -detector is '

somewhat highe1
than that of a valve
detector.  Against
this, however, ~we
must remember that
Ly the use of reaction-
a valve detector can be ]
made many times more . 4
‘sensitive than a crystal -l -5 0 5
detector, and also that GRID VOLTS
the loading imposed by
a crystal detector on
the oscillatory " circuit
reduces the selectivity of the receiver circuifs.

s}

MILLIAMPERES

Fig.2 —Rectification with a © general
purpose’’ valve.

Anode Circuit Rectification.

There are two distinct methods of using the properties
of a three-electrode valve for the purpose of detection.
The " most obvious of these two methods is known as
““anode curfent ’ detection, aml makes use of the bend
in the characteristic ‘‘ grid volts-anode current > curve
in much the same way as is done in the case of the
crystal detector, except, of course, that, in this case, the
resulting telephone current is cerived from an inde-
pendent source. In order to obtain optimum detection
or rectification in this way, the nérmal potential of the
grid relatively to the filament must be adjusted to that
point of the bend of the anode current where the difference
betyeen the changes in current due to any two successive
half cycles of high- ﬁequenf‘y EMLT. applied to the grid-
1s greatest.

T]ns can be more e"va appreciated by referring to
Fig. 1, which illustrates diagrammatically the 1esults of
applying a given signal E.M.F. of 2 volts amplitude to
a certain valve having a grid volts-anode current charac-
teristic, as shown. We have iliustrated in this diagram
the effect of applying a signal E.ALF. to tae grid in two
cases :—{(A) when the normal potential of the grid is
zero, and fB) when the normal potential of the grid is
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Tie Three Elecirode Valve Defector.—
aljusted to negative 2 volts ; the latter point comes just on
the bend of the curvey whilst the former point-occurs at a
point approaching the straight part of the curve.
resulting current in the anode circuit is illustrated in the
usual way to the right of the characteristic curve, while
the rectified (omponent of this resulting current, " which
is the difference between the positive and negative pulses,
is indicated in black. This clearly shows'that a very
much greater rectified component is obtained when the
normal grid voltage is adjusted to the bend of the curve,
and, since the audibility of the signal in the telephone
depends upon the rectified component of the current
passing through it, the sensitiveness of the detector is
obviously greater when adjusted to the bend of the curve.
The characteristic curve illustrated in Fig. 1 is plotted
from a Type QX valve which has been specially designed
for detection purposes, and for this reason has a very
much sharper bend than is found in the curve of an
ordinary general-purpose valve, such as the R valve.

Circuit Connections for Anode Detection

The characteristic curve of a general-purpose valve is
shown in Fig. 2z, where we have also indicated in the
same way the result of applying an equal signal E.M.F.
of 2 volts to such a valve. From this figure it will be seen
that even when the normal grid voltage is adjusted to the
optimum point, the rectified component of the resulting
anode current is very much smaller than is obtained in
the case of the Type QX valve illustrated in Fig. 1 ; thus,
when employing this method of detection it is most
desirable to procure a special valve for the purpose.

The arrangement of the circuit for this method of detec:
tion is shown in Fig. 3. The grid of the valve is con-
nected across the points of maximum potential of the
oscillatory circuit,. 7.e., across the inductance L. ‘The
normal potential of the grid is regulated by means of a
potentiometer resistance R connected across the filament
working - in conjunction with a small dry battery BG
zmancred to give the grid a negative bias potential rela-
tiv ely to the ﬁlament The amount of negative ‘bias can
thus be regulated in steps by tapping flom cell to cell

-J

il

Fig, 3.—Arrangement “of “the

circuit for anode rectification. - leak method- of rectification.

along this grid battery while intermediate potentials be-
tween these steps can be obtained by sliding the contact S
along the resistance R. Thé most sensitive adjustment
can quickly be found in practice by trial.

Gnd Leak Rectification.

“be other method of using the properties of the three-
t]erhom valve for the purpose of detection is known
generally as the ¢ Grid Leak ”’ method of detection. In
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Fig. 4.—The grid condenser and
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the method just described, rectification is entirely inde-
pendent of any flow of current in the grid circuit; in
fact, the conditions of the circuit may be such that the
whole of the signal oscillations take place to the left of
the zero grid \'oltacre line, as in the case of ““B’ n

Fig. 1, in which -case no grid current will flow in the
circult In the
- grid leak method 3 |
of detection, on @& |
- aet , w HF COMPONENT |
the other hand, & Al Vs I
. / ey
the grid current = * =L - =
. 2 sl A
is made use of to 3 Rl s andd e
vary the poten- 5 ; / 5 5.6 =1
: ol MPONENT
tial of the grid  z THROUGH
apart from or in | - TELEPHONES
e, zZ 0
addition to the = g
B s
potential changes & =
given to it by the 8
signal E.M.F., % =t lsional emg |
e . o < AGCUMULATED
and the action of z : GRID CHARGE |
the circuit does : %;
. - N ]
not in any way 2
y way 3
3

depend upon the
bend in the char-
acteristic curve.
Any current flowing through the vacuum of a valve
either from the filament to the grid or from the filament
to the anode is carried by electrons which, as we know,
carry with them a negative charge of electricity. In
the case of the circuit 111ust1ated in Fig. 3 any flow
of electrons from the filament to the ond constituting
the grid current, have a perfectly flee passage throuo'h

Fig. 5.—Explaining grid leak rectification.

- the extelnal c11cu1t, i.e., through the inductance L back
* to the filament, and therefore any charge carried by thesz -

electrons to -the grid is immediately dispersed and - the
potential “of the grid is unaffected. In the grid leak
method of rectification, the grid current is trapped by a
small condenser connected between the external circuit
and the gnd as shown at K in Fig. 4, so that any elec-

_trons arriving at the grid a(‘cumulafe and charge up this

condenser. and the crr1d to a negative potentlal Being
unable to-flow either through the external circuit by reason
of the insulating properties of the condenser dielectric.
or through the vacuum of the valve from the cold elec-
trode to the filament, the charge induced on the grid. in
this way would be a permanent one unless some path is
provided through which the charge can be dissipated. If,

therefore, a hloh frequency potentlal of, say, 1 volt
amplitude, is. generated across the inductance L by an
incoming signal, an alternating .potential of 1 volt will
be communicated to.the grid G of the valve through the
condenser K. Moreover, each time the -grid becomes

" positive relatively to the filament, a number of electrons
- will pass from the filament to the grid and into the con-

denser, charging -up both grid and condense1 to a certain
negative potentlal depencvhnOr upon the capacity of the con-
denser and the quantity of electrons passed to it. This nega-
tive charge, whatever its value may be;. must, of course,
be subtracted from any future positive impulses applied
to the grid by the signal, and, therefore, subsequent
positi\e half cycles of the signal E.M.F. will profuce -
a positive charge on the grid of 1 volt minus the negative
charge accumulated durmg the preceding half Pyc'es.
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The Three Electrode Valve Detector,—

Taking first of all the case illustrated in Fig. 4, where
there is no path through which the charge can leak away,
and assuming to begin with that the grid G is at zero
potential, then obviously the first positive halt cycle of
the signal E.M.F. will make the grid momentarily one
volt positive to the filament F, causing a small current
impulse to flow from T to G and thus causing the grid G
and condenser K to become slightly negative to the fila-
ment. Since the grid current is an extremely small one
and the period of time occupied by a half cycle is
extremely short, it is possible that the quantity of
electrons which are trapped at G in a single half cycle

would charge the condenser to a smaller negative potential-

than the amplitude of the signal, but, as each successive
positive half cycle of signal E.M.F. will add to this
charge, the potential of the grid will be raised in the
course of a few cycles to a negative value equal to the
maximum amplitude of the signal E.M.F. After this
point is reached the signal E.AL.F. can never bring the
grid to a positive potential relativelv to the filament, and

therefore no further increase or decrease in the negative’

potential of the grid can be created by signal oscillations
of equal or smaller amplitude: in fact, the grid will
remain set at a negative potential equal to the maximum
amplitucde of the signal-oscillations.

This effect, as well as the resulting current variations
in the anode circuit, are illustrated in Fig. 5. In this
diagram the signal E.M.F. is shown as a group of H.F.
oscillations with a constant amplitude of one volt. Due

to the cwrrent flowing from the filament to the grid during

a short period of each of the first four cveles when the
grid is positive relatively to the filament, the normal
potential of the grid is gradually changed during this
first few cycles from zero value at the commencement
to —1 volt at the end of the
fourth cycle. ‘Thereafter the
voltage impressed on the
.grid never carries it beyond
zero grid volts, and conse-
quently no further permanent
charge is added to the grid.
Thus it will be seen that the
effect of the signal potential
is twofold ; firstly, it induces
a H.F. change in the

Fig. 6.—A valve connected for
grid condenser and leak recti-
fication.

o
e

times equal to the -amplitude
of the signal, and secondly it gradually produces a per-
manent change in the potential of the grid equal to the
maximum amplitude of the signal.

The effect of these changes on the anode current is also
twofold ; first of all there is a high-frequency change in
the current due to the H.F¥. changes in the grid volts, as
illustrated by the dotted line curve in Fig. 5, and
secondly, there is the gradual permanent change in the
curve illustrated from 1.9 milliamperes to 1.5 “milli-
amperes, due to the accumulated negative charge on the
gric.  If, as in the case we are considering, the anode cir-
cuit includes the highly inductive windings of 4 télephone
receiver or transformer, the only change in current passing
through these coils due to the signal will be the gradual
change from 1.9 milliamperes to 1.5 milliamperes, because

Wireless
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voltage of the grid at all ~

45T

the inductance of these windings ofters an enormousiv high
imperlance to any high-frequency fluctuations.
Rectification of Modulated Waves.

It now remains to be seen how this gradual change, (lue

to the accumulated charge on the grid, can be made to

respond always in proportion to the amplitude of the
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Fig. 7.~—Rectification of a modulated wave.

signal oscillations. In the circuit which we have been
considering, and which was illustrated in Fig..4, this
change only adjusts itself once and for all to the maximum
amplitude of the signal, at which value it remains per-
manently set owing to the persistance of the charge on
the grid. Suppose, however, we partially destroy the
permanence of this charge accumulated on the grid by
providing a leakage path across the condenser I, as
shown by RG in Fig. 6, through which that charge can
gradually leak away. It is not difficult to see that the
maintenance of the charge on the grid will depend upon
a continuation of the signal oscillations which at eacl
positive half cycle will have to make good the leakage
occurring during the negative half-cycle. Mloreover, that
as the amplitude of the signal oscillations becomes less, so
also will the accumulated charge on the grid leak away
until it adjusts itself automatically to the new value
equal to the signal oscillations. In this way the varia-
tion of the normal grid potential and also of the anode
current flowing through the telephones will fluctuate in
sympathy with the sound modulations impressed on the
carrier wave. This effect is illustrated in Fig. 7.

To obtain the best result it is, of course, necessary that
the leakage path across the condenser be of a suitable
value. If the leakage takes place oo rapidly, obviously
there will be very little or no accumulation of negative
charge built up by the signal. On the other hand, if
the leakage is too slow, the grid potential will not adapt
itself quickly enough to a smaller amplitude of oscilla-
tions, and therefore a suitable intermediate value of
leakage resistance must be chosen to meet both these eon-
flicting requirements. " In practice it will be found that
the capacity of the condenser KX, which must also be taken
into account, will be approximately .ocoz mfds., and the
resistance of the leak across it about 1 to 2 megohms,
depending upon the type of valve used. %
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Seciefaries of Local Clubs are invited fo send in for publication club news of geneml inferest.

Radio Bociety of Highgate.

An entertaining report of the Paris
International Amateur Conference was
given by Mr. H. Andrewes, B.Sc., on
Thulsday April 30th. He described in
great detail the work carried out at the

various 1lleet1u0<: and gave a humorous .

account of the many incidents which took
place ‘““not according t¢ schedule,”” owing
to the language difficulty.

Visits to the Iiffel T0we1 Malmaison
and Ste. Assise appear to have afforded a
great amount Of interest. The trans-
nnttmg apparatus at Ste. Assise evoked
particular attention, and the party were
much impressed by the enormous counter-
poise which extends over several hundreds
of acres.

Hon. Secretary : M. J. W. Squire,
31, Harvey Road, Honlse\, N8,

000,

" Selfridge Club Radio Soclety.

A Radio Society has been formed com-
pused entirely of members of the staff of
Megsrs. Selfridge and Co., Ltd. It has
already been affiliated to the Radio
Society of Great Britain, The society’s
experimental room and ‘workshop is situ-
ated at No. 32, Orchard Street, W.1,
where ‘debates and informal meetings-will
be held weekly.

A series of lectnres is being arranged
for the coming month, and it
fidently hoped that the new organisation

will soon: rank amongst the most active

societies in the country.

is con-

- Wireless
WOIPH@TL

The Hon, Secretalv m \[1
Edwar ds.

J. 0. Edley-
o 000
Northern Radio Association (Ireland).
At a'recent meeting in-the dssociation’s.
rooms the programme for next winter
session was outlined. Lectmes by well-

\<><><><><>0<><><><><><><><><><><><>A<><>o<><><v
8) FORTHCOMING EVENTS.

<>
% WEDNESDAY; MAY 13th. \19
(¢ Radio Socwt_] of Great Britain—Informal {
5 BMecting., At 6 p.om. At the Imstitution

of Electrical Engincers,
¥.C.2. Discussion to
R. H. Kidd, B.4.,

Savoy  Place, |
be opened by &
& 1[r “An dttempt ¢
X

at Quantitativa E.vporiments‘ on Y

:x; Modulation.” [
& THURSDAY, MAY 1dth.” &
Q Streatham Radio Sacmtu—At the Hyde O
& - Farm Social Club,  Radbourng Road &
6 Annual General 1loctmg (ﬂ)
{6+ . - MONDAY, MAY fsth, ¢
C’ Eastern Hetrozmhtan Gra'up Radw Lecture ¢
? Association (R.S.G.B.).—At 7.30 p.m. ¢
) {Tea at T). At .St “Bride's Instltuto, [
O Bride "Lane, Ludgate Circus, E.(C.4.  {
) Lecture: ** Short Wave - ,lmnsmzsswn.; )
A By Mr. F. H. Haynes. </\
§ . WEDNESDAY, MAY 20th, (x)
Golders Green and Hendon Radio Society— <)

& At 8 pom. At the Club House, JVilli- €
O field Way, NJIV.11. . Lecture: " Mast Q
] and Aerial Eguipment.” By Mr. W. J. 4]
y Taurberville-Crewe. (})

knewn scientists and radio workers' in
Northern Ireland are being arranged, and
will be delivered on the first and third
Thursdays in each month from Ogctober

An imposing amateur layout.
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This photograph shows the equipmeﬁt at the experimental
station of Mr. H. W. Heppel, of Wimbledon.

: to April.

- Ulster
" tary, Alr. Johm A. Sang, Northern Radio

- wireless ‘work  of ‘the &.P.0.
_early idays of radio,

S

AL

13th,. 1925.

All photographs published will be paid for.

A dance is also arranged for
the end of next October,

The work of the past winter was re-
viewed, and 19 new members were elected.

Intending members from any part of
should write to the Hon, Secre-
Association  (Ireland); 47, Chichester
Street, Belfast.

. 000
Streatham Radio Society.

Owing to the largely increasing mem-
bership, the society has had to remove to
larger headquarters at the Hyde Farm
‘Social Club, Radbourne Road. Their first
meeting was held there on April 30th,
when an interesting lecture was given by
Mr. E. H. Shauohnessy, 0.B.E., Assist-
aut Engineer-in;Chief at the General Post
Office. ~Mr. Shaughnessy dealt with the
since the
and: proceeded to
describe the work carried-on at the Lea-
field, Northolt and other Post Office sta-
tions. The ledture was illustrated by
iantern slides. )

The annual general meeting of the
society will be held on May 14th,

Hon. Secretary : Mr. N. J. H. Clarke,
26, Salford Road, S.W.2.

o000

Bristol and District Radio Society.

An enjoyable visit to the Cardiff Broad-
casting Station was paid by 100 members:
and friends of the Bristol and District
Radio Society on Saturday, April 26th.
They were met at the studio by the
Assistant Dirvector, Mr. Norman. Settle,
and Miss L. Ixm(r in the absence of the
Station DileCtOI, ‘Mr. E. R. Appleton.

“The party first inspected the studié and

the control room, and then proceeded Lo
the tla.nsmlttmg station. A collection
made at the studio resulted in £6 5s.
being handed over to the fund for pro-
v1d111g the Bristol Royal Inﬁlmaly \\)th
artificial sunlight apparatus.

000

Iiford and District Radio Society.

A most interesting lecture and demon-
stration on ‘‘ Loud Speakers” was giveu
by a representative of Messrs. Alfred
Graham and Co. on Tuesday, April 28th.
The speaker, who illustrated his remarks
with lantern slides, dealt with both the
manufacture and use of loud speakers.
He also outlined the causes of distortion
in loud speaker operation, and mentioned
that in the majority of cases the set was
responsible. Slides were shown of the

various processes in' the manufacture of
the famous < Amplion *’ loud speaker.

The Hon. Secretary of the society is
Alr, F. W. Gedge, 157, High Road, Tiford.
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“No Admittance Except on Business.”

Visitors to the Oxford Street trans-
mitter are not to be admitted during the
hours of transmission,. In response to
numerous requests the B.B.C. has already
arranged a number of aftermoon visits,
and these will be permitted probably until
the end of May, the number of persons
admitted at one time being Ilimited to
five. The B.B.C: explains, by way of
apology, that visits cannot but distract
the attention of the staff from the more
serious work of tending the new station
and getting the best that they can out
of it, a duty indubitably necessary in
these days when listeners in certain dis-
tricts complain so bitterly about the
change over from JMarconi House to
Oxford Street; a change, in the opinion
of many. from good to bad.

0000

Reports Required.

The engineers, by the way. ask nie to
invite listeners to keep a careful mnote
of the effects during the next week or
two, as reports will presently be required
and will be extremely valuable if they
come from listeners themselves.

0000
Brighter Talks,

I learn that the B.B.C. are trying to
discover means of brightening the Talk
items in the programmes, while enhane-
ing their edncational value. . The Talks
by Professor Peers from the Notting-
ham Station recently wound up with a

. discussion of the points raised by the
lecturer. The idea will be extended in
‘the mnear future, and vhrious Talks will
take the form of discussion and debate.
Early in June, for example, Mr. John
Strachey and Mr. C. E. M. Joad will have
as their subject : ¢ Is Shakespeare better
than Garvice?” .

[sleele]
Delay at Daveniry.

Since last week’s Brevities appeared, I

* have been informed that the high-power
station at Daventry will not be ready in
June, as originally planned, and that

August is the earliest month during which
it can be brought into service.  The

two masts, which will be 500 feet in
height, have been built up to 80 feet,
but the manufacture of some of the
electrical apparatus for the station has
been unavoidably delayed.

) (sl e e Ra)

Alternative Programmes.

London listeners are more relieved at
this delay than might generally be sup-
posed. The Maetropolis is poorly served
with alternative programmes, but Chelns-
ford, for what its programmes are worth,
fulfils a certain pnrpose and caters for

FUTURE FEATURES.

Sunday, May 17th.
LoxpoN.—9 p.m., Music of Italy.
BrrMINGHAM.—9. p.m., Bach pro-

gramme.

AMawcEESTER. — 3.300 pan.,  The
Opera, * La Traviata " (Verdi).

Mouday, May 18th.

Acr Starroxs;—10.5 p.m., Act IIT.
of the Opera, ‘“Der Rosen-
kavalier ** (Strauss).  Relayed
from the Royal Opera House,
Covent Gavdemn.

Tuesday, May 19th, .
a.m.-12

ScorrisE  Srarroxs.—I11
Upening  Cevemony of the
CGeneral  Assembly of the-

TUnited Tres Church of Secot- »' 7

land.

ScorrisH  StaTioNs, — 1 p.m..
Speeches by the Earl of Klgin
and Kincardine, and the
Moderator, at the Opening of
the General Assembly of the
Chwreh of Seotland. -

Wednesday, May 20th.

Lovnox.—8 p.m.. Historical Pic-
tures in Music. ’

Loxpon. —10.40 p.m., -
Hayes, the Laughmaker-with a
Philosophy.

Berrast.—7.20 - p.m.,
Concert. :

Thursday, Bay 2ist..

Loxpox.—8 p.m., Band of H.M.
Coldstream Guards. -

Arr Statroxs.—10.20 p.m., Act. ITIL,
of the Opera, “The Valkyries,”
relayed from: the Royal Opera
House. - Covent Garden. )

CarpIrr.—8 p.m., Beautr in Musie,

Friday, May 22und. .

Loxpox.—9  p.m.,, Ballad Pro-
gramme,

MaxcrestER.—T7.30 p.m., Coucert
in' aid of the Salford Royul
Hospital, reliyed {rom the

Palace Theatre, Salford.
Lerps-Braororp.—8 p.m., Mem-
ories of Old Yorkshire.

Milton ¢

Symphony

SAVOY HILL.

" a fairly large clientele, and although the

city lies within the high-power crystal
area, the distance is certainly great for
the vast and straggling metropolitan area,
where the larger proportion of listeners
is to be found.
0000

Wavelengths, =

Which station is working on 326 nietres
—Edinburgh or Nottingham? Curiously
enough, both have been doing so, appar-
ently without heterodyning. - Edinburgh

has liad a somewhat adventurous career

in wavelengths. She has worked on 325,
328, 465 and 326 metres. It ix singular
that no listener seems to have spotted
the parallelism, or at any rate. to have
raised any sort of protest.

O‘OOO
Wireless Afiected by Railways.

Reports have been received that owing
to the electrification of a section of a cer-
tain railway near London, receiving sets
are being affected as far away as a mile
from the line. A curiouns feature is that
in some cases aerials sloping in different
divections from the railway are affected
in different ways. Telephones also are sui-
fering, It is smgulav that elsewhere rail-
ways seem tu have litttle effect on broad-
cast reception.

FEE-X¢]
York Minster.

For the recent broadcast of the Military
serviee from York Minster, microphones
were placed in several positions and pre-
Himinary experiments made so that the
fransmission could be arranged artist-
ically, i.e., by the manipulation of the
controls perfeet acoustical results were
obtained and echo either introduced or
subdued at will. This eugineering feat
produced extremely satisfying results. In
many churches throughont the country the
Minster Service was broadeast by means
of lond-spéakers; in private houses in
York it was picked up from Chelmsford. -
Within the Minster the congregation
seated some distance away from_the pul-
pit were able to catch only a word heve’
and there of the preacher’s discourse,
whereas two hundred miles away every .
word was heard distinctly.

oS0
An Official Listening Post,

An official listening post is. T am told,
to be established by the B.B.C. near
Bromley, Kent, with a receiver which can
get all stations, so that in the event of
any wavelength variations, the earliest
possible information may be available.
DI apparatus wwill e installed and
efforts made at this centre to check jam-
wing and other interference. The listen-
ing post will Le =nsed as a medium for
liuking up with KDKA and the Contineus.
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1
To Overcome Interference.
The royal road to the overcoming of
interference, however, will be by thé rais-
ing of the power of Continental services,

the elimination of many of the spark sys-

tems on 450 metres, and a mutual arrange-

ment between the various European
countries  through the International
Bureau. .

0000

An Uphill Task,

_ Alr. Arthwr Burrows, late of the B.B.C.,
is finding his task at Genéva, in connec-
tion with the Bureau, anything but a
bed of véses. At present he has only one
general assistant and_a typist, and his
time is pretty fully occupied in dealing
with the thousands of” letters and tele-
grams which reach his office daily. He
is shortly making arrangements to trang
fer as much as possible -of the routine
work to other hands in order to leave

himself free to tackle some of the bigger -

questions, such as the- re-distribution of
wavelengths and the prevention of inter-
ference, which he has always recognised
as calling for eatly solution. He will
not at present concern“himself with the
interchange of programmes. The fact is
that the relaying of Continental stations
i1s not regarded seriously by the B.B.C.
*“ It may be all right as a noise,” say the
B.B.C. engineers, “but it is absolutely
hopeless as a programme.”
- 0000

A Plea for Individuality,

It is a subject for consideration whether
the high-power station with its andience
composed mainly of country residents
should be wused for alternafive pro-
grammes. Rather, should it not cater for
the parsonage, the hall and the residences
of retired business or service men- with

“crystal detector.

Witreless
Worrld

a distinctive programme, leaving London,
the centre of diversity, to supply the
needs of the metropolitan area from 2LO
solely and from another station or' sta-
tions as may be found expedient in the
course, of time? .

i oboo
Remember the Crystal User.’

At present it is estimated that main

‘stations serve a crystal population of ten

million listeners, and the high-power
station about 750,000.. The former figure
can be increased by 50 per cent. if the

plans now  in hand materialise, while the °

Daventry station will double the crystal
facilities provided from Chelmsford. It
is, however, somewhat futile to dismantle
the Chelmsford station if it means that
more than half a million of the potential
crystal population i the south is to be
left without wireless

0000

Irisli Listeners.

The suggestion has been made that as
many thousands of people in the Irish Free
State listen nightly to the programmes of
the B.B.C., but do not contribute directly
towards the expense.of providing them,
the Free State listeners should provide,
at their own expense, one complete night's
entertainment from the high-power sta-
tion, the night to be an ““ Irish Night’’
with artists from Ireland. A section of
Irish listeners, however, on _patriotic
grounds, have put forward a counter-
proposal for establishing a broadcasting
service in the Free State, to avoid as far
as possible relying upon the British
broadcasting service for the entertain-
ment of listeners. The Free State
Government are drawing £1 per annum
on each licensed receiving set, and are

&

MUSIC ‘ON THE CANAL.: Broadcast programmes meet with as much approval on the
barge as on the houseboat. This photograph was taken near a London wharf.
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keeping the money in their own coffers.
1f a broadcasting service is established
in the Free State, the Government may
be generous enough to hand over some
part of their profits to start the service
on its way.
- 0000

What Becomes of it All?

Does the ether contain records of speech
and music from the beginning of -time?
Mr, TFielder, engineer at the Notting-
ham station of the B.B.C., is vather
cautious, He does not think that, even
given sufficiently sensitive apparatus, 4t
would be possible to pick up the con-
versations of Antony and Cleopaira, the
speeches of Disraeli or Pitt, or even the
tones of Queen Victoria's voice; but he
doss think it possible that anything
broadcast to-day could be picked up at
any time within a month. He declares
that he has himself picked up news &
week after it had been broadcast.

0000

Aiter Chelmsford Closes Down.

What is going to happen in the south-
east corner of England when 5XX moves
to Daventry in August next? Hundreds
of listeners at Follkestone and adjacent
towns are now only able to get Chelms-
ford on crystal and do not receive 2L.0O at
all. Presently, when Chelmsford closes
down altogether, they will be shut off
from the B.B.C. unless in the meantime
different counsels prevail at the Post
Office and mew wavelengths and more
power are released for broadcasting. A
new high-power station for London, pre-
ferably on the south-eastern boundary,
offers the solution .which, I understand,
the bhroadcasting officials have placed be-
fore the P.D.G.

(sl e e}

' Broadeasting Parliament.

A listener writes protesting against the
proposal put forward to broadcast Parlia-
mentary speeches. I always understood,”
he says, ‘“that broadcasting was for
instruction, amusement, and the encour-
agement of good taste in music and litera-
ture. I cannot see how any of these will
be served by the new suggestion. On the
first occasion that the new idea is brought .
into operation T shall dismantle my aerial,

- get rid 6f my set, and demand the un-

expired portion of my licence fee from
the Post Office.”

0000

No Cause for Anxiety.

The correspondent shows needless
alarnm. Is it nob generally agreed that
broadcasting suffers a drawback in that
the listener either takes the one pro-
gramme provided, say, from 2LO0O, or gets
nothing at all? It has also been sug-
gested that the best way of surmounting
this difficulty is to have a new high-power
station working in the vicinity of Lon-
don on a greater wavelength-than 210,
from which Parliament and other items
which probably would appeal to the
minority of listeners would be trans-

mitted. The normal programme from the

existing station would not then suffer
any interference. :
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A LONG DISTANCE SINGLE VALVE
: | RECEIVIER.,
Details of a Popular American Set. :
By A. ]. WOODWARD.
N these days, when the aim of every amateur is to An  examination of the diagram will show that

receive all B.B.C. and most Continental stations
with consistent and reliable regularity, the general

trend is towards a multiplicity of valves, and receivers of

the super-heterodyne and neutrodyne types are coming
more and more into popular favour in order to achieve
this purpose. Whilst these receivers are superlative in
their excellence, they suffer from one serious drawback,
which deters the ordinary man from proceeding any
further with them, and that is the large number of valves
which it is necessary to employ. Although, of course,
many excellent types of dull emitter are now available,
thus solving the question of filament current supply, it
must be admitted that the initial cost of these instruments
is high, and the question of the cost of valve. renewal
always looms large in the mind of every potential owner
of a multivalve set. 'The only solution which has hitherto
suggested itself has been the employment of a single
valve super-regenerative receiver, but altheugh astonish-
ing results are obtainable with a set of this description, it
has rot been found possible to produce a really reliable
instrument emploving the super-regenerative principle,
their vagaries from the point of view of consistency
being well known to anybody who has experimented with
them. o : .
A Sensitive Single Valve Set.

1t has been found possible to produce an easily con-
trolled one or two valve set for short wavelengths, which
will bring in ““ KDKA * and the American short wave
amateurs with considerable consistency, but no set has

yet made its appearance which will perform the same

office for stations working on what has come to be known
as the ‘‘broadcast’® band of wavelengths. True,
much can be done with the ordinary one-valve regenera-
tive set followed by one stage of low-frequency amplifica-
tion, but there still seems to be something lacking from
the point of view of ‘¢
hand »’ which has hitherto
high-frequency amplification.

The circuit of a receiver which has a considerable
vogue in America is given in-Fig. 1, and is an attempt to
fill this long-felt want. It was carefully evolved after
‘a considerable amount of experimental work, the pur-

only been attainable with

pose of which was to produce a single-valve -receiver:’
which would be superior to the aridinary single-valve -

regenerative receiver from the point of view of sensitivity,
and yet would be consistent in its action and not offer

the insuperable operating difficulties of a super-regenera- -

tive set. The result of these experiments was this
circuit, which, although leaving much to be desiyed, will
be found productive of a remarkable degree of sensitivity
and selectivity over a band of wavelengths extending
from zoo to oo metres. :

easy-reception-with-something-in- -

the construction of this instrument is simple in the
extreme, the only component which need be con-
structed being the 'vario-coupler, which is of a speciai
type, and, as will be seen from the diagram, is not used
for its customary purpose of obtaining loose coupling.
The other components which are needed are a 0.0005 mfd.
variable condenser, four fixed condensers having the
capacities indicated-in the diagram, one filament rheostat
having a resistance according to the type of valve used,
three switch arms, 13 contact studs, and two variable
grid leaks, and also a fixed grid leak complete with
clips. The latter component is not shown in the diagram,
but its purpose will be indicated later. ‘The usual H.T.
and L.T. batteries, together with terminals and wire for
connecting up, will, of course, be needed.

Details of Components.

It is’ first necessary to construct the vario-coupler.
The stator should be wound on an ebonite former having
a diameter of 3in. Commencing at one end of the
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ig. 1.—Connections of the receiver. A is the filament battery
nd B the adjustable plate hattery. Tlie large coil has a total of
83 turns, and the smaller -coil has 38 turns.

=

former, fifty turns of No. 28 D.C.C., tapped at every
tenth twrn, including the first, are wound on. The
winding is then continued for a further twenty-one turns,
which are untapped, after which nine more turns tapped
at every third turn are wound cn, the winding being
finished off with a further three turns. The rotor of this
component consists of a ball having a diameter slightly
smaller than that of the statory on whirh are wound 38
turns of a similar gauge of wire, 1g thrns being wound on
A 31
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A Long Distance Single Valve Receiver.—
each side of the spindle. The rofor.is mounted inside
the stator in the conventional manner. -

The mounting of the components should present no
ditficalty. With regard to the variable leaks, it will be
noticed that it is necessary for one to be variable between
four and seven megohms, and since these are not alto-
gether easy to obtain, it will be necessary to use ap
ordinary variable grid leak of reliable make having the
customary range of o.5 to 5 megohms, and to insert
clips in series with it, into which an ordinary 2 megohms
grid leak is inserted. This will then enable the variable
grid leak to cover the desired range. It will be better if a
fixed leak of 3 megohms is used, since then it will enable
the range of the combined fixed and variable leaks to be
carried well over 7 megohms. It will probably be better
also to use a fixed leak having a value of ome’ or
two megohms in series with the 3-5 megohm variable
leak. :

This circuit will be found to be better than the
ordinary single valve detector circuit, whilst at the
same time 1t is not subject to the instability and vagaries
of the super-regenerative receiver. It will be found that
when using this circuit a comparatively low anode poten-
tial is desirable, and the correct adjustment of the wander
plug in the H.T, battery will make a considerable differ-
‘ence to the sensitivity ‘of the instrument. Once the
uhoqyncmsles of this circuit have been mastered, it will

HAY 13ih, 1025

be found possible to tune in disfant stations with delight-
ful smoothness, since a very delicate control over re-
generation can be obtained. For loud-speaker work, of
course, the usual type of valve amplifier will be neces-

%

A is the filament battery,

Fig. 2.—A two valve note magnifier.
The

B; and B, the plate batteries, and C the grid battery.
coupling transformers are L.F.1 and L.F.2.

sary. Connections for a two-valve note magnifier are
given in Fig. 2. This circuit is one which can be re-
commended to the experimenter who wishes to construct
a set for receiving distant broadcasting stations, but who
at the same time has not the inclination to embark upon
the construction of a multivalve set having several stages
of high-frequency amplification.

T is perhaps quite generally known that-the sharper
J or peakier a fesonance curve, the lower is the resist-
ance of the circuit, and, conversely, that a flat
resonance curve denotes a high resistance circuit, but it is
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GCONDENSER READING /

Fig. 1.—A typical resonancé curve used to illustrate the method
for finding the resistance of the circuit.

probable that not many readers know how to calculate
the actual circuit resistance from the resonance curve.
These notes have been written with the idea of gmno a
simple inethod, together with a justification of it. :

A 32

HIGH FREQUENCY RESISTANCE.

A Method of Calculation from Resonance Curves.
By A. P. CASTELLAIN, B.Sc, D.ILC.

. ‘resonant wavelength in metres.

Method.
Draw a horizontal line B such that its dis-
tance from the base line OX =0.707 times the maximum
height (at A) of the curve, and let it cut the curve at
P and Q (see Fig. 1). Let the condenser readings corre-
sponding to the points A, P, and Q be @, p, and ¢
respectively.
Then the resistance R of the circuit is

R — 042 £’<(1—;~£> ohms,

where L is the c011 inductance in mlcrohenl ies and )\ is the

given by

Justification of Method.

Consider the simple resonant circuit shown in Fig. 2
and suppose there is an alternating current of frequency

f= 23 flowing round it. The voltage across the resist-

ance will be /R, and will be in phase with 7; the voltage
across the inductance w111 be wLi, go® ahead of i, and

across the condenser —x, go® behind <.

C)
The total impedance Z of the circuit is

3
7 = \/R2 -+ (wL ———I)
] wC
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High Frequency Resistance.—
For resonance the voltages across the inductance and

1 hs
oG " a)_ wC
thus at resonance the total impedance is V'R? 7.4 R,

so that the maximum current is only limited by the
resistance of the circuit.

condenser are equal, hence wli=

In all cases the current is inversely proportional to the

or ¢ =5, where E is a constant.

Z A

To return to the resonance curve (Fig. 3), let C

be the capacity to. give

impedance—i.e. 7oz

resonance at wavelength A
with inductance L.
Let the maximum current

< (F.e.,- at resonance) be I,
. &) and let I, be such that
- ﬁ I2=31% ’
VVAVVVV Let the two values of
) ‘capacity which give the
Fig. 2.—A circuit containing ’

current I, be C, and C,.
Then, for capacity C at
resonance,

capacity (G), inductance (L),
and resistance (R).

E
i I = E. i
. E 1 E

! for CQ. IJ B /Rz : ne 1 \? B \——5 - \/2 I<—
‘\' v <UJ N (I}C2/
! / I \) R
! He 2 _ . = >

ence R (a) (L)Cg./. V2

I
o <wL - (L)Cg) =R
.. o E _
Similarly for Cy, <w C wL) RJ

(The reversal of sign is due to the impedance of the
condenser being in this case greater than that of the
inductance as C,<CC.) .

Hence (L)—Cl- wCz = 2R
_Ifr _1\_<* Cz_~£> '
o0 R= Z;(c_f_ (32) = 2a)< C,.C, /) ohms

Wilreless
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The first assumption is that C,. C,=C?, and this is
approximately true for the average resonance curve for

radio circuits. Of course, the sharper the curve, the
more nearly is this assumption true.
Thus
1 (,—C
e > 1__ >0111115
2w C ”a,C
‘ L . 1
It has alfeady been shown that at resonance wl.= —
WL

(where L is in henries and C in farads)

so that R = (DL (CZ—_&>

C

2

. X 108 ,
Also w =2zfand f = T where 4 is wavelength
in meftres,
1 -
i
|
I
I
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o I !
5 L
. I |
(5] | i
. I |
1 |
1 !
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| |
i i
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Fig, 3.—A Resonance Curve.
Hence
27 X 108 C,—C
Q=2 X3 X 10 x L X 1078 <~3——l> ohms,
2 X 4 S C

where 1. is in microhenries, and

R= %f—lf (CZ—E&) ohms,

which is the same as the formula given if the capacity of

_the condenser is assumed directly proportional to its

scale reading.

Tenterden, Kent,

I'rench.—8AB, 8BA, 8BF, 8BO, 8BY,
8CT, 8DA, 8DE, 8EE, 8E\T 8EP, 8I°C,
8F\ 8GI, 8GK 8G, 8GO, 8GP 811,
8IP, 8L\I 8MT, 8NK. 8P4, 8UT, "8XF,
SWK SZY 8Z\I 8ALG, BBRG 8H\D
8HSG 8GUR, SGYR 8JUX, S8LLO,
8LPR, 8RBR, 8SSD 8WAL. Belgmn—

Calls Heard.

Extracts from Readers’
Logs.

8PK, 1QAK, WIZ,

ey 8O0 Finnish.—
2NM. Swiss.—9AD, IRAQ, GHHI.
Dutch.—ONTZ, OPV. -
(0-v-1.) W. K. Isue

i Sherborne, Dorset. (Feb. 11th to Feb. 24th.)
German *—IRB. Swedish :—SMGB,
SMPL, SMXV, SMYV, SMZV, SMZZ.
Finnish .(—2NCB, 2NM, 3NB. [talian;—

B7, BAAU  (telephony), 4AS,  ATTU. e '1AF, 100, IMT, 1NO, 1KX, 1RT, TWB,
Dutch—0BQ, 0AA, OMR, ONL, 011, . S 3AM, o\IB, MFB.  Siiss—OBR, OLA
0ZN, ORE, OPV. Danish. __77M, 70K, Cambridge. (Feb. 13th to Feb. 22nd.) Canadian :—1AR, 1DD. (’.S.A..-;lGA,
TEC. Swiss,—9 BR, 9AD, 9LA, Finnish.— Admerican—~1AAC, 1AFN,  1AVF, 1GS, 1RD, 1PL, 1PY, 18W, 1XU, 1X7Z,
ONM, 2NOB Swedish—SMYY, SMZV, 1AF, 1APC, 1ER, 1AR, 1BWX, 1BZ, 1YB, 1WL, 1BCC, 1BKR, 1BWX, 1CKP,
SMXV, SMZE (ielephony). Italian— 1BSC, 1BH, 1BEP, 1CAK, 1PL, 2BLM, 1CRE, 2EB, 2GK, 2PD, 2TP, 2CEE,
IMT, 1KX, 1AM, ACD, 3MB, 3AM. 2BY, 24AY, 2CNS, 2CLA, 2CPK, . 2CGI, 2CXW.2CXY, 2BQU, 2CJB, 3CU,
Rhineland —1CF, 1RB, 1AF. 2EB, 3AVK, 3HG, 3HJ, 3LW, 30T, 3IR,30Q, 3ADB, 3BSB, 30VF, 4S4, 4TJ.
E. 8. Tam. ACIN, 3CHG, 3B, 3HH, 3KNS, 4VC, {0-v0.)  ~ A. V. D. Horr.
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LOUD-SPEAKERS
TO AID
TRAIN PASSENGERS.

Experiments at St. Pancras.

HE latest experiment with Marconiphone - loud-
speakers, which was carried out at St. Pancras

Station on April 3oth, holds promise of happier

days for the railway traveller. :

The object of the test was to decide upon. the
efficacy of loud-speakers for announcing the departure
of trains and other matters of importance to prospective
travellers. ’

The apparatus employed consisted of “the standard
broadcasting equipment, comprising a Round-Sykes micro-
phone and ““ A’ and °‘ B’ .amplifiers, in conjunction
with Marconiphone loud-speakers. In addition, a *“ C"’
amplifier was used, consisting of eight valves in parallel.

Tive loud-speakers were placed at thie outer end of one
of the platforms, and were directed into the station,
; whilst an additional loud-speaker was placed on a signal
f gantry ]ust outside the station,

‘ Some interesting comparative tests were carried out with
an alternative equipment comprising. one of the new
Marconiphone carbon microphones and an ‘“ E ”’ ampli-
fier, of which the first three stages are resistance capacity

The loud-speaker seen in this

photograph was used for glvmg

instructions to shunters in the

open air, and proved very
effective.

coupled. This ampliﬂer
“was connected to the ** C’
amplifier. 'When the two
equipments were employed
alternately it was found that
they gave practically equal
volume “and quality.

The entire equipment of
microphonés, amplifiers, and
batteries was housed in a
passenger guard’s  ‘van
-standing at the end of No. .1
platform. The power de-
veloped by the loud-speakers
was enormous, and ‘it was’
estimated that under reason-
ably silent conditions the
speaker was audible in the
open air up to a distance of
three-quarters of a mile.

Great credit is due to the-
directors of the L.M.S. for
the progressive spirit in
which they have taken up the
present innovation, and the
success achieved suggests in-
teresting developments i in the

The entire equipment of microphones, amplifiers and batteries was contained in a passenger
guard’s van. in the manner shown. An earth connection ‘was obtained through the hand-brake. near futme
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A Section Devoted to

A CAPACITY LEAD-IN AND FILTER
CIRCUIT. -

A capacity lead-in has previously
been described in this section of the
journal, but readers may be interested
in a modification which includes a
‘“rejecter ”’ circuit for minimising
interference from unwanted signals.

The aerial is connected to a plate
extending across the window on the
outside, On the inside, two plates
are fitted, one fixed for the aerial
lead to the set, and the other variable.
The variable electrode is connected
through an inductance (a variometer.
if possible) to earth. By a careful
adjustment of the variable capacity
GOPPER STRIP

.
-~

/VARIABLE ~FIXED

L S

A novel rejecter arrangement in- which
the window pane constitutes the dielectric
of the tuning condensers.

and inductance, it is possible to divert

jamming’ signals through this alter-

native path to earth.—R. A. K.
o000

SERIES-PARALLEL AND EARTHING
SWITCH.

A convenient switching arrange-
ment for earthing the aerial when the
set is not in use and connecting the

tuning condenser in series or parallel
can be constructed with valve legs
and sockets. The circuit connections
are made to eight sockets arranged
in two rows of four as in the dia-

e T, T e T

SERIES PARALLEL

EARTHED

New Ideas and Practical Devices.

as possible to obtain a satisfactory
bearing. The hole in the stem will

just take a 2 B.A. screwed rod, which
is a size often used for the spindles of
tuning components.—B. W, B, -

Series and paralfel ’switching of the aerihl.tuning pd_ndenser by means of plug and
. - socket connecters, :

gram. A short-circuiting plug. fitted
with two pairs of valye pimns is used
to effect the circuit changes, and may
be fitted, if desired, with a knob to
facilitate handling.—J. A. S.

0000

BUSH ¥OR “ONE-HOLE FIXING.
The valve of a disused bicycle
inner tube makes an excellent bush
for condenser or variometer spindles
which pass through an ebonite panel.
The valve -is taken from the tube,
and- the oval securing washers are
then removed, leaving the threaded
stem with a shoulder at one end.
The stem may
be cut down to

any required

length and fitted

to the panel

with the secur-

ing nut, It is

— advisable, how-
Aeycle tyre valve can  ever, to leave -

be used as a bush for

“ one-hole » fixing. - the stem as long

A USE FOR OLD VAYLVE BASES.

A very convenient series-parallel
switching arrangement can be made
for the aerial tuning condenser with
the aid .of -three valve bases. The
A.T.1. and tuning condenser are con-

SERIES

" NONE

Switching the aerial tuning condenser
with a valve hoider and socket.

SHUNT
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nected to a valye holder, the-scheme
of connections being indicated in the
diagram. ~ The connections of the
short-circuiting plugs are such that the
tuning condense1 may be eliminated
entlrely or may be connected in series.
or parallel with the aerial in the
- ordinary way.—D. M. T.
o000

) A HINGED PANEL MOUNTING.
It is frequently necessary to obtain

access to the underside of a receiver -

panel in order to rectify & .fault or
make some change in the circuit.
This becomes a tedious process when
the panel is screwed into a cabinet or

container in the ordinary-way, and

the hinge mounting described below
will 'be found a great convenience
when frequent examinations of the
wiring have to be made.

The panel is cut a little smaller
than the size normally required by
the cabinet, and is mounted in a re-
bated frame which is itself an easy
At in the cabinet. . Spring pivots,

details of which are given in the dia-

Stop pin held in position by a spring for
retaining the instrument panel in the
coutaining cabinet.

_ gram, are fitted at the centre of each
side of the frame so that it can be
turned completely over with the com-
ponents uppermost. The frame and
panel may  be -removed from the

cabinet by, withdrawing the pivots
agamst the - pressure of the coiled
springs, -

It may be mentioned as a sup-
plement to this idea that contact
springs can be quite easily arranged
to switch off the H.T. and L.T. bat-
teries when the panel is reversed. In
this case the battery supply terminals
would be fitted to the outside of the
cabinet and connected through the
contacts to the terminals on the panel.
—G. A, C.

[oleNelel

INTERNAL VARIOMETER WINDINGS.

It is an.advantage to secure the
stator winding of a variometer to the
inside of the- former. The distance
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between the rotor and stator windings
is thereby reduced, with the result
that the mutual coupling and induct-
ance range of the variometer is in-
creased. S

. P
The use of a string-covered former to give
support to an internal winding,

If the stator coil is cylindrical in
form, it is quite an easy matter to
fix the coil to the inside of the former.
A small tube of suitable diameter is
chosen and wound with a Jayer of
string. The string is then covered
with a layer of waxed paper over
which the true coil is sound.
Double cotton covered wire is recom-
mended, and the turns should be
treated with shellac varnish or paraf-
fin wax and allowed to set. The
string may then be withdrawn, leav-
ing a self-supporting coil, which can
be fixed to the inside of the former
with adhesive tape or string.—

J. C. M

eo0oo0
A BATTERY SUPPLY PLUG.
The diagram shows the construction
‘of a non-reversible plug for battery

FLEXIBLE
LEAD

VALVE CAP

An easily constructed four-pirx plug and
socket for the battery connections,

MAY r13th, 1925,

connections. The use of such a plug
obviates the confusion of loose battery
wires and provides-also a convenient

»method of switching off the batteries

when the receiver is not in use.

The plug consists of a valve base
screwed or pegged to an old pipe bowl
which acts as a covering for the wires
at* the back of the valve pegs. The
plug fits into valve sockets mounted
below the lid of the battery box on
a small ebonite panel.

If several H.T. tappings are used
in the receiver, all four connections
may be reserved for the H.T. supply,
but if not more than two tappings are
required the plug can be arranged to
carry the L.T. supply in addition.—
W. H. S. '

0000

MARKING-OFF EBONITE,

A scriber is usually employed when
transferring dimensions to an ebonite
panel. Lines made with the scriber
in this way are sometimes difficult to
follow, particularly when sawing or
filing along them. Scratch lines can
be rendered visible by filling with
chalk, and in order that sufficient of
the chalk may be held in the groove,
a deep scratch line is necessary. This
is a useful tip and well worth the
attention of the amateur instrument
maker.—A. B. C.

o00CO

MULTI-LAYER INDUCTANCES.

When a winding is needed of con-
siderable inductance value and it is
not considered necessary to employ
any of the special methods of con-
struction such as honeycomb or pile .
winding, the coil is often constructed
by running wire more or less any-
how, on to the former. When end
cheeks are not provided it may be
found that with the winding higher in
the middle than at the sides, the
centre turns fall out of position and
become loose. This can be preyented
by completing the final layer in zig-
zag fashion, resembling in appear-
ance the form of winding adopted in
a ball of string. Having made a
winding which is high in the middle,
the outside layer is put on by zig-
zagging-the wire across the turns.

Long-wave loading coils of reason-
able efficiency can be constructed in
this way and occupy very little space.
The wire used may be No. 28 D.C.C.
—D. L. B. :
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The Rights of Tenants with Regard to Aerials.—The S;gmﬁcance of Fixtures.—
What is Waste.

By CHARLES GREENWOOD,

O stupendous and unprecedented has been the .growth
of broadcasting during the past few months that
it"is hardly surprising that various and important

gal problems have presented themselves for solution * n .

connection with the world of wireless.

Some of these questlons are dealt with in that hotlv
debated Bill that is intended to confer on the Postmaster-
Cieneral certain very wide powers that will enable him to
keep a tight, and,.it is suggested irksome, hand on the
broadcasting movement. ' :

This article, however, is designed to discuss and ex:
plain the 110hts and duties of tenants with regard to the
erection of aeuals on their landlord’s property. The Bill
does not pretend to deal with these matters, and, there-
fore, we need have no fear that our statements of law
will have to be reconsidered in the near future.

When one considers that the vastness of the number of
people who now own wireless receiving sets is only
equalled by the vastness of their ignorance of matters
legal, one cannot ‘wonder that credence has been given to
some very disquieting rumours as to the powers of land-
lords to prohibit the erection of aerials. Please do not
think that this ignorance of the general public is a matter
for reproach, or even regret—‘‘ Where ignorance is bliss
. and anyway universal legal knowledge would
only lengthen the dole queue by the addition of numerous
memhels of a certain learned profession.

Landlords’ Limitations.

1 would take this opportunity of stating most emphatic-
ally that in the vast majorily of cases landlords have no
power to place a ban on the erection of aerials by their
tenants. ‘

For this comforting assurance we are indebted largely -

to the effect of the various Rent (Restrictions) Acts, and,
generally ~peak1nb, it is only when a house falls outside
the provisions of those Acts that we are called on to face
the possibility of a landlord’s prohibition taking’effect.
It is perfectly obvious that when a landlord is not
estopped from turning out a tenant at his (the landlord’s)
own sweet will, he simply comes along and tells ‘the
tenant that he has a rooted objection to wireless in all its
branches. In such circumstances, the tenant, willy-nilly,
must take down the aerial if he wishes to keep the house.
Of course, he immediately erects an indoor aerial in the
spare bedroom, and continues in his nefarious. practlce
until the landlord, unexpectedly making a tour of inspec-
tion of his property, stumbles across the offending instru-
ment, and gives the tenant notice to quit forthwith. The
latter immediately retaliates by suing the landlord for

damwes on the glound of trespass, and thev sub‘sequently—

e\Ch"mfre greetings in the County Court.
It should not be forgotten that 1and101ds have no 11«Tht
to wander over premises in the occupation of the1r

tenants, unless power has been reserved for them to do
$0. Which brings us to

Tenancy Ag‘reemeiits .

It may well be that an anti-wireless landlord will in
future insist on a clause being inserted in all his tenancy
agreements designed to prohibit the tenant from erecting
an aerial of any sort, size, shape, or description. In
addition, most well-drawn tenancy agreements contain a
clause th'\t gives a landlord power to inspect the property
at certain stated and reasonable times.. Under such an
agreement, and with a strict landlord, the tenant would
have no option but to obey—or forfeit his tenancy.

I have not yet encountered an agreement of this de-
scription, but landlords are sometimes cantankerous in-
dividuals, and I should not be at all surprised to see
some such clause inserted in agreements that have heen
entered into just lately.

It is well known that one cinnot erect an aerial without
attaching either the aerial itself or at least the lead-in
to the fabric of the house in which the receiving set is
situated, and it has been suggested that the knocking in
of large nails or bolts might give landlords an opportunity
of complaining of waste. ’\ow, waste, as far as houses
are concerned, consists of some ‘¢ spoil or destruction ’
to the fabric, which inflicts on it any lasting damage.

They will not be liable for waste so long as they use the
property in a ‘‘ reasonable and proper manner,”” and at
the present day I am confident that no court would hold
that the erection of an ordinary aerial was an unreason-
able use to make of a dwelling-house.

What is a Fixture ?

There seems, just lately, to have been -a tendency
towards the erection of much more elaborate, substan-
tial, and expensive aerials than has been the case in the
past, -and the query has been raised as to whether "these
aerials might not become a *‘ fixture *’ that could be
claimed by the landlord at the conclusion of the tenancy.

A fixture, it should be explained, consists in this case
of a movable article that has become actually attached, in
the eyes of the law, to the house in question. As a general
rule, these fixtures become the property of the landlord,
but exceptions are made in favour of the tenant with re-
spect to fixtures made for the purposes of ‘¢ domestic
use or ornament,”” and I think there is' little doubt that
a modern interpretation of those words would include a
wireless aerjal. Anyway, if the aerial is capable of easy
removal without damage to the fabric of the house, and
was only attached temporarily or for its ‘“ more complete
use and enjoyment,’’ it-is not a legal fixture -at all.

Under the circumstances, however, tenants would do
well to walk warily in the erection.of some of those com-
plicated constructions of timber lattice work that are some-
times to be seen in use as naerial masts.
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PORTABLE SETS AND THE LAW.

Sir,—~I am by nature a law-abiding citizen, but both in
motoring and in wireless I am often induced to break the .latw—
as regards motoring in respect of the 20-mile limit, and as
regards wireless by using a portable set away from my home.

As the law relating to wireless is now under revision I am
surprised that no one appears to have raised any question in
regard to this point. If I have a portable set and take this
away from home I understand that, strictly speaking, I require
to apply for a fresh licence if I intend using the set more than
ten miles distant from my registered address for my liome set.
If this is correct, then thousands of “innocent’’ citizens are
daily breaking the law. Surely this point could easily be
rectified in the new law. It is a bad thing to have laws which
are constantly broken, and moreover, it is a distinct dis-
couragenient to trade. A. H. M. WARD.

EFFICACY OF HF. AMPLIFICATION.

Sir,—In the ‘““Readers’ Problems * section of the April 1st
issue of The Wireless World thers is an interesting paragraph
headed “ZEfficacy of H.F. Amplificalion.” The point seems to
be that this is highly beneficial if the H.F. stage is really
efficient.

‘While not wishing to contradict the opinions expressed in this
paragraph, I do think they are a little wconvineing in view of
the experience of many experimenters; my own will perhaps
serve as an illustration.

The H.F. stage in iy receiving set I believe to be reasonably
efficient. 1 will leave this, however, for you to judge in the
light of the following results. Manchester, about seventy miles
away, can be received clearly, but very faintly, on detector

valve alone, with reaction coil removed and a short-circuiting

plug in its place. When the ILF. stage is switched in, still
using no reaction, reception comes up to good headphone
strength when using a divect-coupled ciremit. With loose
coupling it is still londer, gunite as loud as is comfortable on
headphones. The amplification, indeed, appears to be greater
than can be due to the effect of the H.F. stage alone, and is
apparently to some extent due also to the increased efliciency
obtained from the detector working with increased input. As
another test example,. Brussels comes in at good leadplione
strength on H.F. and detector using direct-coupling and no
reaction, but not a whisper can be heard without the H.F. stage.

In spite of these facts, I find that by cutting out the ITF.
stage, using detector and one stage of L.F. amplification with
reaction on to A.T.I., any station that I have ever heard when
using ILF. amplification can be tuned in at rather greater
volume than on H.F. and detector. Admittedly, quality is not
good in cases where reaction has to be pushed close up to the
Limit, but such faint stations can only be heard badly by the
alternative method. On the score of selectivity there does not
seem to be much difference. I may say that my log of stations
heard includes every B.B.C. station, both main and relay, more
than twenty Continental, and about half a ‘dozen American,
broadcast telephony only being concerned as I canticirread
Morse. E

Of course, vohune is undoubtedly greater on a 1-v-1 com-
bination than -an O-v-1, but then it is amuch stronger still
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on 0-v-2. So the question naturally arises, assuming that
one is strictly limited as to the number of valves employed, for
all-round results is the H.F. stage worth while?
J. H. 8. FILDES.
Llandudno Junection, S.0., North Wales. .

EXTRAORDINARY RECEPTION IN KENYA COLONY.

Sir,—I"have no doubt the following will prove of interest to
vour readers.

Nairobi is situated 6,000 feet above sea level, and is almost
ditectly on the Equator, which fact would give an idea of the
atmospheric conditions prevalent here. Further, the whole of
Kenya Colony is mountainous country, and the soil is particu-
larly hard. Nevertheless, all these difficulties have proved no
liindrance to the progress of wireless.

I have built my own five-valve set on a local wood panel, un:
varnished, and without any soldered connections, and the results
1 have obtained are surprising. Pittsburg (KDKA) can be re-
ceived any day with adsoluie ceriainty.  Some time ago I
listened in through this station to speeches given at a meeting
of the American Legion, and I distinctly heard the shouts of
¢ Hear, hear,” the clapping of the hands, and the laughter of the
audience. On some days this station relays time signals from
Arlington,.and I can set my watch according to these signals.
On several occasions KDKA has been received absolutely with-
out .any aerial or earth, although, of course, in such an event
the coneerts are necessarily weak. Does this not constitute a
record ?” America is ul least nine to ten thousand iniles distant.

Other stations received without any aerial whatscever are
WGH, WIR, NKF, and 8GB. o

When the American broadcasting is received, it is almost day-
hreak here, from 4.30 a.m, to 5.30 a.m., although then in Pitts.
burg it would be only 8.45 p.m. to 9.45 p.m.

Wishing Wireless World the best of luck.

Kenya Colony, ABDUL RASHID.

AN EXPERIMENTER IN INDIA.

Sir,—~Would you he kind enough to publish this letter in
your valuable journal to inform your readers that I relinguished
my transmitting licence (call sign 20Y) when I sailed for India
on February 27th, 1925. Since I arrived in this country I have
received -.a number of reports on 20Y’s transmissions during
March and they all indicate that the new owner of that call
sign (if it has alveady been realloited) resides in the north of
Ingland. -

I should also like to take this opportunity of thanking all
ihose experimenters with wlom I carried out experiments in
England for their co-operation and assistance. When I return
to England I hope I shall be able to renew my acquaintance
with all. In the meantime I shall listen for signals from Eng-
land and when conditions permit (I have no electric power in
my bungalow at present) I hope to get in radio touch with
those at home on a short wavelength. Details of call sign and
wavelength will be sent in due course. ’

Secunderabad, E. J. HOBBS (Captain),

India. " Royal Tank Corps.
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Methods of Employing a Single Valve.

ANY readers frequently desire to

b know what is the utmost that may
be done with one valve with

regard to range and volume, There are,
of course, innumerable single-valve cir-
cuits, all of which have their special
merits, and when considering the design
of a single-valve set it is necessary first
of all to consider briefly the purpose for
which the zrecelver 1s to be wused.
Tndoubtedly, the circuits which do get the
utmost out of a single valve are those of
the super-regenerative type, but these are
usually so unstable and difficult to control
that the amateur is compelled to abandon
them in favour of a circuit which is more
consistent in its action. The straight-
forward single-valve circuit in which mag-
netic reaction is carried on to the aerial
tuning coil is undoubtedly the best when
sheer distance-getting is the primary con-
sidevation. Tf, however, we add a crystal
detector and a low-frequency transformer
to the circuit, we shall find that we have
greatly enhanced our volume, and at the
same time have not sacrificed the sensi-
tivity brought about by wusing reaction,
since this can be obtained by coupling the
tuned plate coil to the aerial coil. A suit-
able circuit is illustrated below. It is
necessary to experiment very carefully
with the connections of the L.F. trans-
former, since it will be found that in any
reflex set there is one particular method
of conmnection, concerning which no rule

00006mTd

A single valve and crystal reflex veceiver.
The tuned anode coil is coupled to the
agrial coil,

can be Iaid dosvn; which gives best vesults.
The wrong method of connection will con-
siderably reduce efficiency. The connec-
tion of a fixed condenser of approximately
0.001 mfd. across the secondary windings
is also important in this circuit. By
using coils of the plug-in type the circuit
is adaptable to any wavelength.

0000

Determining Valve Characteristics.

READER wishes fo know what 'is

the determining factor which
causes a valve to possess a high
amplification factor and ‘a high anode
impedance, or vice versa. All other things
being equal, this is determined solely by
the relative dispositien of the valve elec-
trodes. Thus, given fwo valves possess-
ing electrodes of the same shape aund
with similar filanient characteristics, the
ultinate character of the valve depends
on the disposition of the electrodes ith
respect to each other., This is strongly
exemplified in many modern valves of
the ‘“ dull-emitting power type,’’ some of
which possess a high amplification factor,
a high plate impedance, and a-compara-
tively short straight line portion of grid
volts-plate current characteristic, whilst
others possess reverse chiaracteristics. The
former type will be found very efficient
when placed in an amplification circuit
where the initial input to them is small,
and they are =also suitable for anode
rectification purposes. The other type are
more suitable for handling a large amount
of power, and should always be placed in

those positions in a eircuit where a large -

input to their grids is to be expected.
They are also very suitable as rectifiers,
using the conventional grid condenser and
leals method.

oooCo

Methods of Obtaining Rectification.

T is well known that when signals of
considerable amplitude are delivered
to a detector valve making use of the

conventional grid leak and detector
method of rectification a certain amount
of distortion is produced. This dis-
tortion can be circumvented by abandon-
ing the use of the leaky grid condenser
and applying a negative bias to the grid of
the valve, thus causing it to rectify on
the lower bend of its grid volts-plate cur-
rent characteristic. =~ This is usually
known as ‘anonde rectificatior. Unfortu-
nately, however, it will b~ iound that
when wusing an ordinary valve, this
method of rectification is rather ineflicient
unless very strong signals are applied to

“it. It is possible to obtain valves for

this purpose having a very sharply de-
fined “lower bend.”” In receivers of the
neutrodyne or superheterodyne type,
where several stages of H.F. amplification
are employed, anode rectification is gnite

A scheme for giving grid condenser and
leak or anode detection.

efficient, and assists greatly in prevent-
ing distortion, but even in these instances
it will be found that louder signals are
obtainable from the more conventional
method of rectification, and it seems desir-
able when building a receiver of this type
to embody a simple switching arrange-
ment, whereby a rapid change may be
made from one method to the other. A
suitable circuit is illustrated in the dia-
gram. By moving the potentiometer
slider to the top position and opening the
switch short-civcuiting the grid con-
denser, it will be seen that we have the
conventional method, whilst in order to
change over to anode rectification it is
only necessary to close this switch and
move the potentiometer down. ~ When

" embodying this arrangement on the second

detector of a superheterodyne, it is well
to use different values of grid leak and
condenser from  those  customarily
employed on the broadcast wavelengths.
Values of 0.0003 mfd. and 0.5 megohm
may be tried. In receivers of other
types, where the currents to be rectified
have a higher frequency, the conventional
sizes may be employed.

0000

Stability in Dual Amplification Circuits,
T is nsually found that one of the chief
causes of the annoying low frequency
“buzzing > to which many cicuits

of the dual amplification type are prone
is the presence of the low frequeucy
transformer. Many attempts have been
made * to eliminate this by placing
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capacities, and sometimes non-inductive
resistances across, one or other of the
windings, but it cannot be said that these
devices are altogethér successful, and at
the best they are bubt palliatives. It is
well to experiment further with these
types of circuit to see if. something more
efficient can be produced.

One of ‘the most stable forms of reflex
sets, and one which is too little known,
is illustrated in the diagram below. It
will be noticed that no. low ' frequency
transformer is included in the cireuit,
the rectified signdls - being transferred
directly back into the : /
grid circuit of the-
valve. In this manner
it will be found that a
marked increase in the
stability is brought
about, and at - the

t
N
0:0005mfd

0:0001mfd
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attempt lias therefore been made in the
circuit illustrated in the diagram below
to provide switching arangements in
which most of these combinations can be
brought about with as little switching as
possible, As will be observed from the
diagram, only one switch is employed on
the H.F. side of the circuit, the purpose
of this switch being to change from valve
to crystal rectification, the H.F. valve
being eliminated by merely turning oub
the filament of this valve. With this cir-
cuit the following four combinations are
obtainable, exclusive of the elimination

- ﬁ 0

+H.T.

0-002 mfd

i

same time the appara-
tus is more sensitive

" 00005 m¥d

to . distant  signals,
since the wvalve. fune-
tions more efficiently
in its capacity = as

4
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case where a trans-
former is employed. =
The only -drawback,
of course, -is -that this - circuit will
not be productive of o great a signal
strength from - the local station as in
the more conventional type of circuit, and
is therefore mot suitable for operating a
foud-speaker. The aerial circuit is not
divectly coupled to the grid circuit of
the valve.” However, it is not recom-
mended that the ordinary variable loose-
coupling be used, as it would tend to
make the circuit rather prone to oscillate
at radio frequency. 'The .degree of
coupling may be fixed. If preferred, of
course, the coupling may be made very
-tight, and the aerial tuning condenser
omitted, thus enabling the so-called
aperiodic coupling to be used. The high
frequency transformer in the anode cir-
cuit of the valve may be of the conven-
tional type, or may be made aperiodic -
for the band of wavelengths over which
it is desired to tune. In this manner
“searching ” will be made much easier,
since . one variable - condenser will be
eliminated. Regenerative effects are ob-
tainable by means of the small variable
condenser connected between the amnode
of the valve and- the high potential end
of the. aerial tuning circuit.

' oooo

An Efficient Swifching Arrangement.

E receive frequent requests from
readers in which diagrams are
required involving elaborate and

complicated switching arrangements on

ithe H.F. side of the set, in order that a

large number of combinations may be had,

h\

such as crystal or valve rectification with .

or without an H.F. stage preceding this
rectifier, As the serious experimenter
will appreciate, this usually involves a
number of switching arrangements, which
leads to serioms losses in the instrument
due to stray capacity effects, and in many .
cases leads to absolute instability. An
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A stable dual or reflex receiver.

of the low-frequency stage which is accom-
plished by plugs and jacks:—crystal de-
" tector. omly, - valve. detector only, H.F.
and crystal, and H.¥. and valve detector.

As will be seen from . the diagram, by
means of using a three-way coil holder, the
turning off of the filament of the H.F.
valve causes the set to be automatically
converted to a loosely coupled receiver

employing either valve or crystal recti-

fication, whilst turning on the filament
causes this set to revert to a direct
coupled set employing an H.F. valve
preceding either detector as desired. In
this’ manner complicated switching ar-
rangements with ‘their attendant disad-
vantages are avoided.

It good quality is aimed at together
with absolute freedom from oscillation,
attention should be paid to the avoidance
of umnecessarily long leads in the L.F.

. quite unnecessary and,

MAY 13ih, rgzs.

portions of the circuit, and this can often
be best brought, about by the use of plugs
and jacks rather than switches, It is
often found that in the case of a seb
which is normally thought to be stable
on the L.F side, the addition of long
leads to the telephone terminals in order
to enable a loud-speaker to be operated
in a distant part of the house, will cause
a continuous audible note to be emitted.
In & properly designed amplifier this
should not occur, and the remedy lies in
carefully rewiring the I.F. portion of the

-circuit, using jacks if possible, rather

than' in such palliatives as the placing of
fixed resistances across the intervalve -
transformer windings.”

To obviate. the mnecessity of readers
writing us to say that 1o provision is
made to connect O.P. of the transformer
to earth instead of to H.T.+ when the
crystal is Heing used, we would point out
that the crystal detector is always con- -
nected in shunt with the anode coil, and
thug does not form a path for the H.T.
current which would, of course, paralyse

its action.
. 0000

Use of Condensers Across Anode

- Resistances.

A READER wishes to know whether
it is necessary to shunt each anode.
resistance of a vesistance-coupled

low frequency amplifier.with a fixed con--
denser of 0.0002 mfd. capacity or whether
this- component is only required to be
fitted in shnnt with the first resistance
in the circuit.

A condenser across each resistance is
in fact, imad-
visable, as such a condenser would tend
to reduce the potential set up across the
resistance especially at the higher musi-
cal freguencies. Tts purpose when
shunted across the initial anode vresis-
tance which, it must be remembered, is
in the anode circuit of the detector valve,
is to bhy-pass the higlh frequency compo-
nent of the current flowing in the anode
circuit and. so enable reaction effects to
be obtained and to increase the efficiency
of the detector.

\ ' ﬁ 0:0005mfd
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A three—valve receiver with an effective switching arrangement for connecting a crystal,

or valve detector.

The first (.F.) valve can be cut in or out by turning its filament

resistance on or off..
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D.F. AND THE OSCILLATION TROUBLE.

HE war against the oscillator is still being waged,
though perhaps not with the same intensity as was
evidenced some time ago, because little by little new users

of wireless sets are beginning to understand. how to

handle them cautiously, whilst
their own experiences of reception
interfered with by the activities

CONTENTS.

almost invariably caused through ignorance on the part of -
the user of the apparatus, and can be remedied only by
education. We feel sure that every user of wireless to-
day very soon learns that his set is capable of causing
interference, and that as soon as possible he -acquires
sufficient knowledge to take the necessary plec'iutjons
From a technical point of view,

the idea of being able to locate
cecasional oscillation by means of

of neighbouring oscillators have PAGE § roaming D.F. stations seems in
b1ought home to them the serious- EDpIToRrIan, VIEWS . 465 & itself absurd, because unless the
ness of the offence from the Coarpact THRER VALVE RECEIVER :: oscillation is continuous and in
listener’s point of view. ror Loxe Waves .. .. 466 & some way distinctive, it is impos-

We believe that by degrees this By F. L. Devereux. i sible for two or more D.F.
trouble will be overcome entirely Carurxe Up sy WimprEss ... ... 470 stations to take bearings on the
by means of education, whilst re- By N. Ashlbridge. ‘ momentary oscillation produced
duction in the price of ireless Respers’ Tomas 473 during the ¢ swishing ’ of a con-

apparatus and components will
enable the single-valve receiver to

AccoMUrATORS FOR Prate CumrrexT 475
By 8. J. Mathews.

denser when search is belng made
for a weak station. There may

be replaced by apparatus rather Commenr Torrcs 477 be many such momentary produc-
more elaborate and, therefore, Serccrive Momsp Rmcerver... .. 479 tions of oscillation in a given area
capable of giving satisfactory re- By A. P. Castellain. and none of them d1st1nct1ve
sults without the necessity for NEews rroM THE CLuss e 482 except, perhaps, in so far as the
straining the ‘‘ears’’ of the re- NEW APPaRATUS 483 .wavelength is Concelned, and even

ceiver to the point of oscillation.

TaE TMPORTANCE OF E(PERI\IE\TI\G 485

then the p1obab1hty is that several

We are sorry to see, according to BROADCAST BREVITIES . ... 487 stations may be searching on the
Press reports, that one of the wire- T EVOLUTION OF THE STORAGE same wave. -

less amateur organisations talks of BATTERY : 489 If oscillation is conducted mali-
fitting motor cars with direction- LerrERS TO THE EDITOR .. 491 ciously, then the presence of
finding sets to travel about and READERS" PROBLEMS 493 ‘spying ’ D.F. stations is more

locate sources of oscillation with
a view to bringing test prosecu-
tions ag'unbt the offenders. ‘e
cannot imagine that gratuitous interference of this kind,
even if the prosecutions should prove to be successtul,
will do anything to overcome the nuisance. Very few

listeners, we feel sure, are ever responsible for deliberate

interference by oscillation, and it is both unreasonable and
futile to attempt to improve upon the present state of
affairs by such means. Interference by oscillation is

5
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likely to lead to an organised game
on the part of the offenders than
to effect a remedy, and we foresee
the possibility of a wvery disconcerted” D.F. organisation
if one or two hardened criminals of the oscillating pro-
fession care to put their heads together to frustrate the
D.¥. efforts. . It is rumoured that the Post Office is
devoting attention to the problem of locating upauthorised
transmitting stations as well as to devising some means
of Checkmg oscillation.
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By
F. L. DEVEREUX, B.Sc.

NE of the principal factors governing the design of
@ a portable receiver is the magnitude of the
) E.M.F. induced in the aerial circuit by the trans-
mitter. -As a frame or short elevated aerial is generally
used as a collector, this E.M.F. is very small and is fre-
quently 1nsufﬁc1ent to operate a rectifier. The success of
a portable set depends, therefore, upon two factors :—

(r) The choice of a transmitting station that will induce
a large E.M.F. in the aerial.

(2) The use of high-frequency amplification, supple-
mented by reaction, in order that a working potential may
be applied to the detector.

In the South of England and in the Midlands, strongest
signals are received from the high-powered station at
Chelmsford, unless the receiver happens to be situated
near to one of the local stations. We will assume, then,

“that Chelmsford is chosen, from the point of view of-

signal strength, as the transmitter. Another very good
reason for the choice of the Chelmsford station is that
high-frequency amplification is practicablé with resistance-
capacity coupling on the wavelength of 1,600 metres used
by this station.

excellent results on wavelengths above 1,600 metres. The
system is aperiodic, and no tuned circuits are associated
with the valve couplings.

The Circuit,

The p1act1ca1 circuit evolved from the foregomg con-
siderations is illustrated in Fig. 1.

Three valves are employed, the first two operatmg as
high-frequency amplifiers, and the third as a detector.
Valves of the o.06 type are recommended, since their
small demands in the matter of filament current make
possible the use of moderate size dry cells for the filament
heating battery.

For the H.F. stages, valves having a high-amplifica-
tion factor should be chosen. The voltage amplification
per stage can never exceed the amphﬁcatlon factor of the

valve when resistance-capacity coupling is employed, and

A I0

This is by far the s1mp1est method of .
coupling high-frequency valves, and is capable of giving

MAY 20th, 1925.

A Set Specially Designed on
Enable
Easy Adaptation for Use as a

Portable

Compact Lines to

Receiver.

is often little more than 50 per cent. of this value in
actual practice. The D.E.3B. and A.R.o0.06 types of
valve with amplification factors of 16 and 11 respectively
are recommended. One of these types may be used for
the detector, but a valve of lower impedance, such as the
D.E.3, will give better results if several pairs of tele-
phones are to be used.

The values of the anode resistances have been fixed on
the assumption that a H.T. battery of 1oo volts is to be
used. A higher degree of amplification could be obtained -
with 150,000-ohm resistances and 150 volts, but it is
thought that a battery of this size would be inconsistent
with the idea of portability.

The coupling condenser and leak between the first two
valves have been given values of o.co05 mfd. and 1t
megohm respectively.- It is necessary to prevent rectifica-
tion in the second valve, and the grid leak has therefore

_been connected to —I..T. The grid of the second. valve

will receive a negative potential equal to the voltage drop
across the first filament resistance. The filament end of
the A.T.I. is connected to - L..T., and the first valve will
also receive this grid bias. If a 4}-volt dry battery is
used to supply the filament current, the grid bias will be
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Fig. 1.—~The theoretical cminect_lons of the receiver,
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Three Valve Receiver.—

about —1} volts, assuming
that the filament is rated at
3 volts.

To obtain efficient tectifica-
tion, the value of the grid
condenser between the second
H.F. valve and the detector
has been made less, and the
resistance of the grid leak
greater than in the case of
the previous valve. For the
same reason, the grid leak is
connecfed to +L.T., since a
slight positive grid potential
gives best resulis with most
dull emitter valves.

Since the valve couplings
are - aperlochc, the tuned cir-

cuits in the receiver are con-

Rear view of the set.

fined to the grid circuit of the first valve.
coil in series with a fixed coil holder is connected between
the whole of the inductance being

grid and filament,
tuned by a variable con-
denser. With a plug-in coil
of suitable size inserted in
the coil holder, a short aerial
slung from a tree may be
connected to the terminal A,
and an improvised earth con-
nection to terminal E. The
use of a short elevated aerial
is -recommended in prefer-
ence to-a frame, unless the

set is to be used in motion.-

The elevated aerial gives

greater signal strength and

better stability in funing. A
4
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Notice how compactly the components 'are arranged, and the neat,
straightforward wiring.
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valve in series with the telephones.
by-pass condenser of o.ooz mfd.
the telephone end of the reaction coil and —I1.T., and

Fig. 2.—Details. of the front ebonite
panel. The holes have the iollowmg
sizes: A, Fin. ; B, 5in. ; G, &in. for
No. 4 B.A. termina[s 3 D, Jin. g
-E, gsin. and countersunk for No. 4
B.A' screws; F, }m and counter—
sunk for No. 6 B.A. screws.

frame aerial when used should
be connected across the ter-
minals A and E. In this case
no tuning coil will be required,
and the coil holder should be
left open.

Reaction is controlled by a
small vario-coupler provided
with a 180° movement. Thus
positive reaction may be ap-
plied to increase the sensitivity
of the receiver, and negative
reaction to stop self-oscillation
which may be caused by stray
capacities in the valve holders
and wiring. The stator or
outer fixed coil AB is connected
in the grid circuit, and the
rotor CD is connected in the
anode circuit of the detector
A high-frequency
is connected between

14 1V —

lf 1%

0 3/4' 3/4"
|

v f

12

4
oVe
.

}; 18% -
Fig, 3;—Arrangement of components on the ebonite base. N
- A II



208
Compact Three Valve Receiver for Long Waves.—

a similar condenser is connected across the H.T.
supply to the high-frequency valves.

A single filament resistance controls both H.F.
valves, since these valves are operating under
similar conditions as far as the H.T. and grid
voltages are concerned. The detector valve,
which operates with a lower anode voltage, isw
provided with a separate filameni control.

premn

Constructional Details.

The receiver has not been built to fit any par-
ticular size or type of carrying case. The de-
cision as to whether the batteries are to be
carried in the receiver case or in a separate con-
tainer, and the forms which these are to take,
must be left to the-taste of the individual. The
essential components have been built into
a unit, the dimensions of which are re-
lated to the components themselves, and
not to the probable size of the case.

The dimensions of the larger of the two panels are
given in Fig. z. This panel carries the terminals for the
batteries and other external connections, together with the
reaction coupling, the tuning condenser, the filament re-
sistances, the coil holder, and the two by-pass con-
densers. The small panel in Fig. 3 carries the valve
holders and the coupling resistances and condensers.

' Wireless
World
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Another view. The coil
mounted on the front panel
is used when an open aerial
and earth are connected to
the set,
The arrangement of the components on this panel is such
that wiring is reduced to an absolute minimum. Indeed,
wires are not required for some of the grid connections.
which are made by soldering together adjacent connecting
lugs. .
For the reaction coupler, itis convenient to buy a vario-
meter and to modify the con-

- nections and, if necessary,
the windings. The vario-

meter need not necessarily be
of the type illustrated in the
photographs. A ball type
variometer would do quite
well, or a vario-coupler
could be constructed by
mounting a basket coil to

§ TELEPHON ES?

rotate inside or at one end
of a plain cylindrical wind-
ing. The number of turns
required for each coil will
depend upon the type of
former adopted, but 5o for
the outer coil AB, and 100
for the reaction coil CD,
may be taken as ai indica-

tion of the number required.

It will probably be found

best to assemble the com-

ponents on the panels before
screwing  these  together.
With the components assem-
bled, the wiring should pre-
sent no difficulty if carried
out with the aid of the wiring
diagram in Fig. 4.

Operation.
The preliminary trial of

the finished receiver should

Fig. 4.—The wiring diagram. Terminals A B are the ends of the stator winding of the variometer
and G D the ends of the rotor winding.

L4 T2

be made with a high-tension
voltage of 100 volts for the

16




MAY 20th, 1925

1 Ebonite panel, 14in. X 7in. X }in.

1 Ebonite panel, 13%in. X 4in. X }lin.

1 Variable condenser, 00003 mfd., maximum.

I Vario-conpler (180° movement).

2 Variabdle filament resisfances (MeMichael).

2 Fixed condensers, 0:002 mfd. (Dubilier type 600).
1 Fixed condenser, 0:0005 mfd, (Dubilier type G00.A).

H.F. valves, and about 45 volts for the detector. An
earth connection and a short aerial should be used with
a tuning coil of suitable size in the coil holder. A
Gambrell E coil was used in the actual tests of this set,
but an Igranic No. zoo or z50 coil would do equally
well. The valves should then be turned on until further
increase of the filament temperature does not produce any
appreciable increase in signal strength. The tuning ad-
justments involve the simultaneous manipulation of the

Wirel
World
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- COMPONENTS REQUIRED.

CSS

1 Fixed condenser, 000025 mfd. (Dubilier lype 600A4).
2 Anode resistances, 100,000 ofims (Dubilier).

1 grid leak, 1 megohun (Marconiphone).

1 grid leak, 5 megohms (Marconiphone).

3 An'i-phonic valve holders (Burndept).

Terminals, wire, efe.

reaction coupling and tuning condenser, and are not more
difficult than those of a single-valve set. .

If the set is working normally, it should be possible to
receive clear signals from Chelmsford on a 1oft. indoor
aerial at a distance of thirty-five miles. Incidentally, it
is interesting to note that quite good results can be ob-
tained from local stations on the 300-500 metre wave-
band, showing that a certain amount of H.F. amplifica-
tion takes place on these wavelengths.

10:0005 mfd

15000 n
p
743 ik
#m ) . L] ¥
Q == 00003 mfd 0-0002 mfd

000
R.FE GHOKE

50
H.T CENTRE TAP 12V
OF FILAMENT

TRANSFORMER

The circuit arrangement with details of component values.

22-METRE TRANSMITTER.

The Equipment at 20D, Successful in Communicating

with Australia in Daylight.

The valve is an adapted M.O. type T.250, and choke coils are inserted in all power supply leads. It- will be seen from the circuit
that Mr. Simmonds does not employ the master oscillator arrangement. used in his previous successful experinient$ with longer waves.

The aerial system has a fundamental wavelength of 66_ metres, and is operated at the third harmonic.

7
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Wireless Call:beﬂ

Devices.

By N. ASHBRIDGE.

the attention of the station with which it is in-

tended to communicate, without the operators at
both ends keeping a continuous watch with headphones,
will be readily appreciated. Large high power stations,
which usually deal with a more or less continuous stream
of commercial traffic, would not normally require calling-
up apparatus, and this would also apply to stations which
call up as a matter of routine at regular, and fairly fre-
quent, intervals. However, there is a large number of
installations, chiefly employing powers up to about half
a kilowatt, which require to communicate at unknown
times, and at infrequent intervals.
be provided with apparatus which will ring a bell in the
distant station when communication is required, the
operators can be employed on other work, not necessarily
in the same building as the wireless station.

The requirements of such apparatus are fairly straight-
forward, but are not very easily met in all respects. The
more important points to be considered are the follow-
ing :—

(1) The apparatus must not respond to signals of any
kind, other than those from the station making
the call. )

(2) The apparatus must be sufficiently sensitive to
operate with certainty, even when the conditions
are not entirely favourable.

(3) The consumption of filament and anode current
must be kept as low as possible, because normally
the valves may be switched on almost continuously.

(4) The cost of the calling apparatus itself must be
reasonable, as compared with that of the wireless
station of which it forms a part. ’

Considering first of all very briefly the special problem
of calling-up between ships, we find that the conditions
are extremely exacting. The jamming on the ship wave
will usually be acute, especially near any large port,
while in the tropics atmospherics will be troublesome.
Again, a failure to respond to a call might be very serious,
because the call will occasionally be one of . distresg.
However, the requirements (3) and (4) are not so impor-
iant, in the case of ships, as (1) and (2). Several designs
have been tésted at various times, and at least one has
given excellent results. In this case the call is made by

A T4 R

r ” NHE advantage of one station being able to attract

If these stations can’

............................................................

A . description of Commer-
cial Systems which the in-
terested amaleur can modify
to meet his own requirements.

I T

sending out a series of dashes of definite duration at
carefully timed intervals. These signals are sent by hand

“on the spark transmitter, and are timed by observation

using an ordinary watch, this method giving sufficient
accuracy. ‘The receiving apparatus comprises an ordin-
ary wireless receiver with sufficient amplification to
operate a relay connected in the anode circuit of the last
valve. This relay operates a mechanical device, which
closes the circuit of an electric bell only when the definite
series of timed current impulses are received.  Such
apparatus is not in general use at the present-time, but
eventually it may become universal.

Principles of Operation.

In this article it is intended, as far as space permits,
to describe in detail two devices, which have been used
for calling between two or more stations of moderate
power. In both cases the call signal is in the form of
continuous waves modulated by a definite sonic note.
In order to make a call one very long dash is sent out
lasting between fifteen and thirty seconds. This long
dash is received at the distant station on the ordinary
radio receiver, and is then applied to a fairly selective
note filter. 1In the first of the two schemes to be described
the last valve of the filter is arranged to give rectification.
The result of the rectified note frequency oscillations is a .
change in the value of the-direct current flowing in the
anode circuit of this valve. This change of current
actuates a suitably wound P.O. type relay, which could
be made to close an electric bell circuit direct. However,
the note filter in itself is not a sufficient protection against
rough spark signals and atmospherics, even when used in
conjunction with a selective radio receiver. ~Cost and
other practical considerations limit the degree of selec-
tivity used on the radio receiver of a small station. In
order, therefore, to prevent the bell being rung by Morse
jamming and atmospherics, the anode circuit relay is
arranged to operate a further relay with a delayed action.
The contacts of this relay do not close, unless the current
has been applied to it for the specified time, say, twenty
seconds. Strong Morse signals do not have an accumu-
lative effect, because if the curernt is interrupted for even
a fraction of a second, the armature resets itself, and a
further twenty seconds of uninterrupted current are re-
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Calling Up by Wireless.—

quired before the secondar) contacts are closed,’ actually B

ringing the bell
The Call Transmitter.
Fig. 1 shows the theoretical diagram. of the call trans-

mitter connected to a radio. transmitter, employing grid . L ‘ . o :
L ploymg guic - J and K are the grid leak and grid condenser respectively,

control for telephony The portion to the right of the
dotted line is the call transmitter itself, and that to the
left of the line is the radio transmitter. It will -be seen
that the former consists essentially of a straightforward
oscillating circuit arranged to give a note frequency of
the order of 1,500 periods per second. An iron core’is

not used for the inductance, as this would tend to cause

fluctuations in the frequency of the note produced. The
condenser B has a fixed value, and different notes are
obtained by varying the inductance A, which includes the
variometer K. This becomes necessary when it is re-
quired to call different stations working on the same
wavelength. Parts G and D are the grid leak and con-
denser respectively, and E is the reaction coil ;
coupling coil which serves to transfer some of the -energy
generated in the circuit A B to the mlcrophone trans-
former 7J.
The Calling Apparatus.

This method of connection has the advantage that no-

internal connections in the radio transmitter need be dis-
turbed, when it is desired to make a call. The degree
of coupling of the coils ¥, A, and E is fixed, and resist-
ance L. serves to regulate the amount of control applied to
the radio transmitter. The valve C can be of the same
size and type as the high-frequency oscillator M ; this is
actually highly desirable, because it is then possible to
run it at. considerably less than full power, which assists
in obtaining an accurate and steady note. At the same
time the high tension supply can convemiently be taken
from the same generator for both valves. In order to
simplify the diagram, -the switching arrangements, for
changing from ‘‘ call”’ to ‘‘ speech,’” have been omitted.

The Call Receiver.

Fig. 2 shows the theoretical diagram of the call receiver
in its simplest form. T, and T, are the telephone ter-
minals of the radio receiver, and A is a coupling coil
having the same order of impedance as a pair of tele-
phones. Thig-coil is variably coupled to the circuit EC,

BLOC|
CONDENSER H.F, CHOKE

=2w

ICROPHONE

Fig. 1.—Connections of a calf transmitter equipped with grid
control for teléphony. The portion to the right of the detted line
is the calling apparatus.
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the latter being tuned to the frequency of the incoming =
note by the variable condenser E. The cell F maintains

.the-grid of the valve V, at a negative potential to prevent

an increase in the dampmor of the circuit EC hy grid
current. The circuit HL is exactly simitar to EC, but
the coupling between P and H has a fixed value. Parts

6VOLTS

{=F

VALVES
=

Fig. 2.—Arrangement of a call receiver. When the relay is

actuated a bell rings.

producing rectification in the valve V,, or, in other words,
a change of direct current through the relay R. Reaction
is applied by means of the transformer N, the windings
of which have to be very carefully chosen to suit the
remainder of the circuit. The condensers K, and K, pro-
vide an easy path for the alternating component of the
plate current.

The: object of using this somew hat unusual method of
reaction lies in the fact that it will give the required effect
over a considerable band of fl'equencies without readjust-
ment, and is generally very stable. The increase of
sensitivity given by the reaction transformer is represented
by an increase of roo per cent. in the change of plate
current for a given signal input.

Operation of the Relay.

The relay R is of the P.O. type, wound with a large
number of turns of fine wire, so that it is operated with
certainty by a very small current change. The safe value
of the required current is approximately o.3 milliampere.
It will be realised that when no signal is coming in, there
will be a steady plate current, which will hold the tongue
of the relay over to ““ mark.”” Since ‘¢ grid leak *’ recti-
fication is used, the effect of a signal is to reduce the plate

current so that the relay goes over to ‘‘ space.’”” The
C 1 g p

“delayed action relay is therefore connected up across the

tongue and spacing contacts, as shown on the diagram.
Condenser U and resistance W serve to minimise the
sparking at the P.O: relay contacts. Tlhis secondary
relay consists of a solenoid, Z, with an armature, D,’
which is attached to a piston working somewhat loosely
in a paraffin oil dashpot, X. The upward movement of
D is retarded by the paraffin in the dashpot, while its
downward movement is rapid, owing to the valves located
: A I5
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Calling Up by Wireless.— .

in the piston itself, which allow the oil to flow freely

through them in an upward direction only. This relay
is usually adjusted so that an uninterrupted current has
to flow in the solenoid doil for about twenty seconds before
the contacts at Y are closed by the upward movement of
the armature. Morse signals, however strong, merely
cause the armature to move up and down through very
short distances. The contacts at Y actuate an ordinary
electric bell, which may be fixed at any point convenient
to the operator.

Calling-up apparatus of this description has been used
suceessfully on lightships and lighthouses.

A Second Arrangement.

Fig. 3 shows the theoretical diagram of the second
scheme, which differs from the above in two important
respects. -

(1) The call is in the form of a loud-speaker signal,
instead of the ring of an ordinary electric bell.

(2) The same piece of apparatus is used both to modu-

late the transmitter, when sending out a call, and

to receive a similar call from the distant station.

The method of working is briefly as follows: When

receiving a call signal, the valve V, acts as a note filter,

while the valve V, amplifies aperiodically. This pro-

~duces a strong sonic note in the loud-speaker, similar to

that sent out by 2L.O as a warning for the time signal.
When it is desired to transmit a call, the filter valve V,
is made to oscillate at the same audio frequency as that
on which is receives when acting as a filter. The oscilla-

‘tions produced are further magnified by the valve V,, and

a very powerful note is given out by the loud-speaker.
In order to modulate the radio transmitter, it is only
necessary to hold the mitrophone in the trumpet.

Connections of the Receiver,
Referring to the diagram, T, and T, are the telephone
terminals of the radio receiver, A is a coil variably
coupled to the audio frequency oscillatory circuit BE.

DC is a reaction coil wound in two sections ; the portion -

C is in action during reception to reduce the damping of

D
A
Vi
P .
> 8 EJ£
IR S w3 Ml
5
A
' % g H
T i
. 2 /§ -1k . LOUDSPEAKER
ur
EVor A NN S
1% B

TRANSMIT -
L)

Fig. 3.—Another scheme. The operator’s attention Is attracted
by a note emitted from the loud-speaker.
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" the circuit BE, increasing the sensitivity as well as the

MAY 20th, rgzs.

selectivity. When transmitting a call, the second portion
of the reaction coil is unshorted, causing the circuit BE
to generate oscillations, which are passed on to the valve
V, via the transformer G. When this extra portion of
the reaction coil is unshorted, it is necessary to comnect a
condenser, F, in series with the tuning condenser E, in
oifder that the transmitted note may be maintained at

[By courtesy of Marconi's Wireless Telegraph Co., Ltd.]
The Marconi Wireless Call Bell Receiver.

_exactly the same frequency as that to which the circuit

tunes when receiving. The required amount of compensa-
tion is very small, so that F will be large compared with
E, but it will be easily realised that the received and
transmitted frequencies must be practically identical, or
the two stations will attempt to chase each other when
tuning their note frequency circuits. However, it has
been found that it is sufficient to make ‘the condenser F
variable in steps,

With regard to the question of valves, almost any good
receiving type is suitable, but normally dull emitters are
used, since the apparatus is working continuously, and
economy in filament consumption is of real importance.

This type of call-up has the advantage that it is very
simple and free from moving parts. However, the
emitted signal is usually not so penetrating as an electric
bell, and although the note filter greatly reduces the jam-
ming signals, a strong spark station with a ‘‘ rough '’ note
will come through as a kind of blurred mush in the loud-
speaker. There are, however, a number of stations on
which a simple device of this description can be employed
very conveniently and with considerable economy from
the point of view of operators’ time. '
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A Section Devoted to Novelties and Pracucal Ideas.

AERIAL LEAD-IN CONNECTIONS.

When a receiver is to be used on
different floors of the same building

the system of wiring illustrated in the.

diagram will be found very con-
venient.

The aerial lead-in is connected on
each floor to small terminal panels
carrying two terminal sockets. From
these sockets -the aertal and _earth
connections are taken, the sockets on
other floors being at the same time
short circuited with a special plug.

How the aerial lead-in may be arranged
when the receiving apparatus is to be
transferred from roonr to room,

The terminal panels must be
mounted near to the windows on each
floor and the sections of the lead-in
should be spaced away. from the wall
to avoid losses and capacity effects.
—G. E. M. ’

9«

A TEST LAMP FOR FILAMENT
CIRCUITS.

In the absence of a voltmeter, a
test lamp s useful for ascertaining
whether the correct voltage is being
applied to the filament sockets of a

A small Yamp with bayonet fitting con-—

nected to the filament pins of a valve

holder, provides a ready test of the
filament circuits of a receiver.

newly wired set. If the H.T. volt-
age has been applied to the filament
circuit through some fault in the wir-
ing it will only result at the worst in
the burning-out of the compmatn ely
cheap test 1amp

It is convenient to mount the lamp
on an old valve base which can then
be rapidly inserted in each valve-
holder in turn. The connections
from the test lamp are jointed to the
two filament legs and the lamp holder
may be screwed into an ebonite disc
made to fit the top of the valve base.
A simpler, though perhaps not quite
such a satisfactory method, would be
to fill the valve base with molten
pitch.—L. M.

0000

PARALLEL CONNECTIONS FOR L.F.
VALVES,
Low-frequency amplifying-valves
of similar characteristics can be con-
nected in parallel in the last stage of
an amplifier to increase the volume

from a loud-speaker. In this way an
experimenter who has a number of
general-purpose valves would be-able
to obtain good loud-speaker results
without incurring the expense of a
special power \valve ,

An adaptor by means of which two
valves may be connected in parallel
in the last stage of an existing ampli-
fier is illustrated in the accompanying
diagram. The valve pins on the

fower side of the panel are connected
to the valve-holders on the upper
side, the corresponding sockets of
which

parallel.

are connected across in

-4——13/23 —»L—; 13/8“—~—I
4V —=|-

A simple adaptor for connecting valves
ih paraliel,

Valves in parallel are not capable
of dealing with greater input ampli-
tudes than each valve taken individu-
ally would be capable of amplifying
without distortion. It is useless,
therefore, to attempt to cure distor-
tion which is caused by excessive in-
put amplitudes by connecting valves
of the same type in parallel. Distor-
tion of this. kind can be ewed only
by using a valve in which the length
of the part of the characteristic avail-
able for amplification is greater.—
E. J. S.

K
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MAKING TAPPING POINTS.

In winding a tapped cylindrical
coil it is generally best to wind the
coil straight through from end to end
and then to make the tappings by
prising up turns with a sharp tool at
the approximate poinis.

WASHER

GOIL

A simple metiod of making tapping
points on inuuctance windings. ;

The operation will be greatly
facilitated if a 4B.A. washer is first
placed over the position and the wire
tifted up through the central hole.

" A short piece of No. 18 S.W.G. bare
copper wire inserted between the loop
so formed and the washer, will pre-
vent further movement, and will
greatly assist the removal of the in-
sulating covering from the wire prior
to soldering.—H. N.

oooco

A VERNIER CONDENSER
ADJUSTMENT.

Of the three factors governing
the capacity of a condenser, the area
of overlap of the plates and the dis-
tance between them are frequently
made adjustable in order to bring
about variations of capacity. A very
neat vernier adjustment for a vari-
able air dielectric condenser can be
obtained by varying the third factor
—the dielectric constant,

——

A critical vernier condenser control may

be arranged by mounting a plate of mica

so that it can be inserted between the
fixed and moving plates.

A mica or celluloid vane is mounted
on a spindle passing through a bear-
ing in the panel in such a way that it
may be inserted between one of the
fixed and one of the moving vanes of
the condenser. Since the dielectric
constant of the vane is greater than
that of air, the capacity of the con-
denser will be increased as the vane
is inserted between the plates. |

An extremely fine adjustment of

1

. a 18
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capacity .can be obtained with this
method, which involves no structural
alterations to the condenser.—T. B.
cooo .
PREVENTING CGRROSION OF
ACCUMULATOR TERMINALS,

The corrosion of accumulator ter-

minals is in nearly all cases due to
the acid spray which escapes from the
vents during the process of charging.

The spray may be prevented from
spreading- over the top of the accu-
mulator by fitting lengths of rubber
tubing to the vent flanges after re-
moving the vents. The tubes should
be from 12in. to 18in. in length and
of fairly stiff texture. The rubber
tubing reinforced with canvas which

is used for-hose piping is excellent for

this purpose.

I< |7
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Extension tubes Titted to the vents of an

accumulator prevent the acid from spray-

ing on to the metal parts of the terminals
and causing corrosion.

The true gases—oxygen and hydro-
gen—produced during the charge
escape freely through the top of the
tube, but the globules of acid thrown
up by the bubbles of gas are con-
fined to the tube and fall back into
the accumulator.—F. W, '

’ 0000
H.T. BATTERY CONNECTIONS.

Wheh several tappings are taken
from a high-tension battery, the cells
between the lowest tapping -and
—H.T. are called upon to deliver a
larger current than cells nearer the
positive end- of the’ battery. The
result is that the cells at the negative
end of the battery become exhausted
first,-and are a source of great in-

* convenience when the whole of the

battery is built in one block.
In receivers employing modern

MAY 20th, rozs.

valves 6o volts is generally required
for the H.F. and detector valves, and
120 volts for the low-frequency am-
plifiers. ‘To meet these requirements
it is best to purchase two separate
60-volt units and to connect them
according to the diagram. Periodic-
ally the connecting link from which

SIATYA AT
SIATYA I H

“L'H

Connections of the H.T, battery to provide

for even discharge by interchanging the

sections which are subjected to a heavier

1oad. ]

the tapping to the H.F. valves is
taken is changed from the bottom to
the top of the battery, so that the
distribution of current in the two
halves may be reversed. In this way
the batteries will be discharged evenly
and become exhausted at the same

time.—R. E. A.
[eNeNe o)
FIXING AN AERIAL TO A HIGH
TREE.

When it is desired to atfach an
aerial to an unclimbable tree the fol-
lowing method, which has proved
successful on many previous occasions
may be tried.

A length of thread greater than .
twice the height of the tree is
attached to a suitable missile, such
as a #in. hexagon nut, and pro-
jected over the top of the tree from
a catapult. ‘The thread, which
should be of good quality, is then
used to pull a strong, light cord, by
means of which the aerial may be
raised. If the aerial is heavy the
cord may be used to pull over rope
of greater strength.

The catapult should be of large
size, fin. square rubber being neces-
sary for a tree 8oft. in height. It is
advisable to lay the thread in the
form of a zig-zag on the ground
about soft. from the base of the tree
in order that it may be quite free to
rise when the missile is released.—
R. H. B.
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ACCUMULAT@RS FOR PLATE CURRENT,

How to Make an H.T. Battery.

" By S. J. MATHEWS.

MAY z20th, 1025.

HE dry cell battery is not by any means the ideal
method of supplying the necessary anode current
for multivalve receivers. This specially applies

to receivers using ‘the modern small power valves which
take a current in excess of that which the small cells of
the dry battery can efficiently supply.

Where the experimenter has electric light mains avail-
able, different methods of using the high voltage supply
can be adopted, but even with the best of them a slight
hum is noticed in the telephones. This hum is swamped
by loud signals, but is very annoying when trying to
receive distant telephony.
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Fig. 1.—Sketch of a completed c2ll, and the dimensions of the
parts, :

Undoubtedly the best method of supplying H.T. to a
receiver i1s by means of a-battery of accumulators, and
contrary to the general impression these can be easily
constructed at home. Such a battery is also very cheap
to construct ; the 6o-cell battery shown in the photographs
cost the author about 25s., complete with wooden stand.

Materials Required,

Each cell of the battery consists of the following
parts :(— .
One 4in. glass test tube.
Two lead plates.
One ebonite separator.
One glass vent.
These parts, and the complete cell are shown in Fig. 1.

11

‘pose a lathe is required.

, mile Street,
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The plates are cut to the size and shape shown in
Fig. 1 from sheet lead <%in. thick. = The number of
plates will, of course, depend on the number of cells the
teader wishes to make, and it should be remembered that
two plates will be required for each cell. The battery
shown in the photograph is nominally 12o volts, and con-
sists of 6o cells. Thus 120 plates had to be cut. The
lead should be cut up into strips and shaped afterwards.
The cutting can be done with a large pair of- scissors
or tin-snips.

Making the Parts.

The separators should next be made, and for this pur-
"If such a tool is not available
the work can be put out very cheaply. The separators
are parted off a'rod of ebonite in. diameter, and the two
holes, }in. diameter, drilled afterwards; one is required
for each cell.

A length of glass tubing, such as is used in chemical
laboratories, should now be obtained, and at the same
time the test tubes can be purchased. The latter are
quite cheap, and the author obtained a very good quality
article from Messrs. Townson and Mercer, Ltd., Camo-
E.C. They are about 1in. diameter and
4in. long. The glass tube is cut up into short lengths
as shown in the figure to form the vents. One each of
the test tubes and vents are required for every cell of the
battery.

Assembling the Cells,

; The cells can now be assembled. TFirst of all take two
plates and push the short tangs into the two holes in an
ebonite separator. The tangs, which will project through
the ebonite, should be bent dver slightly so as to hold the
plates and the separator together. The whole is now
carefully placed into a test tube, and this process should
be 1epeaterl with all the cells it is desued to make.

Vo oia FINGER HOLE
1Y

1 ” 1 ”
178 DA X 72 pEEP

~{ ke
Fig. 2.—Arrangement of the battery rack.
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Accumulators for Plate Currenti—

Our next operation is that of sealing the cells, and for
this purpose some pitch should be obtained. A word of
warning is perhaps necessary here, as pitch'is a dangerous
material if not handled carefully. - It should be melted
in small quantities in an old saucepan, and on no account
should a naked flame be allowed to get. near it.

The cells are first filled to within }in. of the top
with silver sand, care being taken to see that it is per-
fectly dry. A glass vent tube is now placed in the centre
of each cell by pushing it a short distance into the sand.
Then the molten pitch is poured in on top of the sand,
filling the cell to the top. After the pitch has set it will
be found quite easy to remove the silver sand by simply
turning the cell upside down and letting it pour through
the vent. The last few grains can be shaken out, but if
a slight quantity of sand refuses to come out, leave it in,
for it will do no harm. With the aid of a hot hat pin
‘a small air hole should be made through the pitch. This
is necessary when pouring acid through the vent.

Arranging the Cells,

The best plan for storing the cells is in racks of ten
constructed as shown in Fig. 2, which is self-explana-
tory. These racks can be put side by side into a box or
stored one on top of another in another rack as shown in
the photographs. The former method is more convenient
if the battery has to be taken away for recharging, but
in the author’s case electric light mains were available
for charging, so that the method shown was adopted and
the battery fixed to a wall, so taking very little floor
space. Whatever method is adopted all woodwork
should be given a coat of anti-sulphuric enamel. The
cells in each rack can now be connected up in series.
A short length of lead wire is used for this purpose, the
joint with the plates being soldered. When the racks

‘have; been housed in their stand or box, these should also

be connected up in series and suitable tappings made.
The author made a tapping to each of the six racks, thus
providing voltages of 20, 40, 60, 8o, 10», and 1zo.
These tappings are taken to suitable terminals, a further
terminal connecting to the plate intended for the common
negative. FEach cell should now be filled -with best
sulphuric acid, having a specific gravity of 1,z00.
» Forming the Plates.

Everything is now ready for the forming process, which
is the chief part in the manufacture, and an electric light
installation is absolutely necessary. About one-fifth of an
ampere is required for forming the plates, and-a suitable
lamp or resistance .must be connected in the circuit to
pass this current when the cells are in series with it.

The negative lead should be connected to the proposed
negative terminal, and the positive to the highest positive
tap, the current being switched on for half an hour.
Now leave the battery for twelve hours, and then reverse
the connections, i.¢., positive main fo negative terminal

and negative main to highest positive tap, and switch on

the current for another half hour. - This is done seven

times, reversing the direction of the current on each
occasion.

The battery should now be connected the right way

round and charged for one hour each evening for a week,
A 22
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View of the rear of the 60 cell battery, showing the cables con-
nected to provide a suitable range of voltages.

it being left untouched between the periods of charging.

After this it should be quite ready for use, and if tested
with a voltmeter should show a voltage of 2.5 volts per
cell. It can now be discharged until each cell shows
1.8 volts on a voltmeter, when it should be recharged in
the ordinary manner.

LOUD SPEAKER SERVICE IN CRYPT.

SO great was the attendance at the Church of St.
Martin’s-in-the-Fields, London, on the occasion of
the broadcasting of the service on Sunday, May oth, that
part of the congregation had to be accommodated in the
crypt. Through the medium of Marconiphone loud-
speakers they were able to participate in the entire service,
which was reproduced with perfect clarity. .

The  equipment consisted of two' microphones placed
opposite the pulpit and one on the choir stalls, these
being connected to two ‘‘ A ’’ amplifiers followed by an
“FE " amplifier. The ‘““ E’’ amplifier embodies three
stages of resistance capacity coupling.
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Events of the Week in Brief Review.

NIPPED IN THE BUD.

According to The Times, seven secret
wireless transmitting stations have been
seized by the police at Lisbon.

N 0000

ESPERANTO FOLLOWS ENGLISH.

The cowse of English lessons from the
Vienna broadcasting station was com-
pleted on May 15th, and is being followed
by lessons in Esperanto.- i

0000
AMERICA’S BROADCASTING PROBLEMS.

An attempt to clear up the present
chaos in the - American broadecasting
system will probably be made in Septem-
ber, when, it-is understood, a national
radio conference will be ecalled.

cooo0

+ | CHINA AND WIRELESS BAN.

The  Central Chinese Government is
arranging to lift the embargo on radio
material and supplies, according to the
American Radio Relay League. .

- [sle o)
BROADCAST INTERFERENCE ON. THE
COAST. .

Hastings, Worthing, and Yarmouth all
report interference with broadcast recep
tion from various sources. As might be
expected, ship transmissions are held to
be partly responsible, but Worthing
listeners complain of ‘“jamming ’’ from a
French station which interferes badly
with Bournemouth’s transmissions. The
principal cause of complaint on the Kast
Coast is stated to be the Government

station at Caister.
0000

NRRL HEARD IN BRITAIN.

Mr. J. Ridley (6NN), of South Nor-
wood, London, S.E., has been successful
in picking up short-wave signals from
NRRIL, the experimental station with the
American Pacific Fleet, at present
operated by Mr. F. H. Schnell, of the
American Amateur Relay League. The
transmission note was absolutely pure
D.C., reports Mr. Ridley, and signals
were received at approximately R7.

Mr. Ridley is himself transmitting on
45 and 25 metres every week-end.

0000

NOVEL TRANSMITTING REGULATIONS
IN SWITZERLAND.

A plan whereby amateur transmitters
supervise their own activities and enforce
their own rules is meeting with accept-
ance in Switzerland, according to a Con-
tinental correspondent.

This scheme, suggested by M. Nuss-
baum, Chief of the Government Radio
Bureaun, at a recent amateur conference,
requires every transmitting amateur to

io

join a society of transmitters with an
approved set of rules which it is em-
powered to enforce. Transgression of the
rules will involve the cancellation of the
transmitting permit.

The number of licensed
stations in Switzerland now
25,000.

receiving
exceeds
0000
GERMAN SHORT. WAVE TESTS.
A series of experimental transmissions

during this month on a wavelength of 54
metres is announced by the Telegraphen-

THE MACMILLAN EXPEDITION. A
special 20-metre transmitter, employing
the Reinartz-Zenith circuit, has been de
signed for the use of the MacMillan Arctic
Expedition this summer. Our photograph- -
shows the three designers of the instru-

ment. (Left to right) Mr. H, G. Forbes,
Lieut. John Reinartz and Dr. Karl E.
Hassel. .

technische Reichsamt in Berlin. = The
signals, which will be in Morse, will be
sent out thrice daily, during the periods
from 2 pan! to 2.20 p.m., 6 to 6.20 p.m.,
and 10 p.m. to 10.20 pm. (B.8.T.).
They will be composed of a group of six
Morse letters followed by an interval of
eight seconds, continuing in this manner
throughout each test.
’ i coo0o0

SHIP TO SHORE TELEPHONY.

The experiments in ship to shore wire-
less telephony which have recently been

apparatus.

conducted at Southampton by the Mar-
coni Company in conjunction with the
Post Office have not been entirely suceess-
ful, according to the Aorning Post. The
principal difficulty encountered has been
¢ jamming,” and to obviate the trouble
another site will probably be chosen for
the land - station.
D200
NEW SOCIETY AT WORTHING.

The inaugural meeting of the Worthing
Wireless Society, to be held on May 26th,
will be the occasion of a lecture by
Captain P, P. Eckersley, Chief Engineer
of the B.B.C., whose subject will be
‘“The History of Broadeasting in
Britain.” .

His Worship the Mayor will preside,
and it is hoped that the meeting will
provide an excellent ““send off’’ for the
new venture.

[sle o)
AUSTRIAN AMATEUR ACTIVITY.

From the Technical Editor of the
““Radio Woche,”’ Vienna, we learn that
the principal amateur wireless organisa-
tion in Austria is known as the ¢ Ver-
band der osterreichischen Radio Klubs,”
and embraces some eight or nine amateur
societies, The ““Freier Radiobund,”
mentioned in a previous issue, is founded
on a political basis. -

o0occo

A SPANISH PROBLEM

“To license or not to license ’’ is the
problem which is now exerting the minds
of the Spanish authorities in .relation to
private wireless stations. Discussing the
question, the *“ Heraldo de Madrid ** sup-
ports the Madrid Wireless Committee,
which urges the suppression of the licence
system, on the ground that it is unreason-
able to tax waves that come through the
air. Such a tax, it is explained, is very
difficult to collect, particularly as there
is nothing easier than the concealment of
The journal advocates cus-
toms dues on apparatus imported into the
country, believing that the State will
obtain far more revenue in this manner
than in endeavouring to trace the clan-
destine receivers which undoubtedly
exist.

B coCo

i NEWARK HEARD IN INDIA. .

Signals from G2ZNB (Mr. N. G.
Baguley, - Newark, Notts) have been
picked up on several recent occasions by
the No. 5 Squadron R.AF. Wireless Sec-
tion at Kohat, India. The receiver con.
sisted of a detector valve only.

v . A 23
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FINNISH AMATEURS’ INTERNATIONAL
PREFIX. .

The Secretary of the Finnish Radio
Amateur League advises us that, from
April 1st, the nationality prefix for Fin-
nish amateur transmissions is “8,” and
not S8Z, as stated in an earlier issue.

o000

A TRANSMITTER FOR EXPLORERS.

A transmitter and receiver for the ex-
press purpose of communicating with
Arctic and tropical explorers 1is being
erected at the offices of Radio Broadcast,
New York City. Such an installation
would appear superfluous in this country,
but in America, where exploration almost
amounts to a pastime, the new plant
should fulfil a useful function. It will
work cn short waves, and efforts will be
made to maintain touch with explorers
during both night and day.

[s e o]

2KF HEARD IN PAPUA.

An interesting QSL has rveached Mr.
J. A. Partridge (2KF), of Merton Park,
from the wireless station at Port Moresby,
Papua, where he was heard working with
Australia on February 9th and 15th.

The operator at Port Moresby remarks
that it is strange that the greatest diffi-
culty is experienced in working with
Australia after 4 p.m. owing to heavy
atmospherics, but British and American
amateur stations are readable at any time.

coo00’

RELAY CHAIN FOR CZECHO-SLOVAKIA.

A chain of relay broadcasting stations
is t0 be erected across Czecho-Slovakia.
The sites chosen are Boheme, Moravia,
and Slovakia. They will relay the pro-
grammes from Prague.

0000

THE SHIP’S ORCHESTRA "REPEATER.

On recent trips of the Canadian Pacific
liner Moniclare, the White Star liner
Cedric and the R.M.8. Arlanza, the suc-
cess has been demonstrated of a new
form of equipment known as the ship’s
. orchestra repeater. By means of this
installation music played in the saloon
can be perfectly reproduced in other
parts of the ship, thus permitting dancing
on deck and allowing concerts to be
enjoyed by many people who could not
actually hear them at first hand, The
largest installation, which was used on
the Montclare, comprised two Marconi
‘magnetophones, three amplifiers and
" Marconiphone loud-speakers.

cooo0

WIRELESS VERSUS PIRATES.

In order to cope with piratical attacks
on vessels sailing between Hong Kong
and adjacent Chinese ports, the Colonial

Office suggests that local steamers be
fitted with wireless and carry skilled
operators.

cooo
BROADCASTING IN SPAIN AND
. SWEDEN.

Two new broadcasting stations are
being erected by the Marconi Gompany

in* Stockholm and Madrid respectively. -

They will consist of the standard Mar-
A 24
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coni 6 kw. *“ Q" type installations as
used in the main stations of the British
Broadcasting Company.

[s e qs el

WIRELESS IN PORT.

In cases of emergency merchant ships
may now use their wireless transmitting
apparatus in certain specified harbours.
These include the naval harbours of
Portsmouth, Plymouth; Chatham, Sheer-
ness, and Rosyth, and also the Port of
London above Cross Ness. It is under-
stood - that only urgent ships’ service

.messages are permitted, and the circum-

stances must be such that the vessels are
unable to communicate with the shore by
other means owing to stress of weather
or other causes. Broadcast listeners need
not, therefore, fear any encroachment on
their preserves.

WIRELESS ON THE CAR, An Essex
coach fitted with a General Radio eight—
valve set and MLLA. P, loud-speakers. It will
be used for demonstration purposes during
the coming summer. Good reception’is
obtainable without aerial or earth,

MISUSE OF CALL SIGN.

The call sign 2JG is apparently being
misused by an illicit transmitter. The
owner of the call sign is Mr. W. A. Seed,
of Crigglestone, Wakefield, and he would
be glad of any information leading to the
detection of the culprit. -

| BROADCASTING IN OTHER
= LANDS.

issue of ' The Wireless

The

i World,” to be dated May 27th,
will be specially devoted to an
account of the development of
broadcasting outside the United
Kingdom, and distinctive types
of apparatus designed

will be reviewed.

abroad
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COMPULSORY WIRELESS FOR
" JAPANESE SHIPS,

In view of recent disasters, a hill is to ‘

be presented before the Japanese Parlia-
ment enacting that all ships carrying
more than fifty persons must install ade-
quate wireless apparatus. A recent en-
quiry has shown that most vessels of 3,000

-tons and over carry wireless, but the new

bill involves an enormous number of

smaller eraft.
0000 B
REPORTS FROM 5QK.

Mr. F." Waller, Hon. Secretary of the
Southend and District Radio Society,
would welcome evidence which would lead
to the detection of an unknown trans-
mitter who is using the Society’s call
sign 5QK. The Society’s apparatus is not
at present in use, but reports of 5QK have
been received from various localities,
including Sutton, Surrey.

L0000

WRITTEN REPORTS, PLEASE.

Mr. A. Turner (2X0), of 13, Elgin
Avenue, London, W., is conducting a
regnlar series of telephony experiments
on Sunday evenings in connection with
experiments with a new microphone.
Whilst welcoming reports and criticisms
on- the transmissions, Mr. Turner would
be glad if these were confined to written
communications, as recently he has had a
great number of interested callers at his
house. :

The transmissions are on 195 metres,
between 6.40 and 8 p.m. on Sundays.

o000 :

BROADCASTING FROM TOULOUSE.

The new French broadcasting station
at Toulouse, operating on 450 metres, is
reported to be giving great satisfaction.
According to .our Paris correspondent,
the transmissions have been heard at
good strength in - Brussels, Geneva,
Zurich, Milan,
and Barcelona.

[s e s e
AMATEUR TRANSMISSION IN HOLLAND.

The proposed regulations for amatenr
transmitters in Holland are very far from
acceptable, according to a Continental
correspondent.  Under the suggested
arrangement, amabteur transmission is
resiricted to the period between 7 and 9
p.m., the wavelength not to exceed 200
metres. The proposals include a trans-
mitters’ tax of 50 gulden per annum, and
one of the clauses enjoins that every
transmitter must possess a.receiver per-
manently tuned to-600 metres, for the
purpose of intercepting distress calls at
sea.

Considering the total ban' on amateur
transmission which has hitherto existed
in Holland, we feel that Dutch amateurs
should be glad to avail themselves of any
concession which the Glovernment may be

- prepared to grant.

o000
FIRST “§$.B.” IN FRANCE.

The inaugural ceremony of the recent
French Exposition of the Decorative Arts
was simultaneously broadcast by all the
French stations. This is the first occa-
sion of simultaneous broadcasting on a
large scale in France:

23
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Detector = L.F.  Set
with a Tuned Air=

Core Lows=frequency

Filter Transformer.

By A. P. CASTELLAIN, B.Sc., D.I.C.

HEN stable high-frequency amplification is
possible, it is quite a simple matter to obtain
- very selective reception. On short waves—
below 100 metres—however, it appears none too easy to
obtain direct high-frequency amplification, so that some
other method of selective reception must be looked for.
One obvious and widely used method is the supersonic
heterodyne, which can be made exceedingly selective while
being very simple to operate. However, the great draw-
back to this method is the number- of valves required,
which. entails quite a large first cost in the matter of
batteries as well.

There is another method which can be made to give .

even more selectivity than the super-heteroedyne with only
two, or, at most, three valves. This method may briefly
be described as follows :— '

An ordinary oscillating detector valve 1s used, Fig. 1,
followed by a special low-frequency amplifier which is
sharply tuned to (say) 1,300 cycles per second, and is,
therefore, practically insensitive to all other frequencies.

The low-frequency amplifier contains a loose coupled
transformer, with both primary and secondary windings
tuned by means of fixed condensers o 1,300 cycles. In.
this way the transformer is made to have a very low

.’phones.

impedance primary for all frequencies, except the 1,300
cycles,” and hence behaves like a short-circuited normal
type of transformer for all frequencies except the one to
which it is tuned, )

‘A-typical amplification/frequency curve for such a
transformer is given in Fig. 2.

The method of operation, then, is as, follows i<

The station required is heterodyned to give a 1,300-
cycle note in ’phones placed in the plate circuit of the
oscillating detector. Let us suppose that there is another

" station very fearly on the same wavelength—so nearly

that it is heterodyned to give a 1,000-cycle note in the
It will, therefore, be extremely difficult to read
the station required owing to the jamming of the other
one..

If the special L.F. amplifier now be put in circuit the
signals of the station which is heterodyned o 1,300
cycles will be amplified about sixteen times, while the -
unwanted station will come through at about its original
strength. :

In practice it is found better to have an ordinary L.F.

transformer in circuit for

normal use, and a switch to

1] %

) put the special transformer in
circuit instead when the re-
quired signal -is jammed.

The special transformer

5 .

REACTION

a}—

may be made to amplify even
more than sixteen times (with
a valve, of course) at 1,300
cycles by the use of L.F. re-
action. The circuits and
apparatus used by the author -
are given in Figs. 1 and 3,

—

while the illustrations, and
Figs. 4 and 5 show

Fig. 1.—An explanatory diagram of connections.

Tuning condensers C3 and C; may have
capacities of about 0:0005 and 0-00005 mfd. T; is an ordinary intervalve transformer.

the practical arrangement,
The apparatus was mounted
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Selective Morse Receiver.—
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Fig. 2.—Typical resonance curve for the special transformer.

on a board, and in the practical set comprises a loose
coupled tuner with reaction from the first valve, and a
pair of switches to put an ordinary inter-valve trans-
former or the special circuit between the detector and
note magnifier. The special circuit comprises two plug-
in coils, L, and L,, a variable iron-cored coil, L,, and
a low-frequency reaction coil, L,. Condensers C, and
C, are for tuning the circuit, and have values of o.1 mfd.
and o.oors mfd. respectively; coils L, and L, are
ordinary plug-in coils, being Igranic Nos. 1,500 and
1,250.

The variable iron-cored coil L, and the reaction
coil L; are home made, and are sketched in Fig. 5.

Arrangement of the apparatus used in the tests.
‘The adjustable iron-cored inductance with the
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A piece of ebonite tube, 1in. in diameter by 3%in. long, is
provided with two cheeks, slightly less than r}in. outside
diameter, cut from sheet ebonite and stuck in position.
The cheeks are 1in. apart, and the space is wound with
3,500 turns of No. 40 D.5.C. copper wire. A core is
constructed of soft iron wire, by forming a bundle of the
wires t4in: long and }{in. ‘diameter. Through the centre
of the core is put a piece of brass rod which acts as an
adjusting handle, and the ends of the core are bound
with tinned copper wire which is then soldered. This
component is easily made,

and is sketched in Fig. 5. -

Over the cheeks is placed
a piece "of ebonite tube 2
13in. outside diameter Z
and 13in. long, and this
tube slides smoothly over
the cheeks, as its internal
diameter (1din.) is just a
fraction larger than the
diameter of the cheeks.

Li Ly
TIGHT
COUPLED

KN

Fig. 3.—The speclal transformer.
G, and G; have capacities of 0-1

and 0:0015 mfd. respectively;
L, and Ls are Igranic plug-in coils,

3 3 Nos. 1,500 and 1,250. Coils Ly and
This movable tube is the L, are construeted as indicated in

former for the reaction Fig. 5
coil, and on it is wound ' ’

1,500 turns of No. 40 D.S.C. copper wire. If the
teader has the means for cutting a wide groove in the
13in. tube, so mwuch the better, as then winding is an
easy matter ; but, if not, the wire should be wound on
carefully, and the turns run from side to side to prevent

reaction coil lies between the front terminal strip and the tuning condensers,
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Selective Morse Receiver,—
slipping. The whole unit may be.meunted on two sup-
ports as indicated.

It will be seen that the two variable condensers are
mounted on a piece of ebonite. The larger of these,
o.0o1 mfd., is in parallel
with the aerial tuning coil,
while the smaller one, o.0005
mifd., with vernier, tunes the
closed circuit. By the side
of the aerial coil is the aerial

Wireless
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and earth terminals. The
other terminals, for the bat-
teries and telephones, are

also mounted on small pieces
of ebonite, which are then
screwed to the base.

The remaining components
can easily be identified ;.
thus there is the three-coil
holder, mounted on a block
of wood for convenience, the
two filament rheostats, two
double - pole  change - over
swvitches, and two valve

holders; also a grid con-
denser and leak, both being
of the tubular type.

" Some of the wiring is run
through sleeving, to prevent
the possibility of accidental
contacts and short circuits;

these wires are laid near the

surface of the board. Wires g
carrying H.F. currents are
made as short as practicable,
and reasonably well spaced.

The apparatus was found
L.F. reaction, and use of the latter, although it certainly
increased selectivity and signal strength, tended to run
the dots and dashes of the signal together at higher
speeds.

3%e" »

Fig. B.—Constructional details of the adiustable iron-cored coil
and the reaction coil.

to work quite well without .

a radio transmission on 21 metres.

Fig, 4.—Wiring diagram. Ry, grid leak of 2 megohms} C;, grid condenser of 0-0003 mfd.; Li, Lo,
coil holders for No. 1,500 and 1,250 turn coils; L, adjustable iron-cored coil with reaction coil Ls;
Cy, fixed condenser 0-1 mfd., and C,, 0-0015 mfd.

Of course, the great drawback to this method is that
the transmitter wavelength must be quite constant, and -
also the receiving aerial must be fairly rigid, or the
heterodyne note will wander. However, if much jam-
ming is experienced, it is well worth while making up an
amplifier as described here, and it would be interesting
to have the results obtained by those who use it.

21-METRE TRANSMISSION FEAT.

HE Metropolitan-Vickers Electrical Company, Ltd.,.

have just succeeded in encompassing the globe with
The transmissions
were made from the experimental station GzAC at the
Metropolitan-Vickers Research Department, Trafford
Park, and the signals were picked up by Mr. Ralph
Slade (Z4AG) of Dunedin, New Zealand. An interest-
ing point is that tlie signals were received at noon, New
Zealand time, so that by whatever route they travelled,
they must have covered half the distance in daylight.

It is proposed to continue the experiments with
increased power and with the use of reflector aerials.

Reports on reception would be welcomed by Mr,
A. D. H. Fleming, Manager, Research Department,
Metropolitan-Vickers Electrical Co., Ltd., Trafford Park,
Manchester, England.
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Norwich and District Radio Society.

On Tuesday, May 5th, a most interest-
ing lecture was delivered by Mr. Davies,
representing the Marconi Osram Co. The
subject was, of course, *Valves,” and
the lecturer’s remarks were supplemented
by a generous display of lantern slides
and a very comprehensive array of valves
of all sorts and sizes. o

Mr. Davies dealt very exhaustively with
hig subject, and the intricate processes
of manufacture were made clear by the
various pictures thrown upon the screen.

0000 )
Woolwich Radio Society.

An extremely efficent short wave set was
recently demonstrated by Mr, Houghton,
Special attention had been paid to the
elimination of losses in coil holders,
wiring connections and other vital parts,
and a feature of the veceiver was the
smooth control over reaction.

A very instructive visit was paid to
the Burndept works at Blackheath on
April 11th, when Mr. F. Phillips, the
chief engineer, explained with meticulous
care, the many processes carried out in
the manufacture of Burndept apparatus.

Another interesting event was Mr.
Beeson's description, on April 156th, of
a modified Reinartz receiver of his own
construction, having a range from 100 to
3,000 metres. : :

As the result of an address by Mz,
Lewis, on April 22ud, the Society has
decided to support the Wireless League

- and to help in the formation of a Wool-"

wich branch. )
The society now rejoices in the posses-
sion of a transmitting licence with the

call sign 5WS, and it is hoped to begin

transmitting work very shortly. :

Membership of the Society is open to
all wireless enthusiasts in Woolwich and
its neighbourhood. Enquiries will be
warmly welcomed by the Hon. Secretary :
Mr, H. J. South, 4%, Greenvale Road,
Eltham, S.E.9.

[e oo R0

North Middlesex Wireless Club.

An interesting scheme of short wave
.Teception was explained by Mr. W. Gart-
land on April 20th, ‘

In broad outline the receiver described

was of the constant aerial type, for wave

lengths up to 80 or 100 metres, only
three turns of wire being used in the
aerial circuit, while closed circuit coils
varied from six to fifteen turms. An
interesting feature of Mr. Gartland’s
arrangement was the fact that the lower
end of what is really the closed circuit
was connected to the earth side of the
aerial inductance.

A 28

L

X of Small Radio Fregquency Polential

r; Differences.” By Mr. F. BL. Colebrooke,
4 B.S¢. . - [s
O - WEDMNESDAY, JUNE 3rd. ‘8
9 Institution of Electrical Engineers (Wire- Q
) less Rection).—At & p.m. (Light 7e- ¢
Q~ Jreshments at 6.30.) At the Institu- §
-4 %
4]
!
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Secretaries of Local Clubs ave inviled fo send in for publicavion club news of general inferest.

At the close of Mz, Gartland’s. papér
Mr. J. Bray described his experiments
on these low wavelengths.  Although

mainly on the same lines as the previous.
. cireuit, Mr. Bray’s arrangement differed’

in detail and gave plenty of scope to his

listeners to experiment .on similar “lines.
Hon. Secretary : Mr, H. A: Green, 100,

Pellatt Grove, Wood Green, N.22. -

! o o060
Wimbledon Radio Society.

The Headguarters of the Society were
crowded to overflowing on April 23xd,
when a mock “trial by jury” of an oscil-
lating fiend was held, i

Mr, R. J. Tolton took the part of the

¢  FORTHCOMING EVENTS.

WEDNESDAY, MAY 2ith.

Golders Green and Hendon Radio Socicty.
—At 7.30 p.m. At the Club House,
Willificld Way. Lecture: ' Mast and
Aerigl Egquipment,” By Mr. W. J.
Turpervitle-Crews.

WEDNESDAY, MAY 27th.

Radio Society of Great Britain—dAt 6 p.,
(Tea at 5.30.) At the Institution of
Eleectrical Engineers, Savoy Place,
W.(¢'2. Lecture: **The Rectification

>

S

sea

>

S T vl e v e e e ey vl

© . tiom, Savoy- Place, 1W.C.2. Lecture:

") “ The Effect of Wave Damping in

& Radip Signal Measurements.” By
Dr. R. L. Smith-Rose, A.Sc. &
QOOOOOOOOOOOOOOOOQOOOOOOO&’\

prisoner, Hector O. Dyne, his defence
being undertaken by Sir Ed. Burne-Toute
K.C. ‘(played by Mr, P, G. West), Sir
A, Wanderplugge, K.C., H.T, (played by
Mr. H. G. Oliver) prosecuting on behalf
of the Wimbledon Radio Society, The
prisoner denied the charge of oscillating,
submitting that his accmmnulator was being
recharged, his aerial had bheen com-
mandeered for the weekly wash, and -the
cat having been put out for the night,
he was unable to obtain a whisker to
operate his set, Cross-examination revealed
that he had borrowed an accumulator
from Mr. L. T. Downe (C. 'P. Frost) and
that the clothes hung on his aerial were
not his own. Prosecuting counsel called
Mr. I. Sawyer (C- E. P. Jones), an expert
witness, to prove the charge, and he pro-
duced one wave of the prisoner’s oscilla-
tion, which he liad cut off with the edge
of his sharp tuning. - )
Counsel for the defence submitted that
if the prisoner was guilty, then he was

All ‘phofographs published will be paid for.

justified in his action in endeavouring .to

overcome. the- nuisance and annoyance
taused to him by 2LO who were trans:
mitting thelr wsual programme on the
night in question. C

The prosecuting counsel contended that
the burly monster_(the prisoner) was a
ruthless radiating ruffian, a horrid ham-
handed heterodyner and an offensive
originator - of oscillating = undulations.
“Little he wracks,” said counsel, “*of the
rocks on which he wrecks our rheostats.”

My, Justice P, Q. Tenshul, in summing-

- up, said that he had never before met a

set of niore unreliable witnesses.

The jury found the prisoner guilty, but
recommended that the mercy of the court
be shown to him, so that the judge, in
passing sentence, remitted the maximum
penalty of £100 to a fine of £99 19s. 113d,
and ordered that his set should be con-
fiscated and divided amongst the jury and
himself.

coceo

Golders Green and Hendon Radio Society,

A novel type of informal meeting was
held on AMay 6th, when Mr. Frost
brought his three-valve receiver and in-
vited any member to wire up and test
out various circuits with a view to find-
ing which gave the best results.

- The Society’s Field Day has now been
definitely postponed from Whit Sonday
to Sunday, June 7th, when experiments
on a number of wavelengths will be tried
out, It is hoped that on this occasion a
few American amatewrs will be worked
in daylight.

Particulars of the membership may be
obtained from the hon. secretary, Mr.
Crewe, 111, Prince’s Park Av., N.W.1L

cCcoo

Northampton and District Amateur Radio
Society.

At the last meeting of the winter
session Mr. C. T. Atkinson, of Leicester,
lectured on ‘‘ Audio Frequency Amplifi-
cation.” : .

After dealing with some earlier methods
of L.F. amplification, Mr. Atkinson gave
a careful explanation of the work of the
amplifying valve, and devoted the major
portion of his remarks to the problem
of overcoming distortion. The vespective
merits of transformer, choke and resist-
ance capacity coupling sere discussed,
and many obscure points which had

- puzzled the members were satisfactorily

explained. -
Mr. Atkinson concluded with some

useful hints on the general upkeep and

improvement of wireless apparatus.
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A Review of the Latest Products of the Manufacturers.

H. & B. VARIABLE CONDENSERS.

The variable condensers supplied by
Messrs. Hall & Brenard, Lid., London
Terminal Aerodrome, Croydon, Surrey,
are very reasonable in price, and the
standard of workmanship is quite equal
to other condensers of this type. An
ingenious stop for the moving vanes is
used, consisting of an ebonite spacing

i1

H., and B. variable condenser.

washer of such a diameter that it provides
a stop for both the minimum and maxi-
mum positions. The condensers are avail.
able with semi-circular and ¢ square-law
vanes, and also with a three-plate vernier,
actuated by an auxiliary spindle passing
through the main spindle, which is drilled
through from end to end.

0000

DORWOOD CRYSTAL DETECTOR.

- The crystal holder and contact operat-
ing mechanism are attached to the end
plates of a firame which supports a cylin-
drical glass cover whitened on the under-
side. A claw is arranged to grip the crys-
tal, forcing it down into firm contact with
an irregular surface to ensure good con-
nection. The tension spring is- released
by a small plunger, so that the crystal

can be rotated to make use of every avail-
able part of its surface, and a movement
is provided so that the crystal holder can
be rotated. The mechanism which

In the Dorwood  detector provision is
made for searching out points over the
entire crystal face.

operates the catwhisker contact is ingeni-
ous, and consists of a sliding pillar held
on to the face of a cam by a small {en-
sion spring. The cam is revolved by a
knob which protrudes from the end of the
detector, and its contour gives small move-
ments to the pillar for a relatively large
movement of the operating knob.

The detector is a well-finished and
durable instrument, but it is doubtful
whether the many devices with which it
is fitted, and which add to its complica-
tion, render it suitable for the crystal
user who is disinterested in technicalities.

0000

THE MARCONIPHONE VARIOMETER.

Users of variometers frequently extend
the tuning range by fitting a switch to
connect the windings either in series or
parallel. The inclusion of such a switch,
however, not only takes panel space which

The Marconiphone variometer is fitted
with an automatic series parallel switch.

may be needed for other components in
a small set, but also necessitates some-
-what difficult wiring. This new vario-
meter brings about the changes for a series:
and parallel connection of rotor and stator
while rotating the spindle. Having com-
* pleted 180° of the dial with the windings
series connected, a cam and spring
mechanism fitted to the end of the rotor
shaft connects the windings in parallel
for the further rofation of the dial between
180° and 360°.

The switch mechanism consists of two
blades which make contact with one end
of the rotor winding; one of them, when
not in contact with the face of the cam,
resting on a contact screw. This com-
ponent should prove exceedingly useful
for the construction of simple or compact
receiving sets.

0000

CLIMAX AERIAL INSULATOR.

Among the several accessories marketed
by Climax Patents, Ltd., 182, Church
Street, London, W.8, is a useful aerial

Climax porcelain insulator (actual
size).

insulator. Made -of white porcelain, it
measures about 2in. overall, is light in
weight, and its glazed surface maintains
a high degree of insulation. The three
rings considerably increase the sur-
face of leakage, whilst the distance
between the holes to which aerial and
halyard wires are attached presents an
exceedingly low capacity. TFor use even
on the shorfest wavelengths the single
insulator at each end of the wire will
probably be’ found sufficient, whilst for
an aerial for broadcast reception purposes
the insulator will be found particularly
suitable, as it will cause only a slight
sag in the aerial wire,

There is little doubt that a special grade
of porcelain of high tensile strength is -
employed for the manufacture of this
insnlator, judging by the considerable pull
that must be exerted upon it before it
will fracture, and for the supporting of
even the heaviest amateur aerials it can
be relied upon to be of adequate strength.
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THE STERLING “NON PONG ** VALVE
HOLDER.

There has long been a need for a rubber-

supported valve holder which is mnon--

microphonic in its action. The Sterling
Telephone and Electric Co., in recognising
this want, have for some while been
supplying a valve holder 'in which
# Sorbo 7 india rubber is used to render
the supported valve mnon-microphonic.

Although perfectly achieving this object,-

no provision was made when the valve
was withdrawn to prevent the tfearing
apart of the valve holder plate from its
rubber support. In the new pattern, how-
ever, a valve can be forced into the holder
and again withdvawn without dislodging
the valve holder proper from the moulded
piece used for attaching to an instrument
baseboard. Another feature in the design

is the bringing out of the filament, plate

Sterling ¢ Non Pong’ valve holder for
baseboard mounting.

and grid connections to tags for soldering,
the two filament connectious adjoining one
auother to simplify the wiring layout.
Another model is also available in
Which four prongs projecting from the
base of the holder
are used for making
connection to the
anti-microphone
centre piece. In
with all
other Sterling pro-
ducts, this coni-
ponent is of high
grade and  well
finished

Wireless
World

PAPIER MACHE HORNS.

Those ‘readers who pay careful atten-

“tion to the musical quality obtainable

from their receiving apparatus will wel-
come the introduction by the Scientific
Supply Stores, 80, Newington Causeway,

Another type of Sterling antimicrophonic
‘valve holder.

London, S.1.1, of a range of loud-speaker
horns of new design and constructed in
papier maché,

1t is generally agreed that when the
whole of the loud-speaker is entirely con-
structed from metal that distortion occurs
owing to the resonant effects which are
produced by the metallic parts themselves

. possessing well-defined periods of oscilla-

tion giving rise to undue magnification
at certain and critical note frequencies.
This action, which is sometimes referred
to as a “ metallic effect,”” is certainly
avoided by constructing the horn from
non-resonant materials, wood and ebonite
sometimes being employed, and in this
instanee papier maché, which can, of
course, be relied upon to have entirely
uniform response at all frequencies. The
surface, too, which is finished in a decora-
tive old gold style, is rough, which,
although adding to the artistic appear-
ance, probably possesses properties assist-
ing greatly towards producing pure sound
reproduction.

Specimens of the new papier maché loud speaker horns manufactured by the Scientific
. Supply Stores.
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The several types are supplied with
metal adapters, but owing to the varying
sizes of tube with which loud-speakers are
fitted it may be necessary to attach an
additional connecting piece to obtain a
good fit on the metal mount of the
diaphragm.

Much has been written concerning the
correct design of loud-speaker horns, and
it is probable that the large model closely
follows in shape the latest practice which
_experience shows to be correct.” Some idea
of its approximate. dimmensions can be
obtained by comparison with the Igranic
intervalve transformer standing in the
foreground in an accompanying illustra-
tion. .

0006
USEFUL PIN AND SOCKET
CONNECTOR.

An improved ferm of pin and socket
connector can now be obtained from
Messrs. 8. A. Lamplugh, Ltd., of Kings
Road, Tyldesley, Birmingham.

It is probably much more reliable in its
action than the wusual split pin type,
making smooth and reliable contact. The

Reliable plug and socket connector.

socket is obtainable with labels denoting
the usual terminals of a receiving set.both
in red and black.

The use of plug and socket connectors
in wireless receiver design is to be recom-
mended, and will be found to greatly
facilitate the making of the many connec-
tions necessary when bringing a receiver
into operation.

ITEMS FROM THE TRADE.

In a recent issue mention was made of
“ Crystic” solder, which has been placed
on the market by Messrs. Geo. Mallins,
of 448, Bordesley Green, Birmingham.
This solder is excellent for wiring pur-
poses, and we regret that the impression
was given that it is intended for fixing
crystals in their holders.

[eXeReleo}

- In connection with the successful ex-
change of signals on 20 metres between
this country and Australia, it is inter-
esting to pote that Mr. K. J. Simmeonds
(20D) made use of Marconi Ogram valves,
types T.250 and D.E.Q.

C00o

Owing to the number of wireless firms
in Watford, some confusion *hag arisen
as to the correct address of Messrs. Darco,
Limited, radio engineers. - The registered
address of the company is 77-79, High
Street, Watford, and the works, sitwated
in another part of the town, are entirely
devoted to the production of Darco grid
leaks and other Darco proprietary lines.
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THE IMPORTANCE OF EXPERIMENTING,

A Talk Broadcast from 2L.O by Mx A. A. Campbell=Swinton, F.R.S., Past

President of the Radio

T is an interesting question what
manner of men they were who
made our great discoveries and

inventions, and what were their voca-
tions or professions in ordinary life.
It might appear a reasonable sugges-
tion, at first sight, that they would
be found to be persons engaged in
the professions to which their dis-
coveries and inventions applied, but
enquiry shows that quite frequently
this is by no means the case.

Discoveriés Made by Amateurs,

For instance, -take the subject of
radio-telegraphy, and think who were
the persons who originated it. Not
~ one of them was a professional tele-
graphist, though by the time wireless
came into being, telegraphy was

Society of Great Britain, on Saturday, May 16th.

in view of present-day educational
controversies. An outstanding feature
is that many of them had no profes-
sional connection with science at all,
but were amateurs pure and simple.
Among these may be mentioned
Robert Boyle,-the famous discoverer
of the law of the expansion of gases,
who was a landed proprietor
educated at Eton, and has been de-
scribed as ‘¢ the father of chemistry
and brother of the Earl of Cork.”
Henry Cavendish, also, who dis- -
covered hydrogen and the composi-
tion of water, and did much original
work in electricity, besides devising
the celebrated Cavendish experiment
for ascertaining the weight of the
earth, was a pure amateur, being the
grandson of the second Duke of

quite an old-established and large
business, and telegraphists were
quite numerous.

Wireless telegraphy in its origin owes its existence
chiefly to University Professors of Physics: Clerk Max-
well, of Cambridge, who predicted from his mathematics
the principle of electro-magnetic radiation; Hertz, a
German, who proved Maxwell’s theory experimentally ;
the Frenchman, Branly, who showed how the radiations
could be detected by the coherer ; the Italian, Righi, who,
with his oscillator, gave improved facilities for the trans-
mission of radio waves; and Oliver Lodge, who inde-
pendently invented the coherer and first showed how it
was possible, by means of that instrument and with
Hertzian waves, to transmit telegraphic signals over
quite considerable distances without wires.

Maxwell, Hertz, Branly, Righi, and Lodge were all
University professors of physics, with no telegraphic
experience or connection. Then came Marconi with his
practical and commercial views, and his laborious and
prolonged experiments, which first made wireless tele-
graphy into a thing-of practical utility and started it on
its present marvellous career.
day, Marconi was certainly not a telegraphist when he
first started in wireless. Indeed, he was then a very
young man who had only just completed his scholastic
education. '

Early Contributions to Wireless.

Nor is wireless telegraphy an exception, inastuch that
in its inception, at any rate, it owes but little to pro-
fessionalism. History abounds with such cases. To go
fully into this is beyond the time at my disposal, but the
following information with regard to the authors of a few
of our most famous discoveries is instructive, especially

Whatever he may be to- -

Mr. A. A. Campbell-Swinton, F.R.S.

Devonshire. He was very eccentric
and very rich. Sir William Herschell,
the famous astronomer, was by pro-
fession an organist and a teacher of music. Priestley,
who discovered oxygen, was a Presbyterian minister.
Dalton, the distinguished chemist, who elaborated the
atomic theory, was an assistant schoolmaster. Benjamin
Franklin, who, with a kite, drew electricity from the
clouds and thus established the identity between electri-
city and lightning, was a self-educated printer. Benjamin
Thomson, afterwards Count Rumford,. who contributed
considerably to the theory of heat, began life as an
assistant in a store.  Franklin became United States
Ambassador to England, while Rumford reorganised the
Kingdom of Bavaria, and the pair are, perhaps, the only
politicians—or, perhaps in their case, one ought rather to
say statesmen—who ever contributed anything of value
to science. James Prescott Joule, who was the experi-
mental founder of the great theory of the conservation of
energy, and who first determined the mechanical equivalent
of heat, was likewise an amateur, being by profession a
brewer. B ,
Others were of the medical profession, as the famous
Dr. Gilbert, of Colchester, physician to Queen Elizabeth,
whose works on electricity and whose book, ‘° De Mag-
nete,”” are a monument to his industry and discernment.
Thomas Young, the great protagonist of the luminiferous
ether and of the undulatory theory of light, also was a
doctor. Sir Isaac Newton, on the other hand, was a
student, and afterwards a professor of Cambridge Univer-
sity, and finally Master of the Mint. Sir Humphry
Davy and Faraday both made their great names at the
Royal Institution, where they enjoyed facilifies for
experiment, which one would like to see greatly multi-
plied elsewhere.  Both were of humble origin, Davy

A 33



The Importance of Expemmentmg — :
being the son of a wood-carver, who hecame assistant to
a surgeon ; and Faraday the son of a blacksmith, and a

bookbinder’s - apprentice, who had the good fortune to.

attract Davy’s attention and to become his assistant, and
afterwards his successor. It is noteworthy that but few
of these great men had the advantage of early scientific
training.

The case of some of the world's Eneates’c inv entors is
also interesting. James Watt beoan life as ‘a mathe-
matical ‘instrument maker. Georﬁe Stephenson was a
colliery fireman who only learnt readmg, writing, and
arithmetic after he was grown up. Arkwright, the great
inventor of cotton-spinnming machinery, was a barber.
Daguerre, one of the principal inventors of photography,
was a scene painter. Sturgeon, the inventor of the electro-
magnet, was a private soldier, and carried out his earlier
experiments within barrack -walls. Morse, of telegraphic
instrument and code fame, was a painter and sculptor.
Alexander Graham Bell, the inventor of the telephone,
a teacher of the deaf and dumb. David Hughes, the
inventor of the type-printing telegraph and of the micro-
phone, a professor of music. Edison, a railway news-
boy, practically self-taught. Williams, afterwards Lord
Armstrong, the inventor of hydraulic power distribution,
and celebrated for his gun, a practising solicitor till he
was thirty-five years of age.

Genius Needs No Teaching.

All this goes to show that inventors are born and not
made, and that, at any rate in numerous cases, . gemus

can dispense with teachings from outside.

How a great scientific discovery can be made prac-
tically by acmdent is evidenced by that of the X-rays.
As Sir Oliver Lodge has recently very happily explessed
it, Réntgen was simply messing about with a Crookes
tube and happened to notice that a neighbouring screen
covered with some fluorescent inaterial lighted up. He
could not have been looking for what he found, as the
rays were quite unknown and entirely unexpected. It is
surprising that Crookes, in working all his careful experi-
ments with his tubes in many of w hlch he used fluorescent
material, had not noticed the same phenomenon. There
is a story that he actually found that a box of photo-
graphic plates that lay on his laboratory table had become

Wireless
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mysteuously fo ged, no doubt by the rays from his’ tubes,

~but the cause dld not. occur to him, and he never followed

it-up.
We see, therefore, how any person of 1ntelhvence who

makes. scientific -experiments may possibly malxe an im-
portant discovery, as did Rontgen. It is often much
more a- question of acute powers of  observation than of
any special amount of knowledge; indeed, too much

" knowledge, of what has been done in the past may inter-

fere w 1th originality, and even put off an experimenter
from trying things which in the light of past expeuence
may not seem hkely to come off.

Here, then, we see the reason for thé importance of
cuitivating scientific research of every. description, not
only by professmnal persons but also by amateurs. The
more experimenters there are the more likely it is that
we shall have new discoveries and new .inventions.

The New Wireless Bill an Obstruction to Invention.

The Radio Society of Great Britain, as also the
Institution of Electrical Engineers and the Royal
Society, are taking considerable interest in ihe new
Bill bhefore Parliament dealing with wireless tele-
graphy and signalling, and especially with those
clauses in the Bill which regulate wireless experimenting.
Regulations there have, of course, to be, so as to avoid
interference with other transmissions, but it is hoped
that these regulations may be of such a mnature as to give
the experimenter as much freedom as can be safely
allowed.

As we have seen, wireless telegraphy was originated
not by professional telegraphists but by persons who, so
far as telegraphy is concerned, were really amateurs;
while it is also a fact that many of its later develop-
ments, such as the invention of the valve by Dr. Fleming,
the addition of the third electrode which converted the
valve into an amplifier, by de Forrest, have also been
due not (o telegraphists but to physicists. Again, quite
recently such remarkable work in the way of the use of
short waves for very long-distance transmission has been
carried out by persons who were amateurs pure and simple.
Thus, if we wish the science of wireless to progress in
the future as it has done in the past, experimenters of
all descriptions should be given every scope and
encouragement.

Nl)rwich.» I : Moen i Maalsely, near Tromsoe, Norway.
British —2ATUC, 20C, 2DX, 2FN, H British —2DR, 2FM, 2KZ, 2NM,
°KW, 9KZ, 2LZ, 2M(G, 2MQ, 2NB, ©@HHS H@@E’d 2WY, GHHS, 5HS, 5PZ, 6FG, 6GB,
9RB,’ 5ID, SLF, 5MO, 5NN, 5PU, o 6GH, 6NF, 6RM. fremnch —4SR, 8CT,
5PZ, 5QV, 587, 5UQ, 6GT, 6LJ, 60K , : -, 8SM, 8SSC, UFP. Argentine —LPX.
6RY, 61D, Extracts from Readers Ttadlian —1AA, 1C0, 1INO, 1WB, 3AM,
(Lo“ loss, 0-v-1.) L IDO.  Dutch . —0BA.  Belgian —A4C2.
Carr. H. J. B. Hasesow {6JV). 0gs. gr'er'mmlé—‘—i}lCF. Swedisg : ——bSI\IZZ,
: 1AZ (SAZ reagrufvan itshergen).
Cachar, India, (350 miles N.E. of Cal. 7" SIAZ (SAZ Sveagrufvan Spitshorgen)
cutta.) 6UA, 9BHX, QCXX, 9DMI.  Aus- RISK. ’
British .—2FM, 2KF, 2KT, 2KW, tralian i~ 2BK, 2DS, 2YG, 2YI1, 3BM, ‘(0_v:1 Reinartz.) J. DisEN
2NM, 20D, 287, 2VS, 2WI, 2YT, 5\”? 3BQ, 3BD, 3JU. New Zealand:— ’ ' ’ '
5PU, 6\F 6RD. American. —1AAC 1A0,, 2AC, 2AP, 4AA, 4AG, 4AK. Norwich.
lA\A IBD 1CMP, 2AX, 2BRB, ZRK French :—8BF, 8QL. Dutch —0GC, American} — 1AAJ, 1AID, 1ALK,
2X1, 211 3ADB 5AEC 5BGI 3CKL OLL, ONL, 3CN. Swedish .—SMZI, 1ARY, 1AYI, 1BDX, 1BGQ, 1CKDP,
3JO 4OA 5CN, 5LS 5\II 6&&0 6AC, SMZY. Finnish —2NM. Italian .— 1HN, 10W, 1PL, 1YD, 2ABD, 2ABT,
GAHP 6‘&WK 6A1\IE GAKW 6AWP IMT. Canadian—5BA. Iraq —GHH. ZBRC ZCT\IS ZAB SADQ, ZHS 3MEF,

6AWT, 6BUR, 6BVE, 6BVW, 6CGO,
6CHL, 6CIX, 6CMP, 6CMU, 6CTO,
6CQE, 6CY, 6EW, 60I, 6PL, 6RN,
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TOPICALITIES FROM

The Derby.

In official circles there has been a good
deal of dubiety over the proposal to
broadcast the Derby., It was felt that if
sanction were obtained it might be
regarded as giving official recogmibion to
horse-racing. In Press cireles it was
feared that it would mean the introduc-

tion of the thin end of the wedge in that -

the shouts of the crowd would reveal to

listeners throughout the country the name

of the winning horse, and so impinge on

the interests of the evening newspapers.
anoo0

Solving the Problem.

The difficulty was surmounted by the
undertaking of the B.B.C. to instal the
microphone at Tattenham Corner only; to
provide a land line from that spot to the
nearest existing land line, half a mile
distant, and transmit only the sounds
from Tattenham Corner, which will in-
clude the shouts of the bookmakers, the
thud of the horses’ hoofs as they flash
past on their way up the “straight’ to
the winning post, and the noises of the

crowd. .
0000

The Third Attempt.

The B.B.C. tried to carry through a
similar plan last year and the year before.
The third attempt has been successful.

0000

A Live Wireless Society.

Some time ago listeners in the neigh-
bourhood of the Fast Coast from Shering-
ham in Norfolk to as far south as Hast-
ings, Sussex, suffered from interference
in XX from a Post Office station. After
a period of quiescence the station was
recently restarted for experimental pur-
poses. The Yarmouth Radio Society
reported that the station was working on
1,400 metres C.W., entirely blocking out
reception over a large area of Norfolk.
As a result of representations to the Post
Office through the Yarmouth 'Radio
Society the interference has been practic-
ally eliminated, which shows that a live
Radio Society is of considerable value to
listeners, who should, therefore, support
their local societies in every way possible.
0000

French Stations.

It is said that some of the French
stations have become the disturbers of
the wireless peace of KEurope. Pelit
Parisien station has been interfering
with several other continental stations,
and with the best intentions in the world
Petit Parisien has been {rying to avoid
interference; but the effect has not been
altogether satisfactory from Britain’s
point of view, as several of the B.B.C.

FUTURE FEATURES.
Sunday, May 24th.
Lonnon.—2.30 p.m., Empire Day
Thanksgiving Service. Relayed
from the Stadium, Wembley.

S.B. to all Stations.

LonpoN.—9 p.m., De Groot and the
Piccadilly Orchestra.

Monday, May 25th.
Lonpon.—8 p.m., ‘“Back to 1913.”
BmrmingEAM.—8 p.m.,

Humour—Drama.,

Botrnemourr.—8.16  p.m., The
Bournemouth Municipal Or-
chestra : Conductor, Sir Dan
Godfrey.

Tuesday, May 26th,
Loxpon.—8 p.m., Russian Pro-

gramine : Conducted by
Eugene Goossens.
‘Wednesday, May 27th.

BirmmngHAM.—8—10 p.m., Cham-
ber Music Programme.

Graseow.—8—10 p.m., Symphony
Concert.

Thursday, May 28th.

Lonpon.—8 p.m., Chamber Music
Evening.

BmrmiNgHAM.—8 p.m., Musical
Comedy : “* Cupid and the
Ogre.”

Berrast.—7.30 pm., Instrumental
Music and Musical Comedy.
Friday, May 29th.
Loxpon.—8 p.m., The Wireless
Symphony Orchestra: Con-

ducted by Percy Pitt.
¢ WINNERS.”

A Revusrcan EXTRAVAGANZA . IN
THREE AcTS.
BourNeMOUTH.—8 p.m., ‘ Bourne-

mouth calling Poland.”

MANCHESTER.—8 p.m., * Musicians
make Merry.”

Grasgow.—8 p.m., Popular Por-
traits.

Music—

SAVOY HILL.

stations have been heterodyned by -Petit
Parisien's attempts to find a distinctive
wavelength of its own. It is singular
that Toulouse on 360 metres (London’s
wavelength) is not clashing with 2LO,
whereas Cadiz on a similar wavelength
has been causing a good deal of trouble.
0000

Good-bye to the Straight Talk?

The question of the broadcasting of
Talks will presently be reviewed. There
is certainly a big demand for the
abolition of the “straight talk ’—that is
the Talk unrelieved by comment or other
interruption. While in the meantime
experiments are being made to ascertain
whether the ‘“debate ** style of Talk will
prove more popular, it is felt that some-
thing more needs to be done to hold the
interest of a large bhody of listeners.
This is a point which the officials have
under consideration.

aQooo

“Inside *’ Broadeasts.

As regards Talks delivered from the
studios, I am assured that the B.B.C, is
always provided with a copy of the Talk
in advance, although anything in the
nature of a censorship is seldom called
for, Anyhow, the result of the miniature
storm which was created by Miss West’s
recent speech will be a tightening up of
the procedure, and all people concerned
in outside broadcasts will be warned to
keep off politics.

fole)

oo

A Mohawk Singer for 2LO.

Os-ke-non-ton, a Canadian Indian,
whose name interpreted means * Running
Deer,” and who has broadcast a good
deal in America, will be included in the
programme from 2L0O on June 5th, when
a programme entitled “ From the New
World >’ is to be given.

He is a Mohawk singer who is said to
be the best exponent of Indian music
on the American Continent. His inter-
pretation of Indian songs is based on the
experiences of a childhood spent. in
paddling his canoe on the Mississippi, in
friendship with the creatures of the
forest, and in catching the wary inhabit-
ants of the pools and lakes of the Far
West. His engagement by the B.B.C.
was arranged after much difficulty, and
is an achievement of special importance.

0000

The B.B.C. and the Theatres.

As an example of the harmful effects
of premature publicity, the disclosure
concerning a projected agreement between
the theatre managers and the B.B.C. for
the broadcasting of plays would be hard
to beat. Many papers announced that an
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 agreement had been concluded, and pro-
ceeded to give details which to a large
extent -accurately reflected what was in
the minds of both parties; but owing to
the unauthorised publicity the clock has
been put back, and I am told that it
would not be surprising if a satisfactory
settlement were postponed. :

c0CO

Faraous Artists to Broadeast.

On each Wednesday in future, from
10.40 to 11 p.m., it is hoped that a special
feature will be included in the broadcast
programme from 2LO and other stations.
Arrangements have already been made for
"Wednesdays in May and June, and the
artists will include Madame Kirkby
Lunn, the famous contralto, The Fisk
Jubilee Singers, a party of five coloured
Americans with a considerable reputation,
and Mr. Bransby Williams, the well-
known impressiomst.

0000

The Nightingale to Broadeast.

The song of the nightingale may be
broadcast from Miss Beatrice Harrison’s
residence at Oxted, Surrey, on May 30-
31, between 11.30 p.m. and 12.30 am.
It is not expected that it will be possible

to get the microphone nearer to the birds-

than a distance of about thirty yards,
and precautions, therefore, will have to
be taken to cut down extraneous sounds,
such as the sound of vestling leaves
and other noises of nature which can
so easily be heard on quiet nights in
the woods.

Wireless
World -

Difficulties.

The difficulties of broadcasting from an
open spot are accentuated by many minor
interferences. The bugzzing of flies, for
instance, must be eliminated as far as
possible; even the midges cause a good
deal of inconvenience, as they are
atéracted to the microphone by the heat-
ing up of the magnetising coil when using
heavy current to make it ultra-sensitive.
Then suitable corrections have to be
applied in the amplifiers on the spot to
make the song of the mnightingale pre-
dominant, and to reduce all other sounds.

0000
Land Line Troubles. )
Noises are also apt to be noticeable on

. the land lines used between the Surrey

woods and 2L0O. To overcome these, the
largest amount of amplification must be
used at the country end instead of the

‘usual method of amplification at- the dis-

tant end. Extensive amplification at 2LO
must also be introduced before the birds’
song 1is transferred to the transmitter.
And, above all, is the possibility thas
when all arrangements lave been made
the birds may not .sing, But Miss
Harrison will, of course, play her ’cello
in the woods, and it is seldom that the
birds do not respond.

[oleRe e}

Thé Sea that Wouldn’t Respond !

Which reminds an official of the B.B.C.
with whom I was discussing the difficul-
ties of outside broadcasting that on one
occasion élaborate plans were made for

EXPERIMENTS AT KDKA. The oscillating unit which forms part of the new experimental
equipment at KDKA, East Pittsburg, U.S.A,
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broadcasting the sound of the sea; the
item was published in the programme,
but when the great night arrived the sea
was as calm as a mill-pend.

2000

Radio Revue. .
- Radio revue is ‘taking the place of
radio drama during the summer months at
Manchester. No one will be so un-
wise as to try to define “revue,” which,
in the studio, at any rate, is just an ex-
cuse for providing a cheerful and varied
evening—songs, musical entr’acte, and
sketches being strung together in a happy-
go-lucky sort of way.

oo0oo
An Advantage.

Revue has a great advantage over radio
drama in that whenever the inevitable
shower puts a temporary stop to tennis,
or the garden, one can cut in anywhere.
June 1st will see ‘The. 7.30 Revuae”
running into yet a 3rd edition, with the
same_company in entirely new songs and
sketches.

0000 .

Morse.
Considerable Morse interference is

occurring, and French trawlers are said
to be -among the worst offenders. A
listener the other day declared his behef
that every time a French trawler caught
a fish a wireless message on one or other
of the British wavelengths was sent to
the trawler’s home port announcing the
gladsome news.
coo0

Wavelengths, g

Details were published in a certain
newspaper the other day of changes in
the wavelengths of British broadcasting
stations. Generally the variations were
not more than one or two metres, except
in the case of 2L(O's wavelength—given
as 360 metres. It is not necessary to
attach any significence to the published
Always an error of plus 1
or minus 1 is allowed in fixing wave-
lengths, and the averagé set is not suffi-
ciently selective to secure the perfect
adjustment which will fine a difference
down to one or two metres.

0000

A Studio Awudience?

Broadcast artists have sometimes been
heard to declare that they feel that they
could do a good deal better before the
microphone 1f they.were in touch with
an aundience, be it small or large, for the
sake of the inspiration which they would
derive from an almost uneonscious recog-

nition of the effect which they were
creating.

The question whether radic plays
should not be given with a visible

audience who would applaud or otherwise
express their feelings has been under
Facilities for accommodat-
ing an audience are none too easy, other
than in a public hall or theatre. If this
difficulty could bé overcome, it is generally
agreed that it would be to the benefit
of. broadcasting to bhave an audience at
the transmitting end, which would add
a good deal to the reality of broadcasting.
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STORAGE

BATTERY.

Growth of the * Exide” Works.

N idea of the changes which have taken place in ‘the
last thirty years in the manufacture and applica-
tion of the accumulator battery was afforded

during a recent Press visit to the works of the Chloride
Electrical Storage Co., Lid., at Clifton Junction, near
Manchester. . o

In the accompanying photographs an interesting com-
parison is provided by the appearance of the Exide Works
* at the end of the last century and their appearance to-day.
In 1893 the works at Clifton were more or less experi-
mental. They had no claims to pretension, and con-
sisted of one low shed and one tall chimney. To appre-
ciate their subsequent growth and development, it is only
necessary to glance at the photograph below.

The insistent demand for more batteries requires con-
tinual extensions, the latest additions to the works being
six new sheds—two to house the joiners’ machine shops,
two for dealing with wood separators, one for packing
car starting batteries, and
one for forming plates.
Another shed is being erected
for batteries in celluloid
boxes.

In the early-days the bat-
teries were made chiefly, if
not solely, for stationary
purposes, providing a stand-
by in cases of emergency,
such as the failure of gene-
rators. The working staff
was comparatively small,
and the plant, up-to-date at
that time, was soon found to
be inadequate. Continuous
improvements and expansions
have taken place ever since.

One of the most interest-

The development of the
accumulafor battery has co-
incided very closely with the
i growth of The Chloride
i Electrical Storage Company,
Lid., from whose works af :
Cliffon Junction, near Man-
chester, electrical accumu-
lnlors have been produced :
for more than thirly years. i

PRTTTISTI

FETrT

bility for a variety of purposes. It is employed to light
country houses far away from electric mains, and its use
is increasing as a valuable emergency plant in hospitals,
schools, asylums, and workhouses. It finds a place in
electrically driven works as a means of smoothing the
supply from the mains, and is an indispensable adjunct
in electrical sub-stations on railways.

‘On board ship the storage battery has- proved invalu-
able, and during the war chloride batteries rendered yeo-
man service on submarines. Their use in connection with
the starting, lighting, and ignition of motor cars is, of
course, well known: .

But the greatest development in storage battery manu-
facture came with the demands impesed upon it by wire-
less, and it is interesting to note that the first wireless
message from a ship was sent out with the aid of an
““Exide ' battery. Wireless stations throughout the
world are now equipped with these batteries, and they

ing features of the accumu-
lator battery is its adapta-

The * Exide " works at Clifton Junction, as they appear to-day. Compare this with the photo-
graph above, taken near the same spot thirty years ago.
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Storage Batteries.—

form an integral part of the
plant in such installations as
the Poldhu station and the
stations of the British Broad-
casting Co.

Wireless  demanded  a
range of batteries hitherto
uncalled for. Very careful
experiments were mnecessary
to determine exactly what
type of battery was requirved.
Research work was there-
tfore begun at Clifton in a
small corrugated yon shed.
To-day the Weekily output
runs to many thousands of
cells in celluloid alone, in
addition to large quantities
in glass boxes.

The Chloride Co.  have
not lost sight of the impor-
tant fact that employees ap-
preciate what is done for
them. The works at Clifton
Junction, consequently, have
all the amenities that make
life pleasant. Clean, well-
cooked food is provided at
moderate prices in spacious )
rooms. Playing fields, tennis courts, and bowling greens
are close to the premises, and a number of helpful
societies form part of the social structure of the staff.
Recently the company inaugurated a pension scheme.

The same process as it was carried out in 1895,
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Making Chloride rosettes to-day.

Much of the company’s success has been due to its
organisation of service agents. A new scheme has been
inaugurated whereby each local service station has power
to appoint in its own area ‘‘ Exide Battery Dealers,”’
comprising garages, electrical contractors, wireless dealers
and the trade generally. These dealers—exhibiting a
special sign—draw all supplies from  the local service
station, and act as receiving stations for them. Dealers
are thus able to give all battery users maximum service.

INTERNATIONAL RADIO MANUAL.

“HE cosmopolitan nature of broadcasting and inter-
national communication between experimental sta-
tions necessitates a universal language, and at the Inter-
national Amateur Radio Conference in Paris the study
and use of Ksperanto as an auxiliary language for
radio-telegraphic and telephonic communications was
recommended.

The British Esperanto Association have recently pub-
lished a wuseful little manual for the use of wireless
amateurs and others, comprising a short chapter on the
pronunciation, construction and grammatical rules of the
language ; two vocabularies of technical terms; a list of

.the principal broadcasting stations of the world, indicating

the stations which make use of Esperanto as part of their
regular programmes; and other data. ‘The Manual has
been written and compiled by H. A. Epton, F.B.E.A.,
a member of the R.S.G.B., and honorary secretary of the
International Radio Association, and is published at the
nominal price of 6d. » '

““The International Radip Manual,”’ published by the Brijish
Esperanto Association, Inc., 17, Hart Strveet, W.C.1., pp. 80.
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Correspondence should be addressed to the Editor, ““ The Wireless World,” 139~140, Fleet Street, E.C.4, and must he accompanied by the writer’s name and address,

AN OSCILLOGRAPH MIRROR.

Sir,—TI have constructed an oscillograph as described by Mr.
Castellain in your issue of March 28th, and I decided to make
a revolving mirror for visually observing the waves.

I think that your readers may be interested in my method
because of its cheapness. :

For the mirrors {of which there are four, mounted as shown
in the figure) I used 3in.x1lin. microscope slides which were
silvered by means of the following method :—
Silvering Solution. -

Solution A : Dissolve 2.5 grams silver nitrate in 100 c.c. dis-
tilled water and add ammonia to i till the precipitate almost
redissolves and then make up to 250 c.c.

Solution B: Dissolve 0.5 grams silver nitrate in 250 c.c.
boiling distilled water, then add 0.4 grams Rochelle salt and
continue boiling until the precipitate becomes grey.

Iilter and keep in well-stoppered bottles in the dark. Just
before use mix equal volumes of A and B and pour the mixture
over the surface to be silvered and allow fo remain one hour.

Construction of
simple revolv—
ing mirror.

The surface to be silvered is best cleaned with caustic soda
solution, then with dilute nitric acid and washed with distilled
water, afterwards being dipped in stannous chloride solution,
rinsed in tap water and then placed in the silvering bath, which
may conveniently consist of a paraffin-waxed cardboard box,
This method is also useful for making galvanometer mirrors,
etc. ’

When dry, clean the mirrors on some surface, mount in the
saw cuts in the vulcanite end pieces as shown.

Pass the threaded rod through the centre of the end pieces,
and by means of nuts clamp the apparatus together. The rod
also acts as an axle. Fasten a pulley on this axle, and then
mount in bearings. J, MASSEY PRESTON, B.Sc., -A.LC.

Euxton, nr. Chorley. .

PRICES OF COMPONENTS.

Sir,—In the papers there has appeared the announcement of
a further reduction in the prices of valves. : .

The problem which is worrying experimenters and home con-
structors is the consistent manner in which other components,
e.g., audiofrequency transformers, retain their high price.

Surely with all their up-to-date machinery the big«firms are
able to produce components more cheaply wnow.than they were
a year ago. Most of the better components have not altered
one iota in price since last year.

Wishing the new Wireless
voyage.

Blackpool..

World a long and prosperous

L. B. MYLECHREEST.

NIGHT TRANSMISSION ON 20 METRES.

Sir,~Perhaps the following results may be of interest to
you and your readers. On Sunday, April 26th, I listened on
the 20 metre wave band from 8.15 p.m. (B.S.T:) onwards. At
this fime the sun was just about to set. I found American .
signals quite strong and nmumerous. When the sun set signals -
became slightly stronger. Fading was only slight, and inter-
ference from other stations, mush or static practically nil.
From then onwards I logged American stations until 10.50 p.m.,
and found no decrease in strength as darkness came on. At
10.50 UYXAX, in Minneapolis, was very strong indeed and
very steady. Altogether mm two hours and a half I logged
twenty American stations, all being very good strength. I
should be interested to know whether any of your readers have
noticed any fading out of 20 metre signals at sunset, or if they
can tell when they do fade out. I do not think these results
are freak ones, as I have since heard stations (American)-at
10.30 p.m. on several occasions. H. ANDREWES (G2TA).

Highgate, London, N.6.

Sir,—Tt seems to be a general opinion amongst amateurs that
signals on 20 metres will not travel far after dark, During the

‘past three weeks I have often listened on this wave, at
-various times, and have received the following stations.

From 17.00 t0 19.00 G.M.7.: UBGZ, UIPL, UICI, NKF,
U2ANM, U2MU, UICMX, UICKP, UICCX, U1O0W, U4TYV,
U1CMP, A2CM.

From 19.00 to 21.00 G.M.7".: Only U4SA, UICMP.

Lrom 21.00 fo 02.00 G.M.T.. U9XAX, UIBOQ, UICKP,
U1SF, U2BHN, UBGZ, UICMX, UIlER, UGAGK, TU4SA,
UATYV, ULHN, UlALW, UlXU, U4XE, UlASF. .

In general, before darkness here signals are of moderate
strength and fading is very bad. At, or just after, sunset
here signals are in general faint and fading is extremely bad;
after sunset conditions seem better and signals are very strong
and fading moderate. -

You will note that the list of calls includes a 6; this signal
must have travelled half way in daylight and the remainder
in darkness. )

In The Times a veport of 20D’s communication on 20 metres
with Australia stated that the signals travelled all the way in
daylight. Surely this is not justifiable unless the direction
taken by the signals is measured, as they may obviously take
any path in daylight or in darkness—they may, in fact, take
many ! W. A. 8, BUTEMENT {(G6TM).

West Hampstead, N.W.6.

Sir,—I should be glad if you could find room for a few
details on 20-metre work.

On Sunday, April 26th, between 20.40 and 21.10 G.M.T. T
received on 20 metres the following American stations :—3ZW
{R6); 92T (R3); 1ICMP (R7); 1CKP (R7); 1ASF (R6); 1BOQ
(R5). It is obvious, by the code, that these were all strong,
and it speaks worlds for 20 metre work prospects when
Britishers get going,

On Monday, April 27th, I also received : 1ICMX (R5); 4SA
(R4); 1CKP (R7)—between 21.15 and 21.18 G.M.T. During this
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same evening, from 20.00 G.M.T. and over a period of two
hours, NKF was working tests on 20.8 metres. His strength
was R7 to commence ‘with, and as the evening advanced this
strength steadily decreased to R4. Other experimenters are
apparently noticing that 20 metres working is morve difficult
during the dark period than in daylight,

While NKF was on I earthed my aerial and found a slight
increase in signal strength. The earthing is doune by a plug
and socket- on a 3 ft. heavy flexible copper cable, and there
was a distance of 3 ft. between the earthed aerial and the
nearest point of the aerial lead to the receiver.
is only to be expected in the light of experience on 100 metres.

The receiver I use is detector and one L.F., with Hartley
circuit.

For 20 metres I use the following: Aerial series condenser,
.00005 mfd. air dielectric; aerial inductance, 2 turns on 4in, dia-
meter; secondary inductance, 4 twns on 4in. diameter; sec-
ondary variable condenser, .0002 mfd.; reaction variable con-
denser, .0002 mfd. These variable condensers are arranged to
have very low minimum, capacity, which on measurement is
.G0001 -mfd. Both inductances are ‘‘air’’ supported, and the
turns are spaced -%in. E. J. PEARCEY (2JU).

Fulham, London, S.W.6. ’

Sir,—On Sunday, April 26th, hetween 15.50 and 00.45 (27th
April), T logged no fewer than 25 American amateurs on 20-23
metres, including all but the 5th, 6th, and 7th districts. Fading
was much more noticeable from the more distant stations (e.g.
9th dist.) than the nearer ones. Strength increased from an
average of R6 to R7 at 10 p.m., then gradually receded. The
loudest, 1CMP, was heard all over the house on loud-speaker,
the receiver being 0-v-1 Reinartz. Stations were still being heard
on 20 metres at 1 a.m. (B.S.T.) when I closed down. It would
appear that it is not necessary for daylight to cover more than
the starting point of the 20-metre signals for them to be heard
at great distances. An extraordinary piece of intelligence
learned was that ULCCX was in commmnication with UIASF
at 8.50 pm. B.8.T., despite the fact that these two stations
are situated in the State of Massachusetis, the greatest width
of which is less than 200 miles. Although I am 400 miles from
London not a single Britisk amateur was heard on 20 metres that

day. That several were working is evident from a remark of
TICCX that he had worked ‘‘five British boys’ during the

afternoon. I have no doubt that these stations were actually

on around 20 metres, as many of them called ““CQ20,”” and,

further, the 40-metre stations did not come on until about

midnight. J. GORDON RITCHIE,
Glasgow.

HETERODYNE TRANSMISSION.

Sir,—Your recent editorial on ‘‘Overcrowding the Ether ” is a
very useful reminder of the Ilimitations of wireless telephony.

Any two stations that onme can hear produce beats, but the '

beats are inaudible unless the carrier wave frequencies differ
by less than about 10,600. Perhaps the difference in frequency
might be less, as one could become -accustomed to, and ignore,
the shrill faint whistle of about 6,000.

If 10,000 were the lnit, only 100 stations of wavelengths of
309 metres and over could exist in any area without inter-
ference. Even that small number must be reduced on account
of almost unavoidable harmonics. If wavelengths down to 150
metres are included the number of allowable stations is doubled :
it becomes 200. If wavelengths down to 75 metres are included,
the number becomes 400.

The area in which these numbers of stations may exist in-
creases with the power of the stations and it increases with the
sensitivity of the receivers.

It becomes obvious that it is very easy to overcrowd an
area, and I can think of only two possible remedies. The first
is to reduce the power of most of the transmitting stations, the
second is- to diminish the sensitivity of 1ece1vmg sets. The

effect in either case is to diminish the area in which a given

number of transmitting stations may be put.

So far I have assumed that nothing but Wu‘ele<s telephony
is transmitted. This is far from true. It is very much to the
interest of amateur experimenters to show that every wave-
length not used for telephomy can be used by a great number
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signal stations without. the
If the amateur does

mechanical

other
slightest interference with each other.
not show how this can be done he may.be quite certain that the
business transmitters will soon rob him of all or very nearly
all, his wavelengths.

The first thing to do is to abolish heterodyne reception and

of Morge or

substitute heterodyne transmission. Imagine that a nmmnber of
stations on 300 metres want to transmit. One of them hetero-
dynes its own signals so. as o transmit the note A. To¢ do
so it must produce 440 heats a second by sending every signal
on two frequencies, 1,000,000 and 1,000,440, conespondmg to
wavelengths of 300 and 299, 868. Anothel station heterodynes its
own signals’'so as to transmit A# It must send every signal
on two frequencies, 1,000,000 and 1,000,466.2, corresponding to
wavelengths of 300 and 299. 860.

The first station can check, and must check, its transmission
by comparing its note with a standard tuning fork or a resona-
tor answering to its proper note, and every other transmitting
station does something of the same sort.

As an ordinary receiver could not distinguish A from Ag
with certainty, he must use a resonator between his telephone
receivers and his ears. Resonators can be made adjustable to
different tones as easily as coils and condensers can be adjusted
to different high frequencies. As a compensation for the -added
complication of an acoustical resenator the complication of
something to heterodyne CW is abolished.

If some anangemeut of this sort “were in use 50 or more
stations could transmit at the-same time on the same wavelength
in the same area, and anyone could pick out any one of them
by using the proper resonator. A station’s name would appear
in a list as transmitting on, say, 300 metres Ep, and it could-
be listened to and every sighal clearly heard by anyone who
used an Ep resonmator on a simple-non-heterodyning set, if the
set were sufficiently selective to tune out stations transmitting
Ep on 303 metres or on 297 -metres.

In any area a given wavelength Wﬂl serve more than 50
Motse transmiiting stations. In the same area a given wave-
length will serve only one telephony transmitting station. At
the risk of undue repetition I repeat that it is the urgent
business of amateur experimenters to show how many Morse
transmitting stations can be put on each Morse wavelength un-
less they wish new stations to rob them of their wavelengths.

CURRENT AMERICAN PRACTICE.

Sir,—~Your reader John Kemnedy states in his letter in your
issue of April Ist that the Americans use house lighting cuvrent
for “A and B batteries (H.T. and L.T.).

There is on the market an arrangement for H.T., but it is
not very satlsfactmy in most cases, but we have no arrange-

" ment for using house lighting. current (110 volts A.C) for

lighting filaments of 1ecelv1ng tubes.

He also states that there is a tube with external filament
that uses 110 volts, but I am sorry to say this is not ful]y
developed for public use.

Most American radio fans use type 201-A. tubes.
uses 5 volts and consumes § of an ampére an hour.

The neutrodyne is very popular here, ‘but the regenerative set
with two stages of audiofrequency amplification ranks first in
the land for the money. Some “DX hounds’’ claim 1,500 miles

This t-ube

. {on ’phone) for this type of set.

The honeycomb coil (and other types) used so much in Great
Britain, are not employed at all in manufactured sets in this
country.’

I should like to hear from some of your English readers.

FRANCIS “DALY.

8, Linwood Road Boston Mass., U.8.A.

THE “POLAR BLOK” EQUIPMENT :

Siv,—The Wireless World, No. 298, Vol. XVI.; No. 12 oi
April 29th, 1925, page 396. With 1ega1d to the recent article on
“Polar Blok equipment, I think, as an enthusiastic devotee of
the Polar Blok System, it is only ¥air to the Radio Communica-
tion Company, Ltd., to pomt out that they. have all along
marketed ““blank panels > for amateurs to mount their own

components upon. I, pelsonally make considerable use of these
blank panels. . C. G
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Causes of * Crackling »” Noises in a Valve
Receiver.

READER who is troubled by crack-
ling noises in his receiver, together
with poor volume and quality,

wishes to know what is likely to be the
cause of this. His receiver is of the con-
ventional four-valve type, but is not fitted
with switching arrangements for varying
the number of valves, .consequently, he
finds it difficult to locate in what portion
of the circuit the trouble lies.

The number of possible causes which
may contribute to the trouble complained
of are so multitudinous.that it is impos-
sible to definitely locate the fault with-
.out a very careful examination and test-
ing of the receiver. It may in the first
place be due to atmospherics. This may
be quickly determined by temporarily
disconnecting the aerial and noticing
whether the noises cease or otherwise.
Trouble may be experienced from local
electric mains, the only real test of this
being to temporarily connect up another
receiver. A badly soldered joint, exces-
sive flux on the panel, and the use of
poor quality ebonite are other causes
which may contribute to the noises com-
plained” of. Other possible causes are a
faulty grid leak or filament rheostat, this
remark applying specially to rheostats of
the carbon compression type.

The H.T. and L.T. batteries should
not be overlooked when seeking for
faults of this nature. Attention 1s fre-
quently paid to the H.T. battery, but
it must not be forgoften that a faulty
accumulator will also cause noises of this
nature to be set up. due to a variation in
the filament current.  Cases have been
brought to our notice in which the fault
was due to a defective connection in
the “pinch’ of a valve, although this
is more often the case -with foreign
valves than with those of British manu-
facture. Probably one of the most fre-
quent causes of the trouble is a break-
down in the insulation of the windings
of either the telephones or of either one
of the intervalves or of the output trans-
former. In either case it is almost in-
variably the winding which carries a
steady current from the H.T. battery,
which fails in this respect. If a pair
of telephones and a flashlight battery
are connected in series with the primary
of a suspected transformer, a click
should be heard on making and breaking
the circuit. If the insulation is defec-
tive, a continuous sizzling noise will be
heard in the telephones all the time that
current is passing through the circuit in-

stead of the silence which should follow
the initial click on forming the circuit.
Before carrying out this test, care must
be taken, of course, to see that the tele-
phones and the testing battery are beyond
reproach.

Another frequent cause of this trouble
is an intermittent connection in the leads

- of the telephones or loud speaker.

0000

A Reliable Three-valve Set, )
N spite of the present popularity of
multivalve sets employing the super-
sonic heterodyne principle of recep-
tion, there still remains a demand for a
reliable and easily constructed set, which
is at the same time sufficiently sensitive
to receive many stations at good strength
on the telephones without resort to a large
\/ number of valves.

Difficulties of Tuning Two IHLF. Circuity,
ANY correspondents who have
undertaken the construction of re-

ceivers of the neutrodyne type
employing two stages of H.F, amplifica-
tion have experienced "difficulty owing to
the fact that they have attempted to use
condensers of the double circuit type in
which two sets of plates are operated
from the same shaft, but with indifferent
resulfs. It must not be forgotten that
when two stages of high frequency ampli-
fication are used tuning will tend to be
exceedingly sharp, and if the products of
inductance and capacity are not equal in
each circuit, very poor efficiency will re-
sult. It will thus be seen that however
great the care exercised by manufacturers
in matching the two halves of these con-
densers, it will be rendered quite abortive
if the transformers which they tune are
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Fig. 1.—Conrections of a three~valve receiver, H.F. detector and L.F., with reaction
- on the aerial.

The receiver ~connected as in fig 1,
which has stood the test of time and ex-
perience, is probably one of the most

reliable that can be used under ordinary -

conditions of reception. If care is taken in
its construction, no difficulty should be ex-
perienced in tuning-in most of the main
B.B.C. stations under normal conditions.
The success or otherwise of a receiver
of this type depends on the care which
has been taken to use good. guality com-
ponents, and to avoid losses on the high
frequency, portion of the circuit. On a
normal aerial and earth no difficulty
should be experienced in operating a loud-
speaker of good strength and quality on
the nearest broadcast station. )

Coils of the plug-in type may be used,
thus making the receiver equaily adapt-
able to all wavelengths.

not also equally well matched. If, there-
fore, the transformers are not matched,
the perfect matching of the two halves
of the condenser wi%[ be a disadvantage
rather than otherwise, since what ‘we
really require is that the capacities of the
two halves of the condenser be adjusted
to counteract the discrepancy between the
two transformers. Of course it is pos-
sible by dint of careful construction to
make the two transformers equal in
value, but even then there are various
stray capacity effects in the connecting
wires of the set which upset the halance.
It is possible, however, to get over the
difficulty in a very simple manner by affix-
ing a single-plateé vernier to one of the
double condensers. It will then be pos-
sible to counteract any discrepancy in a
simple and efficient manner,

A 41
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A One-valve Set for the Local Station.
T frequently happens that the aniateur
desires to construct a set designed

for the purpose of being placed in

the hands of inexperienced people, so that
they may be capable of switching on the
local station at will. A crystal set is un-
satisfactory, because it usually happens
that it requires resetting at every period
of listening-in. Consequently resort has
been had to the simple valve detector

%

.|[||_

Fig. 2.—A simple single~valve receiver.

without reaction, since the eliimination of
reaction greatly simplifies matters
renders the apparatus * foolproof.” When
the receiver is to be used outside a thirty-
miles radius of a broadcasting station,
however, some form of reaction becomes
imperative. This can be incorporated into
the set without rendering the instrument
any the less constant or easy to manage
by following the circuit of fig. 2. The
aerial and reaction coils can be mounted in
two fixed coil holders side by side, so that

their relative positions cannot be changed.-

Various sizes of reaction coil may be
plugged-in until one is- found of suffi-
clent size to provide a generous amount of
veaction without causing the set to oscil-
late at any setting - of the aerial tuning
condenser. This set will bé found abso-
lutely constant .in its tuning, the local
station always coming -in at the "same
setting of the aerial condenser. The set
may be still further simplified by substi-
tuting the variable filament rheostat by a
fixed resistance of definite value, accord-
ing to the type of valve and source of
L.T. supply used. Upon inserting the
telephone plug, the valve filament is auto-
matically switched on, the withdrawal of
the plug at the conclusion of the pro-
gramme switching off all batteries.
[slyecie)

Correct Design of an Amplifier.-

T frequently happens that in order to
secure high quality of reproduction,
and at the same time not to. sacrifice

volume unduly, amateurs effect a com-
promise between transformer and resist-
ance coupling by employing a transformer
in the first stage of audio frequency
amplification, the final stage being re-
sistance-coupled. Although it caunot be
denied that this method is productive of
hetter quality than that obtainable with

two -transformer-coupled stages, it must ~.
arraugement is

be admitted that this
fundamentally unsound when we come to
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look closely into it. It is probable that
the increase in quality dwe to its use is
the direct outcome of the reduction in the
voltage swing dpplied to the grid of the
last valve causing both this valve and
the loud-speaker to be worked well twith-
in their limits rather than to the obtain-

ing of a correct balance between the high -

and low musical frequencies which is the
main purpose for which  resistance
coupling is employed. = After rectification
the high and low musical frequencies are
more or less correctly balanced, but their
amplitude is small. Now, if we apply
this output to a low frequency amplifier
consisting of two or three resistance-
coupled stages in cascade, this balance is
_fairly well maintained. If, however, in
order to obtain an increase in volume,
we ~make the first stage transformer-
-~coupled, the lower frequencies will not be
amplified to such an extent as the higher
frequencies, and if we now pass this to
one or two stages of resistance coupling,
they can do nothing to restore the correct
balance; their only point of advantage

MAY 20ik, 1025,

over employing an additional transformer
coupled stage being that they do not of
themselves still further accentuate the pre-
dominance of the upper musical notes.
Now it must not be thought that a
transformer entirely suppresses the lower
musical frequencies, It merely amplifies
the higher frequencies to a greater degree
than the lower frequencies, and if two
stages of resistance coupling are added,
of course this diserepancy appears in the
loud speaker in a greatly magnified form.
Hence, if we insert the transformer in the
final stage of the amplifier, the first
stages being resistance coupled, it is ob-
vious that the correct balance of amplifi-
cation will have been maintained up to
the input terminals of the transformer,
and then although the transformer will
slightly upset this balance, it will not
matter nearly so much as formerly, when
the transformer was in the firsh stage.

_ A circuit illustrative of the above-men-

tioned principles is shown in fig. 3.
0000
An Unusual Cause of Low Frequency
“ Howling.”’
ANY letters -have been receivea

3 from readers in which they have

stated that on substituting dull
emitters: of the 60 mA. class for bright
emitters in their receivers, they have been
troubled by persistent howling from the
loud-speaker. '

This phenomenon is mainly due to the
delicate nature of the electrodes in these
types of valves. The sound waves from
the loud-speaker cause the electrodes
to be set into mechanical vibration.
This electrode vibration naturally causes
a variation in the plate cwrrent, which is,
of course, passed along to the loud-
speaker and again repeated back to the
valves by the consequent modulation of
the loud-speaker output. The result is
that an initial scarcely audible howl
gradually builds up inte a roar.

In the case of a receiver where the

-valves are enclosed,- a eure can usually

be effected by closing the lid of the in-
strument, but in cases. where the valves
are mounted on the panel it becomes
necessary to shield the valves from the
direct influence of the loud-speaker.
HITH-1
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H.T:+2
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Fig. 3.—A four-valve receiver designed to give high quality resul_trs.v
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VB-ROADCAST ING IN OTHER LANDS.

I[N whatever country one lives, the tendency is always

to become engrossed in the developments taking
place in that country at the risk of overlooking the pro-
gress which is being made abroad. Perhaps in no other
direction is this attitude more

of sets and compenents produced should differ to a con-
siderable &xtent. If one takes as an example the sets
manufactured in the United States of America, we find
at once that manufacturers there are in the happy position
that they are only.required to design sets having a limited
w a\elenoth range, which makes that part of their pro-
duction of receivers a very much

_characterised than in wireless de-
velopment, particufarly in its
relation “to broadcasting. It is,
however, a mistake to adopt the
attitude that progress in other
countries can be of little interest
to ourselves, more especially when
broadcasting is in many other
parts of the world developing on

lines almost parallel “with our
own. Rather than ignore what
other couniries are doing, we

should- from time to time inake a
definite effort to acquaint- ourselves
with the steps which other nations
have taken fowards the achieve-
ment of ideal broadcasting condi-
tions, which is naturally the goal
aimed at in every system set up
to make the most of this new ser-
vice to civilisation.

Conditions Differ in Every
Country.

To record the steps taken
towards the development of broad-
casting in’ othei countries
systems adopted as being

6

is mnot to
preferable to our
nor is a review of apparatus devised in foreign countries
for broadcast 1ecept10n to be taken as a recommendfitzon
that such apparatus is applicable for use in this’ country.

We feel sure that our readers recognise the fact that in.
no two countries are conditions for
identical, and, therefore, it is only natural that the types

the
own,

advocate

number of
tions have
broadcast reception

development.
_any true comparison between breadcasting in this

to progress made ottside our own country.
rally been impossible to review coniprehensively develop-
ment in all parts of the world,
been - necessary to confine our

countries
- been

brought to a

i ¢ easier problem than the one which
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and the organisations employed by any other nation, on
account of the diversity cf attendant circumstances.
Many attempts have, we know, been made fo draw com-
parisons between manufacturing conditions hete and in
the United States. Our own opinion is that no compari-
son of this kind can be made in fairness t
of either of the countries. The production of wireless

receiving sets in America is carried out to a much more -

ambitious programme than it would be possible to sup-
port here, whilst, as our correspondent writing in this
issue on ‘‘ Radio in the United- States ’’ points out, the
development of wireless receivers there has been largely
governed by the circumstances of the patent situation.

Mass Production Methods.

On the question of quantity alone, the mass-production

methods, which' it is possible to adopt in America, cer-,

tainly tend towards meeting the demand for cheaper ‘sets

than are produced in this country, but, although the sets

sold here are admittedly high pticed, vet the margin of
profit to the manufacturer is far bélow that which obtains
in the United States.  Mass production,  too, always

seems to tend towards a reduction in the quality of the-

product.

It seems difficult: to undemt'\nd exactly \\h} “this
'should be so, but, nevertheless, the truth is borne
out by a comparison of the ploducts of some of the best
manufacturers selected in this country and the United

to the industries
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The B.B.C. Copied by Other Countries.

In reviewing the systems set up to control broadcasting
in the various countries, it is interesting to note how
many governments have adopted organisations modelled
on the lines‘of the British Broadecasting Company: Those
European governments which have, up to the present,
left broadcasting development to chance and have taken
no positive steps towards organisdtion, have been left far
behind, and changes of government have further helped
to retard progress.

American manufacturers are turning
their attention -to the design of
sets, to form part of the modern -
motor car's electrical equipment.
To lovers of dial covered dashboards
the wireless receiver with its un-~
limited number of engraved centrols
should make a strong appeal, though
the set shown here, leaves very litfle

States.

There are, of course, marked exceptions, and
the discriminating amateur can quickly pick out those pro-
ducts of foreign origin which have not their counterpart
on the British market, and which, perhaps for this reason

alone, make a special appeal. But, taken altogether,
we find that the standard of quality is higher here "than
abroad, and the buyer to obtain can -expect better value
for money.

These remarks apply -of course, only in the case of
articles manufactured in this country where competltlon
maintains a high standard, and does not hold good in
cases where ‘‘ price rings ’’ exist to maintain the price

of articles irrespective of the cost of production, as has

been seen in some sections of the industry.
A 12 o

space for the customqry mstruments,

Competition with the British Manufacturers,

At .the moment there seems little risk that the
British .- producers of broadcast .apparatus and the
organisation set up in this country have any serious
rivalry to meet- from other countries, yet it would
be foolish to lose sight of the fact that unless British
enterprise, 'especially on the nianufacturing side, is stimu-
lated in time, COmpetltlon from abroad will prove a
serious menace to the prosperity of the industry; more
especially so-if the foreign producer once obtains a firm
foothold and finds that- it is worth his while to produce
apparatus specially applicable to meet the conditions
existing here. ’ ’

: 22
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Our Correspondent, who
has recently visited the
United States, gives his

views on the present posi=
tion there, with special

HE present position of radio development in the
United States is the product of a set of circum-
stances d1ffenng in most respects from anythm0

which is met with in this country. Of these the most far-

reaching in importance are three, namely, the size of the
country and the nature of the broadcasting service, the.
~ patent position, and the gemeral plentifulness of money

coupléd with a readiness to spend it on any novelty.
i Spending Capacity of the Public.

The last of these causes needs very little explanation.
As a result of the war and the whole attitude of the
country on the subject of trade, money is undoubtedly
very plentiful and the public has little hesitation in
spending. it freely on any device which adds to the interest
in life. ¥rom this it follows that radio sets sell in very
large quantities, and there is little or no demand for cheap
and simple types. Crystal sets are exceedingly scarce,
and when met with are little more than toys. Again, one-
valve sets are not common, although there are a few at
prices of the order of £2. There are a certain number
of two-valve sets at prices of about [£6 or £y, but by
far the greater number of sets seen employ four or more
valves. Although there is unquestionably a good deal
of experimental construction of sets done, there is very
little doubt that the ratio of manufactured to home-made
sets in use is much greater in the States than in this
country.

How the Patent Position has Influenced Design.

“The effect of the patent position in America is quite
as important a factor as the readiness to. buy, In this
country any bona fide manufacturer of sets can obtain a

9

reference to the conditions
which have governed the
development of Receivers.

licence which enables him to employ practically every
patent of value, and this being the case design is not
interfered with in the least by any. fear of mfnnoement
On the other hand, in the United States a large number
of basic patents are held by one large organisation which
does not licence outside manufacturers upon any terms,
and in general the holders of any patent of value use it
themselves or at most only licence a few other firms
to do sa.

This line of action puts a very severe handieap in the
way of any new firm wishing to take up the business of
wireless manufacture, and in actual fact the bulk of the
manufacture falls into the hands of two groups operating
two sets of patents, and with designs which are to a very
large extent the result of the patent position in which the
firms find themselves.

Effect of Geog‘raphieal Conditions.

The remaining cause, namely, the nature of the country.
and the broadcasting service, has perhaps a still more”
far-reaching effect. In a country comparable in size with
Europe there are about 6oo fairly high power transmitting
stations, but there exists no organisation such as the
British Broadcasting Company, whose direct business is
the supply of first-class broadcasting matter. The bulk
of the American broadcasting programmes is provided
for indirect advertising purposes, and it can readily he
understood that the amount of money which it is
economical fo spend in this way is not sufficient to enable
first-class artistes to be engaged with any frequency. As
a matter of fact, it is by no means unknown for artistes
to pay for “ the use of the ethef £’ that is to say, for
an opportunity to broadcast.

A 13
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Radio in the United States.,—
The Programmes.

As a result of all this the
quahty of the programmes is
poor in comparison with the
technical excellence of the
stations’ themselves, and it
further follows that public
interest is . diverted in the
direction ot the picking up
of distant stations rather
than in the actual musical
results, obtained from any
one station. This leads to a
selective type of design
enabling great ranges to be
obtained, but not paying
any very great attention to
the actual quality of reception, particularly on loud-
speakers. Together with the desire for range lies the
need for very great selectivity, as all the larger cities
have at least one, and often several, broadcasting stations,
and as an example the city of New York has more than
a dozen different stations.

Very fortunately either of the two main methods of
attacking the problem of range need very little modi-
fication in order to obtain high selectivity. The difficulty
in regard- to selectivity may be emphasised by pointing
out that nearly all the 6oo stations in the counfry operate
between 250 and 6oo metres. This limitation of wave
has, of course, one -advantage, in .that it leads to a good
deal of simpliﬁcation and cheapening of design, because
the ordinary receivers on the market are arranged almost
without exception to cover thxs ‘band only

Types of Receiver.

The two main types of successful receiver -evolved: to

meet these . special circumstances” are the neutrodyne
and superheterodyne. =~ The performance of these types
is very similar, but the superheterodyne obtains its

The compact arrangemen? of the ‘¢ Radiolz *’* receiver can be seen from this piLtui‘e.
are housed in separate compaxtments at each end of the cabinet.

A Iy

The ‘¢ Radiola *’ six~valve superheterodyne
receiver.

results from a frame aerial, whereas the neutrodyne re-
quires an open one. As an instance of the degree of
selectiv 1ty obtained, an American superheterodyne receiver
gave quite satisfactory reception of other stations without
interference at a distance of about goo yards from the
New Y ork stations WGY and WJZ.

Limited Range of Valves,

Another feature of interest in the American market
is the small number of types of valve employed. Types
commonly met with do not exceed half a dozen in number,
and are very closely comparable to types of general pur-
pose valves on-the English market. The bright filament -
valve is obsolete,  and there is little or no tendency to
produce valves with special characteristics to meet special
requirements. As an example, the American market does
not include a range of valves with a high magnification
factor for resistance capacity amplification, or with low
internal impedance for power handling purposes, although

“there exist one or two exceptions to the latter rule.

It is customary to operate loud-speakers with general
purpose valves with characteristics similar to the British
D.E.5 or even the,D.E.3 or the Weconomy valve, As
may be expected, the results are not always very satis-

-factory owing to the valves being unable to meet heavy

demands . for power handling
without distortion.  The re-
sistance capacity -method of
low-frequency amplification is
~a field practically unexplored.
Reflex circuits do not appear to
be in any great demand.
There are no regulations in
the United .States to prohibit
the use of reaction coupled back
to the aerial in such a way as
to make it possible to produce
oscillation, but there appears to
exist a strong feeling in the
trade that it is undesirable that
sets of this type should be put
- into the hands of a public who
. are not always capable of using
them avithout .annoying their
neighbours. As a result only

The batteries
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Radio in the United States.—
one or o types of instrument on the market are designed
on these lines.
these types, though numerically small, enjoy great popu-
larity, and - this-is in all probability due to the extended
range which this ty pe of construction makes possible with
even a few valves used on a poor aerial system. .
A point which may occasion some surprise is that short-
wave stations such as KDKA attract comparatively little
interest in the United States. They are . used -almost
entirely for wireless relaying, and as their programmmes
are being put out simultaneously from other stations on
a longer wavelength it has not been thought necessary
50 fal to provide commercially receivers suitable for
taking them direct.

The Priée of Receivers.

Thete are very large quantities of radio sets manufac-
cured in the States at prices which at first sight seem
low in comparison with those ruling on this side of the
Atlantic. Further investigation, however, shows that this
cheapness 1s more apparent than real, as the finish of
such items as cabinet work is in general inferior to the

Wireless
Worlldl

It should, however, be pomted out that-
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higher grades of article on sale in this country. Tt is
probable that the cost of an American radio set is more
equal to that of a comparable set on the home market
than is that of -an American automobile to the correspond-
ing English.car. -

In spite of the existence of.low consumption valves,

“ there does not appear to be any universal tendency to the

adoption of dry batteries for filament lighting. In the
generality of firms the accumulator still retains its old
popularity. Dry cells are, however, used almost exclu-
sively for high tension purposes in spite of the fact that
many sets operate with a number of valves without grid
bias, and therefore with high consumption of high tension
current.

Summing up, the demand of the American public is
not so much for good quality, but almost entirely for a
lnghly selective long range radio receiver which may
require a good deal of -expert handling to give its best
results. A highly finished article of furniture is usually
desired, capable of first-class artistic reproduction, and
this demand -has been excellent catered for by the radic
trade of the country.

LATTICE MASTS.

Simplified Method of Mast Erection.
THERE is inevitably a superfluity of component.

instruments made for the amateur, though it is

seldom that we hear of anything being done to
provide him with a reasonably cheap mast which can
easily be erected. For some time past Messrs. Hobbies,
Litd., have been experimenting at their Dercham Works
in an endeavour to design' a mast to meet amateur re-
quirements and which can be erected in confined space.

Of lattice box construction, .the mast possesses great
rigidity, and with ordinary care will not bend or sway
when the guy wires are only temporarily terminated to
the anchorages. The vertical timbers are of square sec-
tion, and a minimum of wood is used, so that the complete
mast is as light as possible. Each section is easy to lift
and turn, and weighs very little for its bulk. The bottom
section is naturally the largest, and each tapers gradually
to the top.

For a 7oft. mast seven sections are employed, and the
process of construction consists of badily raising the
mast by means of ropes and pulleys cairied by a trestle
ladder and inserting the sections in turn from the base.
The latter is placed over the spot where it is proposed
to erect the mast,
the pulleys, terminating at the foot of the section.
By hauling on the ropes the mast is raised sufficiently
to permit the insertion of the next section, each section
being allowed to rest on the ground whilst the joining
pieces are being screwed together. As the height in-
creases it is necessary to steady the mast, and the guy
wites are, of course, uncoiled as the sections go up, each
wire being held by an assistant, who pays it out slowly
as required. By this means the mast is raised simply

10

and two raising cords are run over.

The method of erec—
tion is unique. Sec—
tions are raised with
ropes and pulleys

attached to the top
of a trestle ladder.

and comparatively quickly, the guy wires being finally
adjusted when the entire mast has been fitted up. The
guy wires are best terminated on anchors of wood treated
with creosote and buried in the ground.
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A PAGE OF COMPARISONS.

Broadcastmcr in Other Coun‘crles. .

- ByW H. MERRIMA\[ AXEE

country is a national® characteristic,- and probably

CRITICIS\I of the methods adopted in: our own

the British Broadcasting Company, its methods and-

monopoly, earn more than theu fair share -of destructive

and a very meagre portion.of constructive eriticism. It

may be of interest, therefore, to contrast the’ different
regulations obtammor in other countries for the control
of broadcasting, and to consider whether they can show

any marked superiority over those in force in Great Britain -

and Northern Iieland.

In some countries the revenue for the malntenance of

broadcasting stations and the programmes transmitteéd is

dependent almost entirely upon a systein of advertising. .

This is the case in the United States, where the stations
are in the hands of individuals or companies, and are
grouped into three categories :—Class A, limited to
stations with an output’ of less than. 500 watts and using
wavelengths between 222 and 300 métres; Class B, w hich
does most of the public broadcasting, -is allowed an output
of 500 to 1,000 watts, or in certaid cases greater povwer,
- and uses wavelengths of 300 t0 345, 375 and 545 metres ;
Class C, which is now obsolescent, comprises stations at
present licensed to use a wavelength of 360 metres, but
these are gradually being absorbed into Class A, and no
new Class C licences are being issued.

Divers Regulations.

In South Africa, also, licences are issued to individuals
who thereby obtain the exclusive right to broadcast over a
certain specified area.. They may transmit advertising
matter for a limited time daily, not exceeding 10 per
cent. of the total programme, and may also contract with
listeners within their prescribed area on terms ranging
from £2 per anhum for private residences, to £6 for
fully licensed hotels. Listeners, in addition, must take
out an annual licence, for which the fee is 5s.

In Australia the experiment of employing receiving
sets with fixed wavelengths, which could only be used

for the particular transmitting station, proved ineffective,

and the old regulations have given way to-others under
which the bloadcastmv stations are divided into two
classes, one of.which receives revenue from licence fees
“and advertisements, and the other receives no revenue but
may advertise: = Stations of the first class are strictly
limited in number, and collect licence fees from receivers,
which vary, according to the distance away, from j3os. to
20s. for ordinary licences, and from 10 to .£7 10s. for
hotels ard places of entertainment. ‘

In Canada licences are issued for private commercial
broadcasting stations, but no tolls, fees, ¢or other con-
siderations may be. collected . without the consent of the
Department of Marine and Fisheries. Amateur broad-
casting licences for short distances are also granted. to
recognised radio associations. .

a 16

‘to the Unione Radiofonica Italiana,

In Blelgi’um the regulations affecting - broadcasting are
believed to-be still" under discussion, and receiving sets
are suliject to a tax \al)lnv with the number of \al\ es
used.

In Germany the transmission of broadcast news, etc:, is
conducted by the:rState authorities .and receivers, which
must be approved and stamped by the Post Office; are
subject to taxes varying with the number of valves used
and the degree of amplification.

In Italy a concession for broadcasting has been granted
who receive .a tax
on each receiver sold of 5o lire plus an additional tax
according to the number of valves used.

]apan has adopted the plan, tried unsuccessfully in

* Australia, of having receivers tuned only to prescribed

Wav elenvths )

Spam is erecting official broadcasting .stations which
may use sufficient power for the range desired and wave-
lengths between 1,550 and 1,650 metres. Licences are
also granted for private stations limited to-an output
of 8 kw., and using wavelengths from 300 to 440 metres
and from 460 to 500 metres. The licence fees vary
according to the power and number of hours service.

In Switzerland, broadcasting is under Government con-
trol:. Receiving stations are divided into eight different
classes according to whether they are intended for public
or private use and the type of aerial employ ed. The fees
range from 1o francs for private receiving sets to 120
francs for commercial receiving stations.

It is apparent from the f01ecr01ncr remarks that the
methods and regulations for conlrolhnff broadcasting are
many and varied, and. to those who carp at our own

. methods, we can only say, in the words of Capt. Bruce

1

‘Bairnsfather, “ If you knows of a better ’ole, go to it

A Comparative Chart.’

On the next page is an interesting chart giving a com-
parison of the number of public broadcasting stations in
different countries of the world, their aggregate nominal
power, and the average distribution in watts per square
mile of territory. ‘This latter comparison is perhaps
soméwhat misleading for such countiies as the United
States and South Amenca, where there are.vast expanses
of territory unserved by broadcasting stations, and others -
where these stations are almost too numerous. In com-
puting the aggregate power, we have included relay
stations, but haxe only taken into consideration the
“ Class B ’? stations of the Uhnited States, as it is under-
stood that those of Classes A and C are mainly used for
instructional or private purposes. -The comparative height
of the masts indicates. the number of stations, the size
of the generators-the aggregate power, and that of the
valves the average dlstrlbutlon per square mile- of
t6111t01y / :
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The comparatively slow. progress made in France in the develop-

ment of broadcasting is no doubt due to the aititude of the French

Government. - Only hwo privately owned stations are af present in

_eperation, whilst fhe {ransmissions from the official stations are
essenlially of an éxperimental nafure.

By Our ‘Paris Correspondent.

HE broadcasting situation in France to-day is such
that extensive changes in the organisation may take
place at any time. = As the broadcast listenets in

nearly all countries have learned, to their sorfow, radio is
hecoming more and more a political football. In France,
where Government monopolies of all the most necessary
forms of communication exist, broadcasting is face to face
with many difficulties.

Tor the momient, however, it is not a Government mono-
poly, and for the time being there is still some doubt a
to whether it ever will become so, in view of the nolent
opposition shown by the Press and the public as well as
most of the wireless manufacturers. On the other hand,
the new Government is inclined to take a strong view,

The rectifying valves at the Radio Paris station.

A 18

and, in any case, few legislation ot 4 somewhat lasting

character is anticipated. If radio broadcasting can bhe
shown to be an income-bearing investment for the Govern-
ment, then in that case it seems almost certain that it
will ultimately be taken over as a State monopoly.

2

.- Regulations Hamper Progress.

The present regulations governing private broadcasting
are somewhat vague. = The original conditions necessitated
permission being. obtained from the Government before a
broadcasting ‘station could be erected ‘and the payment of
taxes bearing a certain ratio to the power of the station:
These taxes naturally had a considerable effect in pre-
venting any ‘private enterprise in broadcasting. In fact,
during the summer of 1923 there was a discussion of an

~increase of taxes, which would have amounted to a charge

of something like Fis.ro,000 per annum per kilowatt,
and this produced an almost complete cessation of amateur

“broadecasting; whilst private manufacturers were on the
point of giving up in despair.
. new "Decree was passed which liberated all amateur

But later in the year a

broadecasting ;stations and broadcast listeners from taxes
and also from Government supervision except for certain
minor- regulations. This change of attitude of the
Government brought the amateurs out of hiding and also

27
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prompted a large number of
applications for broadcast-
ing privileges. The posi-
tive effect of the Decree was
that the right was extended
for veceiving ‘sets to ‘e

anyone of French nationality
after the registration of the
station at the neavest Post
Office and on payment of a
tax of 1 franc. Any re-

to entertain the public—as,
for instance, in restaurants,
music halls, etc.—was sub-
ject to a minimum tax of zoo

receiving station if used for
any other commercial pur-
pose  without special

authority was liable to be
instantly closed and the ap-
paratus confiscated

The Official Attitude.

Transmitting stations were divided under five separate
categories. Broadcasting stations came under the direct
supervision of the Under-Secretary of State, and also,
from the technical aspect, under the Department of Posts
and Telegraphs. . All applications for permission” to
establish - broadcasting - stations, as well as for amateur
transmitting stations, had to be made to these depart-
ments, and. were subject to be made use of at any time by
the state should necessity arise in the interests of the

Aerial system of Radio Paris.

public or the safety of the state. A complete specifica-
tion of the station had to be submitted to the Department
of Posts and Telegraphs, and taxes varying with the in-
put power could be imposed. This Decree, however,
although it was passed, has never yet been put into effect,
and at present if application is made for a broadcasting
station it has to be submitted to the Minister of Posts
and Telegraphs, where the application is very likely to
be held up indefinitely, as the Department reserves to

itself the right to grant or refuse licences as it sees fit.
The net result of this situation is that there are at
present only two private

broadcasting stations in exist-
ence in France. These are
Radio Paris, owned and
operated by the Société Fran-
caise Radio-Eléctrique, and -
the Petit Parisien, owned by
the newspaper of that name.
Radio Paris has been in
operation since 1922, -and
commenced activities a few
months after the first tele-
phony transmissions were
conducted in France by the
Eiffel Tower station. ~ Ac-
cording to estimates which
have been supplied, there
have actually been owver
thirty applications made for
permission  to  establish
broadcasting stations, but, as
the officials themselves say,
‘ One must be a little care-» .
ful to whom one grants such
licences.’”’ The officials cer-
tainly have been careful |

The Eiffel Tower studio.
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In one direction this cau-
tion in granting licences has.
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no doubt, had a directly
beneficial effect, because if
licences had been freely
granted in the early days,
the extent of interference in -
France between one station
and another would have
made broadcast reception
almost impossible. Interest
in reception in France is
mainly confined to the shorter
wave stations,. as long-wave
ones, such as the Eiffel
Tower, are not very popular,
no doubt partly on account
of the fact that, as the Eiffel
Tower .is an experimental
station rather than a broad-
casting service station, the
quality of transmis§ion varies
according to the nature of the
experiments being carried
out, and very often the

quality is so poor that- the
public dc_erive no entertain« Sludio of the Radio Lyon station operated by the French Government.

ment from listening to it, whilst, in addition, frequent
variation in wavelength is very disconcerting both to the
manufacturer and to the public using receiving apparatus.
Just as in England, the fact that there are short-wave
and long-wave stations to listen to has increased the cost
of manufacturers’ .receivers, and consequently the price
to the publie, apart from the fact that the technical diffi-
culties encountered in designing selective receivers which
will tune to both wavelengths are by no means easy to
solve. )

State Monopoly Proposal.

But perhaps the worst set-back to wireless develop-
‘ment in France came in November, 1924, whea pro-
posals were made to the Government by the Ministry of
Posts and Telegraphs recommending that broadcasting
should be taken over by the Government monopoly. The
reasons given for this suggestion were that, in a limited
territory such as France, wireless might become a menace
rather than an aid in the event of war. The proposals
further suggested thaf a chain of Government stations
should be erected on somewhat the same lines as the
B.B.C.’s stations in Great Britain, and that a central
office should be established in Paris.

The effect on the Press and the public of these pro-
posals was much the same as when the new Wireless Bill
was Introduced -in. England.. A storm of protest was
raised on-both sides, and it seemed that the proposals of
the Ministry of Posts and Telegraphs might have to be
dropped and, in fact, there has been no attempt up till
now to interest the Government further in the scheme.
In spite of this, the French manufacturer still has always
the fear of Government action and Government mono-
poly hanging over his head, and, under these circum-

. stances, regards it as not worth while to incur the expense

The transmitter panels at the Radlo Lyon station.. Other govern-  of cstablishing a broadcasting station with the probability

ment controlled stations ﬁﬁﬁsgﬁgif c.:onstructlon at Toulouse and | that after a while it will be closed down, v
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HOLLAND.

A Pioneer in European Broadcasting.

By W. PEETERS

(Our Correspondent in Holland).

OW that Holland has taken part in the first Inter-
national Broadcasting Conference recently held
in London at the instigation of the British Broad-

casting Co., and is also represented on the Committee
which will take up its abode in Geneva, the occasion is

favourable for reviewing the progress of radio in Holland. .

Holland a Pioneer in Broadcasting,

Lbncr before bloadcastlmT stations  were erected in
England radio-telephony stations operated in Holland
and regularly gave gramophone concerts, the best known

being that of the Netherland Radio Industry at The -

szuc (PCGG), which for some months transmitted con-
certs, later organised by 7'/e Dazly Mail, which were
heard well in England.

Amateur progress was also well advanced, and hun-
dreds of experimenters keenly followed the wireless
events. On account of the nearness to Germany, the
apparatus used came chiefly from that country, and, after
the war, component parts from German military sets were
brought wholesale across the frontier,

For many vears this stock could readily be drawn upon
and every amateur could provide himself with a complete
receiver. Now, however, this is no longer the case, and
our own products, supplemented by parts imported from
America, England, and France, are almost exclusively
used.

Amateur Transmitting Licences,

The oldest and largest amateur radio organisation is
the Netherland Association for Radio-Telegraphy, which
has branches throughout the country, and is authorised
by the Government to transmit from its various centres.
The Government only grants transmitting licences to
amateur associations, and not to individuals, The maxi-
mum energy permitted is 1oo watts, and the wavelength
must not exceed 200 metres, »

Notwithstanding this prehibition, there are numerous
amateurs secretly transmitting and using call-signs begin-
ning with the letter O or P. Many have worked with
Anleuca, while they are reported daily as havmcr been
heard in all European countries.

The number of listeners is daily increasing, and there
are now about 45,000, the majority being in Amsterdam,
Rotterdam, and The Hague.

To be independent of. foreign cables during the war, a
powerful radio-telegraphic station was built at Kootwyk,
near Apeldoorn, which maintains a regular service with
India (Bandoeng). The aerial is suspended on six masts
‘212 metres in height. The receiving station is at Meyen-
dell, and both stations are controlled from the telegraph
offices in Amsterdam. :

A powerful transmitting plant has been installed in
the Amsterdam Stock Exchange, which, at stated times,

14

broadcasts financial news for the benefit of provincia)
bankers, while the well-known Press office of Vas Diaz
in Amsterdam also uses this transmitter for the dissemi-
nation of the Press messages, which are received by the
provincial papers, who are thus able to publish the latest
news.

Most of the banking houses in Amstérdam are equipped
with receiving apparatus enabling them to pick up several
wireless services, e¢.g., the traffic between Iondon and
Paris, Berlin and Hamburg, etc. Communication with

. Paris and Hamburg is also expedited by this means

through the intermediary of Amsterdam, as it is found

.that radiograms are quicker than cablegrams, and, in con-

sequence, Amsterdam is in receipt of financial news from
the London and Berlin exchanges within five minutes,
greatly to the advantage of the banks.

The Broadcasting Stations.

W1th regard to broadcasting, Holland has no official -
stations, but there are radio-telephony stations belonging
to wireless companies operated at their own expense. The
Nederlandsche Seintoestellen Fabrick is an exception. In
the early part of 1924 a syndicate of Dutch listeners was
formed to collect the money necessary to defray the
expense of the programmes, and obtained the use of the
transmitter at Hilversum free of charge. Listeners send
in voluntary contributions, and, thanl\s to their help, the
periods of transmission have steadily increased. Concerts
are transmitted almost daily, and have become well known
abroad. The Philips Factory at Eindhoven has lately
presented two masts 6o metres in height, so that the range
of the station is now greatly increased.

No. Receiving Licences required.

No licences are required in Holland. Receiving is
free, and there is no tax on the apparatus. The most
popular foreign reception is from the Chelmsford station,
and its excellent programmes are greatly appreciated by
all Dutch listeners.

We have no national radio industry. The apparatus
made here is constricted of imported parts, and coils of
the honeycomb type are generally used. Complete sets
are imported mainly from France, with built-in coils de-
signed for wavelengths of 200 to 3,500 metres. Tele-
phones and loud-speakers come mainly from England.
Four radio journals are published catering for the re-
quirements of both listener and experimenter.

In September the Second International Radio Exhibi-
tion will be held in Amsterdam, at which English firms
will be represented. This promises to be as succesqful
as that held last year. :

Trom May zgth to June 7th there will be a radio
demonstration at the ]\m‘laus in Schevenigen organised
by the Nederlandsche Vereenigingvoor Radio Telegraﬁe.
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» WILLI[AM[ STURGEQN

Centenax

of the Inventxon of l:he Electromagnet

Absiraci‘ of a: Lecture Delwered at the Royal Soozeiy of Arts on May 20!51
‘ By Dr. I A. FLEMING, F.R.S,

NE of the most important in- .
! " venfionsever made in connec-

tion with .electrical science -
was the electlom'tonet W thh was .
given to “us ]ust a hundled yeals ago
by William _Sturgeon, a poor shoe-
maker, and some timie private in
the 2znd. Battalion of the Royal
Artillery. .- - . :

An electlomaffnet consists of a bar
or iron, Stlawht or of horseshoe -
form, w hich i is wound over with rmnyv
turns of copper wire, -

When an electuc cuuent is Sent
through this, wire, - the iron becomes
a po“elful magnet,. but . that mag-
netism chsappeftrs Ww hen the current is
stopped.

This appliance  is “the - ‘hasis of
nearly: all- the - technical applications |
of - elect11c1ty “The electromagnet : :
also provides ene of thé.most impor-
tant tools of the physicist, and some of Faraday’s greatest

discoveries were made by its aid. Sturgeon made the first

electromagnet with a rod of iron half an inch in diameter
and a foot long, which was bent into the form of a horse-
shoe and was wound over, spiral fashion, with 18 turns
of bare copper wire. When the current from a single
voltaie cell was sent through this wire the iron became a
strong magnet and could sustain-a weight of g lb.
Sturgeon presented his first electromagnet, with other
apparatus for explaining the facts of electromagnetism,
to the Royal Society of Arts of London in May, 1825,
and the Society gave him In return a silver medal and a
premium of thirty guineas. That original electromagnet
has, in the course of the century, been lost, but the in-
ventions of Sturgeon and some of the problems of electro-
magnetism were expounded to the Royal Society of Arts

on qu zoth in a lecture given by Dr. J. A, FIemmg,'

F.R.S., Professor of Electrical Engineering in the
University of London. Dr. Fleming e\hlblted a model
or replica which he had made of Stuwepn s ‘original
electromagnet, and explained the 1mplovements subse-
quently effected in it by ]oseph Henry in the United
States and James Prescot Joule in England.

Large electromagnets are now much used as workshop
apphances for hftan up masses of iron and also masses
of iron turnings, scrap, and- filings, which can thus be
lifted and transported without handling.

The second -part of the lecture was devoted to the con-
sideration of some .of the scientific problems involved.in

this remarkable property of ‘the common metal iron, of -

being magnetised. Métallurgists have long recognised

that iron can exist in several allotropic fomls just as can

phosphorus or selenium, in which the physical properties
A 2q

" Dr.J A. FLEMING, F.R.S

. forces.

*are quite different, though,  chemi-
cally- speaking,- they are the same
substance. At temperatires above
‘9ec® €. the -iron is .in. the form
-called Gamima-iron; and is non-mag-
- netic. and -~ possesses - considerable
power of dissolving carbon.. At
ordinary tempelatmes it is in the state
“called  Alpha-iron, and "is highly
magnetisable. Its crystalline - form
and spécific heat in the two states are
quite ~ different, and -the .atoms are
"packed closer tooethe1 in the Gamma
than in’ the Alpha iron. An experi-
" ment was shown by Dr. Fleming with
“a-red-het iron” wire allowed to cool
slowly to illustrate the passage back
“of the iron from the Gamma to Alpha
“form, and the expansion and recovery
_of maghetic power at a certain tem-
“‘perature. . Some metals, such as
‘manganese, ‘when alloyed with iron
have the power of keeping it in the non-magnetic, or
Gamma, state even at ordinary temperatures. Samples
of the 12 per cent. manganese-steel, discovered by Sir

‘Robert Hadfield in 1882, which is non-magnetic, and the

non-magnetic cast-iron of Dawson and Ferranti, were
shown.

A 'very remarkable nickel-iron alloy, called Permalloy,
containing 78.5 per cent. of nickel and 21.5 per cent, of
iron, was produced a little time back in the United
States by the research engineers of the Western Electric
Company. This material has 100 times the magnetic
permeability of pure iron for very small magnetising
It has been used for the ‘‘ loading ’’ or over-
winding of submarine telegraph cables on the principle
first made known by the late Mr. Oliver Heaviside, and
the result has been to increase the speed of signalling
two or three times when comipared with a similar cable
loaded only with pure iron.

- Scientific questions connected with the cause of the
special magnetic property of iron, nickel, and cobalt were
discussed by Dr. Fleming, and the Jlecture concluded
with a- further reference to Sturgeon’s work. He was
the first to introduce the amalgamation with mercury of
the zinc plates in a voltaic cell, thus effecting a great
saving in zinc -waste when the cell was not in use. He
was the first to produce an electric motor rotating by an
electric current, and many -other smaller inventions. Un-
fortunately, . scientific research was not a remunerative
pursuit in Sturgeon’s day, and. the last years of his life
were spent in great .penury. But he was one of those
who helped to lay the foundations for modern electrical
engineering, and his name and work deserve to be remem-
bered even a century after that work was done.
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Events of the Week in Brief Review.

FRENCH _GOVERNMENT AND
ESPERANTO. .

Esperanto has been accepted by the
French Government as an aunthorised
language for postal, telegraphic, and
radio-telephonic messages. . :

0ooQo

HAVE YOU HEARD MILAN ?

Transmissions have begun from the new
broadcasting- station at Milan, which
operates on 545 metres, with the call sign
SITI. Thé evening concerts commence at
6 p.n1. (B.S.T.), though news builetins are
transmitted during the day at 1.30, 2.0,
3.30, and 5.30.

[eNeReNo)
BROADCASTING THE NIGHTINGALE.
Saturday, May 30th, at 11.30 p.m., is

the day chosen for a rvepetition of last
year's experiment in broadcasting the
song of the mnightingale. If possible, a
conversation between two birds will be
transmitted, and for this purpose two
microphones will be installed in the
garden of Miss Beatrice Harrison’s house
at Oxted, Swrey. Miss Harrison will
lare the birds with soft strains on the
*cello.
0000
WIRELESS AND BACCHUS.

¢ Customers move to the room where
the loud-speaker is, but they do not drink
more,” say the Liverpool police in answer
to suggestions that wireless in licensed
houses encourages heavy drinking.

Since last November broadcast receivers
have been permitted in several public-
houses, and permission has just been
renewed. .

[cNeNeNo)

THE CQ NUISANCE.

An appeal to FEuropean amateurs is made
by a Norwegian reader, Mr., J. Diesen,
who asks transmitters who send out CQ
calls to state on what wavelength they
intend to listen. The ordinary general
call is answered by transmitters on every
eonceivable wavelength, with the result
that considerable interference is caused
over a very wide band.

0000

. LONGER AERIALS ?

Sir W. Mitchell-Thomson (Postmaster-
General), in answer to a question by
Colonel Day in the House of Commons,
stated that the question of increasing the
standard size of wireless aerials had
recently been considered, but the conclu-
sion reached had been that such an in-
crease would not be in the general intevest.
‘Where, however, there are special reasons
for requiring the use of a larger aerial
permission is given on application.

4"

20-METRE WORKING WITH NEW
ZEALAND.

My, E. J. Simmonds (G20D), of Ger-
rards Cross, has added to his long list of
achievements by -being the first British
amateur to effect two-way communication
with New Zealand during daylight on
20 metres. This occurred at 5.30 on the
morning of Sunday, May 17th. At that
time Mr, Simimonds was in communica-
tion ‘with My, C. D. Maclurcan {A2CM),
of Strathfield, N.S.W., when he picked
up a call on a slightly lower wavelength
from Mr. Ralph Slade (Z4AG), of Dune-
din. He immediately replied with con-
gratnlations, and a schedule of working
was arranged for the following morning.

Working was resumed at the stipulated
time on Monday, and Mr, Simmonds sent
the following message : “To the Radio
Society of New Zealand,—Greeting by
first daylight 20-metre communication
between New Zealand and Great Britain
from the Radio Society of Great Britain.”

The tests between the twao stations were
carried on until 6.20 a.n., when fading
set in.

In connection with this achievement it
should be borne in mind that at the time

of transmission New Zealand and Great
Britain were both in daylight, the time
in Dunedin being approximately 5 p.m.
My, Simmonds has met with further
success in his daylight transmissions to
Australia. While working with A2CM
on Sunday, May 17th, his signals were
reported as ““ten times stronger ”’ than
in the previous week. At 6 a.m. A2CM

requested him to listen for A2DS, and . :

five minutes later this station, owned by
Mr. R. R. Davis, of Vaucluse, N.8.\W,,
was heard. Signals were weak, however,
owing to the approach of darkness in
Australia.

During these experiments the power at
G20D was 125 watts.

0000

VIENNA RELAYS 5XX.

A compliment is being paid to British
broadeasting by the Viennese broadcasting
authorities, who have made arrangements
for the vetransmission of Chelmsford’s
programmes from the Vienna station.

A nine-valve receiver has been installed
on the outskirts of the city and this picks
up the programmes from 5XX several
times a week. The receiver is connected
ts the broadcasting station by laundline.

FLYING LESSON BROADCAST, Thousands of listeners recently enjoyed the novelty

of hearing an actual flying lesson broadcast from 2LO. 'The tutor was Mr. Alan Cobham,

who is seenm in the photograph with his pupil, Miss Heather Thatcher, the well-known
actress,
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'THE DERBY.
Eleven fixed wireless stations are being.
employed by the police to direct traffic
- on the roads to Epsom. Xach station
maintains touch with the office of the
Assistant Commissioner of Police, which
is situated at a point north of the Epsom
grand stand. - ’
0000
' A CORRECTION.

We regret a small omission in Fig. 2
of the article entifled “The Crystal as an
H.F. Amplifier,” by L. L. Barnes, in our
issue of May 6th. The figure in giestion
omitted to show the resistance connected
in the lead between the earth side of the
crystal and the sliding contact of the

potentiometer. ) - ,
0000

CGALLS HEARD IN GERMANY.

We print below the first list to reach
this office of British calls heard in Ger-
many. The sender is Herr Rolf Formis,
of Stuttgart. )

2NE, 2DX, 2NB, 2BZ, 5GS, and 6RM.

A three-valve receiver (0-v-2) was used.

. 0000

ITALIAN TRANSMITTING CONTEST.

A prize contest for Italian transmitting
amateurs is being arranged by Il Radio-
giornale nnder the auspices of the National
Radio Club of Italy, to take place from
June 1st until March 31st, 1926. .

The prizes will take the form of gold, '

. silver, and bronze medals, and also wire-
less apparatus presented by leading manu-
facturers. The awards will be made for
the following achievements :—

(1) The greatest distance traversed, duly
confirmed by QSL, with a power of less
than 200 watts (minimuem 10,000 kilo-
metres). :

(2) The greatest number of two-way
comniunications, duly confirmed by QSL,

with a minimum distance of 5,000 kilo--

metres.

(3) The most interesting report, having
reference to the hour, season, etc.

In view of this competition the National
" Radio Club of Italy earnestly requests
amateurs throughout the world to be good
enough to send reports of reception to
their Italian comrades, to give them every
opportunity of competing successfully.

. O000Q
OWNERSHIP OF 20Y.

With reference to the letter from Cap-
tain E. J. Hobbs in a recent issue regard-
ing his late call sign, 20Y, we have been
advised by Mr. Charles A. Harnwell, of
Traveller’s Inn, Denby Dale, Hudders-
field, that this call sign has now been
allotted to his station. He iwould be
glad to hear from the many correspondents
who have recently sent reports to Captain
Hobbs.

0000

IDENTITY OF 2VX.

The cail sign 2VX no longer belongs
to a transmitter in the Coventry area, but
has been assigned to Mr. W. R. Clark,
Roselyn, 3, Caroline Place, Aberdeen. All
QSL cards ave promptly acknowledeed -
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ICELAND AGAIN.

Another amateur to work with 1BG
of Iceland is Mr. P. H. Dorté (G6DO),
of Weybridge. Communication was

- effected on May 13th, when 1BG’s signals

were received. at fair strength on a.two-
valve set. He was transmitting on .98
metres, and fading was hardly notice-

able. . - |

o000

' WIRELESS BUSIMNESS IN MOSCOW.
. In Moscow the public interest in wire-
less has vesulted in a shortage of ap-
paratus. Several establishments are busy,
says a Moscow journal, but are unable to
keep pace with the popular demand. The.
quality of the available goods leaves
something to be desired,- and particularly

FIELD DAYS.

The opening of the Field
Day season was observed by the Wim-
bledon Radio Society; on Sunday, May
10th, when experiments were conducted

on Bookham Common. The photograph
shows the mobile t{ransmitter 2CA,
operated by Mr. C. P. Jones:

is this the case with crystals, which are
stated to be very insensitive. . Provincial
buyers hail from the Ural, Siberia and
the Caucasus, and a considerable mail-
order business is already in existence. It
is understood that a Russian radio exhibit
will be a feature at the coming Scan-
dinavian-Baltic Fair.
0000

INDIAN BEAM STATIONS.

It is announced that the Indian Govern-
ment have signed a coutract with the
Indian Radio Telegraph Company for the
erection of beam stations for communica-
tion with Eugland and the colonies as
part of the Empire chain.

The first station, which is to be com-
pleted this year, will be erected at Kirkee,
Poona. Under the terms of the contract
the company must employ Indian labour
as far as possible.
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COLOUR IN THE STUDIO.

The unresponsive microphone and the
chill * atmosphere” of the studio have
long been regarded as a handicap to tem-
peramental artistes. . To-infuse warmth
and colour into the studio is the.object
of a new American scheme which is being
adopted at WJAZ, Chicago. Dr. M.
Luckiesh, Director of the Lighting Re-
search Laboratory, has been called in, and
he will superintend the installation of
apparatus which will provide ‘soft gra-
dations of light and ibold illuminative
effects to fit in with the mood of the
selection being given by the artist.”

We should imagine that many items- in
the typical broadcast programme would
impose a considerable strain on such an
equipment. -

0000

A SPANISH TRANSMITTER.

Reports on his transmissions are wel-
comed by Sefior Miguel Moya (EARI), of
Concordia 4, Madrid. He transmits on 40
to 1156 metres. i
- 0000
AMATEUR TELEPHONY FROM SWEDEN.

Probably one of the first occasions on
which good telephony below 40 metres
from a European amateur has been heard
in this country occurred on May 13th,
when Mr. G. L. Morrow (G6UV), of Berk-

- hamsted, Herts, was in communication

with Swedish SMYV. At 10.50 p.m. they
were working with Morse, 6UV being on
45 metres and SMYV on 38 metres, but
a few minutes later SMYV attempted
telephony on the same wavelength,

To the surprise of Mr. Morrow, speech
came through in excellent quality and at
good strength, and communication was
maintained in this manner for half an
hour, 6UV replying in Morse.

It is understood that the Swedish trans-
mitter was employing a power of less than
80 watts, and, considering the distance
of 950 miles and the fact that 6UV was
using a standard low-loss two-valve
recelver (0-v-1) not designed for telephony,
the performance rveflects great credit on
SMYV. The station is owned by M.
Carlsson, c¢fo Graham Brothers, Stock-
holm. : -

‘0000

WIRELESS LESSONS IN MEXICO.
A national system of educational broad-
casting is being instituted in Mexico.
0000

TELEPHONY BETWEEN AEROPLANES.

“Tt was recently fonnd feasible for
pilots in aeroplanes tor converse with each
other when they were in full flight and as
far as five miles apart,” writes Mr. J. H.
Morecroft in the June number of ‘“ Radio
Broadeast,”” New York. ¢ This feat was

accomplished during preliminary tests in’

equipping army - aeroplanes for summer
inanceuvres. Iive miles seems a very

-short distance to us who nightly hear

concerts a thousand miles away, but it is
to be remembered that the power output
of the aeroplane transmitter is necessarily

low, and there is the difficulty of re-.

ceiving—enormous hecause of the exces-
sive noise caused by the powerful motors
and the hurricane rush of the wind.”

20-2%
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250’ New Studios.

Plans are in hand at Savoy Hill for
adding to the studio accommodation. At
present there is the main studio on the
first floor, whence all the big items are
broadcast, and the “ald * studio, as it is
called, on the third floor. The latter is
used for talks, the-Children’s Corner,
rehearsals, ete. It may presently he
scrapped and a new studio as large as the

wmain studio constructed, with two smaller -

studios, one of which will be used for
talks and the other for specialised work,
such as aunditions and rehearsals,

0000

Control of Sound Effects.

Special methods will be introduced of
increasing or lessening the draping ma-
terials, so as to control the sound effects.
Improved methods of ventilation will also
be introduced to exclude extraneous
sounds. Microphones, amplifiers, tele-
phones, and other adjuncts of transmis-
sion will be practically identical with the
apparatus in the existing main studio.

' ccoo

The Oxford Sireet Station. .

An idea is abroad that the Oxford
Street Station is proving exceedingly
troublesonie.
two breakdowns have occurred there,
That is not the case. The breakdown on
May 4th, on the occasion of the American
Ambassador’s speech at the Hotel Vie-
toria, was at the hotel end.and not at
2L.0. The station itself has had only one
breakdown, viz., on May 13th, when no
transmission was possible for an hour
and a half.

0000
Induetion from 2LO.
.Extraordinary reports are made by

listeners as to the induction from 2LO.
In a street abutting on the transmitting

station it is said that the broadcast may.

be obtained off the water pipes at any

time desired. .
0000

Relay Station for Bristol.

Is a relay station necessary for Bristol?
Some Bristolians are privately pressing
the claims of the city to this develop-
ment ; others state that crystal reception
is possible, with a good aerial, from Birm-
ingham, Cardiff, 5XX and Bournemouth.
“No immediate prospect of a relay sta-
tion for Bristol or any other locality ” I
"~ am told at the B.B.C. headquarters. But
1 believe that much depends on the pass-
ing of the Wireless Bill as to the pro-
vision of additional  stations, both wmain
and relay, in certain towns. Meanwhile
it must be remembered that ninety per
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Reports have stated that

.

FUTURE FEATURES
Sunday, May 3Ist.
Loxpox.--4 p.m., The Capetown

Orchestra.
CArRDIFF. — 9  p.m.,
‘“ The Redemption’
Pentecost.”
MaxcuesTER. — 4
Favourites.
Menday, June Ist.
Loxpox.—8 p.m., Bank Holiday

¢ Spring,”’
and ‘“'The

3

pm., Choral

Programme.
Berrast—7.30 p.m., ‘‘Black and
White.” -
Tuesday, June 2nd.

Loxpox.—9 p.m., Song Recital by
John Coates.
Berrast.—4 p.m., Elgar’s Birthday.
Wednesday, June 3rd.
"Loxpox.—8 p.m., An Hour from
H.M.S President.
Bouaxemovta. —8  p.m.,
Rose of Araby.”
Carpirr.—8 p.m., ““The Spirit of
Adventure in Wales.”

Du~xpie.—12 p.m., Presentation of
the Freedom of the City of
Dundee to ‘the Prime Minister,
Mr. Stanley Baldwin.

Thursday, June 4th.

Loxpon.—8.46 p.m. ‘‘The Beg-
gar’s Opera.”” (A Shortened
Version.)

Brrywaiam.—8 p.m., Dramatic
Kpisodes from Great Plays.
AperpEEN.—9 p.m., ‘° Coronation

Ode.” .
Friday, June 5th.
‘Loxpox.—8 p.m:, “ From the New
World.”
MANCHESTER. — 8 p.m.,
Songs—Humonr,
Grascow.—8 p.m,,
# Night.

“The

Band —
A Varied

Loxpox.—8 pan.,, Humour and
Novelties. )
BrryancHAM AND OXX.—8 pm.,

Popular Orchestral Programme.

Saturday, June 6th.

TOPICALITIES

cent. of the population is within crystal
range of a broadcast service. The other
ten per cent. of the population is inter-
esting the wireless engineers and their
needs are fully recognised.

0000
Such is Fame !

A gentleman in France has been re-
cently representing himself as **The
British Broadcasting Compauny of Lon-
don,” and has heen transmitting gramo-
phone records, songs and talks in a
language with a pronounced Gallic -
flavour, after which e has again lahelled
Mimself  “* The British  Breadeasting
Company of London now closing down.®’

Aware of the enquiries which were
being made about him, he changed his
title tec ¢ The British Idea Station of
London.” fe has been received ab
various places on the South Coast and
inland towns in the South of England,
and it is hoped from information in the
possession of the British officials that he
will be presently tracked down, as he

is  causing  considerable  interference
among listeners in this country.
CO0GCO

Secret Wireless.,

Wireless engineers. hoth at Savoy Hill
and elsewhere, would like to know more
about any new discoveries which indicate
a desire to provide an improved public
service, for only in the event of new move-
ments starting that are destructive of the
ideals of the public service which the
B.B.C. support is opposition likely to
arise from that company. The B.B.C,,
of course, claims no monopoly in broad-
casting. To the Government alone
belongs the right to decide whether any
hew and genuine rival service shall be set
up, whether for the broadeasting of
theatrical productions alone or for other
purposes.

- [sReNoNe]
Telepathy.

Mr., Edward Isaacs, the pianist, whe
recently broadecast from 2L0O, told me that
on one of his tours he received a sort of
telepathic message to the effect that cer-
tain artists who were to appear with him
in Chamber works had met with a rail-
way accident. The message reached Mr.
Isaacs some two hours before the con-
cert and impressed him so strongly that
he made emergency arrangements to fli
the programmie 1n other ways. His
decision was justified; for a telegram
arrived just before tlie concert began
reporting that an accident had befallen
the party and although the mishap was
not serious the artists were considerably

- delayed.
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Meutrodyne receiver constructed
irem an American set of parts.

\ SSEMBLING working apparatus
A from complete sets of parts with
the aid of a screwdriver and admir-
ably explicit instructions, is a practice

of American innovation, and, as is’

well known, the American markets
supply - sets of parts (kits) for the
home constructor, from an alarm
clock to a miniature power-driven
motor car, and in keeping with this
practice is the production of sets of
wireless receiver parts which require
only assembling and wiring.

The extent to which the com-
ponents have been prepared for
sssembly and the work needed to com-
plete the outfit depend not only upon
the design, but also upon the amount
of detail and finish undertaken by the
rmanufacturer. In America, the out-
fits, it can be assumed, are in the
same condition as if the parts of the
receiver had. been completely put to-
gether, given their commercial finish,
and then dismantled to ‘the point
“swhere the main components become
separated. ’ ’ :

OOOO_ .
NEUTRODYNE KIT.
The Neutrodyne receiver,
in keeping with. American
home construction practice,
is supplied by the F. A: D.

Andrea Co. (Fada). It is
marketed with all com-
ponent  instruments  com-
pletely  finished, and is

packed in a sectioned card-
board "box, and includes
everything to the last screw.
The baseboard is of polished
mahogany and the front
panel is Radion ebonite,
drilled and engraved. The high-
frequency transformers are, of course,
completely .wound, and already

B4

Wireless
World

AMERICAN
COMPONENTS.

attached by means of -short metal
brackets to their respective condensers.
Each high-frequency unit is mounted
on the panel by means of three
screws, and the dials held in posi-
tion with grub screws. The receiver
begins to resemble its finished form
after the work of only a few minutes.
The circuit is the well-known neutro-
dyne arrangement,- with secondary
tappings for the feed back potentials,
an(d includes two stages of high-fre-
quency amplification, valve detector,
and two transformer-coupled low-
frequency stages. A set of valve
holders is supplied, mounted on.sup-
porting brackets, though as far as the

user in this country is concerned,

these will have to be substituted by
an- ebonite panel carrying British
holders. The designer has aimed

MAY 27th, ip25.

SETS AND

A Review of Some
Selected  Instruments
which have. Reééntly
made their Appearance

on the British Markéf‘._':

at producing a -receiver of  high
efficiency and, at the same.time, pos-
sessing an attractive layout. For in-
stance, it will be seen that inspection
windows are provided on the panel
for three of the valves, whilst win-
dows for the remaining two would
need to be made at positions on the
panel that would detract from the
good appearance obtained by evenly
distributing the equipment. The de-
signer, therefore, abandons the inspec-

_tion windows for the high frequency

amplifiers, though he considers. it de-
sirable for the remaining valves.

In criticising the design from a
practical standpoint, many experi-
menters will think it undesirable to
arrange all terminals along the lower
front edge of the instrument, - This
means that the receiver must stand
above its batteries, with .the aerial
and earth leads, particularly the
former, . trailing across the front
of the aerial  tuning dial. The

[By courtesy of Henry de Leeuw.]

Rear view of the 5-yalve neutrodyne.
The layout of the parts provides for short
and direct wiring.

21-20




MAY 27th, rozs.

American Sets and Components,—
layout adopted lends itself to simple
wiring, and particularly in the high-
frequency stages, where the use of
short leads is a necessity if efficiency
has to be maintained. The low fre-
quency amplifying .circuit involves
break-jack switches for completing
the filament circuits and disconnecting
the low flequency amphf) ing stages.
Here again the. wiring 1s compact
and no lead probably exceeds 7in. in
length between any two points, many
of them being only an inch or two.

. It is surprising to find that, al-
though anadditional terminal appears
on the panel so that both of the low-
frequency valves can be operated
high plate potentials, no provision is
made for grid bias. Filament con-
trol for both high and low frequency
valves is obtained by a single rheo-
stat, whilst a separate control is pro-

B

One- and three-valve Reflex Sets, supplied in a2 semi - finished condition.
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though it is of somewhat different con-
struction; The body of the leak con-
sists of a glass tube, and the high-
resistance  material is a_ black sub-
stance deposited on the interior..
Referring-to the booklet of. instruc-
tions which accompanies the outfit,

one finds that the use of wire covered
‘with sleeving is-advised, and the com-
pleteness of these instructions can be
- gauged when one is told to check off

with an ml\ line on the wiring: dladram

[By- courtesy of Gaston E, Marbaiz.]
Finished

receiving sets, constructed from the parts supplied, are also shown.

vided for the detector valve by a
cleverly constructed filament resist-
ance which, by -means of a single
knob, gives both fine and coarse ad-
justment. All fixed capacity con-
densers are clamped with Prespahn or
similar material, and are sufficiently
light in construction to be supported
on the wiring.  The neutrodyne con-
densers consist of two short pieces of
wire fitting into glass tubing of
about 4in., diameter. Over this

slides a metal sleeve, partly overlap-

ping the wires inserted from the ends
of the tube, thus providing a suitable
condenser tobalance valve capacity. A
grid leak of the clip-in type is sup-
plied of overall dimensions similar to
the British  high-resistance leak,

equally well ‘1ccomphshed

each lead as it is fitted. The instruc-
tions for adjusting the neutrodyne
circuit-are extremely explicit, and the
use of a buzzer wavemeter,

company, . is ‘récommended, though
with the 111ge number of bloadcast-
ing stations in America, it would ap-
pear that the adjustment could be
with . in-
coming signals.

thtle purpose would be served:here

in advising the British reader who

has procured one of these American

outfits as to the best method of fitting -

it together, for the booklet leaves
nothing to chance.

The accompanying photographs
show one of these American receivers

made-up -
from parts- marketed by the same

5rr

built up to suit British valves, and
whilst the performance of the instru-
ment is very creditable, one wonders
why it -would not be better to pur-
chase- the completed set, which theie
is little doubt could -be marketed for
the same puce as the kit. Proh-
ably, the process of putting the
set together appeals to the American,

- though the amount of work involved
.does not compare
" expended by the average Britisher on

with the = effort

“his home constructed receiver,
o000

‘SEMI-FINISHED RECEIVING SETS.

It is perhaps more correct to refer
to certain of the American outfits as
** semi-finished *’ receivers, and it is

hard to see why they cannot he
marketed as finished sets when offered
in a condition so near completion.
There is nothing instructive and no
mark of ability is shown when con-
verting one of these outfits into a

.working set, -for not only are all the

components in position on the panel
and the baseboard, but, in addition,
most of the wiring is supplicd, so
that it is only necessary to lay it in
position and connect up.

For the wiring of the low-fre-
quency amplifying stages of a three:
valve receiver, all leads are cut to
length and laced together in the form

" of a-cable, each being of a distinctive

colour, so that if necessary it can be
traced. * Leads .are soldered to the
tags of the 3acks, and- the spare ends,
which are connected to the filament
and transformer circuits, are termin-
ated with tags, and so adjusted as to
length’ that when the cable is laid in

. position no error is likely to arise by

way of a wrong connection. A prac-
tical wiring diagram facilitates the
work of. connecting up. The tuned
circuits are, of course, wired with
rigid conductors, but it would seem
that in the design attention has not
only been devoted to an efficient and
well-balanced layout, but the com-
B35
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penents are so arranged that their
relative posifions permit of the pre-
paration of a practical wiring layout

which can be shown on a printed -

diagram an:l closely resembles the
paths taken by the leads in the set.

[By cowrtesy of R. A. Rothermel.]
Bradley condenser, The spindle is sup=
ported by a tubular bearing.
Represented actual size, the leads in
the set are almost equal i length to
the lines in the diagram.

The *“:All Amax 7 junior and
senior outfits are of the semi-finished
class. They are simple reflex re-
ceivers embodying high grade com-
ponents.

C000
KING NEUTRODYNE KIT.

Classed with the receiving sets sup-
plied in a partly finished condition is
the King five-valve Neutrodyne out-
fit. :

The tuning condensers and inter-
mediate transformers are mounted to-

[ By courtesy of R. A. Rothermel.]
‘The Cota condenser is another form of
one~bearing condenser design.

gether, the panel is drilled, the valve
holders are set up in position on their
brackets. and the low-frequency
wiring is supplied in the form of a
laced cable already referred to. It is
left to the constructor to fit the

B O
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apparatus to the panel and baseboard
with the aid of a screwdriver and
the scréws and nuts supplied, to wire
up the high-frequency circuit with
short and “direct leads, as indicated
in the practical wiring diagram, and

" to connect up the cable.
However small the experience of.

the eonstructor, there is little doubt
that the completed set will function
correctly, and it is difficult to see how
any possible error can arise in put-

ting such a receiver together.

00COo

BRADLEY VARIABLE CONDENSER.

The outstanding feature of the
Bradley condenser is the unusual one-
end plate construction. The moving

{By courtesy of R. A. Rothermel.]
Double Amsco condenser.

plates revolve on a rigid bearing
which -is secured to the front end
plate, and to hold-the moving plates
securely in position a tubular brass
sleeve is attached to the end plate
embracing the moving spindle - to
almost its entire length. By this
means the one-end fixing arrangement
is rendered perfectly reliable. The
plates are of brass, which permits of
soldering, so that good connection can
be made, while the stationary plates
are secured to the end mounting plate
by two ebonite pillars, an arrangement
which in the experience of the de-
signers produces an absolute mini-
mum of dielectric loss.

0000

THE (OTA (OIL COMPANY’S
CONDENSER.
This, again, is of thie one-bearing
type, and, in addition, is fitted with a
wheel and pinion control for provid-

MAY 27th, 1925.

ing critical adjustment. Fixed and
moving plates are spaced apart by
means of washers, and the spindles
to which the stationary plates are
attached are insulated from the
mounting plate by ebonite bushes.

[By courtesy of €. G. Yokes and Company.]
In the Brand condenser the moving plates
are driven through a set of bevel and
worm pinions, giving a critical control
without backlash.
THE AMSCO CONDENSER.

As is typical with all modern vari-
able condensers, extreme care has
Leen taken in the method of setting
up the fixed plates so that the electro-
static strain through the insulating -
material may  be uniformly distri-
buted and give rise to the least pos-
sible loss. 'The moving plates are
carried on a plain spindle which

[By courtesy of R. 4. Rothernel.]}
Gardner and Hepburn condenser.

passes through a bronze bearing of
liberal length provided with a slot
and adjusting nut to compensate for
wear. ‘The lower bearing is also of -
bronze and in the form of a cup, and
carries a small steel ball to control
the thrust of the spindle. A flexible
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connection between the -spindle and
end plates ensures reliable contact.
For panel mounting, the top end
plate carries three screws .in prefer-
ence to the one-hole attachment now
so generally adopted.  Stator and

[By courtesy of K. 4. Rothermel.]
The ¢ Midget,”” intended for use in the
neutrodyne circuit: .
rotor plates are wedged into milled
slots in the supporting spindles.
feReloNe)
BRAND (ONDENSER.

An unusually fine piece of work is
the condenser of the American Brand
Corporation.  Following the - most
recent developments in condenser de-
sign, the moving plates are in elec-
trical contact with the end mounting,

while the fixed plates are supported -

by means of pieces of insulated
material arranged in a manner which
is considered to minimise dielectric
loss. Co

A critical control is obtained
through a pinion drive which operates
through two shafts with bevelled

[By courtesy of R. A. h’UD/LL‘I'IIlL‘[.J-
The Heath geared condenser. )
gears giving 100 to 1 reduction. This
condenser is of the square-law type,,
though many American instruments
employ the ordinary semicircular-
shaped plate, certain models being
supplied in both patterns. Not only
is the method of supporting the plates

t

-quently "drilling
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particularly robust, but the manner-in

which they are bended together can .

be considered to be most reliable. All
the metal work is of .brass, the end
plates ~ being of libéral thickness
making -a really heavy job. )

o000 . .

GARDNER AND HEPBURN

CONDENSER. .
“The novelty of design is to be
found. essentially in the method of
supporting the- plates and the way in
which they are held together. The
process of  construction consists
apparently of ‘casting supporting
pieces on to the plates and subse-
through.  Fewer

parts are probably employed in the
construction of this condenser than in
those already referred to, and it is
more simple in its assembly. It is,

[By courtesy of R. A. Rothermel.]-
The ** soft-tread '’ totally enclosed vari-
able resistances.

nevertheless, reliable, and is offered

at a price somewhat lower than the

majority - of the American variable
condensers.

oD00

CHELTON CONDENSER.

Marketed under the name of the
‘¢ Midget »’ is the variable condenser
shown in an illustration on this
page and contrasted in  size
with a box of matches. It has a
maximum capacity of o.ocoos5 mfd.,
and special attention has been paid to
producing a low minimum, It is in-
tended for use as a balancing con-

o,
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denser, and has been specified in
several American circuits embodying
the neutrodyne principle.

;. 00QO

HEATH CONDENSER.
Critical adjustment is arranged by -
means of gearing, and a very thin

[By eourtesy of €. G. Yokes and Company.]
Kelfort resistance,

‘pinion wheel, stamped from sheet
~metal, engages on a quadrant a little

larger in size than the moving plates.
In accordance with modern practice,

.the fixed plates are insulated from the

metal end pieces, but.in this instance
ebonite bushings are employed larger
in size than those frequently met with
on British condensers.
o0oO0
SOFT TREAD RESISTANCES.
The variable resistances used for

" filament control and as potentiometers

of  American ‘manufacture are in
general principle similar to the British
types, and a few of the more expen-
sive models represent a very high
grade in instrument construction by
mass production methods.

This resistance operates by the
usual moving arm, but on examination
one at once observes that the move-
ment is particularly smooth. The -
operating knob is of good, -clean
moulding, and its smart appearance

may tempt the amateur to adopt it on
his instrument panel.

[ By courtesy of R. A. Rotlermel.)

Specimens of the Bremer-Tully inductances.

B 7
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KELFOGRD RESISTANCE.

Tt is probably-due to the extensive’

“use of Bakelite mouldings that some
of the smaller American components

wireless
Worlal

wavelengths. Primary and secondary
sections are run on alternately, and
the. turns of wire are built up in
sectioris by means of four-pile wind-
ing to a pyramid formation. A tap-

[By caurtesy of C. Q. Tokes and Company.]

‘The Super-mulitiformer, consisting of four matched radio frequency transformers for use
in the conversion of simple receiving apparatus to the superheterodyne arrangement.

have such a clean and attractive
finish. ‘The body of this rheostat is
a hollow Bakelite former, and the re-
sistance winding is carried on a fibre
strip in accordance with usual prac-
tice.

Here, again, the operating knob
has a particularly beautiful finish.

[By courtesy of C. G. Vokes and Company.]
The Precise low-frequency transformer.

In addition to being sharply milled,
it has a knurled flange which can be
gripped for obtaining critical control.
) 0CO0O
BREMER-TULLY TUNING -
INDUCTANCES.
It is interesting to note that the
three-coil holder so universally
adopted in this country, with its

geared control, is practically non-.

existent on the American market.
Tuning inductances are invariably
wound to cylindrical or basket forma-
tion, and coupling is obtained by
rotation. Referring to'the illustration
of the three mounted inductances,
that on the left is a high-frequency
transformer suitable for broadeast
B 8

ping point is arranged on the second-
ary for bridging off a suitable poten-
tial for capacity neutralisation. The
other two inductances are fitted with
coupling coils, one of which changes
from minimum to maximum coupling
by means of 180° movement, and is
intended for providing reaction,
whilst another winding is hinged to
the former for use as an aerial cir-
cuit. The metal parts used for sup-
ports are small and few in number,
whilst the insulating material is cut
away for the purpose of reducing di-
clectric losses. One model has a
wavelength range  from 50 to 150
metres, and the other for the broad-
cast band covers from 200 to 35653
metres when the secondary winding
is bridged with a o.coo5 mfd. vari-

able condenser.
0000

THE SUPER-MULTIFORMER.
Probably the greatest difficulty the

~amateur meets with in superhetero-

dyne recelver construction is the set-
ting up of the intermediate frequency

[By courtesy of Gaston E. Harbaiz.]

Rauland transformer, with

secondary
mid-point tap.

‘appearance.

“manufacturers is available.

MAY 27th, 1025.

amplifier.  The transformers of
which it is composed need to be care-
fully matched one with another, and
whilst permitting of a high degree of
amplification, must be adjusted to
occupy a sufficiently broad tuning
band for good quality telephony
work. The instrument is intended to
assist in the simple conversion of an
ordinary recciver to a superhctero-
dyne, and consists essentially of four
transformers all adjusted as to wave-
length, screened from one  another
and entirely enclosed in a metal box.
0000

PRECISE L.F. TRANSFORMERS,

American instrument work 1is, in
general, well finished, and the Pre-
cise transformer has an attractive
It is smaller in size than
a typical British intervalve trans-
former, and the space occupied by
the windings is correspondingly re-
stricted. A pamphlet supplied with
the instrument gives no information
concerning the windings, though an
amplification curve plotted hy the
To ren-
der the curve in a form in which it
can be easily understood by the non-
technical user, horizontal lines are
shown representing the staves adopted
in music and the various notes of the
scale are shown,

0000

RAULAND L.F. TRANSFORMER.,

The range includes three models,
two small instruments for first ampli-
fying stage intervalve coupling, and
the other a large instrument—¢* The
Lyric “—which it is claimed will
maintain unusually even amplification.

The smaller models only differ in
the inclusion of a mid-point tap on
the secondary winding of one of them
for the purpose of connecting up to.
the push-pull circuit arrangement.
This is a useful feature, the provi-
sion of which on British instruments
would be welcomed by amateurs.

It is probable that the American

“home constructor does not pay the

same attention to the matching of
valves and transformers as does his
confrére in this country. One does
not find a wide range of windings
and transformer ratios available, and
it would seem that many manufac-
turers publish amplification curves
regardless of the circuit- and appara-
tus in which the Instrument was con-
nected when under examination.
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A Record of Development and Progress.

By Our Special Correspondent in Germany.

HE development of ‘broadcasting in Germany began
considerably later than in America, England, and
France.” There were various causes for this delay,

but principally.it was due to the war and the period of
financial difficulty which followed. The installation of
public broadcasting stations began simultaneously with
the stabilisation of currency. In October, 1923, the first
broadcasting station was erected in Berlin, but the pro-
grammes were confined to gramophone music. By
December 1st, 1923, this station had a total of 5oo pay-
ing subscribers, but an astonishing development has taken
place since that date.
broadcast subscribers was 100,000 ; by the end of 1924
500,000, and, at the present rate of increase, the organiser

of German broadcasting, Dr. Bredow, calculates that by~

July, 1925, the number of paying subscribers will have
reached a million. .
The Broadcasting Network To-day.

This increase in the number of subscribers would not
have been possible if at the same time the number of

broadcasting stations had not been considerably increased.

Berlin to-day has three different broadcasting stations,
besides twelve in other towns, the positions of which are
shown in the accompanying sketch map.

Of these stations -Niirnberg, Bremen, Hamover, and
. Cassel are-relay stations, operated through neighbouring

stations ; and as a rule these stations have no programme .

of their own. Further such relay stations are projected

In July, 1924, the number of

for Stettin, Elberfeld, Kiel, Dortmund, and Gleiwitz,
all but the last two being already under construction.

Several millions” of the population are excludéd from
the broadcasting system, particularly all those who: live
in the occupied territory. When the occupation , ter-
minates the construction of more broadcasting stations
in the west of the German Empire will no doubt be
undertaken.

How Broadcasting is Paid For.

The fee for broadcast reception is two marks per month
in Germany and only war invalids and .officials of the
Imperial Post services are exempt. Broadcasting brings
in a considerable sum monthly in this way, and by careful
organisation the participants in broadcasting benefit con-
siderably. As the German authorities were fortunately
able to take advantage of .the experience in broadcasting
in America and England, many an error was avoided
which at least in America was brought about by the rapid
progress there and lack of experience.
Postal authorities .have always adopted the view that
broadcasting, even when it only serves for entertainment,
should be a monopoly of the State.. But as it is not
desirable that the State should be charged with the pre-
paration of an amusement programme it was arranged
that in each large -area a private company should be
formed under State control to undertake the work of
organising the broadcasting station. The construction
and technical arrangement of a broadcasting station is,

A 23
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Fig. 1.—Outline map showing the positions of the stations in the
German Broadcast network.

on the other hand, entrusted to the Government Tele-
graph Department, therefore all German broadcasting
-stations are very similar in their construction and design.
The Telegraph Department receives two-fifths of the
revenue, and the broadcasting companies three-fifths;
out of which they have to pay the artists and authors, as
well as the running expenses of the broadcasting stations.
These costs in the first year have been and are still very
heavy, because improvements have been introduced con-
tinuously ; in fact, several German broadcasting stations
have been reconstructed three or four times in the short
period of their existence.

The result of thiese frequent improvements will have
been observed by listeners abroad. In a very short time
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" be possible to receive with a simple crystal set.

* detector is the most common, as in other countries.

" MAY 27k, 1925,

a.new broadcasting station will beé opened in Berlin,

with a power of j k\V so that it will be heard easily at

considerable distances. :
Crystal Receivers Come First.

The efforts*of the organisers are directed to making
it possible for the greatest possible number of people
to be connected with the broadcasting stations by means
of simple crystal receivers. This is the reason for the
erection of numerous relay stations. The network of
broadcasting stations over Germany will eventually be -
made so close that at least in all the large towns it will
It has
also recently been decided to-construct a 1o L\V broad-
casting station in Frankfiirt.

Fig. 3.—The Pungs and Gerch choke which provides coupling
between the microphone circuit and the oscillator circuit in certain
types of transmitter,

A review of the various types of receiving apparatus
would be difficult on account of the variety. The crystal
But

valve receivers from the

Fig. 2.—Iiterior of a control room.

window on the left.
A 26

The engineer watches movements in the studio through the

simplest to the most compli-
cated are also very popular,
and the home construction
of valve receivers is in-
dustriously carried on. The-
~authorities have issued. strict
conditions as to the use of -
home-made valve receivers in
order to obviate interference
from the unskilled use of re-
action coupling. Anyene .in+
Germany desiring to use ‘a
home-made valve receiver
must first show that he has
the necessary knowledge for
the proper use of a valve
receiver. - Tests are carried
out by a number of the more
important broadcast com- -
panies, who. are empowered
by the Government to under-
take these tests. This
method has the - advantage
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that unnecessary constraint is obviated as far as possible,
and the authorities are not burdened with additional
duties. o

The Oscillation Nuisance.

So far this system has operated very well, but paiticu-
larly in the large towns reaction coupling disturbances

Fig. 4.—The Kathodaphone a special .type of microphone used at
some German stations, |

cause trouble, but on the whole there has not been much

" tnconvenience on that account and certainly considerably’

less than in the early days,of broadcasting. It was
intended at firsi that reaction coupling should be pro-
hibited, or that in any case it should be so weak that an
excitation of the aerial would be impossible.. It was
found, however, that this standpoint of the authorities
could not be maintained, since anyone who constructed
his own receiver was in. a position to employ reaction
counling.
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At first the German broadcast programmes served simply
for entertainment, paltlculally in the form of music.

" This musical entertainment has been supplemented by

interesting. lectures, market reports, press news, talks on
sport, and finally educative broadcasting. These uses

are still in the stage of experiment.
Whilst the first German broadcast station was erected
in the centre of Berlin, the feeling grows more and more

Fig. 5.—The Amplifier of the Kathodaphone,

that it is better not to put the stations in the large towns,
but yet to retain the studios in the towns. The Konigs-
wusterhausen station is situated in a small village about
30 kilometres from Berlin, and is used primarily for wire-
less telegraphy, but in the evenings and on Sundays the

- Berlin programme is broadcast at the same time from this
station on 1,500 and 2,900 metres.

A Competitor of the Valves.

At present all the German broadcast transmitters
employ valves, but recently a proposal to use high-
frequency alternators is being seriously taken up.

The Schmidt and Dornlg alternator has been used

A29°
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(Above) The Stuttgart station.

(Top right) The aerials of one of Berlin’s
Broadcast stations.

(Cenire) Koenigswusterhausen, just out-
side Berlin.

. (Bottom right) The mast and aerial at
Miichen.

(Below) The Miinster station.

Interesting views of the aerial systems of a few German Broadcasting stations.
A 30 .
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producing
short - wave continuous
waves. The machine in its
appearance does not greatly
differ from the usual type of
alternator.

A small high-frequency
machine of about 5 kW,
capacity is being fitted into
the Berlin transmitter and
will be in operation very
shortly.

It is to be expected that
there will be. sharp com-
petition between the valye
and the alternator intevests
if  the  high- frequency
machine in Berlin shows that
it is capable of giving
results equal to the valve.

An amplifier for voice cur-
rents is shown in Fig. 5.
This amplifier is speaall)
designed for the kathodaphone, a
which ~ differs materially from other types. The
principle of the kathodaphone, which 1is shown
in Fig. 6, consists in an ionised gas arc influenced
through the sound vibrations to be transmitted. The
resistance of this gas arc varies exactly with the sound
vibrations.  The advantage of the kathodaphone 1is
that the inertia is~ very small, so that no damping
effect takes place whlch might eliminate some of the
overtones.

receiving apparatus

A serious competltor for the kathodaphone and micro-

phone has appeared i the Siemens ribbon microphone.
This is a reverse of the principal of the Siemeéns loud-
speaker.
oscillations are transformed into sound by being sent
through a broad band of thin aluminium sheet, which is
stretched in the field of a powerful magnet ; in the ribbon

Wﬂf@ﬂ@@@
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In the Siemens loud-speaker the electrical

Fig, 6.—A view of the transmitter at Hamburg,

microphone this aluminium band is set in motion by the
sound ‘oscillations, and thus induces alternating current
in the suuoundlnd field exactly conespondan to the
sound oscillations.

The ribbon microphone is seen in the illustration of the
studio of a Berlin broadcast station.

The German broadcast stations are still very much in-
“the development stage; and just for that reason at the

present moment pictures of the actual transmitting plants
cannot be had.

So far it is evident that the public of the great towns.

is satisfied with broadcasting ; and .this public is in point
of numbers by far the most important. In order to
achieve a .greater range it will be necessary to increase the
efficiency of the transmitting plant by the use of more or
larger valves, and the first step in this direction is the new
sk\W. transmitter at Witzleben, near Berlin.

NY book which tends to popu-
larise the study of science and
to demonstrate to the non-scientific
or, indeed, anti-scientific mind how
greatly the ordinary events. and
comforts, of our daily life are
dependent on physical research, is
warmly to be welcomed.
In the opening chapter of ¢ The \Iarvels of Modern
Physics,”’ one of the most..recent publ_lcat;ons of this
nature, the author, Mr. Joseph McCabe, states ‘‘ we

MODERN

are not merely going to tell of the brilliant triumphs of -

thought, such as taking the-temperature of a star on the

edge of the universe or weighing and measuring. minute-

specks which are less than the billionth of an inch in
diameter . I am- gomv to try to tell- thé story and
explain the procedure in such'language that.you can sit
by the fire, or lie by thé river, and read it.”’

THE MARVELS OF

After a
brief mention of the work of the earliest men of qmence, .

he takes us by easy stages, and avoid-
ing all mathematical formulee,
" through the discoveries of the past
century, relating in plain language
i and with' frequent homely analogies
i the progress of science in measuting
i and investigating gquantities almost
. " infinitely small and speeds almost
‘incredibly great, which have enabled the- patient investi-
gators to determine facts concerning the structure of
matter and the laws governing the ordered universe.
“Throughout the book thée author emphasises the.fact
that though there are a few names popularly associated
with ‘‘ discoveries,’’ the .actual achievement has been
accomplished by the co-operation of scientists of all kmds
and nationalities.

PHYSICS.

TrHE MARVELS OF - Mopery PHYSICS. 'By Joseph McCabe.
120" pp., with four plates. Published by Watts and Co.,
Johnson’s Court, Fleet Street, E.C.4.
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cussed the principles of the Second Harmonic super-
heterodyne receiver, and explained how the first valve
operated as a rectifier and as an oscillator. It was ex-
plained that for satisfactory results the valve should

I[N the Wircless World for May 6th the writer dis-

oscillate at a frequency very different from that of the

signal, in order that the circuits used for generating the
oscillations and those for -tuning in the signal should not
mutually interfere. In that type of set the valve
generates oscillations which differ in frequency from the
frequency of the incoming signal by something of the
crder of 100 per cent., and the second harmonic of the
locally generated oscillations is utilised” to beat with
the incoming signal. In this—the so-called Tropadyne
receiver—a single valve is used as the frst detector and
oscillator (in other words, a single-valve frequency changer
is used), and more or less satisfactory results are obtained
by a special arrangement of the circuits.

The circuit of the complete set is given in Fig. 1, and
the distinctive feature is the peculiar connections of the
apparatus to the first valve, the remainder of the receiver

Wireless
Werrlid

‘ate lable to be troublesome.
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- Constructional Details of a
Six Valve Superheterodyne
Receiver.

By W. JAMES.

being of normal type and suitable for connecting to any
varicty of frequency changer. In the grid circuit is a
coil L, which is tuned by C, and in the plate circuit a
coil R. Coils L. and R in this set are the stator and rotor
of a vario-coupler, and form the oscillating part of the
first valve. Connected between the filament and the
centre point of the grid coil of the oscillator is the frame
aerial and its tuning condenser C,, condenser C,, .and
resistance R, being the usual grid condenser and leak.

It is claimed that this unusual scheme of connections is

" such that adjustments of one circuit do not affect the

tuning of the other. Hence, to produce currents of the
frequeiicy of the H.F. amplifier, -it is only necessary to
tune the oscillator (by adjusting C) to a frequency differ-
ing by that amount from the frequency of the incoming .
signal. In practice the correct adjustments are fairly
easily made, but attention is drawn fo two things. In
the first place, both sets of plates of the condenser C
tuning the oscillator are ‘“ live ’’ ones, and hand effects
This difficulty is minimised
by emploving a dial with an ebonite knob fairly well

+H.T.¢

00005 mTd

1+H.T.2 ° ("+H.T.3 O+HT.»4

0005 mfd

FRAME AERIAL.
T . To

0:0006 mfd

: »—»éPOT‘i

Fig. l.—Theoretical connections of the set.
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Tropadyne Receiver.—
removed from points ‘in contact with the rotor plates.
Secondly, the resistance of the grid” leak R, is critical,
and it is advisable to employ

Fig. 2.—View of one of the tropaformers.

The cabacity of the grid
but it was

leak, as is done in this set.
condenser C, does not appear to be critical,
found desirable to make an
occasional adjustment to the
reaction coil setting. As is
well known, the strength of
the oscillations generated in
a circuit such as LC de-
pends partly on the ratio of
the capacity and inductance,
and under given conditions
as to plate and filament volt-
ages, as the capacity of con-
denser C is increased, the
strength of thé oscillations
diminishes. By a readjust-
ment of the coupling of the grid and reaction coils, how-
ever, the strength of the oscillations can be brought to a
suitable value. This adjustment is made, of course, by
turning the knob of the variocoupler.
The H.F¥. Amplifier.

. Werrldl

a good adjustable grid

A view of the set which shows practically the whole of the components.

521

formers are marked T,, T,, Ty, and T, in Fig. 1, and
are of identical construction, although the primary wind-
ing of the first-transformer, T,, is shunted by a fixed-
condenser of 0.0005 mfd. This fixed condenser, C,; is
not part of the t1ansf01rne1, but'-is connected externally.
All the transformers have an adjustable mica-dielectric
condenser across their’secondary windings. A sketch of
one of the transformers: (called a ‘Tropaformer) is given
in Fig. 2. - It has a core of thin silicon steel, a primary
w1nd1n0 of 500 turns of No. 30 S.8. C., and a secondary
\\'1nd1ntr of 1,000 turns.-of No. 30 S S.C.; the' two
coils are wound‘in the same. direction and rnounted “din.
apart. Thé& adjustable condenser is mounted on the top
of the case of the transformer, and its capacity range,
'is sufficient to tune the devwe bet\\een about 3,000 and
9,000 metres. kL
“Transformer T, is connected to the second detector,k
which is adjusted for anode rectification, the valve having
a suitable gegative bias and plate voltage. Following the
_detector is-a note magnifier; which may, however, be cut
‘out by inserting the telephone plug into the six point jack.
The grid return wires of transformers T,, T,, and T,
are connected to the sliding contact of a potentiometer,
which has its ends joined to the positive and negative

The four H.F. transformers

are easily identified.

terminals of the filament battery. Hence, shen the con-
tact of the potentiometer is nearest the end connected to
. positive, the grids are positive by the amount of the fila-
ment battery, grid cwrrent flows, and the amplifier is
damped. With the potentiometer in this position the

Turning now to the amplifier, three stages re- amplifier should not oscillate. As the contact is moved
quiring four transformers are employed. These trans-- towards the end joined to negative, the grid potential is
— ) -
% | |
o/ D Fl £
| - -
Son Ly . o
2% : 3 e
B y . v ~
. A A A ! 2V d yage ' Y I
7 oy oy 2 3 B”’L 3
/ - P = ~ aa Emans M 14"
o @_ D .@C % C?é— pl Cc ! 1 |/2
—H— - | B ;] A
N ST e P
312 o ¢
2V
E 3/ i3 iE €
— e _ i
A L
s 3%, A 514 234 3y 3
: 24
Fig. 3.—Arrangement of parts on the front panel: A, %in.; B, f&in.; C, #in. and countersunk; D, Jin.; -E, §ingg F, f&in. and
countersunk.
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Tropadyne Receiver.—

made less positive, and, of
course, the normal anode cur-
rent taken by the amplifying
valves is reduced. Tt is, there-
fore, desirable so to adjust the
transformers, plate voltage, and
filament current that the ampli-
fier is just not oscillating when
the potentiometer is set almost
over to the negative side. Then
the minimum amount of cur-
rent is being taken from the
plate battery, and the amplifier
is in its most sensitive condition
for amplifying signals.

With the set of transformers
supplied in the Tropadyne kit
of parts, it was found rather
a difficult matter to stop the
amplifier oscillating, although great care was taken to
try various combinations of plate voltage and filamemt
current. One or two changes were also made in the
wiring diagram supplied with the parts. In the first
place a separate filament resistance was used for the first
detector, and tests proved this to he desirable. and,

s “ ” a L " a
% i—«ﬂ ot Yt et 1 Ve Yot 1/8’+§
i

B i i
I ; i ' i 3 i A
ol & k4 % & et
| % % &ty
I 8" gt

Fig. 5,—The terminal strip; A, Jin.;

B, &in. for No. 4B.A,
terminals.

secondly, a separate plate battery tap was provided for
the first detector, high-frequency. amplifier, second de-
tector, and note magnifier. In the diagram of connections
supplied, a common voltage is shown for all the valves
except the second detector, but_here again it was found
practically essential to.use different voltages as indicated
by the diagrams of I'igs. 1 and 6. A further improve-
ment was made by connecting fixed condensers of 1 micro-
2%,

~—2Y% 3 g

"nents in the positions shown in Fig. 4.

MAY 27th, 1925.

Another view. The adjustable grid leak lies by the Side of the valve on the right-hand side of the
base, while on the extreme left-hand side is the L.F, transformer,

farad capacity between the positive plate battery terminals
and the fitament battery, but these are not shown in the
illustrations because there was not room for them on the
baseboard.

Assembling the Parts,

The set has a front radion panel which carries the
two tuning condensers, vario-coupler, filament resistances,
potentiometer, jacks, and two terminals for the frame
aerial. These parts are arranged as indicated in Fig. 3,
and great care should be taken nof to rearrange them

“without carefully examining the position of the parts

on the base. If Apex vernier dials are to be used, it
will be necessary to remove a short length from the ends
of the shafts of the variable condensers, as these have to
project 4in. from the surface of the panel.

On the baseboard are mounted the remaining compo-
‘These parts are
all screwed to the base, and here again care should be
taken in the laying out of the parts, as there is little
room to spare. In faet, if valves of the D.E.5 class, or
valves of similar dimensions, are to he used, it is neces-
sary to employ valve holders withcut the wide flanges,

-such as those on the antiphonic valve holders used in the .

set illustrated, and to fasten them as mear the trans-

VARIABLE
GRID LEAK

| - 231,

2 Yo—+~1%~

ool ooyl ooy [

Fig, 4.—Lavoui of parts on the baseboard.
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’l‘ropadyne Receiver.—

Wireless | | .
Worldl - "3

i 1 Oscillator coupler.

i 4 Tropaformers, .

: " Variable condensers, 00005 mfd (Cardwell).
L.F, intervalve transformer (Royal).
Filament resistances, 6 ohms (Frost Radio). -
Potentiometer (Frost Radio).

Valve holders, anti-phonic (Burndept).

Fixed condenser 0:0005. mfd. (Dubilier).

Fixed condenser 0:005 mfd. (Dubilier). .
Variable input condenser (Haynes-Griffin).
Vernier dials (Apex).

Variable grid leak, 0-1 to 7 megohms (Royal!y,.
-Filament control ]ack (Frost Radzo)

B R NI N SO XY

formers as posmble Valves of the_narro‘w‘ bular or
small pear-shaped type, such as the M.O.DE.R., or
Metro-Vick S.P.18, just clear when the holders are
arranged as indica_ted in Fig. 4. Finally, construct and
fix the terminal strip (Fig. s5), and secure the base and

nanel by wood screws passed through the panel:

Wiring the Set.
The wiring connections (Fig. 6) are. quite straight-

forward, but the work has to be done slowly on account

MATERIALS REQ UI RED

1 Smgle circuit jack (Froet Radw)

1 Plug (for jacks) (Frost Radio).

9 Terminals (No. 4B.A.).

1 Radion panel, 24in. X 7in. X Fin. (Ame;zcan Hard Rubber
Co.).

1 Radion strip, 9m X I}in. X ml’l

1 Base board, 23in. X 6%in. X %in.

1 Cabinet for 24in. X 7in. panel
turing Co.). .

1 Frame -aerial (Bodzne) .

6 Valves (Metro-Vick SPI8 valves were used).

(The American companents were supphed by R. A. Rothet mel;

. Ltd)

(Carrington Manufac-

of the small space between the components. It is neces-
sary to separate the. panel and baseboard, and to wire
as much as possible before putting them together again.
Some of the wires are No. 16 tinned copper wire, and
others are No. 2o, while a few are run in systoflex to
prevent their accidentally making contact with other wires,

Measure off and shape those wires which connect a con-

tact on the panel with another on the baseboard, and
solder one end before finally fixing the panel and
baseboard.

POTR
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Fig. 6.—Wiring diagram, -
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Tropadyne Receiver,—
: Operating the Receiver.

Connect appropriate batteries, the frame aerial and
the telephones; and tune in a signal by adjusting the
two variable condensers. Normally, the same station will
be “heard -at two places on the oscillator didl, and the
setting which gives the loudest signals or freedom from
interference should be chosen. Then adjust the filament
resistance of the first valve, its plate voltage, and the
setting of the rotor of the variocoupler. Now endeavour
to tune the H.F¥. transformers to the same wavelength
by adjusting the variable condensers connected across
their secondary windings. To do this, turn the condenser
of the transformer nearest the second detector to, say,
8o degrees, then adjust the. third transformer, then the
second, and, finally, the first, until best results are
obtained. ’ T :

It might be found necessary to readjust the setting
of the oscillator as the tuning of the amplifier is carried
out, and it might also be found that when the four trans-

MAY 27th, 1925.

formers are tuned to about the same wavelength that
the amplifier oscillates. To stop the oscillations, experi-
ment with the plate and filament voltages, and with the
potentiometer. If the oscillations persist, set the con-
denser of the fourth transformer to a higher value, re-
adjust the others, and again experiment with the values
of plate and filament voltage. When the amplifier is
stable, tune in a weak signal, and make final adjust-
ments to the H.F. transformer, the voltage of the second
detector, and to the grid leak and variocoupler connected
to the first detector. It is usually found that if the grid
leak has too high a value, or if the variocoupler is set
too high, the set squeals when the tuning condensers are
turned to a low value.

Hand effects are troublesome when the amplifier is
oscillating, and the writer has found a variable high
resistance (30.000 ohms) connected across the primary
winding of the last high frequency transformer of
great help in controlling the tendency of the set to
oscillate.

Swansea and District Radio Society.

‘“ Portable Sets and their use in Sum-
mer Time '’ was the title of a talk given
before the Society on April 28th by Mr.
W. H. Thomas, who demonstrated a very
light two-valve portable set.

Mr. D. P. Willans, on May bth, gave
an interesting lecture on ¢ Aerials.,”” He
remarked that many people neglect their
aerials by failing to clean them and
attend to the insulation. :

The Society is arranging to hold
several field days during the summer,

Hon. Secretary : E. H. White, 100,

Bryn Road, Swansea.
- 0000

Streatham Radio Society.

At the annual general mneeting, held on
May 14th, great satisfaction was expressed
at the excellent balance-sheet presented by
the treasurer. Mr. H. Bevan Swift was
re-elected as. chairman for the ensuing
twelve months, while Mr. Carpenter was
appointed treasurer. Regret was ex-
pressed that Mr. A. G. King, who had
served the Society as treasurer since its
inception, was unable to continue in
office. The meeting concluded with a dis-
cussion on the Society’'s wireless equip-
ment at the new headquarters.

The secretary is Mr. N. J. H. Claik,
of 26, Salford Road, S.W.2.

0000

The Radio Society, of Highgale.

“ Power Amplification '’ was the sub-
ject. of a very instructive lecture given
on May Tth by Mr. L. Grinstead, B.Sc.
The lectyrer emphasised that poiver valves
must have a low impedance and a long
straight portion on their characteristic
curve. Reference was made to the in-
efficiency of the thermionic valve as a
distortionless amplifier, and it was pointed
out that, but for the fact that the input
of the average loud-speaker is only 30 to
50 milliwatts, modern amplifying appa-

ratus wounld require to be on a muech-

larger and more costly scale.
Hon. secretary, Mr. . J. Squire, 31,
Harvey Road, Hornsey, N.8.

A 36

NEWS FROM THE
- CLUBS.

Ipswich and District Radio Society.

“ The Use of Town Mains for High
Tension Supply *’ formed the subject of
an instructive lecture by the president,
Mr. T. Mellor, AM.LEE.,, on April
27th.

Mr. Mellor proved by a series of ex-
periments and calculations that the cost
of supplying a four-valve receiver with
H.T. current by this method would be
1s. 2d. for an estimated working period
of 1,000 hours. He considered that with

the increasmg popularity of the power
valve, there was every prospect of this
system being seriously considered.

FORTHCOMING EVENTS.

WEDNESDAY, MAY 2ith.

Radio Society of Great Britain.—At 8
pon. (tea at 5.30). At the Imstitution
of Electrical Engincers, Savoy Place,
W.0.2. Lecturg: “ The Rectification 67
Small Radio  Freguency Poteniial
Differences.” By Mr. #. 1, Colebrooke,

.Sc. .
North Middlesex Wiveless Club—Ordinary
Mecting.
WEDNESDAY, JUNE 3rd, .
Institution of FElectrical Engineers (JWire-
less Section).—4t 6 pom. (light refresh-
mens at 5.30). At the Institution,
Savoy Place, W.C.2. Lecture: " The
Effect of Wave Damping in Radio
Signal Measurements.” By Dr. R. L,
: Swmith-Rose, 31.Sc. .
i - Qolders Green and Hendon Redio Sociely.
H —Adt 8 pan. At the Club -House,
Willificld Way. - Lecture by Capt. K.
E. Harbridge (5CB). .
THURSDAY, JUNE 4th.
Kensington Radio Society—At 8.30 p.m.
Tall: on: ‘' Inductence " Capacity .and
© Resistance in Oscillatory Circuits ©. by
My, L. F, Fogarty. -
SUNDAY, SUNE 7th. .
Golders Green and Hendon Radio Society.
—Field day.

Hackney and District Radio Society.

A lantern lecture on the Continental
Broadcast Stations was given by Capt. L.
Plugge on April 27th. In the conrse of
his remarks the lecturer said that, in lhis
opinion, the superheterodyne would be
the set of the future. )

The Society meets every Monday even-
ing at 8 o’clock at the King’s Hall, Lower
Clapton Road, E.5. Prospective members
may obtain full particulars from the hon.
secretary, Mr. G. E. Sandy, 114, Parnell
Road, E.3.

0000Q

Dublin Wireless Club.

A loud-speaker demonstration on the
club’s four-valve set was a feature of the
meeting held on April 30th. The demon-
strators were Messrs. H. J. Wilson and
E. Jackson. The circuit employed in the
set comprises a detector valve and three
stages of low-frequency amplification, the
first being choke coupled and the other
two resistance coupled. The demonstra-
tion proved the great range of the set, as
well as the strength and purity of signals
received. - . :

(sl e o)

Kensington Radio Society.
At the Society’s May meeting Mr. H.

- Andrewes, B.Sc., was the lecturer, his sub-

ject being * Modern Condensers and their
Uses for Radio and Other Work.”! All
sorts and conditions of condensers were
shown, and by means of an excellent series
of lantern slides members were able to
study a complete range of instruments,

-from the small fixed types for broadcast

receivers to an.example b feet high for

use in a high-power station.

Hon. secretary, Mr. Herbert Johnson,

81, Cromwell Road, Wimbledon, S.W.19.

o0COoO0

~Wimbledon Radio Society.

_ The Society has arranged: to, hold a
Field Day on the second Sunday of each

" - month throughout the sammnier, - The first

of these was held on May 10th, when
several members brought very  efficient
portable receivers.
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HI past four years in America have
seen the birth and death of an
infinite number of radio receiving

circuits. Four years ago there existed the

usual regenerative circuit which had been,

until that time, the universally used

circuit by amateurs on amateur relay work -
on a wavelength of the order of =zoo

metres, and by commercial ship and shore

stations at 300, 450 and 600 metres.

The regenerative circuit has had an in-
teresting and extremely nerve-wracking
history. When I say regenerative, I might
define the term a little more closely and
include within its meaning.any oscillating
or regenerative circuit as was applied to
radio receiver design.  Obviously, re-
generative circuit receiving equipment as designed could
be made to oscillate very easily by exceeding the point
of maximum regeneration. :

It is desirable to point out that these types of circuit,
included within the meaning of the word regenerative,
were invented before broad-asting hecame a recognised
and universal public service, and were particularly

designed for the reception of spark and arc telegraph

signals. During this period of the growth of the art of
radio reception some isolated experimental work in wire-
less telephony was being carried on by scientists.

Radio Communication in the World War,

With the advent of the World War, and with the
enlistment of the vast engineering and research faculty
into Government service, the engineering basis of the radie
receiver and amplifier design using three-electrode valves
was brought down to a definite point of simple mathe-
matics’ and definite engineering formula which could
be depended upon.

Important among the war-time problems was that of

communication between ground and aeroplanes as ell
as point-to-point communication in the actual fighting

Fig. 1.—This is the interior view of the Fada * One-Sixty* receiver.

_cation.
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THE AMERICAN NEUTRODYNE.

A Short History of the Neutrodyne Circuit :
Present, and Future Status.
By KIMBALL HOUTON STARK.

its Past,

Fig. 2.—The “ Neutroceiver ”’ enclosed in a cabinet which also has space in it for the

plate battery.

zone from behind the lines up to and including communi-
cation along the front-line trenches. Another extremely
important problem brought about by the war was the
application of radio signalling to the first line of defence
—the Navy. Here, again, speech or radio telephony
very largely superseded, at least for short range work,

the more powerful spark or arc transmitters, although

high power valve transmitting sets were also developed
to ‘cover longer ranges. _

Obviously, the United States Government, as well as the
other Allied Governments, employed every bit of technical
brains that could be found to solve as.quickly as possible
and with the least expense these problems of communi-
One of these scientists employed by the United
States Government at the Washington Navy Yard during

“this period was Prof, L. A. Hazeltine, now Professor of

Electrical Engineering, Steven’s Institute of Technology,
Hoboken, New Jersey. :
Prof. Hazeltine was not unknown. in radio circles and
far from it, for it was he who, having been attracted to
radio, brought forth possibly
the most concise and complete
and most beautiful mathe-
matical proof of the operation
of the three-electrode valve in
the state of oscillation, and in
this connection his work was of
extreme importance in clearing
up some of the very confused
(even at that time) patent liti-
gation revolving. around oscil-
lating valve patents. '
Prof. Hazeltine’s work at
the Washington Navy Yard
was that of designing en-
gineer .in charge of radio
receiving equipment, particu-
. - A 37




The American Neutrodyne,— :
larly that equipment designed for naval use. It was
during this work that he brought to a focus the results
of previous analytical thinking, and designed a receiver
known as the SE-1420 Navy receiver, which incorporated
in its tuning circuits a fundamental scheme for the
neutralisation of the capacity. coupling existing between
various p01t10ns of the inductances or couphng coils used
in the receiver.
The Birth of Broadcasting and the Need of an
Efficient Broadcast Receiver.
With the advent of the ‘‘ broadcast millennium *’—of
broadcasting—or the_transmission of speech and music by

Fig. 3 .—The Fada ‘: Neutrola,’ which has a built-in loud-speaker.

radio telephony, and the universal public acceptance of
this method of entertainment and education,
engineers required a different kind of receiver if the public
were 10 be most satisfied with the receiving sets which
they purchased. No longer were the obsolete designs of
* yesterday suitable for the receiving of the highly compli-
cated voice and music frequencies used in transmitting,
either a single voice or a seventy-piece orchestra.
Paralleling the requirement of quality transmission of
speech and music came the universal public knowledge
about regenerative receivers which, in a large majority of
cases, radiated part of their energy, or, in other words,
acted themselves as miniature broadcasting stations, and
caused extreme confusion and undesirable interference to
other radio broadcast receivers in a given locality ; one
such radio receiver possibly interfering with other receiv-
ing stations within a radius of one to five miles.

Prof. Hazeltine, recognising the inefficiency of re-
generative receivers from every point of view, and recog-
nising also the extreme difficulty that engineers were
meeting in attempting to apply efficient methods of pure

‘ radio frequency amplification to receiving circuits adapt-
able to broadeast reception, on the basis of -his past know-
ledge, was the one man who came forward with a new
system of radio reception of proven mathematical correct-
ness and of proven practical adaptability, which solved
the problem of radio-frequency amplification and of
satisfactory radio broadcast speech and music reception.

That system was termed the ¢ Neutrodyne Circuit.”
F..A. I, Andrea, Inc., was one of the original licensees
of the Hazeltine Neutrodyne circuit under the licence
granted by Prof. Hazeltine to the Independent Radio
Manufacturers, Inc. As a matter of fact, the first
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Neutrodyne receiver, which was commercially available in
the United States, was the famous Fada ‘‘ One-Sixty ”’
receiver, which employed the Neutrodyne circuit using
four valves, one of which did double duty, and gave to
the public a four-valve circuit which did the work of five
valves, namely, two stages of tuned radio-frequency
amplification, detector, and two stages of audio-frequency
amplification, the radio stages being properly neutralised
for the elimination of undesirable mpamty coupling effects
both in the valves and their associated circuits.

Fig. 1 shows the interior appearance of this receiver.
Note in particular the special method of mounting the
tuned coupling transformers at such angles with- respect
to one another that the magnetic’ coupling between the
coils is reduced to an absolute minimum.

The Growth of the Popularity of the Neutrodyne
Circuit.

Never in the history of radio in any country in the
world has the art become so much a matter of necessity
in every home as it has in America. To-day there are ap-
proximately 3,600,000 homes which have radio receivers,
and the number is fast increasing.  Broadcasting has
become an absolute necessity. Its services to the public
has for months and months been recognised, and radio

Fig. 4.—The receiver of fig. 2, with a table cablnez,

which holds the batteries and chargmg equipment,

and provides a complete s¢t in which no wiring
shows.
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The American Neutrodyne,—

bloadcastlng has rightly ealned the tltle ‘A new pubhc

service.’ :
Paralleling the dramatic rise of radio broadcasting,
there has been no greater success in radio than the accept-
ance by the public of the Neutrodyne receiver as perhaps
the most perfect type of receiver available for the most
perfect reception of radio broadcast programmes. Prof.
Hazeltine’s solution of the seemingly impossible problem’
of obtaining efficient radio-frequency amplification has
been of enormous economic benéfit to radio. It has given
people a more truthful conception-of the beauty of being
_able to listen to not only reproduced music, but in reality
to the personality and temperamental atmosphere of the
broadcast artist ‘which is brought right into the living

room of the home, be it farmhouse or palatial city -

mansion. As an illustration: since the. Fada  * One-
Sixty ’» Neutrodyne receiver was originally made avail-
able to the public in February, rgz3, over so,ooo of
them have been sold to the American broadcast public,
and they are proving themselves worthy of their name.
Radio engineering does not stand still.

moving rapidly towards new perfection in design, and

there has never been a circuit in the art of radio engincer- -
ing which to my knowledge arid in my opinion has with-
- stood the onslaught of” all other circuits to the extent that

the Neutrodyne circuit has. ~ In the .United States, for

‘HILE the British manufacturer
has produced an almost be-
-wildering multiplicity of valves

the American valve maker, on the other
hand, has confined his activities to_the pro-
duction of three or four standard types.

Those to be described have ‘been developed by the
Radio Corporation of America, and are general pmpose
valves fitted with low consumption filaments.

In the past a soft detector valve has been very lar gely
used by American amateurs, but to-day the tendency is to
employ hard valves for this purpose, and the soft valve
is rapidly falling into ‘disfavour.

TV199.

uvigg,
The first valve to be described is the UVigg, which

was the first in the world to be fitted with a’ 6o milli-

ampere filament; and its advent has marked what is
probably one of the greatest advances in radio work.

This type is very populal, pa1t1cula1l) in the outlying
districts, where battery charging is an nnposSlblhtv Its
overall measurements are applo\mmtely 1in. diameter
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_a five-valve receiver;
_In fact, it is -

TJESTS ON S@ME FOREIGN
- VALVES,

The Amerxcan uvi99, UV”OiA WD11 and the French
" Radio I\/hcro "
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the year 1924, over 37 per cent. of all radio receivers .
sold of all types, makes and description, were Neutro-
dyne, and in the music industries alone which during that
year became of extreme importance in the distribution of
radio receivers, over.5z per cent. of receivers sold through
this trade channel weie Neutrodyné.receivers,

Approximately from July, 1923, the other licensed
manufacturers under the neutiodyne patents were market-
ing receivers, and each one of these. manufacturers has
probably achieved 4 success which from the point of view
of the monetary value of business done-over the extremely
shiort period .of time evolved has been- L_lnapploachable
and beyond comparison with the success achieved by
other. companiés rnanufactulmcr othe1 types’_— of radio
réceiving equipment.’ :

The ”One Sixty’’ receiver was not supe1seded but was
supplemented by "an addltlonal line of receivers which
were marketed during 1g24. These: recéivers included
the ‘* Neutro-Junior "’—a three-valve heutrodyne 1ecen er
giving the effect of four valves; the ¢ Nectraceiver ’
the \eutloh '—which ,emp}o_u
the. same panel as -the- ‘¢ Neutroceiver,”” but with the
addition of a built-in loud- speal\el and the modlﬁca-

tions of the ‘¢ \eutlocel\ er ? and ““ Neutrola *’; the
¢ Neutroceiver Grand ’’"and. the- * Neutrola Grand *’—
wluch dlffel only inr the type of cabinet employed. Figs.

2, 3, and P show sotne of these receiv ers.

and zdin. high, which is- rather

shorter than our equivalents. '
The usual bench tests applied to a

sample valve gave the -following .

results :—

Uviog,
"Radio Corporation of America.

Filament Current, 0.064 amps,
Filament Eﬂﬁmeucy 38 milliamperes per watt.

UV201A.

Filament Volts, 3.0.
Emission (total) Milliamperes, 7.3.

Plate Plate Plate Ampli- Plate
Volts. Current. Grid Bias. Current.! fication Impedance,
Milliamps. Factor. ohms.
20 0.32 0 032 5.3 30,000
40 1.1 —1 0.87 6.2 23,000
60 2.04 —3 1.16 6.2 19.600
80 [ ©315 ] -3 146 6.2 16,500

t Plate current when grid biased to the value of Col. 111,

Tor detector and H.F. work the plate voltage should

‘be adjusted to about 4o, although it is by no means

critical. ‘There is one important point, however.  The

grid return léad must be connected to the positive side

of the filament battery when the valve is operating as a
A 30
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Tests on some Foreign Valves.—
detector. A grid leak of from 2 to 5 megohms is recom-
mended ; .this may be increased ta g megohms for the
reception of very weak signals.

For L.F, amphﬁcatlon the plate voltage may be in-
creased to a maximum of 8o. The correct grid bias will
depend, in amount, on the plate voltage, and suitable
combinations will be found in the accompanying table.

UV201A.

This type is a particular favourite with the American
amateur,. and was the forerunner of the British By,
DEj3, DFAo, etc. An idea of its general appearance
will be gained from the phOtOO‘I'aph, and its overall
dlmensmns ate approximately 4%in. high by 141n maxi-
‘mum diameter.

We have -applied our usual tests to sample valves of 7

this type, the results of which are given below.

UV201A.
Radio Gorporation of America.

Filament Current, 0.243 amps.
Filament Ffﬁcwucv 33.8 milliamperes per watt.

Filament Volts, 5.0.
Emission (total) Milliamiperes, 41.

Plate Plate Plate Ampli- Plate

Volts, Current. Grid Bias. Current. fication Tmpedance.

Milliamps. Factor, ohms.

20 0.5 0 0.5 7.7 16,000

40 1.75 -1 1.2 7.6 16,000

60 3.5 -2 215 7.6 12,400

80 4.8 H —3.5 2.8 76 ° 11,000

100 7.25 1 —5 3.75 7.6 i 10,300

|

% Plate current when grid is biased to the value of Col, 111,

For H.F. and detector work a plate potential of zo
to 45 is recommended, and in the former case the grid
return lead should be connected to the
positive side of the filament battery for
best results. Voltages up to 120 may be
applied to the plate when the valve is

of grid bias being given in the table.
The samples tested gave excellent
performance and were reasonably silent
in operation. The UV201A is equal to
any valve we know for general use.

WD11.

This valve has a coated filament, and
gives one the impression of a large
Weco valve. In operation the. filament
‘glows at dull red, and consumes about
o.z5 amperes at 1.1, volt. Its plate
rating is zo-10oo volts. The sample
under test while quite stable at the

WDil.

WDil.
Radio Gorperation of America.

Filament Volts, 1.11, Filament Corrent, 0.25 amps.
Emission (total) Milliamperes, 6.4, Filament Eﬂiclency, 23.8 milliamperes per watt,

Plate Plate Plate Ampli- Plate
Volts. Current, Grid Bias - Current.* fication Impedance.

Milliamps, Factor. . ohms.

20 t0.32 [ 0.32 5.2 ' 32,000

40 1.00 . -1 0.8 5.3 -22,000

60 2.05 —3 1.22 5.3 19,800

50 3.2 ] 5.4 18,800

"1 Plate current when grid is biased to the value of Col, IIL.
A 40
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lower and medium plate voltages was somewhat erratic
in its behaviour when the voltage was pushed towards
the upper limit, and in this région figures were dlﬁicult to
get accurately.

A notewosthy point in the opelatlon of the WD11 is
its freedom from microphonic noises. In fact, it is one
of the most silent valves we have tested.

- Radio Micro.

We now deal with a valve of French
origin. ‘This is also of the 6o milli-
ampere variety, but it will be noted that
the filament voltage rating is rather
higher than in equivalent British valves.
The amplification factor, too, is slightly
higher than one finds in our general pur-
pose products. Fer H.F. amplification
and detection the valve under review
gave excellent results, but its rathet
high plate impecdance is against it when
used for L.F. work.

Particulars of our tests are given in
the table; the makers figures are fila-
ment volts 3.2-3.5, filament current 0.06,
plate voltage up to 8o.

Radie Micro.

RADIO MICRO.
(French Manufacture.)

Filament Awps., 0.063.
Filament Efficiency, 36.4 milliamperes per watt,

Tilament Volts, 2.5,
Emissiou {total)-Milliamps., &,

used as a L.F, amphﬁel, suitable values.

Plate Plate Plate Ampli- Plate
Volts. Current, Grid Bias, Current.t fication Impedance.
Milliamperes. Factor. chms,
20 0.03 Q 0.03 10.2 125,000
40 0.18 0 0.18 10.4 55,000
60 0.66 —0.5 0.51 10.83 48,500
80 1.24 —1.5 0.79 10.2 41,000

1 Plate current when grid is biased to value of Col, III,
In practice the valve can be run as low as 3 volts on
the filament, for, due to the high amplification factor,
the plate current is comparatively low.

INDISPENSABLE DJF.

A recent report illustrates a service which only ‘a
direction finder could have rendered. While crossing
the Bay of Biscay, a British ship fitted with a direction
finder received a distress call from the Italian steam-
ship Citta di Elena. Owing to the weather conditions,
no sights had been obtained that day, and both ships
were navigating on dead reckoning. When the «call was
received, the captain of the British ship decided to run
down the bearing obtained by his Marconi direction
finder.  The report laconically states: “We found
her right off. She was 26 miles from the position she
gave us, and we would never have found her but for the
direction finder, as visibility was so very bad.’’. Wire-
less communication was then established with the salvage
steamer Brabant, which later took charge of the Citra
di Elena. '
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READERS PROBLEM

Readers Desiring to Consult ' The Wireless World”” Information Dept. should
make use of the Coupon to be found in the Advertisement Pages.

Testing for Selt-Oscillation.
READER who is situated very close
to one of the main broadcasting
stations makes use of a single-valve

receiver without any provision for obtain-
ing reaction., He receives very strong
signals of excellent quality, but is puzaled
by the fact that on touching the aerial
terminal with his finger a loud click is
heard, which he has always. understood
to Dbe indicative of self-oscillation, and
he cannot reconcile this with the fact
that he makes use of no reaction, and at
the -same fime is unable to produce a
heterodyne beat note with the carrier
wave of the local station in any position
of his aerial tuning condenser.

The reason of the production of a click
when the aerial terminal is touched is
due to the stoppage of the strong oscilla-
tions induced in the aerial system by
the emanations from the neighbouring
transmitter., When in the neighbourhood
of powerful transmitters, the customary
test of touching the aerial terminal with
the finger cannot be said to be reliable.
If no heterodyne whistle can be produced
when the neighbouring station is trans-
mitting, it may be safely said that no
oscillations are being produced by the
receiver.

0000
Importance of Capacity Losses in
Aerial Insulators. :

CORRESPONDENT who. has ex-
perimented a great deal on the
American transmissions makes use

of a single-wire aerial, in which he uses
very large insulators of the shell type at
eacl end of his aerial. Recently he dis-
mantled this aerial for cleaning purposes,
and temporarily rigged up an aerial sup-
ported at either end by two small insu-
lators of a cheap type, and was very much
swrprised to find that signal strength, par-
ticularly on the lower wavelength of
KDKA, showed a distinct improvement
over his permanent heavily insulated
aerial,

The probable cause of this apparent

anomaly is undoubtedly due to the fact

of the much greater capacity of the

{farger.insulators. It must be remembered
that in the case of oscillatory curreut a
condenser is as much a conducting path
as is a direct wire, and the higher the
frequency the more pronounced does this
effect become. Counsequently, when deal-
ing with short. waves, it is necessary to
reduce the capacity of the insulators to as
low a value as possible, otherwise a direct
path to earth will be offered through the
capacity existing between the .. actual

aerial wire. and the aerial supporting
halyard across’ the dielectric formed by
the insulator. "While not in any way
neglecting the D.C. ohmic resistance of
the insulator, it is desirable to pay atten-
tion also to capacity losses, and in this
respect” a long,- thin type of insulator
would be preferable to short ones of ex-
cessive cross sectional avea.

0000

A Biable Valve and Crysial Circuit.
READER who is situated just out-
side normal crystal range of one of
the main broadcasting stations re-

quests us to furnish him with a circuit
embodying two valves and a crystal with
which he will be enabled to operate several
pairs of telephones from the neavest broad-
casting station, and at the same time be
able to tune in one or two of the more
distant broadcasting stations.

‘When considering the employment of
two valves and a crystal it has become
customary to connect up such a combina-
tion in the form of a dual amplification
circuit. ‘Whilst this arrangement is ideal
in cases where very loud signals are re-
quired from the local station with a mini-
mum number - of valves, it
admitted that the efficiency of an H.F,
amplifier, when called upon to amplify

must be ,

at the same time is considerably more
sensitive and easier to handle. By
coupling the anode .coil of the first valve
to the aerial coil the full benefits of
reactioh may be obtained without auy
possibility of setting up low-frequency
buzzing. It will be found that if used -
on & unormal aerial and earth anywhere
within erystal range of a B.B.C. station
quite sufficient volume will be obtained
from a loud-speaker for use in any ordi-
nary roomi, whilst the gnality of reprodue-

tion will be high.
(el e

Restoring the Emission of a Dull-
Emitter.

I at any time a dull-emitter valve of
the thoriated filament class has heen
overrun, .due either to accident or

carelessness, it will be found that the
emission from the filament falls off con-
siderably. The result is a great falling-
off in efficiency, and unless the proper
steps are taken, the valve will be per-
manently ruined. If the valve be lighted
at a low temperature for a period of
severdl hours with-the H.T. battery dis-
connected, in many cases the valve will
be restored, and once miore do useful ser-
vice. It is, however, doubtful ivhether
the valve will ever again lave the same
efficiency as when new.

Another method sometimes advocated

is known as ‘‘flashing.”” This consists of

;flo'aoos mfd

0:0005mfd
h {1}
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Fig. 1.—A two valve and crystal dual circuit.

at two freqencies simultaneously, is very

much reduced ; furthermore, it is not pos-

_ sible to use a very great degree of reaction

before, low-frequency buzzing commences.
By following the diagram given in Fig. 1

. the experimenter will find that he has a
_circuit whieh is not- productive of such

great signal strength from the local station
as a two-valve crystal reflex receiver, but

connecting the valve' filament for a frac-
tional space of time across the H.T.
battery. - A wire should be attached to -
each filament leg, one being permanently
connected to one pole of the H.T. bhat-
tery.  The other wire should then he
lightly brushed across the other pole of
the H.T. battery. Great care should he
taken, but as the valve will be useless in
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any case, this method may be tried as a

iast vesort. It is recommmended, however,

that the former method be tried out first.
000G

Uses.of a Carborundum Crysital for
Rectification,

HE use of a high-frequency valve pre-
ceding a crystal rectifier is a prac-
tice which has always been popular

among amateurs, since it combines the
clear reproduction and simplicity of a
crystal veceiver with the sensitivity of a
valve set without.greatly adding to the
trouble of maintenance and operation, as
it is quite possible to use a dull emitter
operated from dry cells entirely.
One difficulty, - however, which has
- always been present, is the uncertainty
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Fig. 2.—GCircuit arrangement where a
high-frequency valve is followed by a
crystal detector.

of the crystal detector adjustment, and
although many excellent attempts have
been made to produce reliable crystal de-
tectors of the permanent type, it will be
found that ome of the most reliable  per-
manent ’ detectors which can be used
is the carborundum ecrystal with potentio-
meter adjustment. )

_Instead of employing a light catwhisker
contact, firm pressure is made on to the
crystal with a flat steel plate or with a
rigid point such as a gramophone needle,
which is excellent for this purpose. In
order to obtain best results from this
crystal, it is necessary to operate it on

“ the correct point of its "characteristic
curve, and this is effected by applying an
_initial potential to it by means of dry
cells and a potentiometer. A suitable
civcuit is illustrated in Fig. 2. This
circuit will be found to be sensitive, and
at the same time very constant in its
action. Actually, the crystal contact can
be set and not touched again for some
considerable time, but a slight readjust-
ment of the potentiometer should be made
at the commencement of every period of

listening-in.
0CoO0

Definition of Grid Potential.
HEN speaking of applying a nega-
&/ '\/ tive grid bias to the grid of a
valve many readers are puzzled
as to the exact meaning of this term, and
they frequently enquire why the grid can-
not be biased .negatively- by conmnecting

the grid return lead to the negative side _

of the accumulator.
When we say that the grid of a valve
is- biased two volts negatively or two
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volts positively, it is obvious that we must
have some fixed standard of potential to
work upon, otherwise the term becomes
meaningless. When the grid is made two
volts negative it indicates that it has been
made two volts more negative than the

. fixed standard, which is the negative side .

of the filament. Obviously, if we connect
the grid return lead to the negative pole
of the accumulator, the grid will be at
the same potential as the negative side
of the filament, assuming that no external
filament resistance is used in the circuit,
whilst connecting the return lead to the
positive side of the accumulator will give
the filament a positive bias of two, four,
or six volts, according to the type of
accumulator used.

’ ocoo .

Filament Control by Means of Jacks -

and Plugs,

HE switching of L.F. amplifiers by
means of plugs and jacks instead
of the conventional two- and three-

pole switches is coming more and more
into popular favour, since it cannot be
denied that these components tend to
greater simplicity in wiring than do the
switches. Many readers have informed
us that they are adopting this' method of
switching their sets, but are puzzled con-
cerning the correct connections of the six-
reint jacks which have provision for fila-
ment control,

In order to clear up these uncertainties,
we show in Fig. 3 a typical three-valve set,
consisting of a detector valve followed by
two stages of low-frequency amplification,
provision being made by means of plugs
and jacks to use either one, two, or three
valves as desired. Until such time as a
pair of telephones or the loud-speaker are
plugged into one ofithe jacks, all batteries
are disconnected, and, of course, the fila-
ments do not light. Upon thrusting the
telephone plug into the first jack, the de-
tector valve only lights up, and the tele-
phones are brought into the anode circuit
of this valve. Plugging the telephones
into the second jack causes the first two
valves to light, and if it is desired to
use all three valves, the telephone ylug
is inserted into the final jaeck. Since it is

enly necessary to withdraw the telephone-

or loud-speaker plug in order to discon-
nect all batteries, the set will be found
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very convenient and suitable to be placed
in the hands of people having no know-
ledge of wireless, but who desire to listen
to the broadcast programmes, since they
can simply thrust the telephone or loud-
speaker plug into any jack, according to
the volume desired. Of course, if it is
desived to use several pairs of telephones,
a distributing board may be attached to
the plug, or one of the new iype plugs
can be obtained, having several yairs of
terminals attached to the ¢ handle.,”” The
connections of those portions of the jacks
controlling the lighting cipenit should be
very carefully made. A separate H.T.
tapping may be used for each valve, but
in ‘order to simplify the diagram these
connections are purposely cmitted. Con-
rection is, of course, made from the
““ bracket " of each jack to a-tapping of
the H.T. battery.

0000

Care of Accumulafors,

HEN the accumulator has been in
use for several weeks it will
frequently be found that the

-~

level of the electrolyte has fallen
below the level of the top of the
plates. This should be remedied imme-

diately, otherwise the uncovered portion
of the plates may rapidly disintegrate,
The remedy lies in the adding of distilled
-water and not of diluted sulphuric acid,
as many people seem to suppose. The
specific gravity of the electrolyte in an
accumulator should be in the neighbour-
hood of 1.260, and if acid is added to
cause this deficiency, the specific gravity
will be increased, with disastrous results
to the plates. This remark only applies
to losses by evaporation; losses due to
-actual spilling.of electrolyte are made up
by adding acid of the correct specific
gravity, The addition of water in the
Iatter case would lessen the specific
gravity, which would be equally detri-

" mental to the accumulator. ‘When evapora-

tion takes place it must be remembered
that it is only the water component of
the electrolyte which evaporates, conse-
quently only water must be nsed to make
up the deficiency. When electrolyte is
actually spilled, however, it is obvious
that it is not only the water component

- which is lost, and so actual acid of the

correct density must be added.
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Fig 3.—A method of switching L.F. amplifiers by means of plugs and jacks.




