ABOUT OURSELVES.

By Tue EpITOR.

OT often does it occur that we
consider it necessary to burden our
readers with what may be termed
“ domestic 7 -affairs affecting the
organisation and policy of this Jourral, but
there are occasions when such matters may
be of sufficient importance to provide the
excuse for taking our readers into our

confidence and" sharing with ~them the’

satisfaction which we feel ourselves at any
event constituting a milestone on the road
of progress and prosperity of the Journal.
For the benefit of those of our readers who
have not had a long association with us,
it is not out of place to make reference to the

fact that The Wiveless World is now
completing its fifteenth volume, having
been in existence for well over ten

years, or more than seven years before
broadcasting was thought of in this
country. - N
The first announcement which we wish to
make to our readers is one concerning a
change of proprietorship and control
of the Journal. The Wireless World
hitherto published by the Wireless Press,
. Ltd,, has been taken sover by Messrs.
lliffe & Sons, Ltd., the proprietors of a
number of highly successful specialised
publications, including Experimental Wirveless,
The Autocar, The Motor Cycle and The
Amatewr Photographe:. This change carries
with it the guarantee of an entirely inde-
pendent policy unhampered by any associa-
tion with commercial or other wireless
interests.  With the further object of
ensuring that nothing shall interfere with

this desirable freedom of action, the pro-
prietors have obtained the consent of the
Radio Society of Great Britain to transfer
the obligations of Official Organ of the
Society £rom The Wireless World to our
sister journal, Experimental Wireless. )

Our second announcement relates to the

- future style and character of The Wireless

World.. Commencing with the next issue,
to be dated February 1rth, the outward
appearance will be entirely altered and
modernised, the size of the page will be

-increased considerably, with a consequent

addition to the space available for mafter.
This, together with additional pages, will
enzble us to introduce several new features
and to extend the scope of the Journal to
appeal to a wider circle of readers whilst
sacrificing nothing of the character of the
magazine in so far as it appeals to present
readers. ' ]

In short, The Wireless World will in
future be a bigger, a better, and we
hope an indispensable journal to all wire-
less amateurs, with whom we trust we
may include a very large number of pro-
fessional wireless workers who are amateurs
at heart.

Next week, therefore, you should look for
The Wireless World in a new cover, but at
the old price, and although there will be a
minimum of 100,000 copies issued, make
sure of your copy by placing an order with
your newsagent at omnce. We mean to
mntroduce The Wireless “World to every
wireless amateur, and we hope you, our
present readers, will help us to do so.
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EVERAL requests have been received
from readers for an article giving
details of a crystal or valve detector

panel to match the instruments
described by the author in The Wirecless
World and Radio Revicw of April 13th,
May 28th and Awugust 13th, 1924. The
following description of a suitable unit has
therefore been prepared.

A study. of the two-circnit amplifier
(April 3oth, 1924) and the two-valve high-
frequency amplifier (August 13th, 1924) will
show the reader that they were not designed
as instruments for a unit system, as the
order in which the battery and telephone
terminals are placed is not the same.  But
this slight drawback does not prevent one
from making up an efficient and useful
receiver with the addition of the panel to be
described.

A scale drawing of the panel is given in
Fig. 2. Tt will be seen that the height of
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_VALVE
DETECTOR
UNIT.

This unit may be
attached to any
low frequency am-
plifier and to a
high frequency am-
plifier if desired.
Itis a particularly
simple unit, being |
easily made and
operated.

By R. H. Cook.

Z! 5.

this is g ins., to match the other panels, and
the width is 6 ins. These dimensions make
the panel of a size that will give a compact
instrument without overcrowding the com-
ponents. )

On the left-hand side is a row of terminals
to match those on the right of the H.F.
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Fig. 1. The theoretical connections of the panel.
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A view of the back of the panel.
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Fig. 2. Details of the pamel. A, drill 3]16” dia. ;
B, drill 5[32" dia.; C, drill 5]32" and countersink
Sfor No. 4 B.A. screws ; D, drill 1" dia.

-\ L

panel ; this allows shopt connéc_ting wires to

be used if desired. On the right of the

instrument is another row of. ferminals to
match those on the left, and one for the
output (telephones) and battery terminals.

As may be seen from the photograph and
figures, a valve holder,. filamerit resistance,
grid condenser-and-leak, a two pole change-
over switch and a crystal detector are
mounted on the panel. There are also two
terminals for the wires to the reaction coil.
Wihen no reaction is required, these terminals
must, of course, be short-circuited.

The theoretical diagram of Fig. 1 shows
quite clearly the connéctions of the apparatus,
and the circuit when a valve or crystal is
employed as the detector.

The 1nstrument is easily constructed.
First true the panel to the dimensions given
in the figure. This is a standard size, and
so can be bought already trued. 1f the panel
has not been rubbed down this should be
done, using medium carborundum cloth.

Next mark out and drill the panel, using
the drawing of Fig. 2. It is-advisable to
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mark the position of holes with a scriber and
notalead pencil. When the lines and drilling
centres are marked with a scriber very
accurate work can be done,
Finally assemble and then
receiver.

wire the

The layout is so simple that no
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clearance between them is clearly shown by
the photograph of the back of the panel.
When the wires are arranged in this manner
there is very little possibility of them
accidentally making contact with one
another, and the ample spacing tends to

Fig. 3.

difficulty should be experienced in assembling.

or wiring. The wiring diagram of Fig. 3
shows the connections. All the wires are
carefully soldered after having first been
bent to the required shape. The neat
arrangement of the wires and the ample

The wiring diagram.

high efficiency. When soldering wires to

.the grid leak be careful not to have the iron

too hot, or the leak may be spoiled.

The mcthod of connecting the unit to the
components mentioned above will be quite
clear {rotn the marking of the terminals
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A view of the set.

U

N the last day of my visit to the
amateurs in Canada a short :vhile
ago, I happened to express 4fwish
that I should like to take.a set
back on the boat and listen to the amateurs
on my way home. That well-known amateur
C2 BN, Mr. Miller, ¢f Montreal, said he
would make me one. S¢meone produced
the condensers, valve holders, a transformer,
and the other accessories, and another found
a cabinet, and very soon the set was com-
pleted and roughly calibrated on C2 BN’s
aerial.
The set is shown in the accompanying
photographs, and the connections are given

Oon the left is the variable condense'r tuning the closed circuii cotl.
The next: knob, which is smaller, controls the coupling of the aerial and secondary
coils, while the third knob ts f07 adjusting the reaction coupling.
two jzlmment resistances, and the telephones are comnected to the lerminals on the
- right of the sei.
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AN AMATEUR SHORT WAVE SET.

A description of the receiver employing a
used by Mr, Gerald Marcuse, G 2 NM, 'for the receptmn of
American and Australian Amateurs.

IlllllllllllllllllllllllllllIllllllllllllllllllllll!IllllIll!lllllllIlllIllIllIlIIlllllllllllllllllllllll{llllllllllllllllllll
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in Fig. 1. From the diagram of connections
it will be seen that the set has a valve detector
and one stage of low frequency amplification.

The aerial has a coil L, connected to it,

consisting of a few turns of thick wire
tied together, and to an ebonite spindle.
A knob is attached to the spindle in order
that the ‘coupling with the closed circuit
coil may be adjusted. The large coil,
marked L, is wound basket-weave fashion
with No. 16 D.C.C. wire, and has a tap
which consists of a clip soldered to the wire.
This coil is tuned with a variable condenser
C,, and is connected to the grid-filament of
the detector through the usual grid con-

-
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denser and leak. A V.24 valve is employed
as the detector. The reaction coil is mounted
in the same way as the aerial coil, and consists
of a few turns of medium gauge wire tied
together. It may be seen in the photograph
between the V.24 valve and the secondary
coil.

It should be noticed that the components
are well spaced. The tuning condenser is
well away from the coils, and there is a
space of two or three inches between the
secondary coil and the reaction and aerial
coils., A remarkable feature of the set is
the easc with which it- oscillates over the
whole range—sg0 to 275 metres—with only
one tapping, and with no dead spots such
as one frequently meets with.

There is nothing remarkable
low frequency amplifier, which has the

in the

“. RC, the grid leak and: condenser ;

.
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HT
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Fige 1. . Connections of the receiver. L 48 the loosely
coupled "@z&a‘{al coil; L, the reaction coil ;' Ly, the
tapped secondury coil ; Cy; the tuning condenser ;
C,, the by-pass
condenser, and 1’ the intervalve transformer.

A view showing the arrangement of the set. Looking from right to left we have the tuning condenser, aeriul

coil, closed circuit coil amd reaction coil.
L1,

usual intervalve transformer, shunted by
a small fixed condenser. -

- Unfortunately the ship coming home was
very full, and I did not have an opportunity
of using the set on the ship’s aerial. A

Then the detector valve and the transformer und valve for the

stage.
<

temporary aerial was rigged up, but I was

very much bothered by interference from
the ship’s motors. The set has been in
almost constant use since my return from

. Canada and receives signals from all countries
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IDEAL
REGCEIVERS
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CONSTRUCTING THE COMBINED%

CRYSTAL RECEIVER AND WAVEMETER

S e

THE PANEL.
\HE ebonite panel should be filed
to 10 ins. by 8ins. by %in., and
have the components mounted on
it as indicated in Tigs. 4 and 6.
Mount the Clix sockets and plugs first, then
the fixed condenser, and then the remalnder
of the components, putting the coil on last.
Details of the connection strips are given in

In the last number the author discussed the design of the instrument and

described the construction of the coil.

are given below, together with instructions for operating. The particularly
neat arrangement of the instrument is shown by the photograph.

(Continued from page 568, January 28th issue.)

By -W. JaMEs

The remaining constructional details

T O

Fig. 5. The buzzer shunt consists of a num-
ber of turns of Eureka wire wound on a piece
of ebonite rod about r1in. long by %in.
diameter. The correct number of turns are
found by experiment, as explained below.

CONSTRUCTION.
The components are mounted on a panel
of ebonite measuring 10 ins. by 8 ins. by £ in.
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Good quality ebonite should .be employed as
leakage between the sockets connected to
the coil may materially lower the efficiency.
The arrangement of the parts may be seen
from the photograph, the lay-out of the panel
given in Fig. 4 and the wiring diagram of
Fig. 6. It will be seen that on the-left of
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capacity 0-002 microfarads and the shunt
for the buzzer are also mounted on the under
side of the panel. A connection strip with
three terminals (A;, A, and E) is secured to
the back edge of the panel, and another strip
with two terminals for- the telephones is
secured to the front edge of the panel

AjAg E, TERMINAL STRIP

4% 1% -
R Ql / 2l
A ' il [
% 7y
1% Forvirut 1' /8
pppaciiag
3% © 78 \F%. i
@ { - GRYSTAL
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- OLIX PLUGS/ 45" - "2 TELEPHONE TERMINAL \SSIT{-EH
AND SOCKETS . Io// STRIP

‘Fig. 4. Scale drawing of the top of the instrument showing the position of the parts.

On the left we have

the buzzer, the Clix sockets and plugs connected to the basket-weave coil, and the socket for a loading coil ;
on the right the crystal detector, the variable condenser, and the ** receive-transmit » switch.

the panel is the tapped coil, the coil socket
and the buzzer. On the right of the panel is
the detector, tuning condenser, switch and
buzzer battery. A telephone condenser of

R — 2" —
i e 'y
2o | _dx X x| 72 1o | 4 ' 72
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Fig. 5. Details of the pieces of ebonate which carry

the terminals for the aerial and earth connections, and
Sor the telephones. X =Drill 5[32-in. dic. T Teupped
No. 6 B.4, x 5/16-in. and let into edge as shown.

The materials required are as follows:

1 Ebonite panel, 1oins. by 8ins. by tin.
1 Ebonite strip, 3 ins. by 1in. by 2in.
1 Ebonite strip, 2 ins. by 1 in. by £ in.
1 Variable condenser, capacity 0-0005
microfarad (Sterling square law type).
Fixed condenser, capacity 0-002 micro-
farad.

1 Coil socket.
1 High note buzzer (such as the Ericsson).
6 Clix sockets.

2 Clix plugs.

1 Crystal detector.
I

I

5

I

L]

E

Switch, two-pole, two-position.

Battery (two dry cells).

Terminals. :

Reel of No. 18 D.C.C. copper wire.
Small quantity of resistance wire (No.

26 or 28 Eureka wire).
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Connecting wire (bare tinned No. 18

copper).
1 Containing case to suit.

WIRING.

The wiring connections are given in
Fig. 6, where the coil, connection strips,
buzzer and switch, are shown to the side of
the panel for clearness. The wiring is
particularly easy and straightforward.. Con-
necting tags are used when' possible, ‘and
No. 18 tinned copper wire is'employed. It
will be found easier to solder the taps from
the coil to the Clix sockets if the coil is
unmounted and held a short distance from

THE WIRELESS WORLD AND RADIO REVIEW
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this particular case of three-ply wood and
ordinary deal, finished off with a coat of
stain. :

USING THE INSTRUMENT,. :

To receive the short wavelength broadcast
transmissions, connect the aerial to A, and
the earth to E, and short circuit the contacts
of the loading coil socket. With the switch
in the “receive” position, put the wavelength
plug in the socket connected to the end of the
coil, ‘and the detector plug in the socket
connected, say, to turn 58. Roughly set the
detector and tune in a signal. Then care-

fully set the detector, and find by experiment

=@ GRYSTAL

TO START OF
WINDING

TH, :
TO 45 TURN

ST
[TOBI—TURN

TO 58= TURN =
TO 65" TURN
T0 80" TURN

|70 100 TURN

" TAPPED GOIL

CPLHONES
A

oy

Iig. 6. The wiring diagram.

The connection strips, loading coil socket, buzzer and tapped coil, are shown

removed from the panel for clearness,

the panel. The tappings can be straightened
when the ceil is put back in position.

THE INSTRUMENT CASE.
A drawing of the box employed is given in
Fig. 7. 1t is of simple construction, and in

the best position for the detector plug. The
coil and condenser will tune a normal aerial
between 250 and 500 metres without setting
the condenser in the series position below
about 0-000z microfarad. To tune in
signals of longer wavelengths, such as 5 XX
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remove the short-circuiting plug from the
loading coil socket and insert a plug-in type
coil. For 5 XX a No. 100 or 150 coil may
be employed. Connect the condenser in
parallel by joining A; and E with
a wire, and connecting the aerial to
A, and the earth to E.

ngh resistance telephones should,
of course, be employed with a crystal
receiver, and the best aerial and
earth that can be made.
" When the instrument is to be used
as a wavemeter, short-circuit ter-
minals A and E, and put the switch
in the “ transmit” position. The
telephones and detector are then
disconnected from the coil, and the -
buzzer and battery are connected
across the coil. Sparking at the
contacts of the buzzer may be’
reduced by adjusting the resistance
of the shunt. It is a good plan,
therefore, to find by experiment the
best value for- the shunt. A usual.
shunt resistance is 2o ohms, correspondlng
with a length of 15 ft. of No. 28 Eureka wire.

Instead of exciting the circuit to be tested
by holding the wavemeter near the:circuit,
it is easier and productive of better results

e
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if a small coil of about 5 turns of insulated
wire is connected by flexible leads to the
terminals A, E, and this coil held near the
circuit to be ex01ted Thls inducing -coil

Pig. 7. A sketch of the box of t/ze nstrument, which
s of stmple construction.

“should be made quite rigid by binding with
tape or string, and the connections wound
quite tight into a flexible lead in order that
its electrical constants shall not change
with use.

THE GREENLAND RADIO STATIONS.

EFORE very long it is expected
that Greenland will have in opera-
tion an entirely new system of
wireless stations.  Plans for such a
scheme had been made prior to the war,
but during the world conflict these had to be
laid aside. At the conclusion of hostilities,
however, plans were revised and the pre-
paratory work resumed, with the result that
during the Danish royal visit to Greenland
in 1921, wireless connection was first estab-
lished between the King’s ship on the West
Coast of Greenland and the International
Telegraph Service.

The stations now nearing completion are

situated at Julianchaab, Godthaab, and
Godhavn, on the West Coast, and at
Angmagssalik on the East Coast of Green-
land. The contract has been in the- hands
of the Danish Radio Company.

The Julianchaab station, constructed on
the Poulsen-Arc system and employing a

power of 5 kilowatts, has an aerial of the
umbrella frame type suspended from a mast
some 250 feet high, surrounded by six smaller
masts.  This station has been designed
specially to communicate with the Faroe
Islands, a distance of more than 1,300 miles.
Of a smaller type are the stations at Godthaab
and Godhavn, which will cater only for local
traffic and will use a power of % kilowatt.
The FEast Coast station at Angmagssalik,
erected at the special request of the Danish-
Icelandic Committee, is primarily intended
to transmit meteorological reports for the
benefit of fishermen and should prove of
great value in providing warnings of
approaching storms.

The greatest obstacles in the construction
of the stations have been their isolated
situation and the difficulties of transport
over the vast distances involved, in addition
to the fact that work of this kind is impossible
during the winter. O.L.V.
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Y] The author of this article is in a position
DY to discuss the relative merits of British
Sk and American components in .an
B> authoritative manner, as he has spent
(©] a good deal of time in the’ States. Tt
Y would appear that while British setsare

Y superior in many respects, the British
B4 manufacturer does not produce so many
Y] useful devices for the amateur and
Y home constructor.

By N. P, VINCER-MINTER.

NG

g BRITISH AND AMERICAN RECEIVERS. &
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N view of the fact that the regulations
restricting the holder of a broadcast
licence to the use'of British-made sets
and components.‘came to an end with

the new year, it is not out of place to consider

briefly what effect this is likely to have on
British sets and components.

It will undoubtedly lead to a-large influx
of foreign manufactured goods, and as by
far the largest amount is likely to come from
America, it would be well for us to consider
in what respect, if at all, American. sets and
components -are superior to those manu-
factured in the United Kingdom.

It may be said definitely, in the first place,
that taken as a whole, British sets and com-
ponents are superior to those manufactured
in the U.S.A., both in quality of workmanship
and in quality of reproduction. Nobody
who has listened to the reproduction of music
and speech on both a high-class American
and a high-class British set would be the
least doubtful which to purchasé; in fact,
it may be said that even a moderately good
quality British set is to be preferred, from
the musician’s point of view, to the very
best that America produces. '

This is not so much due to the fact
that American manufacturers are lacking in

_skill in the design of good transformers, etc.,

as to the mentality of the American people.
Anybody who is intimately acquainted with

modern American music, or has had the.

opportunity of comparing the performances
of average quality orchestras to be met with
in theatres and restaurants in the two
countries will readily understand the true

reason why the quality of reproduction in

British sets is so greatly superior to that in

 Bestone b5-valve recetver with buili-in loud
" speaker and battery compartment,

those which emanate from the U.SA.
Indeed, the performance of an orchestra
which would be considered but- mediocre in-
England is usually termed “ highbrow.” on
the other-side of the water. The same may
be said of wireless sets and loud speakers,
particularly the latter. Turning to the other
side of the question, however, it must be
admitted that from the point of view of
selectivity, sensitivity, ease of control and
variety—mnot to mention artistic appearance
—the palm must be awarded to the Ameri-
cans. Thisisalso explicable by meansof the
mentality and environment of the American
people. The average American possesses a
strong trait in his character for going one
better than his neighbour, and in the matter
of wireless, this exhibits itself in the form of
logging the largest possible number of
stations. It must be remembered that even
here in England, the first question that the
prospective buyer of a valve set usually asks
is whether the set is capable of receiving
all the B.B.C. stations and some continental,
thus indicating a desire not only to be able
to receive all the transmissions from his own
country but some from foreign countries
also. Owing to geographical size, this desire
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is fairly eé.éily met in the case of the English-
man ; but the American who also exhibits
the same desire, only in a more pronounced

form, must possess a far more sensitive and

selective set to fulfil this purpose. When one
considers the vast size of the United States,
where often a man may be living surrounded
on every side for a thousand miles by his
own country, the very bad atmospheric
conditions, especially in the southern states,
and the large number of stations operating
on a comparatively narrow band: of wave-
lengths, it is not to be wondered *at
that the Americans are far ahead 'of this
country in producing sets in great variety
of really selective and sensitive DX ?
capablhtles

From the point of view of artistic appear—

ance also, American-made sets show a marked

superiority over those made in this cpountry.

In this respect we are not referring to the
hundred guinea type of cabinet set, whose
artistry cannot, of course, be denied, but to

the ordinary type of good quality set which

sells at prices ranging from fzo to 4o or
thereabouts.

The typical American type of set, Where
the valves are mounted behind the panel in
a rather elongated form of cabinet, presents
a far more pleasing appearance than do the
sloping panel type or even the uprighttype
where valves are behind the panel. The
American set, with its false bottom enabling
the whole of the ““ works ”’ to be withdrawn
and stood independently on the table, is
also far better from the point of view of ease
and efficiency in wiring. It is gratifying to
note that some British manufacturers have
already realised this point. One has only
to glance through the advertisement pages
of any of the American radio journals to
note the large number of really efficient and
attractive-looking sets at not unreasonable
prices, to be acutely aware of how much
greater is the range of choice accorded to
American purchasers.. Although, of course,
some of the claims made in these advertise-
ments are typically American, it must be
admitted that on the whole the sets are
highly efficient.

The cabinet work of the average American
set, particularly the low priced ones, is
usually much better than that which is to
be found in English sets. The cabinets are
usually robust, and the general finish
superior.

SHORT WAVE SETS.
There is undoubtedly a very great need on
the British market for efficient sets for low

“wavelengths from fifty up -to about two

hundred metres. The Americans are very
much to the fore in this respect, and there
are a great number of really efficient low
loss 'sets to be had for this very interesting
band of wavelengths. - British manufacturers,
on the other hand, are very much behind the
times in this respect ; thé general idea which
appears to exist among them is that the use
of- the ordinary standard design of set
employing plug-in coilsis all that is necessary.

It would be all to the good, therefore, if
some of the more pr0g1e551ve manufacturers

.in this country broke away from conventional
design and evolved something that. was not
vmerely someboav plses set dished up ”’

in another form. '

COMPONENTS.

Turning to the question of components,
the general quality, W1th one or two glaring
exceptions, is, as have ‘mentioned
previously, superior to Amencan made com-
ponents, but-the same' cannot be said from
the point of view of variety and ingenuity.

With regard to valves, we have nothing to
fear from the Americans. British-made
valves are on the whole far better than any
foreign manufactured valves, more especially
those valves designed specially for low
frequency amplification. British valves are
more efficient technically, are longer lived,
and are, comparatively speaking, to be had
in a far greater range of characteristics than
those in America. Another important factor
is that they are infinitely cheaper, which
fact, of course, must not be taken to indicate
that they should not be cheaper than they
are. There is, however, a great opportunity
for an enterprising British manufacturer to
produce a good “ soft ”* valve for rectification
purposes, for there is undoubtedly a big -
demand for them, especially among single
valve users who have to rely upon Dutch
manufacturers for this product. In America’
some quite remarkable results have been
achieved on single valve sets with soft
valves requiring an anode voltage of about
20 volts.

Turning to low frequency transformers,
the British-made article again exhibits a -
very marked superiority. Indeed, the per-
formances of some of the cheaper variety
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of American transformers would bring a
blush to the cheeks of even the most hardened
junk manufacturer in this country.

Loud speakers are another instance in
which we lead and others follow, or at-least
attempt to do so. There are, of course, one
or two makes of high-class British . loud
speakers to be obtained in America;, but
these cannot be classed as of American
design. The quality of 1ep10duct10n in the
average American loud speaker .is wvery
raucous. Any foreign visitor walking through
a high-class radio store in New York during
broadcasting hours has no need to be informed
of this fact ; in fact, the particular make of
loud speakel which is usually demgnateduas
the last word in tonal ity..in America,
would scarcely find a place in the average
““ middlebrow ”’ household in England. The
inferiority of the American loud speaker is
especially marked in  the cheaper brands,
and for five dollars it'is possible to purchase
an instrument whose performances are,” as
its makers tmthfully assert, unparalleled.

GADGETS:

Having ‘said thlS however, it must be
admitted that the American ‘“ radio-fan ”’
has a far larger range of components and
useful -’ gadgets "-at his service than is the
case with-the English amateur, apart from
the fact that there are many indispensable

components in which America holds’ first

This receiver has Sfour walves, including one stage of high-
Sfrequency amplification. The loud speaker s buili in, and.
there is room for the batteries. One knob tuning is employed

to tune the aerial and H.F'. circuits.

place from the point of view of quality. By
far the most important of these is variable
condensers. So far as we are aware, there
is not a single variable condenser on the
home market at the present time which can

trnthfully be said to compare favourably with
a high-class American article. The first
point which strikes one on examination of an
American condenser of first class quality is
its extremely robust construction. It is un-

The Radiola Super-Heterodyne Receiver.
doubtedly a real ““ engineer’s job,”” and is not
reminiscent of a “ made-in-Germany ” toy,
an aspersion which cannot altogether be
withheld” from a great many high-class
English  condensers. One can insert ore of
these condensers into a - set with a definite
feeling of assurance that dfter many months’
or even years’ usage the plates will
not touch nor in any way get out
of alignment. The Americans also
produce some most excellent vari-
‘able condensers having a geared
movement enabling very fine tuning
to be obtained. These gears are not
merely stamped out and roughly
assembled but are very precisely
machined. From actual experience
it can be said that the presence of
this gearing -does not in any way
reduce the electrical efficiency of the
condenser ; in fact these condensers
are electrically as well as mechanic-
ally sound. The variable grid leak,
another small but important com-
ponent, is another item which hasbeen
brought to a great pitch of efficiency
and reliability in America, the usual design
being of the “fixed-variable” type, in which
a number of fixed grid leaks of definite value
are placed in series with each other by means
of a rotary switch. The variable portion of-
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the leak is, of course, in series with this, and
as it has only a range of § megohm, very fine
adjustment of grid potential can be obtained,
as it requires very many turns of the ** knob ”
to cover the { megohm range.

Another component which has been greatly
neglected in this country is the variocoupler.
This extremely useful and neat component
is in almost universal use on the other side
of the water, and it would be an excellent
thing if it were possible for the - British
public to obtain these in greater vaiiety.
‘We are fairly well supplied with variometers,
but even here there is much room for im-
provement in the design of low loss formers.

One particular component for which there

is a very great need in this country is a low -
loss tumer unit for short waves of from = A
In America it is possible

50 metres upwards.
to - obtain these wunits in great
variety of design, the usual design °
consisting of askeleton-wound aerial,
secondary and reaction coil, mounted
very efficiently, with a marked
absence of metal spindles and such
like absorbers of energy on these
very high frequencies. It is greatly
to be regretted that these cannot .
be obtained in this country. Com-.
plete Reinartz tuning units {for incor-
porating into sets are also greatly
the vogue among American manu-
facturers. Complete L.F. amplifying
units mounted on a rigid framework
for incorporating into multivalve
- cabinet sets are also to be had.
" With the exception of the trans-
former, it may be said that the design of
them is excellent.

The variety of "reasonably priced lead-in
tubes and earthing switches to be obtained
on the other side is greatly in excess of those
obtainable in this country. With the ex-
ception of a few highly priced ones, these
components seem quite unheard of in this
country, the usual article supplied by the
local dealer being a flimsy article with nuts
of quite inadequate size and ebonite tubing
of doubtful quality.

Aerial masts are a further instance in
which we are sadly deficient. It should be
possible to obtain jointed masts for aerial
erection at reasonable prices, but this is
. certainly not the case at present,

A very important point, to which it is
gratifying to note that British manufacturers
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" stages of low frequency amplification.
with a self-contained loud speaker, and there is ample room
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are at last paying some attention, is that of
ebonite, it now being possible to obtain good
quality ebonite in standard sizes. In America,
however, it has been possible for the past
three years to obtain good quality ebonite or
bakelite, either matt or polished, each piece
of ebonite being enclosed in a sealed envelope,
thus obviating any possibility of the panel
being scratched whilst in the possession of
the dealer.

The question of cabinets also might
receive attention, the ‘average cabinet sold
to amateurs usually being constructed very
flimsily of three-ply wood and French nails,
and polished either in‘a very inferior manner

vork and  other
‘any reputable

4 four-valve receiver by the Michigan Radio Corporation.
This set has one stage of high freguency, detecior, and two

The set is equipped

for the batteries.

parts to construct the set described in such
and such a radio journal, and in return one
will be handed an attractive cardboard
box containing the complete set of parts
according to the author’s specifications, the
parts being arranged in boxes in a similar
manner to sets of Meccano parts. Many
manufacturers also make up boxes of parts
to construct sets according to their own
design, the box containing blueprints and full
instructions, in addition to the complete set
of parts.

Attractive accumulator cases are further’
items which might well be introduced into
this country, the usual practice over here
being ‘either to hide this article under the
table out of sight or to place a rather dirty
and unsightly-looking crate next to an
otherwise neat outfit. American accumula-
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tor manufacturers usually supply attractive It therefore behoves our home manu-
mahogany boxes for their accumulators, these  facturers, if they do not .desire to unduly
boxes being fitted with terminals, of course.  “feel the draught  caused by the possible
‘When it is desired to remove the accumulator advent of an avalanche of American com-
for charging, the box is opened and the ponents, to set their house in order in this
accumulator is removed in an inner-crate respect. That they ace capable of producing
complete with carrying handle. High tensmn as good and even better sets and components
batteries are similarly housed. ~ than the American is undoubted, .but it

Many components obtamable at almost possibly needsan impetus such as the openmg
every radio store  in Amenoa are qulte of the British market to American goods, in
unknown here,© Among these are: ¢ vario--order to rouse them from their lethargy.
transformers,” which' aie complete units It is earnestly to be hoped that we shall
consisting of an efficient H.F. transformer ~not have a flood of foreign junk components
with variable coupling between pnm'u"y and dumped on the home market, as American
secondary, and with a i and Contmental ]unk is' on the whole far
incorporated into the unit smore ‘‘ trashy " in design and manufacture
dyne transformers to coy han anything the Br1t1sh junk manufacturer
of wavelengths and oscill ( -has ' evolved, even in his most inspired
and ‘intermediate frequency amplifiers for moments. ’
incorporating in “super-hets ” are further
instances of this nature. e e

Another small but ingenious ‘component
to be obtained over there is what is known as’
the ‘“ plug-adaptor.” When one possesses a
set using plugs and jacks for 'phone con-
nections, it often happen\ that one desires
to try another pair-of telephones or loud
speaker, and a difficulty arises owing to the
fact that the extra pair of telephones are not
fitted with a plug. In America it is possible
to purchase plugs whose ““ handle " consists
of a small flat platform on which are mounted
two or more pairs of terminals, thus allowing
telephones not provided with jacks to be
connected. Other plugs may be obtained
containing spring clips into which the tags
-of the telephone may be quickly inserted.

There are a large number of very ingenious
and nécessary little components such as the
foregoing which ‘may be obtained at almost
any radio dealers in America, but which are
quite unobtainable over here. Taken on the
whole, it is mostly in the matter of these
small but extremely ingenions and well
made ““gadgets” in which the American
manufacturer excels. Of course it may be
argued that the British amateur is capable
of constructing most of these ““gadgets”
himself, many of them being far more
ingenious than the American-manufactured
article, but that is not the point ; the British
amateur is also quite capable of constructing
a set equal in efficiency’ to the best manu-  This is an illustration of the new cover design
factured set on the market, but this cannot {0 e ioxt e of the Wirdse ol
be taken as an argument for offering M0 changes which are to be incorporated in this’
complete sets for sale in this country. : new seriés of the Journal.
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PRACTICAL

¢ IDEAS.

This section is devoted to the publication of ideas submitted by readers
and includes many devices which the experimenter will welcome.

Coil Holder with Slow Motion "Adjust-
ment. )

‘N the accompanying diagram a method

is given for constructing a two-coil holder. -

Coil holders are somewhat cxpensive and
by following the design given a con-
siderable saving in cost may be .cffected.
For critical adjustment a double movement
is provided, and it will be
one holder can be rotated whilst the other
is operated through Meccano gearing.

The angle pieces are made up from No. 16
gauge brass, while the rods are Meccano
spindles. The base is a piece of 4in. or
2 in. hard wood, as is also the block which
carries the pivotted holder. The pivot is
a length of 4 B.A. studding screwed tightly
into the wood block, and allowing the
ebonite holder to rotate fairly stiffly. If
desired, a handle can be attached to the
rotating holder to eliminate hand capacity.
Flexible leads are taken to four terminals
to pick up connection with the remainder
of the receiving circuit.

seen that’

The reader-will find that this coil holder
is both simple and inexpensive to make up
and with it most critical adjustment can be
obtained. T. C.

Mounting Grid Leaks.
T is not always realised that crystal cups
are suitable in size for clamping on to

the ends of grid leak resistances. Crystal

cups are obtainable with -a centre. hole
in the base which provides for mounting
on the underside of the panel, and with
screws which normally clamp the crystal
in position.

The method of using a pair of crystal cups

is shown below, and it will be seen that a

——_—— . :

GRYSTAL CUP

Using crystal cups for muking contact with o
. grid lealk. )
screw has been inserted into the end of the

lower one to carry a tag to which a soldered
connection can be made. G. N.
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Termmatmg the Aerial.

. N adjustable method of’acrial telmma—
tion is much to be preferred to the
usual arrangement in which a portion of the

wire is bent back and twisted either round
With
the end of the aerial made off by twisting

the ‘down: lead or the aerial itself.

taut

Adjust:t‘sblé‘k‘(wrial— termination.

The diagram shows an easﬂy constructed
aerial _adjustor. It is made up from a
piece of ebon ) drilled with four holes
through which the aerial wire (B) passes.

: ‘ : . H. AT

Winding Single Layer Coils.
ELOW: is- shown a simple dévicé for
constructing “single  layer tuning coils.
The arrangement will be seen to consist of a
ratchet screwdriver clamped to the- bench
by means of two blocks of wood and carrying
a wooden- cylinder on its stem. A suitable

A coil winder making use of a ratchet action
screwdriver.
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handle may be secured on to the end face
of the wooden cylinder.
The ratchet adjustment is set so that the :

_ handle can only be rotated in one direction
_and as a result the wire passing from the reel

on to the former cannot run slack.

_ The wooden - cylinder: should. be made
to a suitable size to meet general require-
ments, and the formers may consist of
cardboard or ebomite tube. A set of

" cylinders of various sizes should be con-
. structed, and if sketched out the job can be
. passed to a wood turner who will make
”them up quite cheaply.

0. L

, Save Your Valves.

' AFLASH lamp bulb let into the instru-

ment panel in no way detracts from

"»i’the appearance of the set, and- may save

ounds by preventing filament burnouts.

A flash lamp connected i the high tension battery
legd will prevent the valve filaments from being
destroye:l by accidental contact wzlh the plate socket.

The bulb is mounted on the panel”
and is connected in the positive lead from
the H.T. battery. Accidental misconnection
will only result in the destruction of the bulb,
which can be replaced for a few pence.

A section of the instrument panel is

“shown, and the bulb A may be either screwed

into the ebonite or a suitable holder C .

" fitted. B is a piece of brass spring which

makes reliable connection with the centre
lamp contact, whilst D is the H.T. lead to
L W. A
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hzmdled and remarkably. effective.

=

L

HE fo]lowing notes were suggested
by an article in The Wireless Worid

and Radio Review for Septemberv
James, on .
Though:"

. 1gth, 1923, by W.
“ Short Wave TL.F. Amplification.”
no claim is made for novelty or originality,
it is hoped they may interest experimenters.
They are an attempt to apply the electro-
static method of coupling, without the

attendant disadvantages introduced by ‘self-

oscillation and instability ~where tuned
circuits are used. ~No real advantage other
than selectivity is gained when'.employed
only as a one-stage high frequency amplifier.

THE PRINCIPLE OF THE CIRCUIT. '
The series circuit suggested in Fig. 5 of
~the. before-mentioned article is repeated

as Fig. 1.
o
-‘/
D 5
L 6 o—
Fig. 1. The principle of the circuit.

In this, BC is the series resonant circuit.
It is suggested that the condenser C should
be of small capacity, i.e., below 00001 uF.
- In practice it was found that the amplifica-
tion obtained varied considerably with the
value of the condenser C, even over quite a
small range of wavelengths. Furthermore,
the choke A through which the H.T. was

STABLE H.F. AMPLIFICATION WITH
SELECTIVITY. ‘

The author describes a circuit for high- ﬁequency amplification which is easily
As'will be. seen, an uncommon circuit is
employed. 4

By J. SOMERSET  MURRAY,

+ and the set t

FesrUarY 4, 19256
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fed: to the anode; morte or less took: cont1ol
of the ‘tuning; By that I mean that when
reaction was app the tuned circuit D
ied to
it would ascillate when detuned in the direc-
tion of the optimum A of A. It would
perhaps have been - m01e stable if the choke

o

Trig. 2 A modification of Fig. 1.

used had been of resistance wire, but this
was not tried. The "actual choke used was
180 turns of 30 D.S.C. wound om a 3in.
ebonite former. However, it showed that

the choke played too important-a part in.

the tuning for results to be really satisfactory.
The next-step .was to tune the cireuit
BC by a parallel condenser across B; and
the circuit when redrawn is shown in Fig. 2.
In the actual test circuit, C was 0-00005uF
maximum and D -0-0005 #F maximum.

" The same choke .was used. When C was

very small,.7.e., 01000015 oOr so, a tendency to
self-oscillate was noticed, and at the same
time variations in C called for variations in
D, if the wavelength was to be kept constant ;
but above a certain value, signal strength
and tuning remained constant over a
considerable range of variation in C.

A receiver was constructed embodying
this principle for two stages of H.F. ampli-
fication.  While instability was noticed if

trong carrier wave,’
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C was again made very small, for valiues
above 0-00004 uF the set could be made
perfectly stable.

ANALYSIS OF THE CIRCUIT. ]

When examined closely the circuit is
seen to be very similar to Fig. 6 in Mr.
James’ article, shown here as Fig. 3.

Actually the only difference is the em-

ployment of an auto-coupled transformer
Ty in place of T,T,, as shown in Fig. 4.
Incidentally this accounts for the variations
in tuning when C is small.
- However, C may also be consldered as an
electlostatlc coupling condenser between
. the H.F. potentials across. AF:and the tuned
gnd circuit. In fact before the value of

C is decreased so much that it seriously.” i

affects tuning conditions a- loose-coupling
effect is noticed ; selectivity is increased to
such an extent. that, quite apart from any dis-
tortion which may or may not be introduced
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selectivity with more amplification, reaction
may be employed on the tuned grid circuit
and a larger value of C inserted. This set

-works quite satisfactorily both as regards

+HT,

1T ~LT

oﬁ:

Figs. 3 and 4. In Fig. 8 o tuned transformer is
employed and i My, 4 « tuned auto- tmnsformer

selectivity and stability. . The great advan-
tage is that it enables the valves to be used
with a considerable normal negative grid

T ?H.Tf'

=

— —0
H.T+

il

3
!

o

~ : _%—

Fig. B.

by reaction, the set acquires a véry low
pitch ; - -this. disappears when C is made
larger,
companied by atmospherics. To obtain

and - the increased purity .is ac- .
" Fig. 5.

The final ciroust used by the author.

-

voltage without introducing external damp-

ing to counteract self-oscillation. The cir-
cuit employed by the writer is shown in

RUSSIAN -

Sooner or ‘later the amatemrs of Russia were
bound to: make themselves heard in Western
Hurope and this has apparently been accomplished
for the first time by a transmitter in Novgorod.
His eall 51gn, R- IFL, was picked up at 9.20

AMATEUR HEARD.

pm (G.M.T.) on Janualy 19th by Mr. Marcus
. J. Samuel, of St. John’s Wood, London.
R 1 FL was calling CQ on about 110 metres
with an A.C. note and was heard at R 5 on a two-
valve receiver
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MATTER AND RADIATION.

The Presidential :Address delivered befoxe the Radio Society of
Great Britain on ]anu(uy ”Ist 1925.

By SIr OLIVER LODGE F R S.
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HERE are three societies in spectrum looks like nothmU but confusion—
London which specially deal with as the stars do on a clear wintry . night—
radiation: the Radio Society is innumerable and hopeles ly unintelligible and
one, the Rontgen Society - is confusmg - But in both regions law and order
another, and ‘the Optical Society is a third. . reign and. ‘have bee apprehended by the
They deal with radiation from different " human mind. Ds pend upon it that the
points of view, but they are all pumarllv ~Univerge isintell ‘ble—ultlmately1ntelhg1ble
concerned  with —however: com-
waves in the o " o plicated and
ether. Optics is e hopeless it some-
an ancient . » _ .. times ‘appears.
science  which The subject of
speaks for itself ; ~ . spectrum . analy-
it treats of the / . sis"has a past
special kind of of “considerable
radiation which magnitiide, going
affects the eye back to no less

and photographic a person  than
plates. Inasense Sir IsaacNewton.
the whole gigant- The Rontgen
~ icsubject of spec- Society, and . the

Radio  Society,
* are NEW COINErs,
and take up their
subject as de-
veloped  chiefly
through the years’
which . have
_elapsed “of " the
present century.
They have taken
hold of facts
discovered at the
end of the Nine-

trum  analysis
belongs to it;
but probably
that hesasociety
of its own: it
certainly ha
disciples and emi-
nent workers of
its own who em-
ploy marvellous-
ly perfect in-
struments and
attain results of
surpassing accu- teenth Century,
racy. The ob- . and have applied
taining of ex- * Sir Oliver Lodse, F-.., the President of them to human

o Ser Oliver Lodge, I'.R.S., the President o : 3 :
2:1(1_;;_;;25 la};l d\goenll} the Rawdlio Siciety of Qreat Britain. thled lgstﬁni:i]iﬁg
plicated line way. They both
spectra, and the deciphering of their message, deal with cther pulses, but of how different
“strike me as among the most remarkable size ! One deals with-the biggest wawveswhich
and beautiful of the activities of man in the humanity has generated and used, waves
physical realm. To the uninitiated eye a exceeding but comparable in size to the

w
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aerials which have excited and emitted

them. ' The other deals with ether pulses .
 confused and irregular agitation that we call

of excessive minuteness, smaller even than
the atoms of matter, the smallest wayes
which - have ever been detected and .em-
ployed. ‘
Everyone knows, however, that the pro-
perties of ether are so simple and fundamental
that all. waves, of whatever size——whether
radio waves, or luminous waves, or X rays-—

all travel at exactly the same 4pace and

their laws of transmission’ are fairly well
known. To detect the smallést
phosphorescent mateual or
plates must be used: '
mediate waves, the phys«
called an ‘‘eye” suffices

largest: waves, a rectifier h

e1ther a ‘crystal or a vacuum valve and

then, by aid of that remarkable invention
the telephone they make appeal to the
huaman ear.

It may be said (with some appearanee of .
paradox) that we know less about how the .

luminous waves are detected than about
either of the others. That which goes on
in the retina of the. eye. we are very much
accustomed to, but no. complete or satis-
factory ‘theory has yet been evolved; and
the subject of colour vision is still a theme
of controversy. --Moreover, though we know
how to- generate radio waves and X-rays,
we 'do not yet know how to produce light ;

nor, save for the eye,” have we any satis-

factory measuring instrument for it. We
produce .X-rays by suddenly stopping
electrons, flinging them at high speed against
a target.
setting up electromagnetic oscillations, using
the two fundamental properties of the ether,
elasticity and momentum-—which Clerk
Maxwell proved to us were electric and
magnetic . respectively. . The electric pro-
perties of the ether give us the necessary
recoil, or elastic recovery from the strained
condition that we- call electric charge ;
and the magnetic properties of the- ether
give us the necessary momentum or impetus
which enables the discharged current.to rush
past the position of equilibritim and pile a
charge up in the opposite direction—just
like the momentum of a pendulum bob or the
wire of a musical instrument.

But"if ‘we seek to generate light waves,
neither of these methods suffices ; the waves
are too small for the one operation, and too

We produce radio waves by .

‘barrier, the insulating ether.
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big for the othér. All we can do, at present,
is to.throw the atoms of matter into the

heat; .or in some other way get them to
clash together (as ‘they do in chemical
combination), and trust to the properties of
the atoms themselves to emit waves of
suitable size—as a bell does when it is
struck: by a hammer. The generation of
light is still' a. sort of blindfold method ;
you make a.body hot and await the result.

Atomic Construction.

All this is well known; I only remind
you of it. But the discovery of the electron
and of the structure of the atom is beginning

t': to throw some light even on this process.

know now (or think we know) that an
atom is a kind of solar system of electrons,
in which they are revolving round a nucleus

sin:ta - certain number of selected stable
orbits;
. they only radiate when they drop from one

and we have reason to think that

orbit to another. The nature of the orbits,
s of electron motion in the atom,
' w_been elucidated, chiefly by the
genius of Prof. Bohr, of Copenhagen whose
theory has been confirmed to a surprising
extent a"d in astonishing detail by elaborate
analysis ; that is, by exact and
metrical analysis of the radiation emitted.
By means of that radiation the -electrons
in different kinds of atoms have been counted;
the province of chemistry has been invaded
by physics ; and our views as to the con-
stitution of matter have been immensely
enlarged and in some respects revolutionised.

In speaking on matter and radiation one
cannot but refer, however briefly, to these
great developments of twentieth century
physics. But the Radio Society, as such,
is not concerned with small waves, nor with
what goes on in the interior of atoms, except
that it utilises the electrons which are thrown
off by heated matter to confer rectifying
power upon a valve.

Apart from that, a radio engineer deals
mainly, not with individual electrons, but
with the crowd of loose electrons which
exist in a metal; his phenomena and his
instruments are of a visible and tangible size.
When he throws electrons into oscillation
they do not quiver individually like a bell ;
they surge like a great crowd, rushing along
and propelling themnselves against an elastic
The elasticity
of the ether throws them back again, when
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they have reached the end of their journey,
along a conductor, and they surge to and fro
for a time like a pamc—strlcken crowd. Itis
not panic’ but magnetism that keeps them
moving. Their momentum is due to the
inertia of the ether, in the shape of the
magnetic field which surrounds them. So
they rush in a current through their position
of equilibrium, and pile themselves up at
the other end of the conductor, to be thrown
back again by electric elasticity . once
more. Oscillations are -always due to the
interaction or cornbination of elasticity and
inertia.

We in this Society deal, therefore, with
events on a large scale, mvolvmg €normous.

numbers ; just as we do in machinery whe
we deal, Tot with atoms, but with millions

and bllhons of atoms.” The number of atoms

in a piston-rod or a fly-wheel must be
reckoned -in trillions or quadrillichs; the
number of electrons which are surging in a
wireless aerial is of the same order.
we drive machinery we do not attend to
what the atoms are doing or how they are
constituted, and when  we send -out radio
waves we neefl not know exactly what the
electrons are doing.. We do not even know
exactly why they are loose in a “metal;
whether they are wandering about in it like
a sort-of gaseous atmosphere quite detached
from the atoms, or whether they are quickly
" passed from hand to hand, as’it were, like
" fire buckets. For all practical purposes they
are loose, but no final judgment has been

pronounced as to the reason of this practical

looseness. There are many ‘partial theories
of metallic conduction ;
outside our scope to-day. We know that
even in a imetal the loose electrons are not
quite free of the atoms, because they jostle
them ; they make the atoms shake as they
rush by, so that a wire conveying a current
can get red hot. Their energy, therefore, in
an ordinary conductor is soon dissipated—
rubbed down into heat.

But this kind of frictional dissipation does
not seemm essential. If a metal is cooled
down to near absolute zero, so that its atoms
are still and qulet~f1ozen as it were, into
position—the electrons are not frozen-—not at
all ; they are as mobile as before. Biit now
they no longer jostle the atoms ; their paths
seem clear and open. So that a current
started in such a metal does not lose energy,
is not rubbed down into heat, but continues
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. etherial phenomenon
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by its own magnetic momentum for hours

_or.days, or even a week.

‘All this is very instructive for those whose
business it is to study atomic processes and
realise what electric conduction is really like,
but for practical purposes it is not necessary
to understand or contemplate’ all that.
Sufficient knowledge about conduction for
practical” purposes is. embodied ‘in the law
of Ohm, the. simple law which- says that
current is proportional to the force- which
propels it—a law quite analogous to Newton’s
second law of motion, In fdct; electricity
obeys. _many of the laws of matter and we
' t now, because we
is electrically

composed

" But how do we generate radiation, and
Radlatmn is purely an

it is a pulsation or
vibration or quiver or tremor in the ether.
How can matter generate waves in the ether ? -
A tuning fork can generate waves in air—
any musical instrument can—but not in
ether. There is no ‘mechanical connection
between ether and matter. I have tried to
carry ether along by splnnmg a steel disc at
the utmost speed, and it won’t go ; ‘there is
no handle or grip. Mechanical motion and
ether are independent. There is no viscosity,
no friction, However dense the ether may
be—and I hold that it is enormously dense—
it has no viscosity, and in no way affects
locomotion. That is why it is so difficult to
experiment on ; and that is why things move
so freely. That is why the ‘earth can spin
for ever, and why the planets can move
without propulsion and without Joss. The
only link between matter and ether lies,
not in mechanics, but in electricity and
magnetism.

An electric charge is an etheric thing.
It is concentrated on an electron, that'is, on
a constituent of an atom, but its ﬁél‘d extends
into the ether without limit. Electric charge
is the connection between the two things—
the matter nucleus and the ether ﬁeld—and
thus we get elastic recoil.

When a charge moves' it develops mag--
netism ; lines of magnetic force surround its
path. They, too, are in the ether. Magnetism
is wholly etherlc its lines do not end on’
material nuclel—they do not end at all.
They are closed rings surrounding the paths
of electronic locomotion ; they are linked on
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to such paths, they confer momentum. There
lies the other connection. ~

But neither an electric charge nor yet a
magnetic field generates radiation. You must
have ‘both, an electric and a magnetic field
superpesed, at right angles to each: other.
Then you get radiation, travelling with the
velocity of light, at right angles to both.
This; . when properly ‘stated, " is called
Poyntmgs Theorem—an outcome of Clerk
Maxwell’s work.:

How do we get this combination, thlS electlo-
" magnetic combination? An electric chalge
is all electric; a steady electric curi
practically all magnetic. But if you su
change the speed of a movmg'charge if
suddenly varya current, if yo 1 g
or stop an electron, or suddenly reverse it

motion, then an electlomagnetlc wave starts’
out, Radiation is produced by changing the

velocity of electrons-=by accelerating or .
retarding thém—and in no other way. This-

theory we owe to. Sir Joseph Larmor: it is

developed in his book * Aether and Matter’:
It is 'the foundation

(published in 1goo),
of our modern knowledge about radiation.

In his ‘theory centripetal acceleration,
with no-change of speed, but only change of
direction, will do equally well—will equally
well generate radiation. That 1 venture to
doubt; I think there must b€ change of
speed. Bohr’s theory of the atom certainly
suggests that, though without explanation.
I expect to see Larmor’s theory modified
in that direction ; but at present What I say
is unorthodox.

Meanwhile we know that there is a re-
ciprocal action ; a sudden jerk of an electron
generates a wave ; that same wave can cause
a similar jerk in another electron.
this is studied ‘under the head photo-
electricity : I daresay there will be a society
some day for the special study of that ; for I
anticipate it will prove of great importance.

Photo-Electricity.

Atoms ‘when properly jostled not only
emit radiation, they may emit electrons.
Any metal, if clean, ejects electrons when
stimulated by the right kind of radiation,
that is radiation of the right frequency :
and to each metal belongs a certain
characteristic frequency.
and silver do not lose substance when
exposed to light, any more than treasury
notes do: they have to be exposed to X-rays
before they respond. But light metals
like potassium and sodium respond to
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ordinary light; and so, fortunately, does
something i the retina of the eye. These
substances fling away electrons at a
characteristic speed when they feel luminous
tremors: and it is to that strange and at
present hardly accountable emission that
vision is:due; but for this we should not
be able to see: I doubt very much if the
electric tremors affect the nerves directly ;
they stimulate something -specially adapted
to respond to the vibrations. It is as if
the eye contained three different substances,
each ‘of which responds to its own partlculal
frequency—its own particular length of
wave ; thus giving us the means of detecting
what ‘our mind interprets as three different
lours, red, green and violet: of “these
ree-colour - sensations it is known that all
colour impressions are compounded.

But what is it that stimulates the netves
at all? I believe that it is the electrons,
which are thrown off by the atoms with
considerable. violence. The energy with

~which the electron is thrown off depends on
“the substance, and on the kind of light which

can stimulate that substance; it does not
depend on the intensity of the light. No
matter how feeble the light, the response is
the samie : the only difference is that feeble
light can only stimulate a few atoms, a
strong light can stimulate a great number.
But an exceedingly feeble light makes some
tespond, and that is why the eye is  so
tremendously - sensitive. $he nerves have

‘not got to appreciate the ether tremors

directly : what the nerves feel is the shock
of the ejected electron, which strikes them
with a speed of some thousand iles a
second. This is the theory of vision which
is in process of being born, and which I feel

. sure contains the clue that has to be worked

out by physicists and physiologists in
combination. The eye is like a receiving
instrument for detecting radio waves of
extremely short and definite wavelength :
it was the first wireless receiving instrument
employed by man; nor by man only, but
by nearly all the animals. Vision is a
photoelectric phenomenon. I make that
rash statement, and say that the burden of
proof, and especially the burden of d1sp100f
rests upon future experimenters.

Nor do animals alone possess this property.
Vegetation possesses it too: mnot in the
form of an eye, for there are no nerves to be
stimulated, any more than there are in a
photographic plate: the result in their
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case is 1ot vision but chemical action. The
stimulus of radiation, throwing out the

electrons from atoms of matter, causes

rearrangement among the molecules, chemical
rearrangement. In any of these photo-
electric cases the formation of images may
result, that is to say the formation of

pattems which our mind can interpret as.

images, just as it can interpret the scattered
spots made by a process block ; but the
formation of images is a secondar_y result,
not due to the radiation or the atoms directly,
but to external optical devices, such as lenses ;
which alter the distribution of the ‘incident
radiation, concentrating it in some places,
and dlmmlshmg it in others, so as to give.a

pattern of light and shade, a sort of line 0%/

spot engraving—it may be of a ternporar

it may be of a permanent character. The

formation of the pattern belongs to optics ;

it is no part of the primary result.
Vegetation has no optical appliances, and

there is no pattern. But the green leaves of

‘trees and plants contain a substance which

responds chemically to light, and it is owing
to this primary chemical response that sap.is
elaborated, vegetable tissue formed, . and
trees can grow. The growth of vegetation
I believe to be a photoelectric phenomenon.
And this view is strengthened by the now
known fact that plants can be stimulated,
not only by radiation, but by the discharge
of electricity in their neighbourhood.
Electrical stimulus probably achieves directly

what ether waves achieve indirectly, that is.

to say, a rearrangement of the elechomc
constituents of atoms.

I made many experiments at one time
(which have never been published) of the
photoelectric response of different kinds of
plants. Leaves of trees, if insulated and
connected to an electroscope, certainly
become charged, either with positive or
negative electricity as the case may be, when
submitted to ultra-violet light. That being
so, depend upon it that they have learnt, so
to speak, how to utilise sunshine in this way
and adapt it to their own purposes. The
growth of vegetation, like photography and
vision, is, I believe,” a photoelectric
phenomenon.

Thermionics.

Thermionic emission is another branch of
the subject, one which we owe mainly to
Professor O. W. Richardson, though it was
begun by Frederick Guthrie long ago, and,
as everyone knows, it has been admirably

“ordinary evaporatlon
~ mechanical process..

applied by Professor Fleming and others in
the rectifying valves, which are now almost
domestic implements in many homes.
Thermionic emission, though analogous to
photoelectricity, is rather different ; it is not
so exact and economical and precise a
process.. Heat is an irregular jostling ; the
atoms -are thrown into vibration or clashed
together, and the result is that a hot body
not only radiates, but throws away electrors
too. The electrons flung off from a hot
body. do ‘not seem' to emerge with any
characteristic velocity, but with every kind
of velogeity. It is more like the emission of
atoms from the surface of a warm liquid,
or “indeed from anj 1quld—-the process
known as evap01at10n ,
There appearzs to be nothing electnc about
it .seems like a
Some molecules are
jostled and pitched” out while others enter

‘and take their place ; Pvaporatlon and con-

densation are always going on. When the
atmosphere is thoroughly damp, evaporation
does not'cease ; it is only balanced by equal
condensation. It is just like radiation -in
that respect. In a room: of uniform.tem-
perature the objects in it are in equilibrium,
not because they cease to radiate, but
because they receive as mch as they emit.
Radiation is going on frem every piece of
matter, until it is at absolute zero.. An
evaporating Hquid may emit more molecules
than it receives; in that case it will be
losing weight. It may receive more than it
emits ; in that case it will be getting heavier.
But the interchange is continuous. So it is
in radiation. The interchange between
matter and ether is always going on. Every
piece of matter is emitting waves and also
receiving them. If it emits more than it
receives it is getting cooler ; if {# receives
more than it emits it is getting warmer.
Unless, indeed, it makes use of the received
radiation for chemical or other purposes, so
that the energy takes some form other than
that of heat.

Thermionic emission is a kind of electrical
evaporation. In your vacuum-wvalve you
keep the filament hot in.order that electrons
may evaporate from it. Above it you keep
a positively charged anode, not hot at all,
which is ready to receive electrons, but not
to emit them. So the stream can only go
in one direction ; hence you get an action
like that of a valve. . A valve is something
that lets a procession through one way, but
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not the other; like a mouse-trap, or thevalve
of a pump. Hence, with such a valve; you
can" rectify the oscillations stimulated by
received ether waves, accumulating all those
of one sign and rejecting those of opposite
sign. Some crystals are able to ‘do- this
without a vacuum, for reasons best known
to themselves; and so you have crystal
rectifiers; which you can use as receivers in
the. process of converting the fearfully rapid
ether pulsations into the moderately rapid
vibrations which can betilised by atelephone
and which affect the ear as a.more
musical note. :

Radio Telephony

know, Dr. Lee de Forest s
improve Fleming’s vacuum valve by intr

ducing a regulator of traffic in the processmn
of electrons, in the shape of a grid; that is
to say a sort of policeman who sometimes
stops the traffic and sometimes lets it
through. And by this means he enabled the
valve to do more. than .rectify, to do more

than would suffice for dots and dashes of the

Morse code ; the grid enabled or compelled
the electrons to follow every fluctuation, to
give all the peculiarities appropriate to
different kinds of musical instruments, to
follow -with precision the consonants and
vowels of human speech, and to reinforce or
" magnify their strength.

It is a very simple device, one that seems
natural enough now : just as the telephone
is a very simple invention. The marvel to
me is, not so much that the electrons can
be controlled and made to follow all the
infinitely various modifications of speech and
music, but that an iron plate.can do it.
All that the iron plate really does is to
vibrate as it is compelled ; big, small, quick,
slow—whatever the forces inflicted on it
are—it responds to them all. There are a
few it doesn’t like : it fails to discriminate
clearly between “f” and “s’; but for
the most part it responds with precision.
It does ot attempt any analysis ; it imparts
to the air all it gets: and whether we are
reciting,. Shakespeare or reproducing the
imaginations of Beethoven, they have to
exist for a time in the curious mechanical
inorganic umntelhgent unconscious form of
quivers in an iron plate and condensations
and rarefactions in the air. No analysis is
attempted till it reaches the ear : there in our
head we have a receiving organ to which is
imparted these same vibrations; but as-
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sociated with the drum and its mechanical
mechanism is a marvellous instrument, the
inner ear, which analyses the movements
into its components and imparts the appro-
priate stimulus to the fibres of the auditory
nerve : it analyses the acoustic vibrations,
as the eye analyses the optical vibrations :
one is an air instrument, the other is an
ether instrument.

But whence comes the interpretation ?
How do we get back from this confusion of
movements (which in the intermediate
stage is nothing but movement), how do we
get back to the ideas of Shakespeare or
Beethoven ?  Here we leave the ground of
physics and physiology : we enter on the
omain of psychology, and, as far as I know,
ve- have no clear answer. All we can say
(or at any rate all I can say) is that if our
minds are superior to those of animals and
savages, if they are not hopelessly beneath
the scope of the mind which formed those
conceptions, then somehow or other our

.mind is stimulated to receive some fraction
#of them, and to realise something of their

creator’s intention. We are, as it were,
mechanically, or it may be electrically
(which is the same thing), put into touch
with minds greater than, but in some respects
like our own. And thus it is that, on a
lower level, ordinary human speech and
intercourse is all conducted. Mind can
speak to mind, but (as some think) only
through the intervention of mechanism.

That is a position that can be controverted
—a controversy upoil which I do not now
enter. I only point out that the ordinary
process, to which we have grown accustomed,
contains much that is mysterious, much that
we hardly understand, very much that is
astonishing ; and I suggest that a direct
mental communication, without mechanical
intervention, may some day secem simpler,
easier, and more natural.

Radiation Possibilities.
Now let us go back to the connection

"between radiation and matter, and to the

electric units of which matter is composed.
Electric units are not all of one sign:
they are positive and negative. There are
electrons and also protons. When they
come near together they tend to neutralise
each other’s outside influence; that is
why ordinary matter is electrically neutral.
A little friction will disturb and separate
them, but they will get together again as
soon as they can. Whenever they approach
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each other, falling together, they radiéte,
for their speed is obviously changing. = The

more violent the clash, the more vigorous

the radiation. Do they ever actually in-
extricably clash, and annihilate each other ?
It is not known that they ever do; there
seems to be something that keeps them apart,
- though they get very close together.  Things
on the earth seem too staid and quiet
to allow of an actual destructive clash,

or anything like mutual extermmatlon%

But the operation is conceivable, and as we
now know that some of the stars have a
temperature to be reckoned in millions of
degrees, strange and violent things may be
going on there. Perhaps some day they ~
will be made to go in a laboratorv, on a. very
small scale.

We can at least contemp]ate the plocess
and ask what would happen if they did;
the answer is clear enough. The two
opposite charges -would vanish in ‘a puff
of radiation; all that would persist of
them would be their energy ; -thereis no
destroying that.
no longer localised in specks of matter,
but would be travelling across space with
the speed of light ; it would now wholly and
obviously belong to the ether. This process
it is to which astronomers make appeal for
the intense radiation . from stars, and
especially the unimaginably intense vadiation
in their interior, which distends them by its
pressure as a football bladder or a motor-
tyre is distended by the compressed air
inside. It is not compressed air in the
stars, it is compressed light; the pressure
of light may -become eénormous, though
here we have the utmost difficulty to detect
it. Anyhow, some special process has to be
imagined to account for solar or stellar
radiation of this violence, enduring without
perceptible loss for millions and bllhons
of years.

But if the units of matter thus-clash and
destroy each other, matter must be dis-
appearing. There is conservation of energy,
there is no conservation of matter. What is
matter at one moment may become radiation
at another. ‘Dr. Jeans tells us that the sun
loses 4,000,000 tons of matter every second.
That is the rate at which is is radiating ether
waves—converting matter into ether energy
and radiating it away. The data are simple
enough, the arithmetic-is easy, anyone can
check the calculation.” Four million tons a
second it is. Of it the earth receives the
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equivalent of about two and a-half Hindred-
weight a minute; but the earth radiates
nearly as fast as it receives. ; Four:nillion
tons a second sounds a lot, but it makes no
perceptible difference to the sun. Tt can go
on expending itself at that rate for millions.
of centuries ‘without any obvious c¢hange.
In time, of courge, it fnust exhaust itself and
fade, but that time is not yet.

Much more m1ght be said on that subject,
but not now. What [ want to ask is,
is there any. rec1pr001ty abotit this process ;
Matter cen turn into radiation.” Can radia-
tion.tum into matte I surmisé that it )
can but not under ordinary conditions.

I guess that the diation ‘careering
the innumerable
erable millenniums
I imagine them to be
‘generating matter e far depths of 'space;
which matter can then: by gravitation fall
together and reproduce or keep -in. main-
tenance the whole material cosmos.s 1 see
no ultimate dissipation of energy:in the
tniverse. I see energy passing from matter
to ether and back again. That process, in
simple “form, we constantly gxperience—
emission on the one hand; absorption on the:
other. Energy is always passing = from:
matter to ether and back again. The energy
of matter is called kinetic; the energy of
ether is called potential.” ‘All activity is the
result of interchange—transference and
transmutation of energy.

Ether Theory.

But now note that if an electron can for
any reason have its beknottedness untied
and be converted into ether, it must be
really composed of ether all the time. I have
no doubt that it is. An electron is peculiar
or modified ether, and so is a proton. - But
electrons and protons together constitute an
atom of matter, and atoms of matter con-
stitute the whole of what we see and handle,
the objects around us, and the planets and
the stars. Is matter, -then, a peculiarity or.
modification of the ether ? That is'exactly
what I think is the truth. The débject of
physics in the long run will be to explain all
material phenomena, first in terms of
electricity and magnetism, and then those in
terms of ether. I look forward to the time
when we shall realise that the whole-of the
material universe, and all the pheriomena
we are acquainted with, are ether in-different
kinds of motion.. Not locomotion, but
spinning motion, vortex motion ; the kind of

s and through
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motion elaborated by the genius of
Helmholte. Such a structure for the ether
began to be considered in an optical con-
nection by McCullagh, of Dublin, was taken
up by G. F. FitzGerald, was elaborated by
Lord Kelvin, and also by Prof. W. M. Hicks,
ultimately taking a form which has been
called “ a vortex sponge”’—an incompressible,
absolutely continuous medium, full of exces-
sively fine-grained vorticity ; able to trans-
mit transverse waves, and presumably able to
be modified here and there into the peculiar
configurations which we have not yet fully
learnt to undérstand, but whlch ‘we have
named electrons and protons i
- There is more to be said, thougl

I have now said enough, and v (
rather far from the daily exercise of wireless
signalling, about the rccent developments of
which you know quite as‘inuch; and probably
more than I.  But I should just like to say,
briefly, that there is reason to believe that
the ether is not only of enormous density,
but also
10% dynes per square centimetre, and that
this it is which holds the electron together,
in spite of the self-repulsion of its electric
charge. Poincaré and Langevin, between
them, have shown that this theory will
account fol the size of an electron and put.it
in equilibrinm. And we know that its
electric field accounts for its apparent mass.
What we do not yet understand is the
remarkably greater extra mass of the proton.

Why should that be 1,840 times as heavy as

an electron? What does this number,
1,840 or 1,845, mean ? Is it really an exact
number ? I think it must be. I make a
guess that the electron is hollow, an ether
vacuum, its electric charge just compensating
the pressure and preventing collapse. That
guess can be justified if an ether vacuum is
allowed. What has become of the material
extracted? 1 guess that it has been jammed
into the nucleus of the proton, and that some-

how it is going to account for the strange -

‘and at present empirical number 1,845.

Conclusion.
T leave you in a region of speculation.

There is no time to justify or elaborate these.

suggestions ; some are notripe for elaboration,
others are. It is true that modern phys1cs
contains a great deal of inevitable specula-
tion, but it is not rash and random specula-
tion; it is all of the nature of working
hypothems based upon half-understood facts,
and it clamours to be tested by experiment
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and observation.  Speculation is. gom-
paratively useless until it can be made
definite, s¢:that it can be tested; but if it
suggésts experiment it is of h1gh value.
Indeed, we cannot do without it unless we
are pursuing the regular conrse of orthodox
dynamics, which, as you know, in the hands
of Newton and his great dlsc1ples ¢arried
us very far, but which has now begun to
show signs, not of weakness, but of latune,
gaps, or interstices, which it is our business
to fill up. A framework or scaffolding is
a most useful structure, but it does not
pretend to be the complete edifice. It does
not fill in the minuter details. In physics

.we do not deal only with. the gross:and
‘tangible things which affect our senses ;
we seek to penetrate the atoms, we: enqu1re

into the properties-of the connecting medium.
Matter is excessively porous; here a particle,
and there a particle, with great spaces
between ; it is not really the continuous
substance it appears. When we deal with

_the infinitely small, dynamics begins to
fail- us;

~new and extraordinary entities
force themselves on our attention. Predicates

have to be quantified in a new and unusnal

Matter resolves itself into dis-
and these are umnintelligible
without a continuous ether uniting them.

_There is any amount to say about the
All we*are concerned
with now is its power of transmitting waves.
That alone shows that it -has metrical
properties. These waves are ' intimately
associated with matter; we have. recently
learnt how to produce and how to detect
them.- Most of us leave the production to
others ; we only annoy people when we -emit
them—+they call it howling—but reception-
is easy. You hang out a material wire,
containing lots of loose electrons, in the
ether of space, and straightway the waves.
are collected and brought into the house.
Whether you detect them or not, there they
are. Like many other things amid which
we live, we might be ignorant of them. We
should know nothing about them -had ~we
not taken the troubleg to reLelve them,
to prepare means, a11d to listen n,as an act
of faith.

Whether . as generators or as receivers,
it might be said that the whole object of
this Society is—a better understanding, and -
a more efficient utilisation, of the recently
discovered and fundamental connéction be-
tween Matter and Radiation.

sense.
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HERE are several -advantages ta
be derived by using a resistance-
coupled h]gh frequency amplifier
in a super-heterodyne reeeiver.

Suitable resistances are cuite cheap, they are

easily connected in the circuit, and no-diffi-

culty is experienced in securing effective
amphﬁcatlon provided a reasonably high"

wavelength is employed. Perhaps the most

’ QHT+
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A Sf_able Super-Heterodyne Receiver. Emore;espec'ially When the  signals = are

The
higher notes are weakened, and the resulting
speech. or music is low toned :When anode
resistance couplings are mployed ‘this_type
of distortion does no ur, provided - the

-

=

important of the advantages, from the point
of view of telephony, however, is the fact that
such an amplifier does not distort the signals
when properly adjusted.

~ Distortion may, of course, be caused by
sharply tuned circuits. When tuned circuits
are employed and the amplifier is adjusted
to a fairly high wavelength, such as 10,000
metres, distortion due to the sharpness of the
tuned circuits is almost bound to be caused,

Iig.
Srequency couplings.
resistances.
resistances and O, R, the grid condenser and leak of the

1. A super-heterodyne receiver having mixed high-
Ly, L, are chokes, and Rg" anode
C and R are coupling condensers and

seconcl detector.

should be remembered that the amplification
obtained is not- quite so high as Wwhen a
well-built transformer-coupled amplifier is
employed, and that a higher anode voltage
isrequired. The amplification can be brought
up to the desired level by adding another
valve, and the cost of theextraanodebattery
is. practically negligible compared with the
expense of the valves themselves ; “but there
is another serious drawback. A resistance-
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coupled amplifier is usually noisy; that is,
there is a background of noise which .is
usually of sufficient intensity to spoil mode-
rately strong signals, and 'to render the
weaker signals unintelligible. The noise may
be reduced considerably, and some-of the
advantages of this form of coupling retained
by employing mixed couplings, as indicated
in Fig. 1, where‘fwo of the anode circuits
have resistance couphngs «With: this ‘ar-
rangement noises ‘are not-amplified to any
great extent, the circuit is stable; and usually
does not give trouble through self-osci
Further, there are only the two
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amplification, and there is nothing to prevent
one from doing this with satisfactory results,
provided care is taken in choosing the
components employed, and in properly
arranging them in the circuit. It should be
remembered- that the wavelength of the
H.IF. portion of the circuit is considerably
highet than many are accustomed to deal
with.  For instance, if the wavelength of the
H.F. amplifier is 10,000 metres, the frequency
is. 30,000 cycles, which compares with an
average frequency of about 750,000 cycles
for broadcasting, and the highest audible
frequency of about 7-10,000 cycles.

HT~

I

H.T+

be adjusted to the same wavelength, namely
L,and L,

Thrs type of circuit does not appear to be
extensively employed, partly, I think, because
its advantages are not sufﬁcwntly well
appreciated. It is one which I can recom-
mend from experience with several super-
heterodyne receivers. Probably only those
who have tried to stabilise an amplifier with
three stages (four circuits) of tuned trans-
former or tuned anode amplification appre-
ciate the difficulty in preventing howling and
in cutting out long wavelength interférence.

Reflexing a Super-Heterodyne Receiver.
Many of the commercial super-heterodyne
receivers have one or two stages of reflex

- A" transformer coupled set with one stage ‘refleved.

Fig. 2. : ¢, =,
— 0°0005 ; Cp==000025; . 0;,=0001; C(C;=20; C;=0005;
¢, = 0005; Cp = 0005; Cg-=0001; T, — 1’4 high jrequenc'l/ trans-

fmme;s ; and T, = low frequenc y transformer.

I have tried the circuit of Fig. 2, havmg
the values given in the caption, VVIth satis-
factory results. Only one stage is_shown
teflexed, as usually distortion is produced
when a second valve is so connected. A

. second  stage, of course, may be usefully
~employed to strengthen weak signals, but

when the signals are of good strength I prefer
to employ an additional valve of the power
type as an amplifier. If a valve having ample
emission and a low impedance is employed,
the quality and strength are usually very
much better than when a second valve of
the H.F. amplifier is reflexed. It is, of
course, advantageous to reflex the wvalves
when filament and anode curreirt have-to be
kept at as low a value as possible.

.
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KDKA, the well-known Pittsburg bwadcastmg

station, is reported to have ‘been heaud in the.

Bismarck Alclupelago, north of New Glunea, a
distance of over 9,000 miles.

#* #* #*

The new broadeasting station at Moscow transmlts
on a wavelength of 1,200 metres and employs a
power of one kilowatt.

* >I< * &

Mr. R. L. Royle, of Palmels G1een, London,

effected two-way communication Wlth ‘Australian -

3BQ on January 20th,

&

A listener at Jésselton, North Borneo, claims to
have heard the chimes of Big Ben .‘broadcast from
2 1L.O.

Major H. Lefroy, J.P., who was prominently
associated with Army wireless during ths war, has
been appointed a director of Marconi’s Wireless
Telegraph Co., Litd.

The Director- Genera,l of the German Railways,
Herr Oeser, states that wireless telephony apparatus
is to be installed on all express trains.

DNGLISH ANNOUNCEMENTS FROM PORTO.

RICO.

That announcements from WKAQ, the San Juan
broadcasting station, Porto Rico, are made in
English as well as Spanish, has been discovered by
Mr. K. R. Crawshaw, a Halifax reader. Unless
reception is very clear, however, it is quite easy to
imagine that the whole announcement is in Spanish,
states Mr. Crawshaw, owing to the strong Spanish
accent. WKAQ, which operates on 360 metres,
was picked up by our correspondent on a three-
valve receiver (1—v—1).

MR. FLEWELLING’S SHORT WAVE TESTS,

Daily transmissions on 64 metres are being
carried out by Mr. E. T. Flewelling (9 XB@), of
circuit ~ fame, from -his station at Chicago.
Music is transmitted from midnight until 12.30

. a.m., followed by C.W. and telephony until 12.45

a.m. Mr. Gordon Ritchie, of Glasgow, states that
he Teceived faint music from 9 XBG on
January 13th.

L. G. Hughes, of J

‘draw sparks 1 in. to £ in. long when mampulatmg the

claim tha,’r, 1

. continent.

ecetved 2 SH towar ]

Accordmg to  Mr
amateurs ¢anbe heard 'in Johannesburg, whereas
itle difficulty ‘is eneountered in picking up quite
number of Americans. . -As'in all tropical countries,
mospherics are the bane of the wireless man in’
outh Africa, and Mr. Hughes states that he can

earth sw1teh !

At the time of the above transmss1on, Mr, Hogg:
was employmg a power of under 80 Wa.tts with.
raw A.C. -

MIDDAY RECEPTION .OF. U.S.

Mr. 8. K. Lewer (6 L), of West Hampstead,
states that he has recently been receiving signals
from many of the lst District American amateurs
as late as mid-day; he has also heard them as
early as 6.30' p.m.

SCANDINAVIAN TRANSATLANTIC TEST.

A morning test between American and Swedish
amateurs, organised by Radio-Bladet, and-under the

“-control of :the -Amedican-Rslay Radlo Leagte, was

carried out from 7 to 9 a.m. on Sunday, February
1st. The Americans undertook the transmission
side of the test, whilst the Scandinavians endeavoured
to “log *’ as many Americans as possible in the time
at their disposal.

- The checking arrangements%ere in the hands of
the A.R.R.L. and we understand that two prizés
are being awarded, one to the American who was
most widely heard, and one to the Scandinavian
amateur who picked up the greatest number of
American stations. The result of the test has yet-
to be announced.

AUSTRALIA WORKED DURING ECLIPSE.

During the recent solar eclipse some very fruitfu
experiments were carried out by Mt. E. J. Simmonds
(2 OD), of Gerrard’s Cross, Bucks, in the course of
which he succeeded in commumicating with
Australian 3 BQ and in picking up mgna,ls from
New Zealand, 4 AK. This, of course, was du.ung
the afternoou, whereas the usual times for receiving




Australian. and New Zealand amateurs are the
early evening and early morning respectively.
‘From 2 p.m. onwards 20D sent out regular

signals at intervals of ten minutes, with a special -

code. word which was changed with each trans-
misgion. These transmissions were received Dby
Captl. Arison, of Edinburgh, who compiled au
intercsting graphical vecord demonstrating that
signals steadily increased: in volume untﬂ the
echpse had reached its maximum.

At 3.40 p.m. GHE (Mosul) was heard strongly,
and at 4.15 p.a., shortly after the eclipse had
reached a maximum, New  Zealand 4 AK was
heard at a strong and steady strength, but although
- communication was attempted, 2 OD received no
response. A call camo, however, from A 3 BQ, and
coutact was ab oneo established, good signa i
exchanged. In the course of the conversation,
3 BQ mentioned that 45 minutes proviously he
heen in touch with U 6 ABK, this i
unusual time for such a connunication

Zealand station was again heard by 2:0D at 4. 50

p.m., working with GHH
It is interesting 6o note that in all cases the
signals were unusually r and steady.
Several other readers picked up Australian
stations during the eclipse.

«

TELEPHONY TESTS FROM SCHENECTADY.

Simultaneous morse transmission on 100 and
30 metres is being catried out every Saturday-
Sunday night by 2XI, the . General Electric
COmpanys station at Schenectady, states Mr. J.
Gordon Ribchie, of (lasgow. The times of these
transmisgions are from 11 p m. to 3 g.an., and from
5a.m. t6 Tam. Reporbgy which should be as full
as poqslble, are’ invited,;and will be acknowledged
by radio.  We. understgnd -that on January 10th
several Engllsh amateurs’ reports were acknow-
ledged in this manner, mchldmg those from 5 DN,
2 NM and -2 KF.

2 XL intends * * going ou the air » with telephony
on 100 metres early in the presens. month, and
reports on this are specially desired. "

AN OPPORTUNITY FOR PHOTOGRAPHERS.

Wireless enthusiasts who are also photographers
will learn 'with interest that by arrangement
with The Amateur Phoiographer, photographs of
general Wneless interest may be submitted to the
editor of that journal with a view to their forming
cover illustrations for The Wireless World.
Photographs accepted for this purpose will be
paid for'at the rate of two guinéas. Details of this
scheme, which also applies to photographs accepted
for the ihside pages of The Wircless World
at the rate of half-a-guinea, will be. found in
the current Jssue of The Amaieur&Photogmphea'

FRENCH AM ATEUR’S TESTS.

A regular transmitting schedule is being acthered
to by French YZ, of Colombes, Seine, who transmits
on 50 metres at the_ following times (G.M.T.):—
Daily, except Sunda.y, for thutv minutes, at 2.30

pm., 430 pam., 6.30 pm.*ind.8.30 p.m, On
Tuesday, Thursday and Saturday, from 4.30 p.m.,

. Bastbourne, Sussex:
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on Wednesday, Triday aud Sunday,
g o 7.30 ‘a.m.
Reports, which would be much dpplec‘xated\
should be addvessed to I7. Lecroat, 2 Rue de
Bournard, Colombes, Seine

CHEAPER VALVES.

Our readers will welcome the important an-
nouncement that the prices of Marconi Osram
valves have undergone a further reduction. The
following is a’ schedule of the new prices, which
came into operation on February 2nd.

Present
Type. List Price. New List Price
“R” .. 12/6 . 11/-
“REV ™ .. 12/6 o 14-
“DER” . 21/- .. 18/-
“DE3” .. 25/- .. 21/-
“DE4 > 30/- . 26/- .
“DE5 35/- 30/-
“DESB” - .. 35/- 30/-
“DEG > .. 25/- 22/6
“ LS5 ” 55/-

50]-

Calls Heard.

(January 1st to Ioth)

French: 8BF, 8 BN, 8 DP, 8 EU, 8 EU, 8 FK, § FOK, 8 FZ,
8 GI;$GK, BRG SRQ 8RZ SSG 8UU 8\\Ix 8\’\’L SZB
8ZUE, 8 ZUT Amermau I BH\I MY 2 AZY 2 BGB
2 CJX 2 WX, 3 ADE, 3B8DO, § XB NKF Italian: 1 AM
1 CF, 1 CXM, 1 KX. Dutch: oBU o\IR oNL, o RE. Swedish :
S\[X\ SMZY. lmmsh TN INA Dnms.h 7\[ Unknown :
3CM, 9 (.,5 4 AB, 3 \\ (A. Roach.)

Felixstowe; Suffolk,

French: 8CA, 8CL, § COA, 8CO, 8CS, 8FP, 8 HE, 8 JBL,
8 NC, 8 RB, SRH SRJ 8 88U, STT SXH 8 XX,82ZW. Dutch:
a AD, 0 AZ 0 €S, 0 MA, b MC, 0QR,0 RN, 0 WP, 0'ZA. American -
1GB, 1 OZ I TZ 2 DY mesh 3 D\’ Canadxan 1 AR.
Argeutine : DAS. -(All below 200 metres.) {R. T. Frost.)

Lower quugllton Z\Imu hester.

French: 8 AB, B AE, 8 AAA, 8 BV, 8CZ, 8 EN, 81<K 8 GG,
8 GI, 8GP, 8(:5 SS(; 8 SM, 8§ SSV, 5 55U, SUU 8XU 8 ZZ.
Dutch : OAD an\ oRE oLA oNL 0 ZN. Seiss : SMXX.
Belgian : J,S& Dauish : 72,\[ 7GQ American 1 1 AD, 1 AG,

1 AX, 1 ANA, 1 ARE, 1 ARY, 1 AXZ, 1 BDT, IC‘\ 1 CM, ICEI
IERI 1 HN, 1 SF, IVJ AEG A\V 2 BY, ’1B\{ nCB n\VL
3CH, 3CBR 7BDS 8 TR (\V Clough)

Cathcart, Glasgow. (January 1st to I5th.)

British: 2CC, zDX, 2 HS, ¢ KZ, 2z KW, 2 x'\[ 2 NN, 2 OC,
20D, 2 RB, 25Z, 5LS, 5 MO, 5 NN, 5 TZ, 50K, 6 FA, 6 G,
6GH, 6 L_], 6NF, 6 TD, French : 3 AAA $BY, 8BV, 8 BN
8Cs, 8DP, 8EN, 8HU, STU, 8ELM, 8FC SEJ, 8GV,
SG\' 8 GK, 8 HS, SHS(x SA\II SA\IN 8 NS, bR(x 8 SM, SSSU
8 SS\’ STK 8 VP 8 VTI 8 \\’AL 8\’\71{ 8 \VU Dutch oBQ
oNL, olLL, ORE oREU Q ZN. Belgmn 4 UC, 4 AX, Pa.
Sriss : gAD gBR g LA, Italian: 1AM, 1 FC, 1 RE,
{o—v—o Reinartz, indoor aerial.) (A T. Wilson..}

Whimple, Devon.
French : 8 AAA, 8AB, 8 AL,

8 A 8 AQ), 8 AVF, 8 BAP,
8 BT, 8 BO, SBPSBRG SC‘\, CK 8 C

MZ,
., 8 CM , 8 CPP, 8 DKV,
s F(
(, f

8 DL, BDY 8 EM, 8 EN, 8 EV, 8 F 3: § FAA, 8 FQ, 8 TY,
8 GG ~\ 8GH 8 GI 8 GK 8 GC Q, 8§ GP, SHS 8 YIST, 8 HSM,
81, § IV, 8 LPR '8 NB, ‘s NS, '8 SPR, 8 SSL 8 SS\[, 8 9‘31!

SSb\' 8 T,
4RS 4SS, 4 YG.
o RE, o RZ, 0 ZN.

8 UU 8 \\’AL 3w K, § XR. Belglan § AX
Dutch oAA oGG o KC, oLL, o MS, ONF
“Ttalian: 1 AM. Swedish: SMZY. , \ Syiss ¢
94AA, 9 AB. Tinnish: 2 \'\[ 2NC. Danish: 7 QF. British:
“\sﬁ 2DR, 2 FN, 2 IL, 2 JX, 2 KW, 2 LH, 2 0D, 2 VQ, 2 WY,
2 WY, 5C8, s MO,’s NN, 5 OM, 5 QR 554, 5 Vg, 6 L], 6NF,
6 NH, 6 0B, 6 RM, 6TD, 6 TTM, 6 US. (0—v—o0 and o—v—I1. )

(G. F. FitzHerbert.)

°2
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TRadio Society are now at Kingston Lodge, Liondon
Road, and meetings are held regularly on Mondays
at 8 p.m. On February 9th a Social Evemng is to

be held to which all wireless enthusmsbs in bhe :

district are invited.
* * # %
A forthcoming visit of Captain P, B, Dckelsley 15
.annoanced by the Ilford and District Radio Socwbv
The Chief Engineer of the B.B.C. will speak
at the Ilford Town Hall on March 26th, the meeting
bheing open to the public ab populm ])I‘ICLS In
order to cope with ;

The headquarters of the Kingston a d District

-loud speaker demonstrati
valve receiver comtmoted by : members' of the

positions. for compouen
Mr.  Tracey . raised :an
often forgotten. : . £}
set it ig advisable fi
valve Is to be use
suit the valve::

On Thursday, 211(1; s
as given with & T

club. - In order to
render - the: ' wviring

the large attendance
which is expected it
is mmderstood that
““ Marconiphone”
loudspeakers will be
installed.
On Januaiy 22nd
Mr. J. A, Partridge, -
more familiarly
known as “2KFK,”
gave an extremely
interesting  lecture
before the Becken-
ham and District
Radio Society, talk-
ing as his subject -
“Short Wave Trans-
mission and Recep-
tion.”” Various types
.of aerial, their ad-
vantages and dis-

easily ' visible " ‘the

ponents were
motunted on a ‘board.
The constfuetion and
working of the set
were - tlius oxplained
s0 as to be under-
stood by all meémbers.

At the fourth .
annual meesting of
the Kensington
Radio Society held
on January 15th,
various useful sug-
gestions ‘were pub
forward with a view
“to  making  the
Society’s - monthly
meetings still more

advantages, were dis-
cussed in detail, after
‘which the lecturer
dealt with the best
circuits for pure re-
ception. The Society is making arrangements to
hold an exhibition at an early date. A feature

graphed in his “‘den.”’

of the exhibition will be a competition for

home constructors.
= B % %

The manufacture of condensers was treated in
an informative lecture given before the Tottenham
“Wireless Society on January 16th, by Mr, Hayward,
of the Dubilicr Condenser Co. By means of a series
of lantern slides the members were able to watch
the processes of condenser manufacture from the
mica mines in India to the product as it leaves the
factory. }

On January 2lst Mr. Tracey provided an in-

structive lecture on ** Set Design and Lay-out,”

in whieh useful hints were given as to the best

Mr. P. L. Hogg (2 SH), of ‘Haighgate, - London, photo-

Signals from 2 .SH have becn
heard in every contgnent.

-abtractive. ‘Several
of these wereé adopted
and' it is hoped that

“as-a wesult, attend-
ances  will ., grow.

FORTHCOMING EVENTS.

WEDNESDAY, FEBRUARY 4th,
Institution of Elecfrical Engineers—Wireless Seption. At 6 p.m
(light refreshments at 5.30 p.m.). At the Institution, Savoy
Place, W.Cx. - Lecture: ‘‘The Optimum Dampmg in the
Auditive Reception of Wireless Telegraph Signals.”- By Mr.
L. B. Turner, M.A., and Mr. F. P. Best, M.Sc.
Radio Research chlety Peckham. Discussion :
Circuits.” Lecture: Vavcmeter M

** Rejector

THURSDAY, FEBRUARY $th.
Lufon Wireless Society. At 8 p.m. At the Hitchin Road Boys’
School. Lecture and Demonstration : ' Fault Find'ng on Wire-
less Instruments.” By Mr. C.'S. Dunhan.

FRIDAY,- FEBRUAR‘{ 6th,
Sheffield and District erelesa Society. At ,7:30 pem. At the
l]\)[epartment of Applied Science, St. George’s Square Ordinary
eeting. .
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READERS PROBLEMS
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Wadbddérhday

wibéd

- Information, - Dept.

in Whlch sach half cycle of “the oscﬂlaﬁory'

© currentin the tuner civeui can be made to energise
different pairs of.tele
We illustrate belo
plishing this. Two pairs of telephones are used, and
it will be found that, using this method, the signal
strengbh in each pair of telephones is equal to that
in the telephonea of a conventional circuit, using
one pair only, A single pair of telephones may‘be
used if desired by connecting each individual ear-

piece in the position occupied by each pair of tele-

- 'phones in: the diagram.
o 0005/.: F

A special crystal receiver,

—

.||l"

Another method is to employ two telephone
transformers with their mput windings mdividually
connected m ecircuit with one erysbal. The output
! windings ean now bhe-connected in series with each
other and with a pair of telephones. When using
several pairs of telephones in conjunction with a
crystal set it will usually be found that betiter signal
strength will be obtained if each pair of telephones
is operated in conjunction with a separate crystal,
the various pairs of telephones and their associated
crystal all being connected in parallel across the
tuning inductance.

EFFICIENCY OF AccumuraTor CELLS
CONNECTED IN PARALLEL.
READER who is intending to abandon the
use of bright emitter valves in favour of dull
emitters of the 2-volt type, has asked whether
it would be better to obtain large capacity accrum-

;Readers desiring ‘to consult the ¢ Wireless” World »
should make use of “the coupon
to be ‘found in the advertisement pages,

cmt suitable tor aceqin--

Au'uuuuuu

LALAATA)

’mvhungnvn

lators of the single cell type or to connect the three
cells - of . a 6-volt accumulator in parallel. He also
wishes to lmow if this type of valve can he con-

+. sidered equally efficient to those valves requiring
‘4666 volts to operate them.

* It is usually found to be far better to employ a
separate 2-volt cell to operate these valves rather
than to utilise the cells of a . 6-volt unit commected
in parallel. The reason is that when cells of any
type are conmmected in parallel there is almosb
sure to be a certain amount of inter-action set
up.due chiefly to the varying potentials of the
individaal cells of the unit. This is more noticeable
in the case of dry cells connected in parallel than
with secondary batteries. If the cells of a 6-volb
accumulator are used separately care must be
taken that all are fully chalged before an attempt
is made to connect them in parallel. Otherwise,
if one ig fully charged and unother is not, there will
be a current discharge from one to the other:

With regard to dull emitters of the 2-volt class
it may be said that they are equal in every respect
to their bright emitter prototypes for all ordinary
work. ' Provided that those 2-volt valves, sich as
the D.JK.6; which are specially designed for the work,
are used, they give most excellent loud speaker
vesults.

‘THE USE OF INDOOR AERIALS.

ROM time to time we receive requests for

advice on the best type -of indoor aerial to
employ from readers who, by reason of dwelling
in a flat or some similar cause, find themselves
unable to make use of the conventional type of
outdoor aerial. ‘

The actual design of aerial which can be used
depends, of comse, gn the space which is available
for the erection of an indoor aerial. Probably the
most efficient indoor aerial which can be erected is
that consisting of two widely spaced paiallel wires
stretched in the loft of a house and raming the
entive length or breadth of the building. Usually
better results will be obtainable by using two widely
spaced wires than if a greater number of wires with
closer spacing were employed, but this is, of course,
a matter for indivicdual experiment, Very often it
will be found that with an aerial of this type results
obtainable fall very little short of those experienced
with the conventional type of outdoor aerial. In
the case of many aerials which one sees erected a
few inches above a lead roof or running parallel
and in close proximity to the gutter spouting,
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better results could probably be obtained by the
use of an indoor aerial. : .
In many houses, of course, a loft.is non-existent,
and in these cases an ‘aerial has to be erected
elsewhere. TIf possible it should be erected. in -an
upper room and be of as great a length as possible.
Usually it will be fowid that a long single sire
. tretched +the full length ‘of o passage i more
effective than several short parallel wires stretched
across a single room, but here again no hard and
fast rule can be drawn. Turnin the qilestion
of more or less “ freak ** aerials, s he 1156 of
the electric light mains, there:
experiment. The results obtaini
light maing vary so much in différent" h
one hesitates to go to the expense of
one of the special adaptors sold for this
when it may be quickly found quite useles
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A FOUR-VALVE RECEIVER GIVING . GOOD
SELECTIVITY AND HicH QuaLiry REPRO-
: DUCTION. :
E have received a letter from a correspondent
living midway between three of the B.B.C.
stations; asking for a wiring diagram of a selective
four-valye “set which will give the utmost purity
He wishes

and which is stable and easily controlled:

possible. :
L quirement “of “good
used, with a switch
pling svhen required.
ion is employed, the
ng loose coupling-

i the tyy

The ﬁrst;'r jal mpli
a_high M value, sucl

HT=

S
T

GRID BATTERY

A four-valve receiver having a valve detector and thtee stages of resistance-coupled low-frequency amplification.

type of aerial can, however, be easily tested out by
wrapping a piece of tinfoil round one of the electric
globes and attaching it to the aerial terminal of
the seb, Tt is sometimes found that the use of the
electric bell wiring gives better results than ave
obtainable from the lighting mains, Connection
may be made to either of the contacts in the
ordinary electric bell push, and no fear of damage
to the bell system need be anticipated. It may be
found that good results are obtained from the
telephone system. In order to use this method
there is no need to tamper with the telephone
connections in any way, or otherwise to infringe
the regulations of the postal authorities. Provided
that the desk type of telephone is fitted all that
need be done is to place the telephone on a metal
tea tray, the tray itself being connected by a wire
to the aerial terminal of the set.

. of the D.E.5 B. type.

0 +

valve should not in any case be of this type, and if
very strong signals are expecfed to be delivered to
the gricd of the second amplifier, this should also
be of a type similar to the final valve, bub in cases
where weak signals are being received it may be
A common H.T. tapping
is given for the first and second amplifiers, but
separate grid bias is provided, so that if valves of
the D.E.5 B. and D.E.5 type are used in these
respective positions, both anode voltages will be 3
similar, but with, of course, separate values of ;
grid bias. A switch is provided for cutting out the
last two valves when headphone reception is desired.
1t is not recommmended that the usual grid leak type
of resistance be used in the anode civcuits. Wire
wound resistances, similar to those described on
page 379 of the December 17th issue of this journal
will be found to give very much better results,
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for Automatic Reccptmn 233 .. :

—— Bummertinze, 399

Telegraphy Bill, The, 272

Telegraphy, Commercial, 373

Telephony in Bwitzerland, 220

Wire Tension Device far Coil i% inding, 343

ang Hint, 4, 542

Wootl aa an Insulatol, 36 )

Woodlkall Low Freguency ¥ransformer, 362

Working Drawing, Reading a, 47

o TFilaments from Eleotric Lwht Aains, 538

Work of a Wireless Enmrinesy, The. 540 .

All-Runge Receiver, 75, 76, 194, 185~

Amatear Maat, Hn\\ to 'Bm[rl and Erect an, 9-!,
93, 86, 7. 08

Amatemrs of All Notions Foregathiering for tls
Paris Conference (Canadian Cartoon), LGL.

France, and Britain 3r. Hil‘am ...
Maxim, 3. Belin, sud Mr. Gerald Marcuae),.
370 .

American and Canadian Amateurs Visiting the |
Warks of the Mullard Radio Valve (0, 35 -

—we Five-Valve Nentrodyne, 510

—w - Radio Sct Designed for Use on Car, 195

—— Type Filament Rheostat ond Pnlenlmmr*ﬂr
a6

v Winter Resort, Picking up a Broadeastiug
Programme at an, 63

Ammeter, The Yalve as an, 114, 115

Amphfvmrr Equipment Used in € nnjuncne_]il i
Loud-Speakers "it the Ideﬂl Howmae Exhibi- -
tian, 4o . Lo w




N8eT, DO‘Ih](‘ 512
1 Dnmm af the Radio Bociety of Gwat
Britain, Company Assembled on the Ocea-
:siom of,
Anode Reaction Cnit. Four-pin Plug-ip, 420
.Annmmnphnme Talve Holder, Ster] mn' 484
Anti- nhntmn Valve Holder, Sterlmg- Electrice

.E. . The, 233
AR06 Valve, Ediswan, 67
tlaol M'ombined Filament Resistance and Valve
“Haolder Broeket, 420
istralian Station JMQ Eqnipment at, 352
utomntic Transmitter Instrument, 374

Barcelona Broadrasting Station. EAJL 631
Barrie’s Low Cnpacity Valee Holder, 67
~Basket Coils, Method of Improving, 13
Coils, Mounging, 385
22 Coils, Snap’ Fasteners for NMomnting, 251
- Cofl Tappings, Switch for, 542
Cail with o Pitch of 4, 66
Fioil with a Winding Pireh of 2, A Simple,
249, 30 ’
-Cail Woeund with a Mixed Pitch, 89, 100
agle Aerodrome, Aerial Bystem at, 412
- far "l.tmg Cotton and  Silk-Covered

ttcrv ‘Tmpp]\ Plng, 466 B
: Testing Voltmeter, 233
BB(‘, AL ‘\Efssatre from the
Hoouts), 356
— Rugby othall Club, Members of the, 22
w, he Wireless, 178, 179, 180, 231, 232, 233
A .¢ar Lqul])]md with ** Cosmos ” 3-valve
Receiver, 656
Bo ufmr 1nst1tute Schools Radio Suuotvs Ex-
!ubltlon at, ‘o37
s, HAL the hmg of the :Brussels Clom-
imirein Fair), 545
h T'lu for Cutt]ug Ehmmc Panels to Size,
2188

anodma'\'eB Boy

_Berlm Broadcasting Station, Aerial at &, §18
Birdaage Acrial, The Tnlivensed, 1.33
~Bloxam, Mr, Ro W. (L8}, 414
Bout Nace, The : Capt. T ngev and Mr. Ridley
: ’J‘lanaunr,tmn- Details of the Hace, 283
}embay Hears an, 256
Box- Spdnners for B.A. Nuts, 154
Bradfieid, The Late SWoNL, 222
Hradley ‘Condrenser,
Brand Condenser, 5
nshkir &Eﬂucatwn Committer’s  Wirelesa
251
Indnctances, 513
dghton Pler, An Open-ir
s om, G54 I
tidn, Ialy, Denmark Qe
Cohet, Mr. J. E. Partridge), 34
igh Ericasen (fu.’s Orystal Detector, The, 657
ting for the Hailway Passenger. 119
nst Organisation in Germany, 3513, 316,
537, 58, 419
Ihce-n"er Belective Fuur-Talve 583, BH, 530,

Broaileast Bervice

er. A {American), 118
ransmitter at New York City Temple, §54
raken Tairavd, Methad of Hestoring a, 46
amohlanda A_mphou Lond-Spenkers Installed at,
B, 16

'Brm\n, l\h Frank T.,

Heﬁlamente!‘ Valve, (22
tOne-hole ” I‘]xmir, 209
Proclained from the, 32

\\.nemﬂel (‘rm.atuunun of a
letigth lmts: 367,
\__an'{merﬂ I‘he, 125 1']0 Hl

abinet hy Pivket Bros., 55
L0 Commereial Portabie, 446
ntenna System on Board Awmerican Scout
piser ' Memplis,” 478
bu-Zabal Wireless Station, 573
1) Devic-es. \\'irelpss, 4':'(1. 471, 472
A A, FRS, 483
[usw on th ¢, 454 B
-and Poor inalllntmu Tronhies,
of Avmdmg,r, 54
Lead-in' of Novel Des)gu 250 )
arhoil Pellet, Type Varialie Resistance, 543
‘Catwlisker Mounting gi\'ihg Fine Adjustment of
Pressure, 647
Celegtion Tend- Speaka'l The
: and Diaphragm, 150
ellulite Valve Windows, §59
Charging Acenmulators at Heme, G4, 63
Clhaseway  Variable Grid Leal, 39
(_]J.edp Switeh for Experimental L‘]rcu]is 280
Clidoride - * Electrical — Storage To's  Works
set Exide Y Works), 489, a9 P
imix Aerizl Ineulator, 483 i
Connector for Trnnsmlti‘mg Cnils, 472
,1ps or Fixed Condensers, 230
Fitted with General Radio i
cBet-aud M.A P, Loud-Spenlers, 47
P AMlines. Wireless in, 607, G0&, 609
ve Stall De Tuxe, G0} -
it (Holder, Adgus‘mhla "_9 B
}Tolrkr, Adjustment, 5
Holder, - Hame: "Jonﬂtl_

(Wave-

Movement, Heed,

Valve

G. Balem, Mr, .

Method .

e ‘Filai Res :
i H, Llouo‘h ;& Co.; Lt(l ), B62

—— Filament “Rheostat and Switeh, 46

. Vernier Adjustment, 571

Commercial Portable Sets, 45, 446
\\'ixreless_Telegrnphy: Mandijng Continental

Campact Two-Valve Set, 245, 246

Comparisons, A Page of

Compass Card, AMprse, 2
on Board the s.s, *° Homerie,” Wireless, 576

Condenser Bearings, Improving, 355

—_— Impmwment A0

—— Tnit for Building Tp ]:\penmental Fixed
Condensers, 230
, World's Largust iDubilier), 646

L‘nﬂstluctmu‘ Bets from  Units: The
Blok ** RBgunipment, 393, 393

Contaet Stnds, Scerews nsed as, 342

Contrel Condenser, Low-C'apacity, 185

Converting H.F. Transformer Coupling to Tuped
Anoade, 12

{'orrosion of Accunmilator
ing, 474

“ Losmes M Coils, 101

—— 53-Valve Receiver,
with, 656

——-—~ Valves, 5.P.13 and D.E.11, 153, 154

Cota Uendenser, 512

Counter for Coil Winding Machines, 38G

Crawford Jack, The, 1al

Critieal Adjustment, Device fer Providing, 408

Crossword TPuzzle, Wireless, 26

Cryatal dll(l Yalve :RDCLI\P'I
4, &

— l]atectms P, 156

— Detector, ‘(e British Fricsson Clo.s, 657

--—, Mnking Use of Serap Pleces of, 13

—— Bot, A Novel, 403, 401

—— 8ot Emergency, 603

—e= Bet, Two Cirveanit Tuner and, 218 218, 220

Curves S]m“mg the Effect of Using too much or
too little Grid Bias, 408, 40.} 410

" parco ! Grid Leuk, 136

Daventry Broadeasting Station, 196
Daylight W orking it - Australia, 447
Dead-end Switeh for Multi-coil J.unlns. G48
" Decko ¥ Lamp Holder, 381

¢ Polar
Tcrminals, Prevent-

“Bean" C(ar Eguipped

Two-Range, 4, §,

D.E.11 Cosmes Vaive, 133

De Groot at Home, 251

Denmark, Britain, Ttaly (Mr. Siulic Sﬂ]em, Mr.
lohet, Mr. J. E. Pavtridge), 34

Tietachable Extension Handle, 308

— e Plug-in Extension Handle, 279

Dete tulﬁ «;m]'nliﬁer A TUniversal, 273, 274, 275,
2Fh, 277, 28R

1)x=vues fnr Seenring Fine Tuning, 169, 170, 171,

o 'Dmflcm ‘ Grid Leak,

Vircetion Finding for
at Basle, 413

Bistortion, Eliminating, 143, 156, 147, Hh', 198,
149, 240

Dorwood {'rystal Detector, 483

Touble Condenser with Balancing (‘nntml
ling, a80

—— Pole  Two-lusition

Bwitch, 589

Necnrder,

terny, 394

Dr. W. H. Eecles. F RS, 640

* pryvel * High Tension Battery, 235

Itual Filament Resistance, The MeMichael, 314

Lubiliecr -t Dubrescon,” The, 184

—— @rid Leak and Aftachment, New, 236

Thmteh Liphtship at the Entrance of the River
Maas., 539

Dawsatcon Aerial Tuning Condenser, 135

The, 314

Ster-
Efesca _Anti-(.'a]:—acitg

Dtum Magmnetie

EAJ1, Barceloun Broadeasting Statiom, 621

Ear Pads, Maconda, 136

Earth Coumection, \0\'121 341

—— Plate, An Efficient, 605

Earthing Switch, Series and Parallel, 458

anmte Cased Terminals, 161

-.— Extension Handle, 117

-— Extension Tod for Variable Condensers, 314

—— Panels, Using Old. 149

Fecles, Dy, TW. H T.R.S., 849

ll,chpse Wireless in the, 53

Eeconomic Ele:trie, Ltd.’s, .06 Valve, 255

Ediswan AT .06 T‘llve "7
Easrtking Clip, 297

— “P.Y.5ET D.E. Valve, £2

—— Variometer, The New, 245

Efesea Anti- anacltv Switch, Dnuble-pole Two-
porition, 589

Egeg Aerial Insulators, 642

Rifel Tower Studio, 503

Electrolstic Reetilier for Use on A.C, Supp]\—, 65

]:.llmlndtlncr Distortion. 145, 146, 147, 148, 198,

200

E.ALYC \* _Rcslstances, 184

Fmeruen(w Crystal Set, 605

Emerv Bufi for L]ennmw Terminais, An, 308

Eutlnsiast Listening-in  while Ad]nstmg h)a
Brough Superior, 158

¥theron [‘uning Touductances, 136

" Exide” Works (The €hluride
SBtorage Co.. Lid.}, 480, 90

Experimental Aerials, KBKA.’H 250

—— Displayx Demonstlatcd Bebore the Eastern
‘\[etropohtan Glnup Radlo Lecture Sucletv,

Electrical

+ Field Doy with a Portable Transmitter:

Adrcenft : Marconi Statmn Genetal Purpose. Receiver

iTransoccanic TPot-

B H:\mllton

S Knoh und Dial, 8077
- Hod fur “Sar:able Cnndemers, E_omte :81

. 'Fada ).entmlﬂ Rece]ver, 526
©—— ' Ome-Bixty 7 Heceivey, 525 . ¥

== Short Wave Vario- ((nu])lu 207 .

UHLAN Intexvalve Transformers, 235

Forreoti Intervalve Transiovmer, 266 :

Enter-
prise of London Rodio Bocleties, 612, 613 -

Filament Circuits, Test Lamp for, 473 :

— Lock, A, 13

—— Resistance and  Valve Holder,
(H. (‘louwh & Co.. Ltd.), 382

—— Rheostat, * Acme,” G615

—— Rheostat and  Potentiometer,
Txpe, 56

—— Rheostat und Bwitch. Comhinerd,

—— Rheostat, Lampiogh, (57

— e Toltmetel with Push-button Control, 648

Comhined

American

_Fine Adjustment Mevhauical Cpil Holder. 251

—_ Tllnmg, Teviees for Sceuring, 169, 170, 171,
172

First International Amateur Congress, 3.«9 380

—— Radio Exhibition in Helland, 637, 6

Five-Valve Broadeast Receiver, daﬁ 3ar, SaS da{],
380

Valve Receiver, Am Interesting, 168
xed Condensers.’ (‘hps for, 230 -
—— Condensers Fitted with Valve Sockefs, 34"
--— Coupler, Plug-in, 70
Fleming, Dr. A., I"'R.8., 506
Fioed-lighting ‘Effect on  Antennse at w ]IH
{Broadeasting in Awmerica), 128
Flash Type Valve Hoider, 614 ) :
Flying l.ezson Broadeast 13r. Alan Cobham nnd
Miss Heather ‘Fhatcher), 507 :
Induet-

Former for Construeting Variometer

ance possessing a Tilted Awis, 341

Four-in-Wand Acrial Tuning Switeh, 57

— -pin Plug-in Anode Reaction Tnit, 420
—— The Neutvredyne, 216, 213, 219, 214, ’bl 26
263

—— Ton Transformer, 4, 326

-—— Talve Broadeast Recu.nm,
534, 33b, 336, 237

—— Valve Reeeiver, Sclective, 385, 586, 587

Frame Aervial, An LEffcetive, 343, 344 ’

Freeing Valve Filaments t'rnm Contact.
Gl‘ld 2ry :

French Eﬂlpple-B‘..nl(‘d Yariabie Condenser, 61

Selecl_ivc,r : 535,

with

Gardner and Hepburn Condenser, 512
@Geared Sterling Condenser, 583
G.E.C. Crystal Tleteetor, 56
Gecophone Loud-Speaker, 615
—— Tubular Tartl, 362
(.E.C. Spade Terminnl, 580 :
{Three
G40, 641, 0§43, 643, G644 e
(;ermmn Blond(aat Ozgamuafmn
. 517, 518, 519 :
Guolmayes Boy '%couts Receivin
from the B.B.C., 56
Great West Road, Marconi Set Teed f(n Bi
- casting the O}wmng of the, U24
Grid Leals and Attachmcut, New D'ilbil]el 236
—— Leak Connections, Tempnrmv 648 1

" —— Teuk Constructed from Stem of

preguated with Indiam in]\, 14
w—-= Lenk, Vaviahle, 308 - :

o gripsit 0 W iring  Washer, 311
GEPAL, i-,rpupmem: at, 404

Guide for Lettering Punches, 30. S
—— Rod for Attaching Guy \\ne, 52

Halyard, Method of Rcstuunv a Bmkeu 116
Hambury, Tle“ of the Transmitter at; B o
The XNew Landing Tender ('].‘he
Last Word in Nautieal Wir e]css), 9{) P
H, .anil B. Coil Holders, 382 .
—— und B. Variable Gondcnf-el, 483 -
Harlie Detestor, The, 57
Harmenie Supe;hetemd\ne Reveiver,

437, 418

. Haumont, T}duamlttei Room of AL Constun’
816

Hay 11ep, Alr, ¥. H., Mast at the Statlon
0

Hazeltlnc, I’ro[essm L. A, Im-entﬂr
Neuwtrodyne, 645

Heath Geared Condenser, 313

Heppel, Experimentui Station of \h ]:l' W

H.F. Stage, Adding an, .31, 52, 33

—— Transformes (‘oup‘mg to Tlmed _.—'Ln
{lonverting, 14 :
Transformer of Rigid Cunﬁhuttlon -2

High-Fregnency  Trausiormers (Bash't
204, 205

_ I‘requunvv Trancfnlmm New, 8:1

— Power ‘Iransmitting Statmn, ‘o :

Hillmortan TPost Office High Power
Qwiteliboard at. 318 :

—— Rughy, AMast at the Impenal Wue o5
Btation, 6ii :

Hilversnm (Holland}, Bloﬂdu’lstmg 5 1tm

Hinged Panel AMounting, 460 .

TA. The EKing of the Belgian
(,ommeleml Falr, 1543

Holder for V24 and R . Valve

‘Halland, Fiest Radio Exlibiti
- TTome- (,on:nueTcﬁ Cail Huldr
W




" Teanes, The Late Mr-.

140

Ahlbltmn 1‘,_011(_1 Speakers at flin; 189

o
g anie ]"Iecfue (,o inhle Grid Leak, —.6 )
Impen'll ‘Wireless Station, Hilimorton, Ruo—hv~
.t Mnist_at the, 631
niproved, Tclcphono Tags, 230
Inchkeith, Revoiving Beam Hefleetor at, 232
Indieator "Board for Recording Weather Repmts.
236

" for. Di: 11q with Yertieal Movement, 307
“fadoor Aerial and Winding Spool. Ribhor, 184
Insclating Valves from Mechanieal Yibrations,

. 252

ngniation bLetween Valve Legs, 150
Foterchangeable Condenscr of DMessrs,
-. Scott, 539
"-In(’ele:,tmw Five-Valve Reveiver, An, 168
Internal Vnriometer Windings, 450
‘Frternafional Amatcur (Dngl(‘is First. 373, 350

Group, An,

Radio Conference in Paris. 366
Intevvulve Transiermer Designed for Fxpevi-
: mental Worls, An. 18I, 142, 193
Gudirey ¢, 354
is It Good for the Sct? 63
Italy, Denmark, Britain My
o Cahet, M,

Jdack. The Crawford, 156
Japan_Calling : 3Mast aad Studio s the
Blrm(l('astmn Siation, 03
‘- Johanneshury Station from Without, 577

Pete

Giulie Salom, Mr.
TR, Partridze), 3L

Tokio

Kathodaphone, The, il7
KDKA, Oscillating Unit at. 488
L ——- Pittshurg, Studio at, 34
—- Reeviver for (Fwo-Valve Set  for
Wave Worle, 3583
KOKAy Iu:qwlu_uenml Aerials, 235
—= Uransmitting Reom, 544
Eelfort Reqlstame 813
. Keyhgard Terforator Used on Berue Cireuif at
Radin House, Leuden. 373, 374
Enife Switeh Contact. An Efficient, 543
Ko nigswusterhausen Broadeasting Station. 5i%8
= Aasts and -‘:tlf‘ supporting Towers at, 619
Mast at, 16
v Filament Res tance, 339
L Kéiseres ° Connector, 47
“Kurhans, The Hague, 637, (38
Labaratory at Universify
g Street, 3
,nmplug-h Filument Rheostat, 657
Plng and Sveket Connector, Ga7,
S “iqurlre Law Cownilenser, 57
'anduw Tender  Hawmiitor *'—The Last Word
in Nautieal Wireleszs, 90
CLargest Condenser, Worlil's, 636
Lz ttlce Coil Former, 117
Masgts, Method of Erecting, 409
Tower nt Mr. (. Keith Alurray's Station,
EDY (The Sterm Menace), 333
ead-in Conuections, Aerinl, 473
= of Nevel J)e:ln‘n Capacity, 280
- Leafield - Station, 303
Liettering Punches, Guide for, 307
L.F. Amplifier, One-Valve, 319, 320, 321
Talve Switch Constrocted frowm Valve Pins,

College, Gower

45 - ..
Lifebont of RS, Orbife Equipped with Wire-
- less, 15
,mhtmnw Pmteetol, Alembiz, 637
—Plef‘ls(.‘f_‘t‘()l‘ for Use Out of Dnors, An Effective,

Safely Switeh, 647
+ Listensr-in, Troubles of the, 132, 51
London ta Bnﬂhton Relay Race, PieKing up the
- News, 377
Long W m’e< Compact Three-Valve Receiver for,
466, lﬂt 468
uden Valve, The, 250
bind Bpeakers to Aid Train Passengers. 458
Low Cnpacity Control Condenser, 135
“ Capacity Vaive Holder, Barrie's, 57
Capacity, Valve Holder of, 47
Capaeity Valve Mounting, 155
Eréqensy Cholze Coil, Pre, 612
Loss - Air Dielectvic Condensm 314
loss Coil, Six-twrn, 117

MacMilan Expedition. The, 477
Miavondo Ear Pads, 156
‘eani A D6 Adreraft Apparatus, 6il
« Senotove, and Mr, Godfrey €. Isnacs, 384
Het Usel for Broadeastiug the Opeaing of
the Great West Road, 624
< Bpnrk -'Lp])mahz\ ]:zu]v 426
-~ &1 12, 13
[lﬂllallllttlllg‘ - Plant
Stution, Eesex, 370
atiphose Vaviometer, $53
cuse, Ar. Gerald (QN)Il with his Trans-
itting Apparatus
:_ﬂ;hv]d The Hnral 60111:. of Bigaals®
nitting Room af, 346
vking Out Valve Snekefs
Tapping Points. 231
ilve Caps, 343 )
at: the Tmperinl Wireless Station, HIN-
bt H’oxt‘ Rugbv 631

at  Ongar

Trans-

. 386~

hﬂnhon ;mehfvmw J:.qmpment :

~ Maotorists”

Wast at the Shtmu of My, F. H qunes 20T,
]

" —— How to Build and "Lrect an Amatem a4,

B3, 96, 97, 98

Masts and ‘}elf—suppmtmw Towers qt Koenigs-

wusterbansen, 649

Acdichael Tuwal Filament Resistnnee, The, 314

—— Reactien Tnits, 580 .

Mechanieal Coil Holder, FII‘IB Adjustment, 231

Message fl om the B.R. (,. . af

¢ Afiero ' Amplifier, 1he, 381

—— Nadio ™ Potnn’tiometet‘, 26

Microseope Slide Uscd in the Canstruetion nf a
Grid T.euk, 571

“Aidget ' Condenser, 513

Minilogs Aivr Dielectric Condenser. 420

Mirror., Oseillagrapk, 49

Morrow, Mr. G, Leslic (§UTV), 91

Maorse Compass Card, 233

— Receiver, Selective, 479 480, 451

Aonsul, Wireless Staft at 383

All-Range Portuhle,
442, 443, 441

Motor Trial, Wireless in (Capt., R. Twelvetrees
riving: Demonstration  with Fortabie
R'ldmh) 611

Mounting far Te:stmv Crystals, Spring, 606

Miichen, The Mast und Serinl at. 5ls

\[u]‘:u('l Weeovajve, &7

' Amiti-Eontact ™ '_I':‘]ug and So-ket Conncetion,
295

\[ultlla\el Plug-in {'oil with u Siring Spacer,
o8

Aultiphene Terminal Bush, 590

Hulfi ange Volf- \_mmi'tﬂ 187, isg8

MAaltivibrator Wavemeter, A Standard, 309, 310,
311, 912, 313

Munster Station, The, 518

Murray, Staiion of Mr. C. Eeith, 353

439, 440, 441,

Name Tahs, Method of Seeuring, 405
* Nenfroceiver,” The, 523
\'eubmdvne Cuuults Fernier Cendenser for, 150
¢ Four,” The, "II] 211, 212, 213, 261, 262, 263
*Inventnr of the (Proiecsor L. A Hiuzel-
tinc! 645
* Newer U Snap Terminals, 381
New York City Temple, Brondeast Transmitter
at, G5
\vrhtmﬂale The Quest of the, 582
' Non- \elml * Commercinl Portable, 446
nlve-Holder, 116
Pnng " Valvé-Holder, Sierling, 484
Nortlh Middlesex Wireless Club Demonstrating
r Five-Valve Réceiver and Portable Trans-
mitter, 618
Northolt 8tation, 574
Novel Urystal Set, A, 403, 404
—— Barthk Connection, 341

Did Ebanite Paunels. Using, 149
= Old Fome " of 2L0. The, 131
“ One-Hole ™ I‘1\1ng Bush for, 454
Oue-Velve TP Amplifer. 310, 42 321
“ Opdia ** Wavemeter, The, 615
Qnpar Station, Apparatus nt 370, 373
Open-Air Bmadnﬂst Servize on Brlcrhton Pier,
© An, 65%
Operuting ¢abin on Board 4.5, Ranpura -]
“Ora B Talves, Adaptor for. 280
“ Orbits ?  Wireless Equipped  Lifeboat  of
RB. - -
Ormond Condenser, A New, 614
Nautralising Condenser, 414
Oseillating Tnit at EDKA, 488
Oscillator, The Quarts, 630, "3t 632, 633, 634, 635
Dsrillograph, A Simple, 22.) 295 27
vomeem Mirvrar, 491
Outdorr Wireless. The Joys of. 332

Paderewski, M, (at the Piano during Broad-
cnst Recital), 223

Pane! Mounting, Hinged, 460
Switohes, Nent, 150

Papier-miché¢ Lond- Spealcer Hmns 484

Paris Fair, Wireless Btands at the, hgd

"~ International Redio Conference in, 161, 356

' Pelican ™ Commercial Portable, 445

Petp Scoit Two-Coil Holder, 155, 265

. Seott Variable Clondenser, 297

Picking Up a Broadeasting Programme at an

. Ameriean Winter Resort,

Pin and Socket Connecbor, 484

Plate Current, Aecumulators for, 475, 416

Plugr and Socket Conmector, Lamplugh, 857

. atd Borket Connectors fitted o a Two-Cobl
Holder Panel, 571

cme and Socket Coanector, Wilding Cole, 500

—— and Soeket Termivals * for
Coils, 543

Plug- mOle Construztionat Detfails of & Tapped,

-~ Fixed Coupler, 70

Plunger Switels for Series-Parallel Cirenits, 14

P, Crrstal Dewomh. 156

“Polar Blok ' Equipment, 395, 396

—— Demaountahie Rosistnnceenpaci!y Tnit for
Totervalve Coupling, 101

-— Preeision Cendenser, 580

Poldhu Station, Interior of. 179

Tanaf. Professor A, 3., 410

Poreelain  Inselator and ‘:uppmhnq Joint of
one of the Rugby 3lasts, 651

Portable 50-wati Telephuuv Transmitter, 446

—- Mutorists' All-Range, 4‘39 440 441 44’ :

Experimental *

}‘nrt thle Receéiver on Fiew at the Sclicols Ra

. Societics' Exhibition, Two-Valve, 931

-—Reee]ver Three-Valve, 433, 434, 4.—35 436

—<-- Bets, Commercizl, 443, 446 -

— Wircless A.l)ydldtus Slgnal Umt }:mplo
ing, 432.

Pofentlometer Simple, 143

Power Amp‘lﬁel Twe-Valve, 181 182, 1'*.5 .

Preeise Low-Frequen“y 'l“mnsformer 514

Preventing  Corresion  of Agoumulator
minals, 474 .

Proclaimed from {he 'Bus Tops, 52

Pungs and Gorth Choke. 516

“PY.S " DB, Falve, Kdiswan, 82 . -

Pye Low-Frequency Choke Coil, 614

-J_ua.rﬁ%zﬁ Oscillator, The, 630, 631, 832, 633, 634,
Quest of the Nightingale, ;

Ter:

The, 582
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By THE

'Y ;i ¥ I'TI this issue we present to our readers the first
\ of a new series of The Wireless World. The
appearance of this number also marks an im-
portant event in the kistory of the Journal, Hitherto
published by The Wireless Press, Ltl., The THireless
World has now been acquired by Uiffe and Sons Lid,,
publishers of a number of iraportant specialised journals,
inctulding Eaxperimental Wireless, The Awtocar, The
Hotor Cyele, The Awalcnr FPhotographer, etc.  This
change of ownership insures that Zhe Wireless [Vorld
will be conducted umder an editorial policy entirely
independent of any commercial or other wireless interests.

Tn view of the fact that the size and cover design
as well as the general appearance of the Journal h"lc:
unclergone a clnnﬂre with this issue, it is well to remind
those nho have not been familiar with Zhe 1Wireless
TForld in the past that this is not a aew publication,
addinz to the alreacly large number of wireless periodicals
recently published, but, on the contrary. The Wireless
Warld has behind it the prowl record of fifteen volumes
dating back over ten years, and entitling it to the dis-
tinction of being the world’s first wireless journal.

Tt has heen our endeavour, as far as possible, to indi-
cate our future policy by carrving inte effect with the
present number changes which we consider will result in
a refinite incrense in the popularity of the Journal, whilst
the general character of Zhe Wircless World, so widelys,
krown in the past, will be retained.

The Wircless 1Werld has recorded developments in the
science of wireless almost since the first practical applica-
tions were made possihle,  Every new step and cvery
fresh achievement has been chrenicled arcuratelv and with
dune regard fo a proper sense of proportion.  This policy
of the past we helieve to be even morve desivahble at the
present time, when discrimination hetween important and
uwmjmportant developments is often rendererl more difficult
becmqe the general public is ted away by 3ournahst1('

* stunts;*’ when the importance of anv device or invention

o)

OUR FUTURE POLICY.

EDITOR,

may appear direcily proportional to the publicity which -
it receives. We believe that mwore than ever the need
exists for a wircless journal of a popular character where’
the uimost attention is paid not enly to technical accuracy
bLut alsp to ike honest presentation of new jhases of
development in such a manner that the recader may recog-
-mise the relative Importance of every new coutribution
to a science which has become of such universal interest.

In order that all aspects of wircless may be dealt
with, it is essential that expression should be given fo
the ponts of view of a number of wireless workers who
can write on subjects with which they are intimately
assoviated. In this way a wide variety of interests can
be catered for, and, whilst certain articles may at first
he found a litile beyond readers who have only recently
taken an intercst in wireless, yet a little latev on their
appeal will be just as great as it is to those who may
have had many years of wireless experience.

Designs for:receivers and experimental apparatus for
home construction are to be a strong feature of our issues.
and here our first consideration will be ta incor-
porate new ideas sither in the circuits employed or in the
general cdesign, whilst paying the utmost atteation to
efficiency and accuracy in technical detail.

On the lighter side we are pleased to have the oppor-
tunity of re-introducing to our readers, by means of a
series of cartoons depiciing the troubles of the listener-in,
& humorous artist whose work has afforded entertainment
for many readers of ¥ Tireless World in past volumes.

Our primary object is to make The Wireless World
the indispensable Journal of every wircless amateur, but
to ensure being able to carry ot this aim we recognise
that w: are largely dcpemknt upon the ﬂoor]\ull and
co-operation "of our readers. :

We therefore invite-our readers to write to us expressing
their views on the present number, and we shall welcome
any mggest‘ons which are put forward with a view (2
improving upon ohr presont stamdard.

AQ
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F HERE can be no question. that radio-eagincering

has become an integral and Important part of
i elecitical engineering and of the electrical trades
generally.  One has only o notice on a journey by rail
or tram through the suburbs of London or any large
town the mumber of houses and gardens decorated With an
agrial, and to remember that at least a million persons
have Post Office licences for broadcasting reception in
Great Britain, to realise that the radio business must
employ an immense amount of capital and a large
personality.

© Wireless Offers a Big Field

Not only is there the business of making and .supply-
complete receiving instruments or parts for constructing
them, but there is the corresponding work in construct-
ing the appliances for, and working the broadcasting
stations.  Then there is the immense field of marine
‘inter-commnunication, comprising all the construction of

the wireless transmitting and receiving plant for ships

- and the equipment of coast stations.

Lastly, there is the still greater work of the design and
equipment of long-distance stations calling for knowledge
and ability of a very Dhigh order. For all this work
there must be the supply of properly trained men. The

“true wireless man, BHke the true poet, is unquestionably
born and not made, but even without great genius, vet
“avith well-trained natural abilities, there is room in the
" business of wireless for the right men.
- Let no one, however, think it is an casy-going, gentle-
~manly  occunation which calls for no strenuous work.
Quite the contrary. The simnlest problems are all worked
out, and these that remain for solution are very difficult.
" 'No one can rise above the lower levels unless he has it in
‘him to make some new contribution to the subject by way
of invention or discov ery.

A 10

‘Wireless

A Talk on what is Expected of those
who hope to Succeed in the Pros

fession of Wireless Engineering.

By Dr. ]. A. FLEMING, F.R.5.

That being the case, we may briefly mention the kind
of training which shouid be undertaken.

Assuming a good school education, up, say, to the level
of the Loadon ‘‘ Matric” examination, it is certainly
necessary to take a course of training in a technical college
or umiversity, Radio work demands a very thorough
knowledge of physics and of some parts of chemistry,
and something more than an elementary knowledge of
mathematics if the student is to be able to read much of .
the current literature and to follow discussions and papers’
at the Wireless Socicties” meetings.  Also a general know-
ledge of tclegraphy and telephony is essential. If the

student has the faculty of storing up in his memaory in- _f:.-

formation acquired in lectures and by reading, and of
reproducing it readily in answers o examination ques-

_tions, then it may be of advantage to take a degree in

engineering, say, the T.ondon B.Sc., or some equivalent at
ancther university. 'There are men, however, wha have
not the knack of grappling with exams, and yet have very
useful personal qualities.  In real life it is not so impor-
tant to have ready-made information stored up in the
memory as to know where to go to get that information
at the right moment.

The Importance of Persenality.

This brings me to notice the question of personal quali-
tics in relation to engineering work. The great enginect-
ing firms and Government Departments long ago recog-
nised that ability to answer questions in examinations ‘s
after all a poor test of the possession of those qualities
which make for success in life. A young man may have
taken first-class honours in snme degree examination and
yet be a lamentable failure when put into a workshop,
electrical testing room, factory, or commercial work,
Therefore, it is the custom now to subject candidates for
positions in such establishments to a w/ve vece personality
examination. The General Post Office include this test
and award marks for it in their entrance examination for
positions as Assistant Engineer in the G.P.0., and cther
large engineering companies do the same.

The qu'lhtles theg desire to find in such candidates are

20
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Training of the Radio Engineer,—

the possession of a certain alertness of mind, energy,
perseverance, power of prappling with difficulties when
left .alone, general virility, and a pleasing address. A
'voung engincer has in course of time to control labour.
‘Organised labour at the present fime requires special
knowledge, conrtesy, sympathy, and yet firmness in deal-
ing with it, and a man without tact or with i1l jurlgment
may create great difficulties in supervising or direcling
workmen,

Keeping Fit,

Another matter of importance is bodily health and
strength. It is the greatest mistake for a youtih te neglect
physical training, or to sacrifice health by neglect of
proper exercise, by ignorance of physiological laws and

Wireless _ : Los
Werlal 3

help in subsequently acquiring any other Latin or Goathic
language.

A Wide Knowledge Goes a Long Way.

“Then, again, there are many subsidiary accomplish-
ments which are certainly very useful; such as a little’
krowledge of surveying, practical photography, and skill
in drawing are all useful in making reports, also manual
dexterity in the wuse of tools, and, without doubt,
a little practical knowledge of ‘* First Aid > work, and
what to do in accidents, bodily- injuries, or other: risks
to life,

Above all, characler is of basic importance. Strict
truthfulness, honesty, integrity, loyalty to the eall of

duty, and that valuable quality we call ** playing the
game,”’ whicli is one of the chief advantages nf a public

The new Radlo Labovatory at University Gollege, Gower Street, where Dr. Fleming 1is professor of Electrical Engineering,
The Laboratory has been entirely equipped under the direction of Dr. Fleming and provides for all kinds of wireless tests and
measurements to be made.

principles, or excess of any kind. A very necessary
acquisition is the power of clear and accurate descrip-
“‘tion. Science students are apt to be very deficient in
the power of expressing their thoughts well in writing.
A young engineer may have fo make reports on work or
results of experiments, amd his superiors will judge him
very much by his ability to write such reports in good
-terse English, in well-chosen language, with all essential
information set out logically and clearly arranged. This
requires practice, and does not come by nature.

The Value of a Foreign Language.

Furthermore, as a radio engineer will be very likely to
be sent to work in some distant country, a colloquial
knowledge of some foreign language will often be a
determining factor in selection for certain posts. A
voung man whe has a little knowledge of Spanish would
find that of assistance in securing a post in South America.
The power to speak a little French or German is a great

10

school education, are possessions which in the long run
may tikeé a young enginecr farther than power to answer
examination questions or cramming up book knowledge.

Fmployers want.men on whom they can rely not to let
them down and who will not always make their own per--
sonal advantage the moving motive of their actions.

Engineering is a profession which, therefore, makes a
call for a many-sided training. Radio-engincering in
particular demands a very extensive knowledge of difficult
subjects, _

In some things more may be learnt from men than
fiom hooks.. The moral is, join the Radio Scciety in
your district, and keep yourself in touch with what
is being -done. - Make it your aim to know something of
everything in radio-work, and everything of something,
hut try to get away from beaten paths, and bear in mind
that to make your mark you have o do something which
has not been done Lefore, or to show the world how to do
something better’ than has been previously attained.

ATI
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A Home Receiver, tuning

to 5XX and the Local
Station.

By
F. H. HAYNES,

g g S SM

An easy Io operafe sel, funed by means of a single knob, and giving a cheice of fwo programmes. Simplicily of con-
struclion combined with good appearance has been the aim of ihe author. This receiver is particularly suilable where
baitery ckargmg iz a d’ﬁicnliy

v

Design. the tuning coil, and to tune to 1,600 metres the condenser

}[\' designing a receiver intended solely for broadeast — councctions are changed over so that it is joined across

recepiion certain aims should be made. the coil and at the same time some additional turns of
(1) Easy Manipulation.—The inexperienced wire are included.

listerer cannot make simullaneous adjustments cn two If the design is carefully followed the reader will

dials, neither can he operate a set which relies for its  find when using 1oceft. of single wire as an aerial if
sensitiveness upon the critical control of sclf-oscillation.  the switch is thrown for Jong wave reception after funing
The tuning adjustments must therefore be limited to the in to a wavelength of about 370 metres shat he will be
manipulation of a single knob for the purpose of render- approximately in tune with the 1,600 metre transmission.
ing reception at maximum strength. In the sct here  This does not imply that the recciver should only be con-
described the tuning is carried out entirely by rotating  mected to such an aerial, for it will be seen when making
one condenser dial. up the set that allowanec has been made for working on
(2) Low Battery Power and maximum Slf'l‘jdl sirength  large aerials by providing tapping peints on the coils so
~for the current consumed.—RBy making use of a dull  that the desiréd stations are tuned in with the variable
_emitter valve as an amptifier following a erystal detectar- condenser in a mid-position.
stronger signals are obtained for the hattery- current {4) Sensitive and Free from I}Msfortion.—The crystal
consumed  than by any other arrangement when the as a deteclor is not as sensitive as an oscillating valve,
receiver 15 connected to am average outdoor aerial and  but a good crystal can possess a remarkable degree of
loeated at a distance not exceeding 25 miles from a broad-  sensitiveness unaccompanied by the distortion which
casting station of normal power, or 100 miles from the results when using a valve in an oscillating condition.
fong wave high power fransmitter. A valye of the .06  As compared with a non-gscillating valve detector the
class is quiie satisfactory for use as a low frequency  crystal probably gives better results without, of- course,
amplifier following a crystal detector, and can be operated  the expenditure of battery current. The single stage
daily for many months from a small 4-volt accumulator.  transformer coupled note magmifier cannot produce a
‘I'he high tension battery, which normally may consist of  noticeable degree of distortion and yet renders the com-
45 or 6o volis, will, if of reliable manufacture and care-  bined set exceedingly sensitive. :
fully looked after, give twelve mouths’ service with this (5) Non-Iuterfering.—Valve detectors are invariably
receiver. designed to oscillate, and in the process of tuning as well
(3) Provide a Choice of Two Programumes.—Now  as when finally adjusted usually energise the aerial and
that the B.B.C. operates in addition to jocal stations a  create interference, Although most receiving gets on the
high-powered set, and intend shortly to give a service market are built in this way, the user of the set here
from two stations in London, the receiver is fitted with &  described may perhaps reap some satisfaction in the knaw-
change-over switch to bring about the necessary alteration  ledge that his set ean in no way interfere with other
in wavelength. On the 300 to oo metre band of wave-" people’s reception,
lengths the variable condenser is connected in series with In addition to the foregping considerations the ques-
a B3 . 22




the parts needed.

The crystal set should be constructed first, neglecting
the amplifier and cabinet if the reader intends to make the

latter himself. When the
cabinet is to be purchased
- ready-made it should be
- procured before a start is
made ou the panels, so that
the ebonite can Dbe filed
accurately to fit.

Marking Out the
Panels,—Ifach panel, be-
fore truing up, should be
about 11(3111 oversize all
round. One edge is truced
up by filing,
panel in a carpenter’s vice
with the edge just project-
ing. If such a vice is not
available, an ordinary
metal paratiel-jawed vice
may be used with pieces of
wond clamped on to both
sides of the ebonite and
with the grain vertical in
order to eliminate vibra-
tion while filing.

Working from the trued-
up edge, which should he
qulte straight and at right
angles to the face, the exact
“dimensions of the panel
may be marked out. A
piece  of paper lightly
pressedd over the front of
the cabinet will pick up an
impression which can be
transferred to the panel by
pricking through . at the
corners.  Scratch lines
should be ruled with a
straight-edge.. After care-
fully filing down to the
scratch lines, the edges may

be finished bv rubbing them on a piece of medium grade
carborundum cloth laid on a flat surface.

The positions of the holes must be accurately indicated
by scratch links, taking care that the screws for attaching
the crystal detector and the change-over switch will hll
on lines which are exactly p'l.mllel to the vertical edges.
It is presumed that the reader will adopt the type of con-
denser and switch shown, but with the large vatiety of
crystal detectors obtainable the positions of the fixing
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holding the.

a0 Range Crystal and Valve Receiver.— :
ion of expense and probable limitations in skill of the
wome instrument maker have not been overlooked, whilst
hé complete outfit should possess 2 workmanlike finish
qvalling in appearance any set on the market.

Construction.

Components.—The accompanying table gives a list DF

Wireless
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cating the centre.

flat surface.

5

holes are, of counrse, sibject to variation ; yet the setting

oitt shonld be symmetrical about the two cross lines indi-
All points where holes are o be made
should be centre punched with the pancl resting on a hrm

Drilling.—The Morse twist drills nsed must hai.e Leen o
cutting edges to avoid the risk of breaking away- pieces

of ebon]te round the boles.

The pancl may be clamped

down flat on to the table ¢6r held in the vice backed up

R TN

COMPONENTS REQUIRED.

- 1. CRYSTAL SET.

tin. higa gﬁade chonite, 4%in, ¥ ¥} in., or sguored up
dyin x ¥in.

Variable condenser (< J.B." patlern) 00065 mfils.*

d-pole change-gver switch (Ulility),
plaled finish,

Ciystal detector and relinble crystal.

4 termingls. Thoese shown are © Colpax ™ and nickel plated.

Gin. of ebonite or good st awboard fube 2Lin. in oulsidz
diumeter. -

Picee of planed mahnganj’ 2 in. thickness (Ho'bies, Lid),
- fram which « piece 4} in. ¥ 6 in. can be made wilh ihe
grain parallel to the Ionger dimension,

2oz of No. 16 S.W.G. linned copper wire or lwo coils of
 Glazite,”

1 length of *~ Sisloflex” fubing.

I doz. lags.

< oz No, 24 double collon covered wire.

£ 0z. No. 2% donble silk covered wire.

1 doz. No. 4 » 2 in. brass wood screws with countersunk or
raised heads.

2 fl. of resin-cored solder,

2, AMPLIFIER.

4 in. ]ttgh grade ebonife panel 43 m. ¥ 7L in., or sguared up
¢k in. x 7in.

tin. ebanzie panel, T§in. ¥ 43 ., for termina sirfp, 13 i
x4y

leament rheostai 30 ofums, on china base (Gr ajton Electric

Co.) or Ashley fvpe.

1 Athol” valve holder,

1 Reliable infervalve transfornrer.

8 ‘Terminals.

Mahogany base 4% in, x 0§ in. X §in,

2 doe. logs.

Connecling-up wire.

2 ft. of resin-cored svlder.

Valve window 11 in. over all dimmeler for ¥ in. hole,
nickeled or dull nickeled.

7 daz. No. 4 x 2in. brass wood screws with countersunk or
raised heads.

Piece af pliodle indiarubber gboul I} in, X 2in, X }in or
gin.

Mc?]zogany for cabinet, or
purchased (Pickell Bros.),

a siondard cabinef can be

with a piece of thick wood.
may be made, one at the top and one at the bottom of the

with lever and meke?

TP R R PTITT PR

Alternatively, two holes
panel, so that it can be
screwed down to the bench
for drilling the remainder.

If the iarge holes for the
resistance  and condenser
spindles are to be enlarged
to size with a rat-tail file,
cifcles should be scribed on
the prancls before the centre
holes are put through. .

The large hole requiredl =
for the valve window may ‘
be made with a calpentez s
brace and bit, using a kin.
hele as a guide for ‘the
centre and cutting from
both sides of the panel.
When a brace is not avail-
able for this job, a lin.
hole is put through at the
centre and six others on a
circumference of a  1in.
circle spaced one radius
apart. ) :

The slot for the change-
over switch is made by
ritling a row of holes a
little smaller in diameter
than the width required.
jolning them up with the
rat-tail, and finishing the
sides straight with a small

flat file.

Rubbing Down the
Pancis. — When rubbing
down, the panel should be
attached to the bench by
means of screws or three
nails after snipping off
their  heads. Using
medium grade carborundam

cloth wrapped round a hleck of wood, a good matt surface
may be obtained by rubbing with a LllCLll"ll mov ement,_

* Erration ~—In the circuit diagram éhe condenser capaclty is shown as o-con3 mid

and shosld be amended to o'ocos mfd

7

Ebanite former with wo-den plugiing piece.
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" T'wo Range Crystal and Valve Reesiver.— _
whilst & to and fro motion exactly
parallel with the longer sides gives
a very pleasing effect.  When a
suitable surface is obtained the

crich black colour of the ebonite
may be restored by treatment with
a trace of ovil.

Making the Tuning Coil.—The
wire may be wound upon either.
an ebonite or cardboard former. 1f
cardboard -is used it should be
thoroughly dried in a warm oven,
and while still hot liberally im-

. pregnated with shellac varnish and 7
“again baked. TIf this is not done

the cardboard will be affected by
the humidity of the atmosphere
causing it to shrink and at the
same time reducing the electrical
effictency of the inductance.

Care must be taken in sawing
an ebonite tube to size to avold
splitting it. A line should be used
as a guide, and the ends may be
finally trued up by rubbing on
* carborundum cloth.

Four pairs of 4gin. holes should
be driiled for terminating the ends
of the windings or, alternatively,
ribbon loops may be used.

Single-layer coils are usually
best wound by hand. On no

Behind the panel view of the crystal receiver,
the coils are covered with Insulating

A T4

5%

The feads fromn:
sleeving.

Wireless
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a4y
Gonstructional details of
the pancl and baseboard
for the crystal set.
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“account rust the wire be allowed to run slack and the
turns should be pushed up close together, keeping the
wire clean. Tightly twisted loops may be
made as shewn in the wiring diagram, so that
: if necessary the coils may be re-
duced in size should the set be used
on a long two-wire aerial. Make
sure that the direction of winding is
not’ reversed when starting on the
second coil, or, in other words, if
the end of the first coil is joined to
the beginning of the second a con-
tinuous -spool will be formed,

The end of the former is plugged
with a circufar piece of wood brought
to size by chiselling or filing. Three
small screws hold the wood in place

” and twe other
screws will secure

it to the base
when assembling.
These two screws are
placed in their some-
what inaccessible posi-
tion by attaching them to the end of
the screwdriver with soft wax.

The Anti-Microphonic Valve Holder,—Dull emitter .
valves are well known to be microphonic, and often so
much so that when making tuning adjustments and other
movernents near the set pronounced ringing noises are
heard in the teleplienes. By mounting the valve helder

. on a piece of pliable indiarubber the microphonic proper-
ties are practically removed. Constructional details for
thig simple device are shown.

Baseboards and Terminal Strip—The wooden bases
used to carry part of the apparatus are best made from
#in, mabogany, which may be purchased alrcady planed
clean.  Should the sides of the cabinet not be exactly

~ square, as is often the case, the bageboards may be made
a little narrower than the ebanite paneis. The ends must

" be linished perfectly square, which can be accomplished

" by filing so that the panels make a good right-angle fit.
The length of the amplifier baseboard may be finally
adjusted with the terminal strip in position so that panel
and terminal strip each fit flush,

Assembling and Wiring Up.—The apparatus should

be attached before joining the baseboards to the
panels.
No. 16 S.W.G. tinned copper or “* Glazite ” insulated

wire in three colours is used for comneccting up. = It

should be straightened in lengths of about 1oft. by™™
sccurely attaching one end and pulling on the wire with
pliers mntil s ean be feli fo appreciably stretch. The

19
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Rear view of the
amplifier. The
fterminals are
ilabelled with -
white epamel
lettering.

wire should be then snipped up into pieces of about zft.

anel carefully haandled to avoid bending.

Tags - must be nOtted over all
points of connection to avoid over-

hexting of components and to
facilitate the making of good
joints.  Only right-angle bends

are made in the wires, and' joint-
ing is best done using a small hot,
but not red-hot, iron, and resin-
cored solder.  Alternatively, soft
tinman’s solder may be used with
the merest trace of ‘¢ Fluxite.”
The special * Ezi-Wiring > inset
should render the work of con-
necting up guite simple.

Cperation.

Good reception should first be
obtained  with the. crystal set,
apart from the amplifier. The
signal strength obtainable will de-
pend entirely upon the merits of
the crystal employed. Many of
the crystals on the market are
thoroughly rveliable specimens of
synthetic galena,
one of the original crystals of this
type, and can be relied upon to
give satisfactory results. A

suitable contact.

“ Heilzite 77 1

crystal
detector with s micrometer adjustment
stmplifies the process of obtaining a

The local. and the 1,600 metre station should be
received with the condenser somewhere near a central
setting. Should it be necessary to adjust to the 180°

11
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position of the con-
denser, one should in-
troduece  some  addi-
tioal turns o to the
colls by rewinding with
finer wire, but this will
only happen when
waorking on an excecd-
ingly shert aerial. On
the other hand, should
it be found that mazi-
muin signal strength is
abtained when the con-
denser is adjusted to less than &% from zero the eand
sections may be removed on one or both of the ranges,
Apain, this will only happen when the perial dimensions
are far in excess of the r1oofi. authorised by the
Postmaster-General. .

- In bLringing the amplifier into operation, connect the
terminals through with short pieces of wire and transfer
“the telephones to the opposiie terminals.  With the valve
inserted dand the filament resistance in the ‘‘ off 7 posi-
tion, connect up the filament battery. Gently turn on the
filament current with the resistance and examine the valve
to see that the filament. is glewing. When the H.T.
battery is connected to its terminals strong signals should
be obtained from the outfit, providing the tuner is properly
adjusted.

The actual set shown here was tested out on an average
zerial at a distance of nine miles from 2LO and abgut
30 from XX {(Chelmsford). The output was sufficient
to successfully operafe an Amplion
loud-spesker of the ° Junior de
Luxe’ pattern in a small room.
Although not intended as a Joud-
speaker set it can be successfully so
employed within these lmits.

Telephone réceivers up  to  four
pairs may be comneclted in series,
and strong signals should be obtain-
ahble from the nearest broadcasting
station.

ova”

Microphonic valve nolses are avelded .
by supporting the valve holder on an
indiarubber platform.

Details for making up

the panels and Dbase of

the ampiifier. The hase-

board must he adjusted

to length wlhen the cabie
net is available,
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Two Range Crystal and Valve Receiver.—
The Accessories.—A few words concerning the setting
up of a good aerial will ot be out of place, for where
"a crystal 1s used as a detector it is essential to pay care-
ful attention to the construction of the aerial. It is
.. probably unnecessary to point out that the aerial wire
.'should be as high as possible, and particularly 1s 1t
- important where
surrounding objects
“exist, such as trees
or tall buildings. 1t
-should be the aim to
arrange the aerial

Front wviews of the
finished set. Theupper
terminal on the left is
.cennected to the aerial.
Labelling is scarcely
required as the iden—
tity of the ferminals is
obvious. The whits
spot indicating the set-
iing of the condenser
is a piece of knitting
necdie driven fipht

wire to be at least
* higher than any ad-
joining  structures
which are [ikely
td cause  screen-

The far end of the aerial may usually be supported by
a light pole about 35ft. in height, whilst the leading-in
. end can as a rule be sccured to a chimney stack.
"A short wmast about 1oft. im height erccted from
the roof usually improves reception, though it is better
not to attempt the setting up of a roof mast unless the
reader has some experience in roof work. The lead-in
should .drop away from the derial so as to be well clear

Wirglees
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- still bamboo as spreaders.
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of walls, gutters, spoutings, etc,, and should take a
short and direct path to the aerial terminal of the instru-
ment. One hundred feet of single wire makes a good
aerial, whilst if the supporting mast is well stayed 2 two-
wire aerial may be constructed, using sft. lengths of
The aerial wire should, for
preference, be enamelled and not too heavy. The earth
) connection should be
as short as possible,
and make either re-
liable connection to
the water main or be
‘soldered to a sheet

into a hole and rubbad
down with the papel.
A scratch  line  will
serve equally well,
The valve window may
be replaced by a grat—
ing of seven holes. The
amplifier terminals are
linked across io the
crystal seci with two
short pieces of siraight-
ened No.1o tinned wire.

of galvanised iron.
buried in moist soil.

Of the ~valves
of the dull emitter
type consuming a
minimum  of fila-
ment current might be mentioned the D.E.3, - B.j,
A R.of, and the D.o6. As these valves pass a
filament cwirent of only 6o milliamperes and operate
on a [lament voltage of 3 to 3.5, it will be found
that quite a small accumulator will give many months’
service. Special accumulators have heen intreduced for
operating these valves, and mention might be made of
the D F.G. pattern, which is obtainable in a charged
condition and rendered active merely by the
addition of acid. Two of these cells will be

Dimensional drawing of the cabinet. It can be
made up irom planed fin. mahogany, or pur-—
- chased ready made. :

A TIB

needed to give 4 volts. It is imporiant that
the maker’s instructions given-on the label
should be most carefully followed

A high-tension battery should bhe pur-
chased, giving 2 maximum voltage of 45 to
60, and it is not essential in this instance to
provide tappings for various voltages, when
using valves of the types mentioned above.
The reader is reminded that an accidental
short circuit to either the filament heating ov
H.T. battery will in all probability ruin
it, and for this reason the leads used for
connccting up should be attached to the in-
strument  terminals before the battery ter-
minals.

There is no need to disconnect the batteries
when the instrument is out of use, but onc
must always be quite sure that the filament
resistance is turned to the off position. The
aerial must never be left connected through
to the set, but should be earthed by means
of a suitable switch or disconnected from the
aerial terminal and joined to the earth lead.

23
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AMPLIFICATION BY MEANS OF REACTION.

An’ Important. Article Dis_cuss-ing the Effects of Reaction on Weak and
Strong Signals, '

By CAPTAIN H. J. ROUND, M.LE.E.
{Chief of Reseqrch Department of the Aarconi Comparny).

F )l VHE complexity of actions in w
wireless telephone  receiver,
evenr one of the simplest

type, is very great, and the follow-

ing remarks may possibly initiate
further research into the subject.

An aerial has ceriain constants:
inductance (L}, capacity {C), and re-
sistance (R). At resemance, if a
steady alternating E.M. ¥, is applied
to it, R determines the, value of the current in the aerial.

signals, however,

At resonance the current is determined hy = R Away

from tesonance the current is determined by atl- three
constants, I, C, and R, and

_ E
,\/ RE 4+ (21!%1, —

Y ]
I \2
2anC

7 being the frequency of the current, and  the E.M.F.
A wireless telephone signal consisis of a carrier wave
and side waves represeniing the modulation. 1n broad-
cast work these side waves cxtend irom 5o cycles to
10,000 cycles on either side of the carrier wave. Corse-
quently, if we tune to the carrier wave, its current value
in the receiving aerial is merely detenined by R, whereas
the strength of the side b'mds is determined by R, L,

and C.

The Effects of Reaction.

By applying rcaction with a valve to a circuit con-
taining R, we can effectively reduce the value of R to
an extremely small value, but, unfomlumtdy owing to
the fact that the valve Ch"ll'lClEllSt}C is not straight, “this
reduction of R is not constant with amplitude.

T'he tendency to reaction or, in other words, the negative
resistance applied to the circuit by the valve, may de-
crease with the amplitude of signal; it may increase (the
Tumer {rigger condition), or it may be kept constant over
small ranges of amplitude, but it is extremely difficult
eronomically to keep it constant over any preat range ef
amplitude. The more tsual and stable case—-when ong
goes into oscillation smoothly by increasing the reaction
coupling [riot with a clickl—is when the tendency to
reaction decreases with the amplitude of signat; that is,
the effective R increases with amplitude, and in this case
2 valve that is weakly oscillating will actually stop
oscillating if a signal of sufficient csncngth arrives.

The point inv olved here is rather infricate. An oscil-
latory eircuit made of copper coﬂ‘; aud a COH(]CI]SCI how-

12

This article discusses fhe most import-
ant subject of ife effect of reaction.
The author shows lhat reaction with a
valve reduces the resistance of an acrial
to zers with weak signals.
the resistance of fhe
werial fends lo increase, and fherefore
e effect of reacfion as a means of
increasing signal sirength is reduced,

ever low ifs resistance, behaves ac-
cording to Ohm’s law, That is, the
ratic of current to voltage is the same
for all amplitedes. . A circuit with
reaction behaves as one of lower re-
sistance than it. actually is, because
encrgy is triggered from the Lattery
by the incoming applied force. The
‘triggered energy is proportional (for
one lcu.tm) to the average slope of
the valve characteristic through the ampilitude through
which it is being swept. Tf the amplitude increases, the
average slope will alter. .

This results in the actual current not being quite pro-
portional o the applied force for all values of the latter.
One effect of this is that if during the time one signal is
leing received another entets, the first signal immediately .
alters in strength—or if a valve is oscillating and a

With strong

sad

" signal arrives, the strength of the oscillations alter-

However, the larger the valve, or the more walves in
parallel, or the more the plate voltage applied to the
valve, providing care is taken to choose the best point
on the characteristics, the better iz this constancy of R. .
over large ranges of amphtudc

A qt‘ludmd hwadcaslmﬁ receiving aerial tuned o .,oo
metres (frequency 10%) h'\cs the followmrr constants ap- -
proximately :

L =125 mics. C=o.000zpF. R=20 chms.

(Of course, this is only a crude guess at the average.)

1f a voltage of 100 volts is -applied over a range of
frequencies From 108 410,000 to 10%— 10,000, the
currents produced would be those in column 1 {szfrfz’s
produced when Resistance is 20 olms) of the table.

Churent | Current Current Current
Freguency. when when when when
- Résigtanc | Resistancel Resistance, Resistance:
is 20 Ohms.|is 5 Ohme. | is 1 Ohm. 1 is Zevo.
1081 10,000 40 4.3 6.6 6.8
1081 5,000 4.7 11.0 13.0 13.0
]Gﬁ—l- 2,000 4.9 17,0 31.0 3.0
108 1,000 5.4 18.2 0.0 G660
1083. 500 8.0 19.8 80.0 150.0
ios+ 100 5.0 20.0 §9.0 660.0
108 — 5.0 20,0 100.0 —
06— 100 5.0 20.0 99.0 660.0
108— /00 ] 16.8 50.0 130.0
106— 1,000 50 10,2 5.0 66.0
16— 2,000 4.9 17.0 31.4 33.0
10— 5,000 4.7 1.0 13.0 13.0
105—10,000 .0 63 | 66 6.8
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o Amplification by Reaction,—

1f, however, by means of reaction we reduce the 20 ohms
successively  to 5 chms, @ obm, and then to zero, the
further resulis shown in the table will be obtained.

I have plotted all these results i the curves of Iig. 1.
These carves will vepay some consideration. The carrier
‘wave steadily increases with the reduction in R ; this is
" .of enormous value in increasing ‘the sensiliveness of our
detector, because of its square law of rectification.

. The strength of signal from any side wave will increase

steadily up to the point where the bend of the rectifier is
effectivelvy swept through Ly the carrier wave, due to ‘the
increase of the carrier wave alone.  Of course, the bend
of the rectificr is never very clearly defined. [f aur frans-
witting  statkon be  ever so

B Wﬁﬁ@ﬂ@@@
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What, however, of the normal case when rveaction is
applied only to that peint which does not muffle signals
—-no correction devices being applied ?

Gain is immediately obtained over the no-reaction case,
because of the increase of the carrier wave, and this is
probably the more important gain. Then, depending
entirely on our telephones and amplifier cireuit (obviously
high-toned circuits and telephones are more favourable for
this purpose), the magnification can be carried fo the
point where muffling occurs.

Curve 5 ohms of Fig. 1 is one in which there is not
too much tilting of the curve for the ordinary receiver.

It would depend encrmously on our initial strength
what total magnification this represented, but it could

be estimated in any particular

weak, as long as it -is oD~ isop

case if the voltage of the

stant i wavelength we can

signal was known and if the

carve of the rectifier was also

known.

As a rough guide, we can

say that equal signals will be

given at a range of /4% 4/ 4

= . : .
= times the distance at which no

reaction is used if we could

assure no attenuation of the

signals, but very obvicusly a

- good amateur sweating up

bring this carrier wave up, by ;
micrometer adjustments of the - }
“reaction, to a value which will  yeo i ; n
-render the sensitiveness of T o
the detector system to the !- 100
side waves {and o the = |
- ' i -
mush) linear. & gl
=24
]
. Note Magnification. < ol L.
The meaning of this is 1 N

everything to the limit without

that any magnification noew re- 48 -

quired should be given at that

much regard to quality could

frequency  where  magnifica- 20{- j: beat this easily.

tion cal be oblained nuost R R ns The Tiffect of the S .

L | P . R P SO T A i T i o ¢ Rffect of the Size o

:,(,nn_(‘u_l_l.u,.:l]l_\ . te., by a LF. ‘g 3 2 5 e 2 the Aerial.

magailier. ) g a g 2 g & 8§ ! . . . .
Bat what of the resulting ' ! ! ! ! An interesting poin{ arises

sound produced from a tele- FREQUENCY CYCLES PER SECOND here. Suppose our reaction is

phone station?

All the. side waves should
be equally represented, but
from any of the curves it can be seen that the low note
frequencies have larger amplitules than the higher note
frequencies. In the limiting case the amplitudes obtained

I . . . .
are - times the correct amplitude, where » is the differ-

ence of frequency from the carrier. The result would
be to make speech and music very soft and low toned.

My T L. Tekersley and Me, LW, Willans sorne
time ago suggested passing the rectified currents through
a resistance and small choke coil and afterwards magni-
fyving the voliage across the choke coil. Tt will be seen
that the voltage across the choke is proportional to
s fimes the voltage across the resistance and
choke up to a value of ». where 2=xL is still small com-
pared with the resistance.  The result would be a com-

: . . 1 .
plete correciion of the - error, Lut with as complete an
: i

climxination of \he square law of the detector as is desired.,
Note magaifier transformers designed with insufficient
turns have a strong tendency to reduce the Jower fre-
" guencies somewhat according to this law, and are thus
suitable for use on sets m which one desires to work very
close to reaction, Lut they should be used only with the
rectifier, anil not in the later note magnifying stages.

A 20

';i"'ig'. L.—The value of the current flowing in the cirenit
over a range of frequencics when the circuit has resig-
tances of 20, 5, 1, and zere ohms,

applied to the aerial. If we
increase the capacity of the
aerial to double, our resist-
ances are aot increased (this one can prove experiment-
ally), but our L. value at some particular frequency is &
what it was before; that is, zmwl. is § of the previous
value, and consequently in the lmiting case where R=0,
“all side wave amplitudes are double the value in the pre-
vicus limiting case.

Certainly, if we are using the voltage across our in-
ductance, this has gone down, but a ratio of transforma-
tion will get this up to the correct value again.

Consequently, if we cover as large an area as possible

“vith aerial wires arranged to keep R low by paralleling,
and put a suitable ratio transtormer to the rectifier, pro-
viding we can bring onr valve up to the reaction point,
we can Increase gul range. .

Owing to the curvature of the valve characteristic, one
cannot guarantee the law of increase of signals at the
same receiving place, That will depend on the valve
used, and definitely as the aerial capacity increases the
reaction will have to be increased to get near the sensitive
point till we may arrive at a capacity where the damping
of the aerial is too great for R to be reduced to zero by
the valve. This increase of aerial capacity is not of real
practical intercst, as a very little more note magnification
will replace any possible increase which could be brought
about by the aerial. -

: 2
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Amplification by Reaction—

An interesting case is that of the tuned anode circuit
with two valves,

Is it better to react on to the aerial with the first valve,
or to react on the tuned anode with the second valve?

In vltimate sensitiveness with dead weak signals, I
think there is little in it.
about the same as those of the tuned anode circuit (the
aerial resistance having its equivalent in the damping of
the plate circuit of the fivst valve). In either case the
amount of possible magnification without serious distortion
is obvionsly the same. In general in this case it seems
as though that circuit w1th the greater damping should
be reacted upon.

If signals are fairly-strong, as the first valve magnifics
the signals, it would seem somewhat better to react on
the aerial with the fOrst valve, as signals are weakest
here, and reaction likes weak signals. But if by chance
the circuit is a reflex one, then the first valve is not a
zood one to use for reaction purposes, because the large
modulation of the first vaive characterisiic by the note
signal varies its reaction capabilities.

Reception with a Frame Aerial,

It is quite easy to see that a frame aerizl, although
it will get less mmduced voltage than the acrial, will give
results not unfavourable Compared

Wireless
World

The consiants of an aerial are -

iz

Constancy of the Carrier Wave,

And what about the constancy of the carrier wave of
stations ?

This is the worst feature of all, for unless the carrier
is very constant we are almost-helpless,

I can guarantec thaf most of our English stations arc
as steady as it is at present econotnical to make them, but
are they constant during modulation? In other words,
does the act of modulation affect the carrier wave?

I have evidence that, even on the best of regulated
sets, there js some trace of wobbling of the carrier with
the modulating frequency, but it s intensely d1fﬁcult to
prove this point.

-Undoubtedly the abave guppheq an explanation of tle
wonderful sensitiveness of the so-called “‘zera beat’

- condition, but in that condition at its best the set is not -

controlling its own oscillation, because the carrier wave
just prevents it doing so; but if you go slightly out of
tune with the carvier, your receiver will now oscillate on °
its own, ’ )
Depending on the sirength of the carrier wave and the
strength of the reaction is the range of adjustment over -
which the set will be controlled by the carrier wave.
This for maximum results should be reduced by adjust-

_ment to the narrowest practical range.

Searching should, of course, never be done in the
critical state except on a small frame.

with the aerial,

Its I is less if made with the same
I, and C value as the aevial. Less
reaction will be required than when
an aerial is used to bring it io the zero
R position. Weak signals will now be
in direct proportion to the apphed
E.M.1_, but because the valve is less
used owing to the smaller IR, the ten-
dency will be for the low value of re-
sisiance due to reaction to be main-
tained up to a bigger amplitude, thus
lessening the apparent [oal resulp in
conrparison with an aerial.

The Effect of the Rectifier.

TFurther complications are added by
the rectifier.

A crystal applies varying damping
to the acrial, “depending upon the
strength of SIUI]"[I

A valve with a grid leak and con-

denser as rectifier not only applies
varying damping to the circui,
but the very way it gives a note
signal tends to vary the reaction

effects if 1t is used as the reaciion
valve.

Everything points to keeping weak
signals in the rectifier circuit only and
in using plenty of note magnification,
but strong jamming, of course, will
utterly ruin all the wenderful mag-
nification, and can only be guarded
against by  frame reception or loose
coupling te the aerial.

2

THE NEW 2L0.

In a few days festing should begin
at  the new London broadeasting
station which, as most of our veaders
are aware, will cccupy a posifion on
the roof of Messrs. Selfridge’s in
Oxfotd Street, London, W.

. The aerial, of the inverted 1.7
type, is being supported by two 123ft.
lattice towcrs, one of which is seen in
the photograph. As the building irself
is some rooft. high, the tops of the
masts will be zz5ft. above road level.

To most veaders, probably, the in-

teresting point in regard to the new

sltation will be its power of three kilo-
watts, which is twice that at present
employed at London and the other
main stations. :

It is anticipated that the range of

the station will be very greatly in-
creased, but at the same time it is likely
that the presence of such a powerful
transmitter in the cenfre of Landon
may make reception of other stations
even more difficult than it is at present
during the transmission times of the
old 2LO.

It is understood that the earth wiil
be obtained by connection to the steel
framework of the building, and this
added to the great height of the zerial
should make the station very efficient.

A 2T
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THE TROUBLES OF THE “LISTENER-IN.”

No. 1.—Rigging the Mast,
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A Section Devoted to New Ideas and Practical Devices,

A FILAMENRT LOCK.

‘T prevent the receiving set from
heing tampered with by unauthorised
persons, a simple switch can be fitted
eapable of being operated only by a
special plunger, which is therefore in
effect a lock.

TO FILAMENT
A RESISTANGE

Using a plug to brealk the filament circuit,
To be effective as a * lock *’ the contacts
must be heneath the panel.

A simple form of. construction is
shown with the contacts A and DB
made of hard brass spring and con-
nected in the lead between the valve
filaments and a battery terminal,
whilst the plunger C is made up from
a gplit peg such as is used for plug
and socket contacts.—J. V. P,

0000

IMPROVING BASKET COILS.
The basket coil is extensively used
owing to its easy construction and
good efticiency. The type wound on
a slotted former is usnally preferred
to the form of constryction which

~the necessary support.

Method of reducing dielectyic loss in card wound
inductance colls,

makes use of a centre boss and a
number of spokes for temporarily
supporting the turns while winding.

It iz probahle, however, that the
usc of insulating materidl between
the turns of the wire, such as a plece
of cardboard does to some extent
lead to a loss of efficiency. An ob-
vious remedy is lo punch a number
of holes iy the card, reducing it so
that it is just capable of providing
Two such

Valves for Readers.

For every praétical idea sub-
mitted by a Reader and accepted
for publication .on this page the
Editor will forward by post a
receiving valve of British make.

méthods of punching the cards are
shown. The punch can -be con-
structed from a piece of brass tube
sharpened at the end like a cork
borer.—I.. L.

_ oocCo
MOUNTING HONEYCOMB (OILS.
Various methods are wused by

manufacturers of plug-in coils for
securely attaching the winding to the
ebonite piece carrying thé plug and
socket, and the
amateur who makes
his own plug-in coils
often. finds difficulty
in reproducing the
form of fixing
adopted in the com-
mercial types. The
accompanying  iilus-
tration shows. a very
simple way of secur-
ing the ebonite piece

to the coil, and gives quite
altachment. _
by means of thread passmg

A good way of securing a home—made

tuning coil to & plug and socket

ithe two sawcuts A, which for small
coils need not be deeper than din.—

W. 7. S.
000C

MAKING USE OF SCRAP PIECES OF

"CRYSTAL.
-When breaking up a large

crystal to produce specimens of con-
venicnt size for use in the detector,
pleces of crystal break away
too small to be
held by the screw. These small pieces
can be rendered of service by mount-
ing them in small beads-of Woods
A number of holes about 3.
deep by fin. in diameter are drilled

are unforttnately

metal.

The eoil is bound on
. through

a slrong

mount.

piece of

which

Casting up small pieces of crystal into
peliets of Woods mmetal.

+
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“Novelties from onr Readers.—

in a hard wood board. The Woods
metal is melted in a ladle, and a
small quantity poured into each hole,
Before the metal sets, pieces of
crystal are placed in position, using
a small pair of forceps. The crys-
tals thus mounted can usually be
“lifted from the holes in the weod,
but if this is found to be difficult a
chisel can he used to link up the
holes, leaving the mOunt(d cryvstals
free.—P. A, 1\? .

0000
PLUNGER SWITCH FOR SERIES-
* PARALLEL CIRCUITS.

Many circuit diagrams indicate the
use of a series-parallel switch for
connecting the aerial tuning condensear
either in series with the tuning in-
ductance or in paraliel across it. To
produce the pecessary change in the
connections a double pole two-position

SERLES

" A plunger type serics-parallel switch and ¢he manner of counectmg it in the tuning
circuit.

switch may be wvsed, but if it is de-
" gired to take up as litile panel space
as possible, it then becomes necessary
to construct a switch with contacts
behind the panel.

Details are given for building a

switch of the piun"er type, and in
) 1

A IE"A-_L I:

:-J/a'-l-i-llfg-" N
ff%_;_‘l‘ % -

Details for making the pluuger
series-paralie] switch.

type

A 24
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 which the difficulty of switeh contacts
making uncertain conpection has been
overcome,

The details of drawing A give all
the necessary dimensions

for con-

Constructional details of the contacts,

structing the ebonite pieces and the
end bracket, whilst B 1z a section
through the sliding block. The vari-
ous contact pleces are shaped as
shown in D and E, whilst the two

circuit diagrams show the method of

connecting up the finished switch.—

R.B. L.
eReNeRe

GRID LEAKS AT LITTLE COST,

Reliable leaks may be very easily
constructed by dipping malches, after
having removed their heads, in
Indian ink. Long immersion in
thick ink wiil produce a resistance of
comparatively low value, while by

The stem of a match when impregnated
with Indian ink makes a good grid leak.

using thin ink and dipping ounly one
side of the wood, higher resistances
may be obtained.

Contact is made by tightly binding
the ends with copper wire and solder-
ing.—E J. L.

FPEBRUARY riik,
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CONVERTING H.F. TRANSFORMER
COUPLING TO TUNED ANODE.

The accompanying  illustration
shows a useful component which can
easily be made up from the base of
an 0ld valve. After breaking away
the glass a plece of hard wood is
tightiy fitted into the valve cap, and
the upper part cut away in the
manner shown. A card inductance,
which, for broadeasting wavelengths,
may be wound with 75 turns of No.
38 D.C.C. wire, is secured to one
side, the comnecting wires being
brought down to the base and soi-
dered to two of the pins. Space is
available on the other side of the sup-
port for athchmu the grid condensﬂl
and leak.

In order that this unit may re-
place the usual type plug-in trans-
former, it is necessary to connect the
winding of the ceil across the pins
which founully were connected fo the
valve filament. The grid condenser
is connected between one end of the
coil and the grid pin, whilst the
2-megohm grid leak is joined be-
tween the grid and plate pins.—
J. E. M.

The base of an old valve can be usefnlly
employed to support the componenis
forming a tuned anode unit.
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Licence Troumbles in Belginm,

Belgian amafeur transmiiters arve pro-
testing against a Government proposal
to tax low power itransmitters alb a
minimam - apnual rate of 300 franes,
They draw attention to the fact that
their French comrades bave only to pay
160 franes {or the same period.

BMiil Hill Signals Reach India.

A report has been veceived at the Mill
Hill School Amatenr Station (285Z) from
Mr. G. W, G. Benzie {2BG), of Udor-
band Cachar, India, to the effect that he
has piclked up signels from 28Z calling
UOXBG, at steady nand easily feadable
strength, on a three-valve (2-v-0)
receiver.

Freedom for French Amatenrs,

Wireless. clubs in the Soath-West of
France are forming a federation for the
protection of their interesis. A confer-
ence is to be held to secure a continuance
of the amatewr freedom conferred n the
decree of November 23, 1923, and a firm
stand will be made agaimst pronnsals of
a Government monopoly.

Up-to-date Dublin,

The. Dublin  Municipal School Thas
opened a department for the training of
wireless operators. The school equip-
ment includes o 14 k.w. transmitting and
receiving instellation.

Japanese Ship Wirelass Compulsory.

Frobably owing fo the recent loss of
the: ¢ Massuyama  Mara,”  ‘which
foundered with fifty passengers on
beard, the Japanese Government has
decided to introduce a Bill making wire-
less a compulsory adjunct of every
vessel above a certain size.
8eecand Radio World’s Fair.

Arvrangements are already in hand in
connection  with the Second Radio
World's Faur, to take place in New York
city next antwmn. That it will outshine
last year's event; held in-the Madison
Square Garden, is confidently predicied,
Thrée hundred and tweniy-five prominent
mapulacturers will  exhibit, inecluding
repiesenfatives ~ of  fourteen  different
foreign cocnntites.

A sensation of the exhibition will be a

-5

- undergolng her tests at Liverpoaol.

wireless refrigerator which any honsewife

Events of the Week in Brief Review.

ean  manipulate. The organisers an-
nounce that there will be “ a dozen other
startling discoveries.™
Australian Professionals Unite,

Australia has formed an ‘f Institution
of Radie Engineers” to protect and
advance the interests of the professiom

SAPETY AT SEA. One of the wireléss—
equipped lifeboats of the R.M.S. ¢+ Orbita,”
Note
the B.F, frame in the bow,

in the .mallest eontinent. The institu-
tion will also endeavour to further wire-
less research.

Geneva as o Wireless Centre:

In consequence of the suceess of the-

International Wireless Exposition  ab
Geneva last autpmn a similar event will
be held in the same city from. Septem] er
25rd to October 4th of . {his year. As
before, the Exposition will be singed in

the Electoral Palace, and will iuclude, in
addition to wireless, special exhibits
marking the advances in science and art
during the past year. :

Several conferences and recepiions will
he hkeld, which will be attended by dele-
gatipns from radic societies from azlb
pares of the world.

Two-way Communieation with Argentine.
For the first fime amatewr two-way
working hetween Great Britain and the
Argentine was accomplished hy Mr.
. J. Bimmonds {20D), of Gerrard’s Cross,
Bucks, and Mr. Carlos Braggio, senr.
{Argentine CB8) on Febroary lsi,

QF lale Mr. Braggio has been persist-
ently attempting suck a feat, and his sig-
nals have been heard in this couutry hy
Ay, G, W. Goyder (282), of Mill Hill,
Mr. J. Ridley, of Blackheath, Mr. J.
Gordon .Ritchie, of Glasgow, and others.

~ On February ist, at 7.26 a.m., Mr. Sim-

monds picked up strong signals from
CB8 on a wavelength of 68 metres, and
in spite of heavy atmospherics 20Ds sig-
nals were reported as very strong.

In the course of communication the
following inleresting messages were passed

by ©B8:-- .
1. To the Radio Fociety of Great
Britain, On oceasion of first two-way,

the Radio Club of Argentine sends greet-
ings to their British Brothers. (Signed)
C. Braggio, CBS8.
- 8. To The Times, London: With the
first communication hetiween British and
Argentine amateurs ZLa Nacion sends
greetings to  The Times.  (Signed)
Braggio, CB8.

CB8 added that he also heavd & 20D, -
G 257, and G BLF on Sunday, January
25th.

Wirelpss for Ships® Lifeboats.

Twe of the motov-driven lifehoats of
the R.MLB. © Orbita  have been equipped
with the latest type of Maveoni appara-
tus for ships’ hLoats. The installation
comprises 8 transmitter and a receiver
embodying a direction finder, The nox-
mal trausmitting range is at least sixty
nautical miles when the yeceiver is using
a crystal detector, and much greater, of
geurse, in the case of a valve set.

The directional frame can be seen i ths
photograph on this page. :

B3




16

.

Unwelcome Regulations in Switzerland.

Wirdless clubs in Switzerland are view-
ing with some concern the Government
stipulation that no amateur transmitting
station may exceed a power of 50 watts.
I is felt that such a restriction will
seriously hamper international amateur
work, and it is understood that repre-
sentations will be made to the anthorities
with a view {o securing more favourabie
treatment

The varicus sections of the Swiss Radio
Clab ave busily encouraging the erection of
amatenr stations and the fostering of a
awider public interest in radio.

A Tisteners® Association.

An association has been formed in Bel-
ginm bearing the 1itle * The Friends of
YWireless,” states a Continental - corre-
spondent. This associaljon anpomnces as
its objects the building and subsidising of
hroadeasting stations in Belgiwm, and ihe
suarding of private interesis against any
State contyol of broadeasting,  The
““ Friends * will also seek to cbtain the
hest facilities for sending and receiving.
and wiil demand from the Ctovermment a
remission of the present tax on aerials,
in a word, the new ocrpanisation will do
all T 1is power to further the advancement
and popularisation of broadcasting in the
interests of the Belgian people.

Wireless Journal in Esperanto.

“The Hungarian Radio Review,” which
is stated to be the only wireless periodical
in Hungary, is to be printed in Esperanto
onty, The publishers, in poinfing ong that
interpreters of Esperanto are 1o be found
. in every counlry, announce that they have
« adopted Esperanto in view of the fart
that this newsral language is predestined

Wireless
Waorlial

te perform a very importaut part in wive-
less of the fature.

RETIRED, Mr. Frank J. Brown, G.B.,

aseistant secretary of the G.P.G., whose

carcer 1as been closely assoclated with
official wireless developinent.

huportant Relirement.

Saturday, Janunary 3lst, saw the retive-
ment from active service, in consequence
of the age Umit, of My, ¥rank James
Brown, C.B., CWB.I., MA., assistant-
secretary of the Gemeral Post Cffice.

Mr. Brown’s career ax a Civil servant

MONSTER WIRELESS MAST,
which, it is stated, will be the world's largasi wireless Station.
houses is seen in the backgrounil.

E

Erecting the B830-feet mast ot Koenlgswusierhausesn,

One of the fransmitting

FEBRUARY rith, 192s.

hias been miarked with more interest than
usually attaches to his profession, for in
his official duties he has been actively
associated with the sucepssive develop.
ment of telephones; eables, wireless fele-
graphy, and broadcasting. In connection
with the last nawed, it will he remem-
bered that Mr. Brown occupied a secat
on the Advisory Broadeasling Board
formed in 1923 to consider the problems
arising after the frst few months of
breadeasting in this country,

Amateur Links Texas and Germaay.
For fifteen minutes on Sunday, January

. 24th, Mr, C. W, Goyder {287), of Mill

Hill, worked with the U.8. amateur
SUK, 0. New Orleans Lowisigna. At 7
a.m., following upon this commumication,
Mr. Goyder cawried on a two-way con-

- versation with SDW, of Greeuville, Texas,

from whem he received a message for re-
transmission to Germany. :

. Both the Amierigan -stations veported
strong siguals from 287,

IMajor H. Lefroy. )
In the reference in ounr last issue to
the appointment of Major H, Lefroy as

©a director of Marconi’s Wireless Tele-

graph Company, Lid., we regret that this
gentleman was erroneonsly identified with
Li.-Col. H. P. T, Lefroy, D.S.0., M.C,
of the Air Ministry,

Radio Society of Great Britain.

An informal meeting of the Soeiety will
ho held at the Tustitution of Electrical
FEngineérs, Savoy Place. W.CL2, at 6
o'clock thiz evening {Wednesday). when
Mr. 1. F. Fagarty will give a talk on
“Tantalam Rectifiers.”

Talk by Captain P.P. Eckersiey,

A meeting of the Eastern Melropolitan
Group of Affiliated Societies will be held
at 8 pm., at the headquarters of the
Hampstead and St. Pancras Radio Society
at Crogsland Ttoad, N.W., en Felumary
18th, when Captain . P. Eeckersley wuL
give a technical tall. Fhe chair will be
taken by Captain Ian ¥Fraser, DLI.

Dea_th of Dr. Heaviside.

With the death of Dr. Oliver Heavi-

“side, ¥.R.B., at Terquay on Febraary

ath, the science nf wiveless has lost one
of its original thinkers.

The name of Dr, Iceaviside is
primarily associated with the theory,
propormded by Limself, of the existence
of a permanently iopised layer m the
upper atmosphere capable of deflecting

electro-wagnetic waves and thus per-
mitting wireless commmnication round
the eavth. Many reasons have been

adduced in sopport of the © Heaviside
Laver” Theory, wbich wounld seem to
fulfil all the ronditions encountered in
practical experience.

Born in London on Mayx 13th, 1850,
My, Heaviside wags engaged in telegraph
work for a few vears, but after 1874
he lived in retirement stndving Clerk
Maxwell's theory and applying it to tele-
graphic and wireless problems,

Elected a Fellow of the Royal Soeiety
ir 1891, he was alsn Farvaday Medallist of
the Imstitution of Electricel Engineers
ind Hon. Ph.D. of Gattingen University.
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A Talk on Points to Observe in Aecrial Erection.
By R. D. BANGAY.

SOMETIMIES wonder how many receiving sets could
be made and bought out of the time and money

needlessly expencled on aerials. I shauld not like to

hazard a definite guess, but I am sure that the figures, if
they could he ascertained, would surprise most people.
Assuming that we have limited facilities in the way of
valves, ihe efficiency or otherwise of an aerial may make
all the difference between strong signals which can Dle
listened to with comfort and weak signals which require
one’s concentrated attention to hear, but the necessary
efficiency can usually be obtained in a very simple way.
The principal features that matter in any receiving aerial
are efficiency, appearance and safety, and it is with due
regard to these points that the folloumg notes are
compiled.

What Form Shsll the Aerial Take ?

The first point to consider is the actual form of the
aertal. In the matter of length, one has usually not a
great deal of choice. The Post Office regulations stipu-
late that the size of receiving aerials must not be more

than 1ocff., and this is a convenient size to work to for.

broadeast reception.  This length is measured along the
wire itself from the point where it enters the building

to the insulated end or ends. We say ‘““ar ends”’

hecause the aerial may fork into two or more wires at-

snme point along its length, as for example if,a T aerial.
The measurement is then taken to one or other of its
extremities. (See Figs. 1 and 2.)

For all ordinary receiving purposes, an aerial wire
recft. long is ample, and no advantage is gained by
going beyond this length. In fact, it may quite easily

2-6

be a disadvantage to do so.
the longer the aerial wire, the longer is its natural wave
length, Tf this is much greater than the whve length to
be received, it is difficult to compensate for the dis-
crepancy in the aerial tuning circuit of the receiver. To

do s0 it is necessary to use a very small condenser in series
with the aerial, which is difficult to adjust accurately and

introduces a considerable amount of high frequency resist-
ance with a corresponding loss of signal strength. The
natural wavelength of a single-wire rooft. aerial will
vary from place to place, hut is approximately 150 metres.

POy

Tf the wavelength to be received is about 300 or 400
metres, the difference is just about the right amount fo
allow for the tuning inductance and coupling coils of the
receiver (a single-circuil recelver requires a considerable
amount of inductance to obtain efficient rectification) so
that the aerial condenser can be short-circuited and the
losses in it avoided.  This is more important in the case
of a erystal receiver than with a valve, because in the
latter case the losses in the aerial can be made “Dod to a
large extent by the use of reaction.

As rcgazds the shape of the acrial, theve is a great deal .

of variety, but undoubtedly in the large nm]cutv of cases
the single-wire aerial is by far the most convenient and,
for 01rimaly purposes of broadeast reccption, is every
bit as efficient as the multi-wire aerial provided approxi-

B35

The reason for this is that .




W Eﬁ’@ﬁ@é@
W@IPH@

Concerning Aerinls,— .
mately rcxft. length of wire can be employed. Tt i ig a
-popular fallacy to think that multi-wire aerials have
Lgreater 1ecemng properties than @ single-wire nerial.
“’]ia supposition is not- correct.

The Effect of Multiple Wires.

The ebject of increasing the number of wires in
the aerial is merely to increase ifs capacity angd decrease
its inductance. This may or ‘may not affect  the
natural wavelength of the derial according to whether the

" additional wires brapch at some point along the aerial or

right from the point where it is connected to the veceiver,
but it does make a difference to the tuning.
length of the aerial circuit, or of any tuned circuit for
that matter, is proportional to the square root of both the
inductance and the capacity.
if the aerial has a large capacity, a given amount of tuning

inductance connected in series with it will increase the-

wavelength of the circvit more than if the capacity is
“small. In other words, we require less tuning indactance
to tune a large-capacity aerial from, say, 150 metres to
400 metres th'm we 1equ1;e to pwduce the same change
with a small-capacity aerial..

As already pointed
ouf, "a single-wire
rooft. “aerial has just
ahout the right capa-
city to allow for the

o Insulawor -

Hhsulator -3: 2 inductance of the re-

) E ceiver coils when re-

celving wavelengths of about 300-400 metres. There-

. fore, if the greater part of the reception is to
. be carried out on or about these wavelengths,
and if the full-length aerial can bheé erected, no

possible advantage can be gained- by multiplying the
“number of wires. On the other hand, if the greatest cffi-
~iency of reception is wanted on {he very long wave-
lengths, or if there is only sufficient room to erect a very
short aerial, then it may pay to usc lwo or more wires
for the aerial, because it enables one to reduce the losses
. in the mdu(‘tdnce coils, which may be considerable if very
. large values of m&uctanc&q are needed. Tt is doubtful,
hewever, whether an experienced chserver would be able
to detect much improvement in signal strengih between a
single-wire aerial say 6oft. long and a multi-wire aerial
of the same length if the receiver were fnned to a 4o00-
melre wave.
Importance of Symmetry,

In case some readers, for one reason or another, wish to
use a multi-wire aerial, it may be worth mentioning one
or two points in that connection. In the first place, the
aerial should be perfecily symmetrical ; that is to say,
the length and height from the ground of each branch
should be as ncarly as possible the same as the others.
This applies chiefly to T ' aerials or ‘' umbrella *
aerials (sce Tig. 1). In'the second place, where two or

aerial, with the objéct of increasing. the capacity, they
should be kept as far apart as possible by means of
spreaders, cher\\ ise there will be no apptecmb]e increasc
- in the capacity of the aerial. A twin wire aerial as shown
in Fig. 3 with gft. spreaders will have a Conqidera‘hly
greater capacity than a fmn -wire ‘' sansage ' aerial of
B 5 -

The wave- -

It follows, therefore, that.

_more wires are run paralle] to one ancther, as in.a twin
© that 1f we can do without one so much the better.

CFEBRUARY r1th,
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the same length with Tff. hoopq, as shown in Fig. 4.
The farther -apart the  several wires, the greater the
increase in capacity per wire. The addition of a third
wire in the aerial illustrated in Fig. 3 susperided. between
the existing pair would make practically no difference fo
its capacity.. For this reason a sunpie T aerinl, as shown
in Fig. 1, has a greater capacity  than the twin aerial
shown in Fig: 3, because in the former the two wu‘es are
sepaiated to ‘the’ greates[, posnble extent.

Figd |

The next point - fo. congider is thé he1ght of the aerial,
and it is here that there is the greafest scope for ingenuity

- and 1pphed mtelhgence, because the receiving property

of an aerial increaseg in” direct proportion fo its average
height—all other things being equal, of course.. Let it be
clearly understood that it is the av erage -heiglit that counts,
and not the maximum height. The average height is
found by taking the height at a large 11umbe1 of equi-
distant points along the aeuai, adding them together and

- dividing the result by the number of measuremenis taken.
If we apply this rule to a perfectly vertical aerial 1ooft.

lorig, it is easy fo see that the average height is only soft.,

although its maximum height is zooft. Or to take the
other extreme, the average height of a perfcetly hori-
zontal aerial 1o0ft. long and, say, 1ft. from the ground
is practically the same as the maximum height, namely,
ift,  But let us tale a more practical example.

to a height of zoft., andr ______ﬁc
then  slopes downwards to, | ;
say, soft, as shown in Fig. ”!.f‘ A
5. The easiest way to arrive |/ j :
at the average height of such ST

i o C . x Jig2
an aerial 15 ¢o take it in sec-

tions. The average height of the first zoft., whirh con-
. . . 0

stitutes the down lead, is obviously 32‘:15, and the
o . . . 207

avcrage height of the last yoft. is %30225. So that

we have joft. of wire 15Tt high and 5eft. of wire 25t
high ; theu:fme the average height of thc whole 100ft, is
(Jomﬁ}Jr(:oxzs) o adt :

100

Supporting the Aerial.

The next guestion thai arises i1s how to suppart the
aerial. The aerial itself is quite the cheapest part of
recelving set, but it frequently happens that more money
is spent on erecting 1t than on all the rest of the equip-
ment put together. It is worth while, therefore, to study
the question rather carefuliv. I do not propose to go
into details of the construction of the mast or pole.
Almost any kind of mast is vnsightly, and the higher it
is the more unsightly and -expensive does it become, so
The
house itself can generally he made to answer the purpose
of one support, but unless the house is a very large onc.
sufficient length of aerial cannot easily be obtained by
merely running the wire up to one chimney stack and then
across o another

10-14

Suppose -
the aerial is 1ooft. long and rises more or less vertically

If vour neighbnur across the road has -
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Concerning Aerials.— :
no objection, you might.be able to get permission to
attach the far end of yodr aerial fo his chimney.- You

will probably not be successful in the ordinary way, but’

if your friend happens to be a wireless enthusiast himself
and if his house is at a convenient distande, you might
very well persuade him to join forces to a common end by
joining the extremities of your respective aerials togsther
as shown in Fig. 6.
ady ant'lges to both paltles

i lusddator .hsularors\‘ fngulamr-. .
Coed \ L
Tigh. .

When attaching the azrial to the house, be careful to
secure it to something really solid.. Avoid gutter brackets -

or gutter pipes unless these are extremely finmly fixed,
otherwise you will sooner or later have a heavy bill to pay
for repairs.  Probably -the best mcthod is to encirele a
chimney stack with a piece of stout wire
as shown in Fig: 7 and attach the aerial
insulator to this by means of a length of
cord or wire long enocugh fo allow the
down lead to fall well clear at least 4
or 5 feet away from the walls of the
house. At the same time this cord can
be made to act as a mechanical ¢ fuse ™
which will break at a pre-determined
tension to save the chimney stack from
being pulled over should any accidental
strain be put upon it.

It is impossible to give an exact figure
“for the horizontal puil which a chimney
stack will stand, as so much depends
upon its height, shape and how it is buili..
Assuming it is reasonably well built and >

about &ft. high, it should be capable of withstanding a
pull of at least goolb. longways or zoolb. broadways.
Therefore always arrange for the pull to be in the direc-
tion of its pgreatest dimension if possible.

If the fuse is tested to break &t a pull of, say, 150 Ib.,
you know that no greater strain than this can be applied to
the masonry, and it should therefore be perfectly safe,
This precaution is particularly important if the far end of
the aerial is attached to a tree, because in a heavy gale
the top of the tree may sway several feet, and unless suffi-
cient slack has heen ailowed for somcthing has got to
break. Some aeria} wires will stand a very considerable
puil before breaking, and if is quitn easy for a chimney
stack to be pulied over in this way., A stiff spring
hetween the fuse and the attachment to the chimney will
be a great benefit in saving the chimney from jars \\thh
mwht ey entuall\ loosen ihe buckwmk

o /“f‘\nrial

When a Mast becomes Necessary,

If no tree is available, and if neighbours are not
obliging, then there is ho alternative but to erect your own
support in the back garden. Before committing yourseif
to any serious delay in this respect,

Warld

Such an auangement has ¢byious

"’:‘g%; o D_Dw:\lﬂad

it is worth con-

sidering the following pomt Suppose your point of
attachment to the cbimney is joft. from the ground, as
illustrated in Fig. 8, and suppose you erect a mast zoff.
high to support the far end of the aerial, then the
(x5 % 30)+(30%79) __

i 100

25ft.. 6in.  If, instead of erecting a 3oft. mast, you
set up a post 1oft. high about zeoft. from the house, as
indicated by the broken lines in Fi ‘ig. 8, it will be ob-
served that only 3ft. will be lost in the average height -
of -the aerial, but a considerable saving in expenditure

average height of the aerlal will be

. 'will be ef'fected besides avoiding the unsightly appear-

ance of a tail mast. Tn both cases the aerial itself is
1ooft. Jong, and in the second case the extra dlstance
between supports is spanmed by a hght wire which is

' insulated from the aerial 1n the usual w a)

Remember that Rope May ‘Shr mk

Al\\ ays avoid long lengths of ‘hemp ‘or manila rope.
'This -contracts by a very considerable
amount when wet, and if an aerial is
pulled taut in dry weather and then left,

_ as soon as it rains something will break.
The size of the wire employed is not an

© important matter from the receiving point
of view, but for the sake of appearance
it sheuld be as small‘as possible consist-
ent with mechanical strength. I1t'is doubt-
ful whether any reduction in signal
strength would be ncticeable if a single
No: 28 gauge wire were empleyed. 1In
fact, I know of someone who always uses
an acrial consisting of a single No. 38
gauge wwire suspended by biack thread
which acts as an insulater. Probably if
his gignals were compared with those from
an ordinary- aerial they would show a
slight disadvantage, but it is doubtful
whether more than ro per cent. efficiency

is lost. The arrangement bhas the advantage of
offering practically no  resistance  to  wind  and’
weather, and the aerial is practically invisible. 1

would therefore recommend this suggestion to those
who have difficulty in persuading -theéir landlords to
permit an aerial. This, however, is rather an extreme
case. For ordinary purposes & stranded wire consisting
of seven strands of about No. 28 gauge phosphor bronze

/Vavcvagc Beight = é%i’?fl

—gig.B.

Such a wire 1s flexible, incon-
spicuous and of ample strength. As regards insulation,
very smalt porcelain insulators are the best. So long
as they offer a clear” inch of surface between the zerial
wire and any support, the insulation is ample. Larger
insulators are unm‘ressauly clumsy. A siogle msu}ator
should be used at each point of suppmt

wire is recommended.
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LISTEN FOR CBS.

Sir,1 should be gratefnl if you would announce that my
father, from station R-DA8 (ex CB8), Buenoz Aives, is calling
me now every night from 12 to 12,16 G.M.T. on a wave of
about one metre shorter than KDKA’s short wave [ransmission.

Although I have a very bad aerial, I have succeeded i
hearing him very lend and steady, one uf lhe messages being
*“ Advise Wireless World that I am on this wave.”

CB8 uses 200 waits CW with a slight ripple. His wave is
very steady.

Will all amateurs who succeed in receiving CB8 please let
me know at the address given beiow, J. €. BRACGTO.

Chancellors Hall,

Hdgbaston, Birmingharm,
EXPERIMENTS DURING THE ECLIPSE.

Sir,—The foliowing particuiars of a test I carried out during
the eclipse pericd from 3 to 4.30 p.n. may be of iuterest to
- wour readers :

The test was carvied out on an ordinary erystal set, nsing
a Western relay with a small mirror to note the difference
-with regard to mpuf emrrent, if any, during this period.

At 3 pon. the deflection from the zero line of the spot of
light was 19 mm, ; at 3.15 p.m., 20 mro. ; 2t 3.30 p.n., 28 mm.;
and at 3.58, 24 mm. I had one pair of ’phoues in series with
the relay, and there was a very appreciable difference in the
volunie of sound.

I may say that the deflection of 24 mm. is not generally
attained wntil about 7.30 pan. on ordinary doys.

" Further, by 4.15 p.m. the maximum deflection had dropped
back to 22 mm., although, of course, as the B.B.C. changed
their programme at 4 pm., it iz pessible their power output
may have Leen glightly alteved. FRANK P. LINDLEY.

- Northwood, Middiesex.

BROADCASTING AND EDUCATION.

Sir,—With reference fto your Editorial on the above subject
in the cnrrent number of your periodical, it may interest you
to know what has béen done in the matter of wireless reception
of the school transmissions from London in the South Wigston
($oys) Intermediate School, near Leicester. Sanction for the
experiment was obtained Irvom the school managers last Septem-
- ber, and a start was made wilh the lectures on * Music ' every
Monday afterncon. Such was the suceess of the *“ experiment ™
that the only two prizes offered at the examination in December
were wou by boys from this schoul, which is 95 miles from 21.0.
- Three different sets were borrowed and vsed at different times,
each giving quite satisfactory results on fomr valves. One, or
two, loud speakers were used, the latter not to give increased
volnme, but to obtain a better distribution of sound, so that
as many as 80 boys have heard at ome time.

Ab a mecting of the school managers held this week, one
-of the mana%ers has reported “ Compleie satisfaction at the

manmer in which wireless was being utilised as a means of
edycation at the South Wigston Boys' School,” and said that
‘*“the inspectors had had a practical demonstration during the
day, and were completely satisfied with the resulis.” Lectures
are still being received as a regular part of the school work
" once or twice a week.

B I2

. to deal solely with the matter,

[ — SR-}/
Watindiiiing

ARG eI

The Editor does not hold himself vesponsible for the opiniens of his coriespondents.
Correspondence should he addressed to the Editor, ““The Wircless Worll,” 131-140, Fleat Street, E.C.4, and must be accompanied by the writer’s name and address,

We camot understand the attitude of the London County
Cemneil {doubtless the -important edueational body veferved o),

.aud would respectfully swggest that it is just that little b

of ““active support * far more than actnal financial assistance
that is required to enable schools in the London area to achieve
far more than we have been able to do at this distance, and
without ' simultaneous.” -
We should welcome reperts from other schools, and I, per-
sonally, would be willing to try advising any school that is
uot getting the results that it would like, and might expect, to
uhtain, F. 8. POOLE, M.R.C.5, L.R.C.P.

Bouth Wigston,
Xrv. lLeicester.

THE OSCILLATION NUISANCE

Siv,—T was greatly interested in reading your ariicle in the
cureent issue of The Wireless World and Kadio - Review apon
the subject, *“Can the Oscillation Nuisance be Remedied?

‘Wireless amalenrs in this distrvict have been finding interfer-
ence from this cause more on the increase rather than decrease,
which prompled the undermentioued society to formulate some
plan to eliminate, as far as possible, this unsatisfactory state
of things, X

It was felt that a great deal of the frouble was cansed by -
persons building and operating sets who were ullacquainted
with the trmne modus operandi of reaction, and with lLittle
thought of the annoyance caused fo others by injudicious
handling. ’

The plan adopled by the society was as fotlows: A small
sub-conmmities of experienced wireless experimenters was lormed
Iniimation was given in the
Incal Press that any persen having a receiving seb who was in
doubst as to whether his installation weas oscillating could,
by malking application to this committee, receive advice, and
in many instances arvange a perscnal visit for the pwpose of
a brief practical demonstration upon avoiding it in his own
set. Of conrse, everything was treated in a stricily confi-
dential and most, friendly manner,

Whilst the scheme hag nob yet had time to prove conclu-
sively its wortl, resells go to prove that in this way useful
work can be accomplished, not only in doing something to
lessen interference fomewhat, but in coming into personal con-
tact with potential members of the local society, which should
alse he a step in the right direction.

It is felt that every society can do some good hy steady
application to the subject, more so if in the vichmty of a
B.B.C. station, whose oco-operation In this matter is most
valnabla,

) L. LESLIE SIMS.
Borough of Tynemonth Radio and Seientific
Society.
Bedford Street, North Shields,

[Thiv is obvicusly a good method for extending the activities
of o local society. The difficulty would appear to be in the
drafting of suitable instruetions.

Many other interesting letters have been received on the
subject of oscillation and wili appear in cur next issue.—ED.]
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NEWS FROM

Savoy Banids heard across the Sahara.
~ Thers seems to he somebhing. in the
ether conducive to long distance broad-
casting “jusk now, because scarcely a day
passes but sémeons writes to the B.B.C.
telling of reception in far distant arveas.

The latest veport is from the Gold
Coast, Someone in the town of Nsawam
has picked np the Savey Bands.
Atmospheries are nswally very bad, but
on this occasion reception was perfect. |

sooa
Native Wirelass.

The present writer has been in
Nsawam, and it seems to him little short
of marvellens that anything from Tondon
should have reached that lonely but net
anattractive region on the other side of
the Hahara.

The natives of West Africa liave Iong
had an excellent systern of wireless
telegraphy of their own, which is very
mnch quicker than the official telegraph
service, which is liable to interruption
cvery time a bush cow rubs itself against
a telegravh pole.  They can carry news
by drumbeat at great speed. The writer
has knowi of news being conveyed four
hundred miles in a little ever hall-an-hour
by this method.

' ocooo
Indin Enjoys 5HX.

Mr. A, 3. Owen, stationed at Rawal-
pindi {India), writes: < At present I am
working on the W.T. Station. Dur egall
is 8RP. On our station we read
Chelmsford every evoning., We always
have the fonter resnlis early on Sunday
moruing or late on Saturday night.”

AOC)OO

Special Concerts for Imdiaf )

The B.B.C. have freguently had
reports of reception in India, bunt this is
the fivst infimation-of anyone receiving
Chalmsford regularly.  If this goes on,
“the B.B.¢: will have to arrange special
concerts for India. It would seem as if
a tonch of broadcasting were going to
make the whole Empire ltin. -

[=Re Nejs]

What Durban Thinks. :

A Durban correspondent writes : ¥ The
way Bournemouth comes in is wonderfnl.
Last Saturday it was rveceived with such
strepgth that by adding a single valve
amplifier it was possible to sork a leud
speaker so that sevaral swho were present
could lear at times as plainly as Cape
Town is received here.

“ T was at the time wusing the three-
valve dual, and at a guarter to twelve
T fried for Bownemonth, and wwas
nstopished to pick up such a powerful

Wireless
World

carrier. which T thought conld be no
other than Cape Town working a Iate
night., T soon found I wag listening to
Bournemeonth, and to a musical dialogus
broadcast from there. At -four minutes
to twelve we heard a chorng sung by male
and female voices with such purity that
the piece could have been recognised by
anvone familiar with the tune.”

Tlis correspondent gives other par-
ticulars which make it evident that he
hgd been listening to ' Patricia.”

(SRR
Best Provincial Station. s
Next to Chelmsford, Bournemonth

seews to have as great a Iange as any of
the B.B.(0. ctatioms. Bonrpemonth s
probably the best provineial station of
the B.B.{., becanse the transmitter is
built on- ground belonging to the com-
pany. It has been heard several times
at distances of a thousand miles on a
crystal.
co0DC

Bournemonth Concert at $ea, )

Another wonderful record for Bourne-
mouth already Teferred to was when it

‘was picked up om a crystal detector ab

1,100 miles on a ship bound for Port
Baid. The aerial used was a single wire
type, and the receiver induétively eonpled
with a carbornndum crystal using a
potentiometer.

0000

Why KDKA Can Reach Ausicalin.

It seeriis that our old friend KDKA Has -

been heard in Aunstrelia, and the Aus-
tralians ave wondering why the B.B.C.
cammot do likewize.  Thse B:B.C. have
quite enough to. de reaching all the blind
spots of Creat Britoin without troubling

2

THE STATIONS.

ahanb. Australin, There is no doubt that -
it is the 63 metre wavelength of KDEA -
thiat is responsible for this vecord trans-

mission, and the B.B.C. of course,
officially, cannot get down so low as
that. C . .

Goo0

Will the B.B.C, Do Ii? -

- However, . now  that  -all e main
stations and the relay stations are going,
we may expect that the activities of the
B.B.C. enginecrs will bs turned iu the
direction of greater experimenting with
short wavelengths; so that we may hope:
to do something with ~Aunstvalia before
many moons arve over., The Aastralians
are simply crazy te hear o message from
the OId Country.
' . sooo
Broadeast Plays.

By the time this appears in print the
B,B.C. will have held their second meet-
ing with the theatrical managers, but it
will be surprising if an agreemsnt is
reached. It is said that some of the’
theatrical mansgers want Ifabulous suma
for broadéasting, which ¢he B.B.C.
simply could not look at.

The recent meetings between the two
interests have not been brought aboud
hecause of any change of atiitude on the
part of the theatre managers generally.

DOoOo
Divigion in the Theatre Ranlks.
The undoubted success which has .

attended the broadeasting of =sslected
pieccs has vemt the theatrical societies
in twain—those who approve of broad-.
casting, and those who do net,

Those who do not approve arve afraid
that the shows which are broadeast will
benefit at the expense of those which do
not. -

The moctings with the B.B.C. are more
for the purpose of getting vnify amongst .
thomselves than to arrive at any terma
aboub broadeasting,

1t is quibe possible {hat the B.B.C. will - i

get all the theatrival productions they
wish if they will only have patience.
0oao

Trouble in ™~ Auld Reekie.”

" fhe B.B.C. are having a very hectic

time of it just now with Edinbwrgh.
“Hdinburgh people want Londen pro-
granmes, and the essence of thejr com-

plaint is that they are getling vather too

much from Glasgow, _

As a matter of fact, with Chelmsford -
and ab least four nights a week £rom
London, they arve getting quite as much ag
ever the B,B.C. promised them, bnt that
‘does not seem to satisfy t}mm.él

B 13
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Einburgh ahd Glasgow Problem.

There s a section ' of the Ilistening
public in Bdinburgh which uwader mo

~artistie or musieal from Clasgow,

Surely localism and pavochialism of
1his nature is a Lttle bif irvelevanit in the
realma of the ether.

Just as we are perfecting infernational

- broadeasting and looking forward to the
time when all countries will instruct and
“entertain each other, it seems particnfarly
-mapploplnte for Fdinburgh to demand
‘that its ether waves musi come in a
specified dirvection,
After all is said and done, if a pro-
- gramme is good, what does it matter
‘where it comes from? And there are.fre-
quently concerts from Glasgow which ave
‘as good as anything from London.

000Ca
A Bolution?

Perhaps the B.B.C. conld get over the
o difficulty by sending their (lasgow pro-
gramme up “to London, and then letting a
London announcer gne the items while it
- was sent back to Edinburgh.

- Tb is geatifying .to note, “hower er, thab
the complaints with regard to the quahtv
. of the Edinburgh transmissions have now
to a large extent ccased.

co00

More Power from 2FH

Whatever the B.B.C. have done, there
is no geiting away from the fact that the
power “of 2RH seems to have materially
-inereased of late.

It is interesting to note that the Edin-
buzgh wavelength has heen increased to
465 metres.

circumstances wishes -to have amything

FUTURE FEATURES,

Sufday, February 15ih.

London and 5XX° (3 pm} ..... .

Bournemouth (3 p.m,

pan)
Newcastle and 5XX (8. %0- p m. ) sNewcastle Bach Choir. Address by the Ve:y

Manchester {3 p.m.) ..
Glasgow (9 p.m.) ..,
Liverpoo] (@ pam) oo

Monday, February lt‘rjh
- Mewcastle ..ol

Tuesday, February 17th,
BXX e
London i, TISTNPI

Belfash v oo,
Wednesday, February 18th.
London and 5XX ..o,
Manchester ... i
Thursday, February 19th. .
Bowrnemouth ...

Glasgaw .................................
Friday, February 20th.
London and 5XX ... ...............

Birmingham ...

Saturday, February Zist.
London ......occooiiiii e,
Aanchester
Aberdeen

The B.B.C, at Rugger
The B.B.C. Ruzgby
elated hecause they
first Rugby match.
Dan Godtrey is the leading light in the
new  venture,
scarcely ihe adjectl\e to apply to ** Dan

althongh  “‘lipght *’

B g

A TEAM THAT HAS NEVER LOST A GAME. Memhers of the B.B.G. Rugby Footbal]
Club, who are elated at having ‘¢ pulled off '* their first match.
are \!essrs Broadbent, Newsom, West, ‘lil‘rost, Godfrey, Bishop, Pﬂimer, Hﬂmnlton and

Urray.

Fuotball Cluk are
ave pulled coff their

From left to right they

FEBRUARY rith, 1923.
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Star Ballad Cloncert, 8.B. to ofher Statmns
Russian Symphony Coneert.

Rev, The Dean of Durham.
Sonata Recital—Solos and Songs.
Recital of 16th Centary Church Music.

Qperatic Evening by British National Opera
Companv ’

Musie and Comedy : A Sceue from ** The
Schoal ‘for Scandal.”’ H

Operatic Programme.

Musical Comedy BExcerpis.
Btations.

Belfast Postmen’s 13th Concert.

S.B. to other

‘"From the Mystic Fast.” |
Operatic Evening.

Musical Appreciation : A Sulvev of Musie
from the Barliest Times to the Present.
Spanish Scenes.

Speecnes from the Civil SBervice Dinner,
S.B. to other Btations.

Speech by Rt. Hon, The Earl of B]lkeuhead
K.C., at Chamber of Commerce Banquet

Band of H.JL Scots Guards.
Pantomime : '* Cinderella.’

A Qune-Act Farce : ¢ The Cure,’

of the Great Diameter,” as a futwrist
poet  somewhat rudely described him
reeently.

GOoO00

A Sports Club, Too. i

Future fixtures are with ihe teams of
the London Scottish aund Westcombe
Park,

The B.B.C. are also endeavouring to
find a ground for a sports club, so thev
evidently imagine that they are going to

be a permanent institution in  the
country.

is

0000

Wailing for a Thaw.

The B.B.C.. have promised us oue or
two ** stunfs,” and one wonders what has
come over them.

For instanc(' there was the Niapera
“ stunt,’ and the explanation of the
delay thele is that the Falls ave partially
frozen just now, and we shall need to
wait for a thaw hefore the mighty rush
of waters can be heard.

CCO0Q

Waiting for a Frost,
Then there was the wild  fowl
‘gtunt ' —hroadcasting the cries of wild

Coasz, .

i is understood that the B.B.C.
naturalist is on the spot just now, only
jw  eontra- distinction  to  the l\lagala.
peop]e he is not waiting for a thaw, but
waiting for a frost.- It seems that the
birds only sing {o the hest advantaga
under conditions ef arctic wintor.

1f this is correct, then it is quite pos-
sible that we may Lave 1o wait until
midsummer hefors the cries of the bivds
can be heard.

birds from some place on the Kast
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metres.

The closed circuit coil
which is of tinncd
copper wire wound on
a wooden framework,

O NE of the most sensitive arrangements for amplify-
ing weak signals is a regenerative valve detector,
working into a note magnifier, It can be proved

experimentally —

(1) That a valve detector with critically adjusted re-
action will give a response in the telephones, however
weak the signal which reaches the tuner. There is no
limit to the sensitivity of a regenerative detector other
than that due to the critical reaction coupling required,

(2} For maximum response ot signal strength, pro-
vision should be made for an extremely fine contral of
reaction, and, further, the circuit should be designed in
such a manner that it has the lowest possible high-
frequency resistance,

Critical Tuning.

By following out the connections of the receiver given
in Fig. 1, it will be seen that a tuned circuit is-connected
to the grid of the detector valve. One end of this circuit
is joined to the grid condenser and leak and the other
end 1o a potentiometer. Coupled to the closed circuit is
the aerial coil and the reaction coil. Both couplincrs are
variable.

We can, thercfore, make adjmtments which will result
in Lest detector action and give us a critical degree of
reaction by adjusting the filament resistance, the potentio-
meter, the anode voltage, the reaction coil, and the aerial
coil,

The degree of rectification depends, of course, on the
value of the filament current, the anode voltage, and the
normal grid potential. These may be roughly fixed
from a knowledge of the operating characteristics of the
detector valve, and then final eritical adjusiments made
for best results while listening for signals.

Perhaps the most important of these three controls is-

that of the potentiometer. An adjustment of the potentio-

meter changes slightly the grid bias which, in turn, has -

an effect on the degree of couplmfT of ihe reaction coil
required to reduce the effective resistance of the sccondary
circuit to approximately zero. .

Tt is, I think, very convenient to provide a variable

‘action coil with the other.

A SHORT WAVE
RECEIVER.

PART L.

The set described in this article hes been designed for the amateur
interested in short wave work
and with the tuning coil shown here will tune over g45=130
This instalment deals with the construction of the coils.

It has a detector and one stage of

By W. JAMES.

coupling between the aerial and secondary circuits. In
the first place, the amount of reacltion required to put
the receiver in & sensitive condition for the reception of
telephony, or to make it oscillate for belerodyning con-
tinuous wave signals, depends on the effective resistance
of the secondary circuit. When the acrial is fairly
tightly coupled to the secondary circuif, the eifective
resistance is higher than wben the aerial is loosely
coupled.  Hence, if the set is just oscillating when the
aerial is only looscly coupled, the set will sop oscillating
when the coupling is tightened. :

Secondly,” by employing a variable coupling, we are
able to make much more critical adjustments.

The number of adjustments available do not make
tuning-in a difficult precess.  Searching is done by
adjusting the tuning condenser with one hand and the ve-
When a signal is heard, final
adjustments may be made with the polentiomster and
the coupling of the aerial coil, It will be guite clear
that it is far easier to strengthen a weak signal by com-
paratively coarse settings of several adjustments than by
two extremely delicate adjustments ‘

Low Loss Circuits.

When bailding a set for the reception of shert wave-
length signals, it is important to remember what enormous

/ | ) - T+H.T.

+HI

-00005 Fl

[34

oy F

o

7 (6660)
POTENTIONETE ~:{

DETECTOR - LF
Fig, I.—Schematic connections of the set,
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A BShort Wave Receiver.—
frequencies one is dealing with—for the losses of coils
and condensers increases with the frequency. ‘The fre-
quency range of this set, for instance, is 2,300,000 io
6,600,000 cycles, which compares with approximately
foo,000 to 1,000,000 cycles for the broadeast band. -
Tt should also be remembered that reaction does not
completely compensate for the Josses of the coils and con-
densers connected in the circuit.  That is, the signal
strength obtainable from a set having inefficient coils and
-condensers will net be so great as from a set having pood
coils and condensers, the degree of reaction being criticaliy
adjusted in both cases. '

Fig, 2.=A skelch of the
framework of the closed
cireult coil. Picce A is
the wooden base ; pieces
B are drawn in-detail in A5, 3; pleces G are
given in detail in fig. 5; pieces D are to
strengthen the former, and pieces E ars
blocks of woed to which are screwed the
uprighi pieces.

Therefore, it is. of the utmost
importance  that  well-designed
coils and condensers e used. Tt
is well known that for short wave
work the tuning coils should be
wound of fairly thick wire, have
the turns spaced, and have a mini-
mum amoint of solid material in
their  construction. We
should,  thercfore, wusc as
nearly as possihle a  coil
whose only msulation is air.
One would not use, for in-
starice, a‘coll consisting of a
number of turns of insulated
wire wound on a former of
cardboard or ehonite. Bare

solil wire should be used,
& 26

“ably nothing to

Fig, 4.—A view of the back of the set, showing the aerial coil
(right), closed circuit ceil (centre), and reaction coil (ieft).

FEBRUARY rrih, rozs.
and the turns spaced and supported with the minimum
amount of material.

A coil of this description is not difficult to make, as
may be seen from the photograph {of the closed circuit
coil of this set) at the head of this article,. When such

. a small ambunt of insulating material is used in the coil,
-

there 1is  prob- . -

choose  between .
ebonite and /47§_{<
wood,-except that
wood is easier to /\
handle and  the
pieces may be
stuck together so
that no  metal
SCIewWs are Te-
quired  in -the
construction.

Dealing  with
the remaining
factors which
should receive
attention, wae
may say at once
that it is not ad-
visable to employ
a  tapped coil. '
Apart from the
fact that dead
entls have a more
marked bad effect on short waves than on the broadeast
wavelengths, it would scem that the provision of tap-
pings is undesirable for twe reasons,

In the first place the wires running from the coil to the
points at which the taps are connected increases the self-
vapacity of the coil, and, secondly, if the taps are taken
to contacts mounted in ebonite, we introduce dielectric
losses. Sometimes when a tapped coil is employerd the
set will not ascillile over iis tuning range becaunse of the
losses introtiuced by the tappings and the dead-ends.

N )
]

Fig, 3.—Details of the picces marked B in
fig. 2. ‘These are of hardwood, 1/8th in. thick.
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A Short Wave Receiver.—

A special Teature of this set is that the closed circuit
cail may be removed from the set and another having
a different number of turns put in its place.

Another thing which should receive atiention is the

position of the coil with respect io other components. It .

would not do, of

as
L /16 piTen

{ course, ' to meunt the

BER Y i t,» coils close to the

C }f panel, the tuning con-

i ¢ denser, or transformer,
™ 3

as the losses of ihe
Tig. 8.—Detalls of the pleces marked coils  are  increased
G fig. 2. These ar A :

Y e et hame0® when they are situated

1/8 in. thick, but may be of eboniie.
close to such parts. So
- far as possible, a clear space of several inches should be
left round the tuning coils, and the components arranged
in such a manner that they are not in the field of the coils.

; Valves.

With regard fo the valves to be employed in a short
wave set, we need to pay particular atiention to the ong
employed in the detector stage.
ferably be of the modern type, having a bigh ratio of
amplification factor to impedanee, but it should also be of
low self-capacity. Probably the best valve available 15 of
the Vz4 type; in this set T use a D.E.V., which requires
a filament current of o.25 ampere at 3 volis and an anode

Tig. 6..~On the Ieft is shown the wooden framework
{br supporting the reactlon coil and on the right,
the framework for the acrial ceil. ‘These pieces are
secured to the movable portion of the coil-helders.
voltagé of 15 to 0. This iype of valve, when mounted
in its special holder, has a capacity which is considerably
below that of valves of the ordinary four pin type.
For the I.F. stage we require a valve to work from

Wireless
World - . .

This valve should pre- -

a transformer inte telepbones, and 1 use a valve of the .

25

D.E.g class, which takes a filament current of 0.25 ampere
al 6 volts and an anode voltage of about go—the grid
Lias belng 3 volts,

. Construction of the Coils. .

The closed circuit ceil consists of a number of turns
of tinned copper wire wound on a former of skeleton
construction. A photograph of Lhe coll appears at the

|
=k

9% P,

.
i
v e e

b -
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Fig, 7.—Layout of the movable coil holder for the reaciion and

aerial ceils. Detnils of the base are givem in Fig. 8, and of the

movable ping in Fig. 9. The smovable portion has a spindle passing

through it which runs in two brass pillars as indicated. A knob is

attached to the end of the spindle which passes through the panel,
head of this ariicle, and consfructional details are given
in Tigs. =z, 3, and s.

The former may be divided into three parts: First,
the base (Fig. 2), which is of hardwood measuring 4in. x
1$in. % din. ; second, the two Y picces of {in. hardwood
with strengthening pieces shaped as indicated in Fig. 3;
and third, the three notched strips, which, in the coil
illustrated, is of 4in. wood, but may, of course, be
ebonite if preferred (I'ig. 5). The strips are glued to
the Y pieces, which in turn are screwed to the base. Tt
will be noticed that the ends of the strips project beyond
the Y pieces. This was done in order that similar
formers may be employed for coils having a different
number of turns, the notched sirips being extended if
necessary. For the wavelength range of 15-130 metres
the eoil may have thirteen turns, like the one illustrated.
here; up to twenty turns may be wound on this former
(provided the strips are lengthened), with a pitch of .
+hin., withaut any change being miade to the aerial or
reaction coils.

Number 16 tinned copper wire is employed. A length
is tightly wound on a tube 3}in. in diameter. This is
then taken off the former and ** worked " on the skeleton
former. Leave the ends about half an inch long.

The design is such that a coil may be taken out of
the set and another puf in its place in a few moments.
Therefore, instead of the.ends of the coil being scldered
to the cireuit wires, a small terminal is soldered to them,
and the ends of the coil fixed in the terminals.

The reaction coil is a basket-weave coil having twelve
turns of No. 20 D.C.C., wound on a- former consisting -
of fifteen pegs fixed on the circumference of a circle 4in.
diameter, and may be seen in Fig. 4. This coil is sap-
ported in’ a wooden framework, and the framework is
screwed to the movable portion of a coil holder as indi-
cated in Fig, 7. '

The coil holder is home made, and consists of a base
of ehonite (IMg. 8) measuring 4in. x x}in. x §in., carry-
ing two hrass piltars, which serve as bearings for the -

' A 27
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A Short Wave Receiver,—
spindle of the movable part of the holder. - A brass red,
fhin. diameter, is passed right through the meovable por-
tion, shown in detail in ¥ig. ¢, and carries a knob on the
end which passes through the panei.

To constract the reaction coil and holder, therefore,

prepare the ebonite base (Fig. 8), the movable piere of

4.
2 |
il - — ; ; ]
Aj A
ERE DR
! IB al s
‘¢ B )
Fum A
. b’ »
Vo bph e 1‘
Fig. 8.—The ebonite base of the coil holder. Holes A '

are to take the pitlars which support the movable

portion, and should he drilled accordingly; holes B

are for fixing screws, efc., for No. ¢ B A screws.

These screws hold connecting tags which are con—

nected by Hexibile wires {0 the tags on the movable
portion.

ebonite (Fig. g), and mount them with the spindie as
indicated . in Iig. 7. Then make ‘the wooden {rame
shown on the left of Fig. 6, and screw this piece.to the

Wireless
T Werld

" movable piece as shown in Fig. 7.

FEBRUARY rrik, r1p2s.

The reaction coil is
slipped over the ends of the wooden frame, and its ends
soldered to tags secured by screws to the movable piece

Fig, 9.. Dimensions N
of the movabBle part 1/"
of the ceil holder. /4
Holes G are for No. 4
B.A, screws and hole
D, which passesright
througlh the length of 1 [
the pins is drilled to 1/2 -
Tt

Fanl

the diameter of the
spindle——3{16 in.

) 20z =Nzl
of the holder, The reaction coil is the left-hand coil in
g, 4. y

The aerial coil has four turns of No. 16 tinned copper
wire mounted on a wooden framework. The wooden
framework is secured to the movable part of a holder,
which is constructed in exactly the same way as the
holder for ‘the reaction coil.

A sketeh of the wooden frame for the aerial coil appears
on the right-hand side’of Fig. 6. It will be seen that the
top and boitom edges are notchied fo take the turns of the
coil. The ends of ithe coil pass through holes in the
bottom of the vertical piece. 'This coil is the right-hand
coil in Fig. 4.

(T'0 be concluded.)

WIRELESS CROSS-WORD PUZZLE.

a Crose-Word Puzzie. In the example given, no word
or abbreviation has been included which cannot fake its
place in wireless parlance. A numbered syuare marls tl?e be-
gimming of a word proceeding both horisontally and vertically,

the word being ended by a davk sguare or lhe edge of the

N O apology sesms necessary in presenting our readers with

value of Hali a Guinea each will be presented to senders of
any cther cross-word puzzles published in Phe Wireless World.
In all cases payment will be made after publication.
The merits of each puzzie submitted will be considered in
relation to the approprintevess of the terms it contains.,
N.B.—Solutions of the above, tngether with new puzzles,
should be addressed : ** Cross-

puazle. . ]
A prire of Two Guineas will 1] [32 33
be awarded to the sender of

Word,”” cfo The Editor, Fhe

131 [45 |46 |4
7 Wiveless World, 139, Fleet

the correct selufion which 18 |5
accompanied by the most suit-

Btreet, London, X.C.4, and
must reach this oflice not later

30

able new cross-word puozzie. 3
A second prize of One {(ininea

than the first post on Wednes-

51 .. 120 day, Febrnary 18th, 1525,

will he awarded to the sender
“of the next best atfempt.
Consolation prizes to the

DOWXN,
Without definite time pericd.

I

An internationai radio union.

Part of a valve

ACROSS.
1. Ccatairs most of the hame.
2, 07ten meed with a log.

1

4
0. Unpleasunt wireless term,
B

8,

Shendil contain 2 broadeast re-
CCLTET.

Tiepenids  on atwospherie condi-

3. Hos the Jast word. i S
4. Cull sign of Nantes L
istinetion ewned by several wiie-

. tions.
18, Bix commas (Morsel
27, A famous * Section.” -

less smientists.
Aleunt for set. . -
An integral part.

28. Continents] Lroudensting station,
38, Type of walve {reverse).

3Z3. gilent Bervire [uses Tircless),
34, Military force moking extinsive

Messages in the afiitmative,
Volume X density.

G

6

7. .
g. Trpo of conper wire.
10.

Il. A

probleln in breadeasting

o use of redio.
44 L 35, Fither,
¥ 36. What every amatenr mmust have.

studios,
12. An old word with a new meaning.
13. The aim of the trausiiifter.

37. To canse o nupisanee, somwetimes.
38. Somstines sempleys a Blider.
39. Animal repuied to provide wire-

14. ferondary hattery (abbreviadion).
15, Negative ferminel
16. Not as awetesr feellogl).

lees rompenent. .
40. Bowetimes cances a disaster.
41, (ienerally needs emoothing.

17. A fapvped eoil

18. Auxiliory telephone switeh,

19. Bay be suid of good broadensting.
20. TwofBein]l break sign {[Aloree).

42, What the * 1Vireless World"

does.
43. Connects to the plate.
44, Trodnced by poor transforivers.

2i. Contnined  in  veracioma news
Dbullcting. :
22, Controls the wavelength,

45, Lonneefz with negative LT,
45, Letter of the alphabet {as pro-
nounced in telephony).

23. Bpecial note, .
24, Rare gos. .
25. A Cuntinent with grent wireless

47, A new radic developineit,
48, Metallie element used in witeless
construction,

pogsibilitios
28, Imperiant elemont.
27. A wireless hrginner.

49. Btands for anpoal wiceless publiea-
tion.

F9, (Cupadian hreoadeasting gtafion.

Bl. ga. © Curveilo®

28, Dreak sign {Alorse).

29 'temminuls ccenr on most seta.
#D. Dapertunt elecivienl budy.
Z1. Euprels ail British smatenrs,

2. Polite maume o A wiieless
: ughenr,
53, Kind of valve.
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An Episode of Costa Rica.

AST year T went fo Costa Rica on business. I did
not find the coast so rich as to be worthy of its
name, though it was well endowed with man-eating

insects and patriotic Scotch-Germans who mamifested high
coefficients of absorption,

A few hours before the mail-boat sailed 1 rambled out
of Santa Polorosa into a sort of tuppenny, half-tame
jungle, and there, amidst the clashing palm-fronds, the
cries of the fcha-tchas, or Costa Rican sparrows, and the
sickly scents of the lecal miaich factory, I sat on a log
and meditated,

F had just reached the conclusion that the great mis-
take of my life was a wilful disregard of critical
values in the application of grid biases, when T noticed
a man step from the shelter of a fine alpargata (o1
Costa Rican boot-tree). He was a white man, 7
not one of the yellow-nccked sons of jaguars
indigenous to the back blocks of the coast. But
—ah, dearie me! Not a stitch! Not one !

Queer Antics.

What amused me more was his
behaviour. T had seen classical
dancers, sword-swallowers, and
wireless operators trying Lo receive
the unreceivable, but this man was
a combination of the three. First
he would caper about like a French 2
wine-waiter busy beltween toasis ; then he would stop, hold
himself erect, shut his eves, and gape like a giant carp,
and then he would hold his breath till' his neck swelled
and his eyeballs well-nigh came out on to his cheekbones
ta see what the evolution was.

I enjoyed this for some minutes, meanwhile snooping
about this way and that in the hope of seeing his kecper
arrive.  And then he spotied me. I declare he became
normal on the instant. For- he hastily dedged behind
the boot-iree and reappeared toffed up in an emergency
petticoat constructed from a copy of ILa ZLiberdad,
and shambled over to where T sat. I made room

for him on the log

and we chummed up. Here follows
his story. :

Dodging Atmospherics.

“ As you have seen me playing the goat, T ought to
say at once that, far from being one of these ‘ back-to-
nature * birds, I am just plain John Wadd, late of
Hoxton. Five years ago I was a master-geldbeater with
a turn for scientific hobbies. If the old dad hadn’t
died too soon I'd ha’ been through Cambridge, bur T
had a good education. Up to a point. I was very hot

on wireless, and had a receiving
station which was the last word
“in science. It did everything
except shut - down awtomatically
when the Leafield arc started up.

But then, of course, it didu’t need

to. By the way, fhere’s a Pray-
v ing Mantis on your coilar. My
set, as I was saying, was the eel’s
eyebrows. The aerial was de-
signed to dodge every known
specles  of  ‘atmospheric,” the
“earth ’ took a professional miner
seven howrs to plant, and the
safety switch embodied every
dictum enunciated by the In-
stute of Insurance. g

“ The set itself was a marvel. It conformed fo cvery
theory, included every device known to popular
journalism, and was pivoted at 13.392° clockwise to the
angle of the earth’s axis in relation to the—--but we need
not go inte that. I may say, anyway, that I used to

“correct the angle with a doo-hickey specially designed -

by the Astronomer Royal.

“ But samehow I felt discontented.  True, my signals
were strong, Once 1 nearly scalped a prominent divine
by turning on Arlington while he was listening-in with
me. And, of course, you know it was I that blew down
the War Memorial at Hoxten with a badly tuned selection
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The Seli-Consfrnctor.—

of signals from Lyons. It was pot until- T heard the

“strength and quality. of the reception cbtained hy a

neizhbour’s child with nothing moere than a crystal de-
tector made from domestic flotsam that
‘I realised I was all wrong. :

Working Backwards.

‘¢ Simplicity, John, is the secret,’
T said to myself. ¢ Work backwards
and find rock bottom.’” A bit mixed,
but you get the iden. Ixcuse me!
This is my time to eat my sccond
banana.”’

({mterval for masticalion.)

*“ In thrce months I had reduced
my necessities to an aerial, a crystal,
a pair of telephones, and an * earth.’
Rut I ,was not satisfied. How did 1
fune? Easy! T varied the funda-
mental wavelength of my aerial by
means of a drum full of wire which -
unwound or was wound up and cut out

by a switch. ‘Fhat switch nearly e by lathing
broke my spirit. It was so compli-
cated !

t

. 1 used to hold
the €arth wire in my mouth and stand in a muddy patch

“““Fhen 1 dispensed with the * carth.’
in the garden. WNext I scrapped the outside- aerial in
favour of a contractile frame. TLater on T learned to do
without accurate tuning by contenting myself with weaker
signals. S0 I had to build a sound-proof room for

- TeCepilol. :

Wireless
' World -

o Piring lhese experiments 1 discov-
ered that 1could hold my breath
onger if my muiscles were unim-~

-

FEBRUARY 11th, 1925.

¢ One day a professional operator told me that in the
carly days of wireless he had often to hold his breath
in order to hear faint signals. T adepted the practice
and found it of immense service. Then he told me that
. shutting the eyes undoubtedly had the

effect of sharpening the sense of hearing. He

was right, for T gave it a trial.

“ Dawing these experiments I discovered
that T could hold my breath longer if my
rib muscles were unimpeded by clothing.
So I stripped to the waist and got excellent
results.  Then the great idea assailed me.
Reduce to the lowest proporiions and only
the furman factor will be left! 1 had clearly
1o become a hwman receiver !

“1've wandered a goodish bit and
have been arrasted nineteen times for
nat wearing duds, and it was not until
I got here that [ could experiment in
peace. But these bananas !

““T’'m hoping to use my body as an
aerial and to stop my heart heating
while I hold my breath. Sometimes 1
fancy I can hear sigrals from Panama,
over the way, but—but excuse me!
This is my time to practise heart-
stopping.  Very decent of you ic have listened.”

When I began to write this narrative 1 thought it was
a moral story. Now 1 have forgotten what the moral is
and am inclined to think it is only a Horrible Waraing.

1’m not playing at wireless just now. Something safe
and sane like White Mice or Cross Words seems to be
indicated. | .

AMATEUR ACHIEVEMENT.
Anpther Feather in the Cap of 2NM.

R. GERALD MARCUSE

YA (2NM) is probably one of
the best known of - DBritish
‘amateurs on account of his many
-successes  in long-distance - com-
munication.

In addition to having worked-
with almost monotonous regularity
with New Zealand and Aastralian
amateurs, Mr, Marcuse has re-
cently added to his laurels by
maintaining {wo-way communica-
tlon with SA-WJS, a portahle
station attached to the Rice
¥xpedition now exploring the
Amazon, .

It is believed that the irans-
mitter used by the Rice Expedition
is only of 100 watts power, and
that a petrol engine generator unit
-is lhe source of power. TUnder
these circumstances reception with
& two-valve receiver is yvet anather
proof of the cificiency of short
waves.

A 30
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On Winding Coils,

Ly

—

LMOST everyone knows that a coil which '

}x is t0 be employed in a wireless receiver
with good results cannot be wound any-

how. It would not be produciive of good resulys,
for instance, to use a coil which is damp or has
poor insulation, or one consisting of a number
of turns of wirc wound at rancdom—just as oue might -
wind an odd length of string. Such a coil, of
course, wouid enable us to tune in a signal provided it
had a suitable number of turns, but the signal weuld not
be heard with the same intensity as when a well-designed
coil is employed, neither would one expect the tuning to
be sharp. TFuning would probably be flat, rendering it
difficult to tune out the local broadcast station and bring
in a mdre distant station with clarity and volume.

Coils for wireless purposes are therefore specially con-
structed with the abject of giving maximum signal
strength coupled with good selectivity. .

Briefly, the desirable features of a coil are {1) low self-
capacity, and (2) low high-frequency resistance.

(1) In general it may be said that a coil will have a
low value of self-capacity when the turns of the coil are

Fig. 1.—A simple basket cell, with a winding pitch of 2.

By W. JAMES,

3 ™ . - -.
={\ spaced and when a minimum amount of inst-

;/f/ lating - material is employed—whether in the

I form of wrappings round the wire itself, or in the

former employed to carry the turns of the coil.

{2z} The high-frequency resistance of a coil may

be kept at & reasonably low value by giving the eoll

a suitable shape, by using the minimum amount of insu-

lating material in itg construction, and by using a suitable

size of wire. The best size of wire depends iargely on the

frequency of the oscillations to be carried by the coil,

and also on the shape of the-coil. For instance, the best

gauge of wire fof a well-spaced single-layer coil is not

necessarily the best size to employ when the coil is wound
basket-weave or duolateral fashion.

Basket Coils.

The basket type of coil is a favourite with amateurs,
because of the ease with which they may be prepared at
home, and because the efficiency of a well-made ¢oil of
this type is as high—if not a little higher—than that of
other multiiayer cdils. One would not suggest that coils

2 ’

Fig. 2.—Dimensions of the former for a basket coil.
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The Experimenter’s Netsboolr.—

wound basket fashion have,a higher efficiency than good

single-layer coils, but they are easily made, occupy but

little space, are suitable for use in auy tuned circuit, and

may be wound in a number of interesting ways. :
The ordinary type of Dbasket coil, with which all

readers are probably familiar, is illustrated in Fig. 1.

This ceil has a prepared cardbeard former of the dimen-

sions giver m Fig. 2. Its outside diameter is 3in., and
theve ave eleven slols, each §in. long and }in. wide; the
inside diameter is therefore rin. ,

A fairly stiff cardboard is employed for this purpose;
the projecting pieces-will probably break off while the
wire is being put on if the cardboard is too thin,

After the cardboard has been slotted, it is Immersed
in a bath of paraffin wax. This is niot only to drive ot
the moisture in the cardboard, but to ensure that moisture
- shall not be absarbed during the life of the coil,

Relative Dimensions,

The relative dimensions of the former should be noted ;
the slols are one-third of the inside diameter in length.

Fig. 3.~A badly proportioned basket coil.
deep compared with the diameter.

The winding is too

This is a good proportion, which (for broadeast wave-
lengths) results in the coil having a lower effective resist-
ance for a given inductance than when the slots are rela-
tively longer,

A badly proportioned coil is illusirated in Fig. 3. The
inner turns of thig coil are of small diameter, and there-
fore have only a small inductance compared with those
on the outer edge. They do, however, add considerably
to the effective resislance of the coil, and are thercfore
wndesirable. A further objection is that it is difficult Lo
wind such a coil without breaking off the projecting pieces
of the former. In spite of these disadvantages, coils
similar to this are to be purchased and are frequentiy
used by amateurs. . A coil having lower losses for a given
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inductance can be constructed on a former of the relative
dimensions shown in Figs. 1 and-z.-

Winding Basket Coils.

The simpflest form of winding is that jllustrated in
Figs. 1 and 4. Fig 4 represents an edge view of the
former, which is supposed laid out flat to show the slots.
T wind the fivst turn of the coil, fasten ong end of the
wire by passing it through two holes in the former and
lay the wire through one slot, along the back of a pro-

START 1 TURN )
A XXX EEXE
START 2 TURNS

Fig. 4 —Winding of a simple basket ¢oil having a pitch of 2,

jecting piece to the next slot, through this siot to the
front of the former, along the projecting piece to the
next slot, through this slot to the back of the former,
‘and so on as indicated in Fig. 4, until one turn is wound.
There is now one wire in each slot, and one wire along
the front of one projecting piece, the back of the next,
and so on round the former,

Proceed with the winding by putting on the secend turn
as indicated in Fig. 4. We have then a wire on the front
and back of every projection, and -two wires in each slot.

The coif is fnished by winding as many furng as
desired, and securing the end turn by tying it with thread,
of by passing it through holes in the former. @

As the wire appears on the face of the former after
cvery second siot, the pitch of this winding is two. The
pumber of turns in the coil is therefore equal to twice
the number of wires counted on one face.

Reasons for the Special 'Winding.

The reasons for the special arrangement of the tnrns
can he understood now that the ronstruction has been
described.  Tn the first place, the jurns are scparated by
the thickness of the former, excepl where they cross in
Secondly, the layers are spaced a distance
cqual to the thickness of the wire. Hence the self-
capacity of the coil is much less than it wonld be were
the twrns wound ftouching.  However, the wires still rouch
where they cross in the slots. But the lengih of the wires
touching can e mads very small by employing narrow
slots. The angle of crossing is then large.

'The inductance of a basket coil can be found from the
formula :—

L=a*d* a* Ik +1,000, wherg

F.=the inductance of the eoil in microhenries, -

a=3.14 and #*=0.86,

d=the mean diameter of the coi] in centimetres,

n=the number of torns per centimelre,

f=the length {or depth) of the winding in centimetres,

I'=Nagacka's Tactor, which may be obtained from a wireless

book.? The value of b depends on the ratio of the
diamster and the length.

An examination of this formula shows that the induct-
ance increases with the sguere of the diameter of the
coil, and aiso with the sguare of the number of turns.

! For ingtance, < Tuning Coils and Methods of Tuning,” by
W. James {23, 6d. nett). .
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T is quite an easy matter to add a note magnifier to

a aystal or valve receiver. One simply connects

the telephone terminals of the set to the input ter-
minals of the amplifier, and transfers the telephones or
loud-speaker to the oufput terminals, A high frequency
amplitier, however, must be connected between the aerial
and the receiver. The amplifier to be added musl there-
fore either contain a tuner for tuning the aerial, or be
connected between the tuner of the existing recciver and
the fivst valve {(or the crystal).  Obviously, it 35 preferable
5o to design the apparatus that it may be joined in circuit
simply by connecting it to the aerial and carth terminals
of the existing set.

The unit described here is designed on these lines, the
tuner of the existing set being employed as the coupling
of the high frequency amplifier. The diagram of Fig. 1
shows the connections of the H.F, unit. A plug-in coil
and a variable condenser are employed to tune the aerial
circuit.  One end of the cirenit is
connected to the grid of the H.F.
valve, and the other end to a ter-
minal marked ‘' ‘To earth terminal

Wireless
World
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It is wsually necessary
to rebuild a Receiver
almost completely when
“adding a stage of High
Frequency Amplification.

The Unit described here,

however, may be "added

to an existing Set with

the same ease as a Note
Magnifier.

By R. HARRISON,

H.F. unit exactly as indicated, when it may be
arded to any sef, regardiess of how the earth and the
L.T. battery are joined, _

in the anode ciretit of the H.¥. unit is an untuned
choke coil, which may be of the usual plug-in type. The
size of this coil is not critical. A No. 3oo0 Igranic coil has
been found to give good resuits, although a coil of
another type, having an equivalent inductance, may of
course be employed, A fixed condenser is placed between
the ancde of the valve and the terminal marked ‘¢ To’
aerial terminal of set,” and carries the high frequency
currents to the tuner on the existing set. The value of
this condenser is not critical. It may bhave a value of
o.002 microfarad. One of the objects of this condenser
is to prevent the flow of steady current from the H.T.
battery, and it Is therefore important that it should be
a good one. If leakage occurs, the normal voltage of

the grid of the detector valve may be altered and thus

+H.T. +H T,
L =

0+ HT.

1
1
of set.”  This terminal is joined AERIALO - TORERIALY  atmial
to the earth terminal of the exist- i OF SET |
ing set, which in the majority of
receivers 1is connected to L.T. . .
negative. If the existing set has ALEIAL 5 B S
its earth terminal connected to (§% .
L.T. negative, the earth connection s T
on the H.F. unit could Le per- — - e
manently joined to the L.}, nega- TERMINALL O SETECTon o
tive, and the terminal marked * To EARTHD s HE AMPLFIER : TG SET

earth terminal of set’ dispensed
with. In some sets, however, the
earth is connected to L.T. positive.
It is therefore better to wire the

note magnifier.

Fig. L.~~The connections of the H.F. unit, and those of a {ypical set having a detector and
To connect the TL.F, unif to the set connect the terminais marked “ To
aerial terminal of set >’ and ¢ gerial’*; “ To earth terminal of set "’ and '*earth ”* ; H.T.4, to
the H.T. battery, and connect the L.T. terminals to the filament battery.

earth should be.joined to the respective ferminals of the F.F. unit,

The aerial and
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Fig. Z.«wDrawing of the ebonite panel, showing the position and

size of the holes. A = }” dia. and countersunk for No. 4 wood

screws; B = " dia.; G - “ dia., and countersunk for No, 4
B.A. screws £7 dia.; B = 7 dia.

the signal strength may be very appreciably reduced.
Ti will be seen from Ifig. 1 that the aerial circuit .of
the existing set is now used to tuue the anode of the
H.F. valve. When the two circuits are in tune, amph-
fied high frequency currents will be applied to the grid
of the detector valve. To tune fo a given wavelength,
the condeniser of the existing set will have 16 be set 10 a
higher reading than when the H.F. unit is not employed,
owing to the f'ict thai the. circuit has mot now the capa-
city of the aerial across it.

In those sets where regeneration is used,
the set connected as in Fig. 1, it will be found necessary
to employ a somewhat smaller reaction coil than usual.
1t is not, however, necessary to reverse the connéctions to
the reaction coil when adding the TLF. unit, as is usually
the case when one stage of H.F. is added. This is, of
course, a real advantage.

When it is desired to obtain regenernfion with the H.T".

“unit attached to a simple crystal set, the tuning coil of
the crystal set may be coupled to the aerial coil of the
H.1°. unit.

-'i“"——'-_—.
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Fii. 3.—Layvout of the parts on the base hoard.
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Construction,

The appearance of the unit may. be seen from the photo-
graphs, and Figs, 2z and 7 give the layout of the panel
and the hase.

The parts required for the unit are as follow :—

1 Ormond filament resistance.

1 Burndept valve holder (batten type).

2 Plug-in coil holders.

1 Egranic plug-in coil, No. 3o, for the broadcast wave-

length.

AERIAL
=

I
@ | ®
@ ©e
I

CHOKE .COIL

AERIAL COH.

rig, 4. —The wirlng counections of the unit.

1 Tgranic plug-in coil, No. oo, for the anode choke.

1 Dubilier fixed condenser, capacity o.ooz microfarad,

1 Jackson PBros. variable condenser, capacity o.coog
microfarad.

5 Terminals.

1 Piece of mahogany for
gin. x 7&in. % gin.

1 Ebonite panel measurin gin. x yin. % Hn,

A few SCIews, and a Iencrth of No. 16 tinded copper

CO].'IHCCUDU w IIB

the base, measuring
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Adding an HE.F, Stage.—

It will be seen that mounted on the panel are a variable
condenser, a {ilament resistance, and the terminals.

Afounted on the wooden base is the valve holder, the fixed

condenser, and two plug-in coil holders:
these parts is clearly shown.

It will be obscrved that the coil holders are mounted
at right angles, in order that there should be no inter-
action between the coils mounted in them.

The position of

The panel and base are held at fight angles by two

A view of the H.F, unit.
anode choke; the smaller coil is the aerial tuning inductance.

The coil by the side of the valve is the

ME@H@SS
Waorld
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The complete unit.
Wotice the simple but
effective layout, and
the well spaced con-
necting wires.

small brackets, and by weood screws passed through the
tower edge of the ebonite panel into the edge of the base.

Fig. 4 gives the wiring connections which are few
and easily wired. Tinned copper-wire should be em-.
ploved, and the lengths carefully hent to shape, in order
that the wiring shall be well spaced.

The method of connecting the unit to a valve receiver
is indicated in Fig. 1. To connect the unit to a crysial
receiver, the aerial and earth terminals of the set are
joined {o the terminals marked “To aerial terminal of
get,”’ and ¢ To earth terminal of set.”’ The H.T, and
L.7T. batteries are, of course, connected to the terminals
as indicated by the lettering.

HE wswreless beginner, however great
and numerous his difficulties, can-
not to-day complain that he 1is

ancared for and forgotten. There is no
shortage of teachers, and in spite of its
coutinuous and varied development, the
number of elementary books on the suh-
ject has grown to such an extent as to
malke original treatment a matter of

TO

AN
INTRODUCTION |
WIRELESS

principles of the valve, and the arrange-
ments of receiving circnits. High and
low frequency amplification are next
elucidated, after which the reader is
introduced to wireless in practice. Space
forbids reference o all the wireless activi-
ties towched upon, but among the most
interesting chapters we may mention those
dealing with beam ‘transmission, short

difficalty. It iz all the more {fo Mr.
Risdon’s credit, therefore, that he has

form of a gemeral survey

- wave telegraphy, iwireless time signals,

of wireless television and telepethy. In regard to

suceeeded in produciag a volume* which
not only covers the ground very com-
prehensively, bub in a manner calenlated
to interest both tha
rather more advanced reader.
ftself is an original achisvemient.
The book has the valuable support of
De. J. A, Wleming, F.R.B., who econ-
tributes an admirable introduction in the

#Wireless,”” By T, J. TRisdon,
F.R.8.A., with an introdnction by J. A,
Fleming, M.A., D.8e., F.R.8. (f.ondon:
Ward, Loek & Co. Ltd., Salisbury
Bguare, E.C4. 432 pages. Profusely
ilustrated. Price, cloth, 68, net.)

This, in

beginner and the .

development up fo the present day.
Mr. Risdon’s earlior chapters, which arve
devoted to the neods of the beginmer, dis-
cuss the ether theory, elementary prin-
ciples of electricity and magnetism, and
the phenomena of electric currents. The
chapter on the discovery of the electron,
however, will probably interest all
veaders, being -based on an interview
between the author and Siv Joseph Thom-
sonr, in which the latter gives am absorb-
ieg aceount of his early experiments with
cathode tubes culminating in the advaunce-
ment of the electron theory. The pages
following deal with the generation and
detection of electvo-magnetic waves, the

the last-named, Mr. Risdon goes so far
as to say that there is no technical reason
why the exteni of cne’s varying emotions
should mok be wirelessed to the ends of
the earth. May we hope that this is an
exaggeration ?

The only palpable lcophole for eriticism

in Mr. Risdon’s book is a ceriain
irrelevancy in the arrangement of chap-
ters, which do not all follow a logical
sequence.
- The bool ean be recommended to those
who are secking & pleasantly written and
well-illustrated introduction fo & subjeck
uponi which ne one can afford fo remain
in ignorance. E. G T,

A 37




Manchester Radio and Scientific Society.

A lecture in the form of a reply to
an imaginary . question: “What 15 a
condenser ¥’ was piven on January 28th
by Mr. Philip R. Cowsey, B.Sc.,
F.Inst.P. The andience thoroughly en-
joyed My, Coursey’s skilful answer to a
question which is not so simple as appears
at first sight.

Applications. for membership of the

Bociety should be addresscd to the hon.
secretary,” Mr., Geo. C. Murphy, of
Meadow View, The Cliff, Hr. Broughton,
Manchester,

Kentish Town and District Wireless

Socisty.

A feature of this Society is that no
subscriptions ave levied for membership.
Practical classes are held and leetuves ave
given every Monday evening from 7.45

to 9.45 at the L.C.C. Men’s Institnts,

Carlton Road. The hon. secretary is My,
TFrank Phillipot.

Novthampton and Distriet Amatenr Radio

Society,

* Weather and Wireless > was the title
of a fascinating lecture given hefore the
Seriety on January 19th by Mr, I L.
Fewis. The spealer said that we were
50 acenstomed to hearing daily weather
forecasts Dbroadeast that we ought to
Imow somelthing of how these forecasis
were obtainad. A knowledge of the
atmosphere was first necessary. T,

Lewis dealb interestingly with the shell .

of air swrrounding the earth,
sions, e¢yclones, and anti-cyclones were
next dealt with, and #$he lecturer ex-
hibited many maps illesirating fypical
pressure  distributions over Europe and
the Atlantic. 7

The Bocisty has accepted with much
regret  the resignation of My, 8. H.
Barber from thegpost of vice-chairman,
The position is now filled by Mr, R. G.
Turner.

Depres-

New Society for Hampton, Middlesex.

An endeavour is being made to form
a new radin socisty at Hampton, Middle-
sex, and it will be appreciated if all those
inferested i the proposition will kindly
commuitieate with Mz, G. Douglas Ash,
of  Maristow, Wensleydale  Road,
Hampton,

Nozrth Middlesex 'Wireless Club.

Ou January Z2Ist Mr, A. 8. Manders
delivered an instructive lectnre on “ A
. Low-loss Tuoner.” Dealing with the
ever-present gnestion of efficiency, Mr.
Manders outlined the heads wnder which
losses generally oecur.  He laid stress on
the paramount importance of a low re-
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% . FORTHCOMING EVENTS, ¥
& - )
'S ; )
& WEDNESDAY, FERRUARY 1ith. ¢
% Manchestey Radie Scientific Soesiety—Lec- 4
& ture: © Cugting Out Mgnckhester,” By

s Mr, J. A, Peters,

Streatham Radio Soeiety —drninual dinaer.
\  Radic Rescprch  Socicly, Pockhom.—Lee
% tures; ' Digiortien." ' Rcosistance in
{2 Wireless Circutts,”

THURSBAY, FEERUARY 1th.
Luton Wireless Society.—A¢ B pom. At
<>< the Iitchin Rood FBeys School. Ez-
) periment and demoengiration for e
) pinncrs,

s

o T e

2 FRIDAY, FEBRUARY Tiith,
A Sheffield and Distiict Wircless Soclety.—AL &
730 pan. At the Department of ¢
/ Applied Sciemce, St eorge's Sovere.
} Legture: ™ Capacity.” By Mr, 8, It
:,) . Pritchatt, 7 O
) MONDAY, FEBAUARY T6th, G
b Dorking and District Nadiv Seclety—Ad¢ ("
O 745  man. Members'  evening  with Y
5y apparatys. ":)
JCOO’OOCQOOOQWC<><}<)%£
sistance aerial and eavth system.  The

principal topic of the paper was, how-
evir, the construzetion of low-loss induct-
ance coils, In the lecturer’s opinion too
much importance cannot be altached in
short wave work to the guestion of we-
sistance and eelf capacity, and he ex-
plained with the actunal coils as veular
demonstration how he had rednced these
madesirable factors to a minimum. Mer.
Manders nses ail vwnusnally heavy pange
wirs {16 S.W.G.), aud prefers it o he

T

Italy, Deamark and Britain, An interest~

ing snap showing (left to right): Mr,

Ginlio Satem (Italian 1MT), Mr. Gohet

(Panish 7L0), and Mr. J. E. Partridge

(G2KF). The photo was taken at 2KF

during a recent visit of the Continentals
to this country.

douhble cotton-covered for the sake of the
extra spacing afforded.

The orditary plug znd--socket coil
holders came in for some unifavourable
criticism, being described as ' splendid
fixed econdénsers” and therefore wu-
desirable adw.ons to the self capacilies
of the coils.

Applicatidns  for membership should
he addressed to the hon. secretary, M.
H, A. Green, 100, Pellatt Grove, Wooed
Gireen, N.2Z2,

_ TRANSMITTING NOTES.

The past week has been remarkable for
the signal strength of the American and
Canadian amefeurs. Tu fact, at times it
lias lieen painful to keep the 'phones on
the head while listening to the American
Ist  distriet transmitlers.  Ciriously
enough, these signals increase in sirength
after sunrise, and 4SA (Porte Rieo)
came in at fremendous strengih on two
valves ab § a.m, on Suuday, February lst.

The nomber of Americans and Cana-
dians operating on the 70-85 meires band
i5 so great that it is literally impossible
to pick them out. 20D was wise in
listening on 65 mctres, for he managed
to pick up our friend in Buenos Aires,
Senor Bragpic (CB8), whose patienee in
battling wiih electric storms has at last
beens rewarded.

Next weel it is hoped to publish the
cost in connecetion with the projected irip
to Paris in the spring for the Inter-
national Amatenr Conference, and the
writer will be glad to liear irom more
amatenmrs who intend to joinn the party.
1t is expected that abont 60 American
and Canadian amatenrs will be coming
aver to England afier the Paris eveut,
and an opportunity is given us fo cater-
tain them in {he true British spirit.

- Being a poor society, however, we have

decided to open a subscription list. An
appeal is therefore made {or sapport of
this fund. No amounnt will be toe zmall
or too large.

An endeavour is also being made to

"arrange a convention in London following

the Paris event, and we hope that all
amateurs interested will join in.

The T. aud R, Committee 1s now draw-
ing up a scheme for keeping in touch
with the varisns districts in IEngland,
and we hope in a day or fwo o cireniate

the mnew iraffic arrangements to ail
memhers.
All  commmnications. relaiing to the

above points ghonld be addressed to
Gerath Mamcose (BNM),
Hon. Secretory, T, and K. Section,
Radio Society of Gread Brifainm,
53, Vietoria Btveet, S.W.1.



FEBRUARY 11th, 1923.

Wﬂﬁ@ﬁ@@@
Warld

i

g

READERS PROBIEMS =

Readers Desiring to Consult the “ Wireless World” Information Dept. should
make wse of the Coupon to be found in the Advertisement Pages.

A Choke-Uoupled Four-Valve Sei,
BEADER living seventy milés from
the mnearest main B.B.C. station
has writlen io ask us what, in our
opinion, is the best all-ronnd set he can
construct to fulfil his requirements, which
are as follows :—The set must be capable
of giving full loud-speaker strength on at
least one of the B.B.C, stalions and in
addition atiention must be paid tc the
quality of reproduction. He specifies
also that the set mmust be sufficiently
selective {o enable him to separate the
various statiomns, but-mmst at the snme
time be simple to operate,

We give below & diagram of a receiver
which, if cavefully constructed, should
futil all our correspondent’s require-
nments.  The conventional form of If.T.
and detector circuit is given, since in our
opinion this will best meet our reader's
conditions of sensitivity, selectivity, and
case of control. Choke coupling i1s the
rmethod we have adopted in the IL.F.
amplifier, sinea we have found that this
gives a marked igerease of fonal purity
over transforwer coupling, whilst at the
same time it does not eall for any increase
in the H.T, hattery value.

and secondary connecied in series does
very “woll in  this position. If
impedance is too smali the higher mmsical
frequencies will be accentuated at the
expense of those lower in {he scale, a
form of distortion which is also notice-
able if the coupling condensers are made

teo small,
gaaQo0

Tha Positioﬁ of the Aerial Downlead,

N a letier which we have rceeived from

a eorrespondent hie asks whether it is

absolutely essential that the downlead-

of a T type aerial be taken from the exact
cenbre. .

In order to obtain the best results from
an aerial of this description, it is essential
to take the downlead from the clecirical
centre, otherwise the fundamental wave-
length of each of the two horizontal arms
will be wnequal, with the resulé that the
whole aerial system will tend to oscil-
late at two separate frequencies simul-
taneously, and flat funing will result.
It the case of an aerial erected between
two posts i an open field, the electrical
centre of the horizontal portion will be
coineident with the geometrical centre,

- talien that the electrieal constants of each
the -

wire are similar. In the ease of aerials
erected well clear of surrounding objects,
this can easily be effected by making the
two wires of equal dimensions, but often
when an aerial of this type is erected
witll one wire nearer to a wall or other
object than the other, the eclectrical con- -
stants of the two wires will differ

although they are of -equal dimensions.

The single-wire inverted [, type of acrial

gives good resnlts for ordinary short and

" medium wave recepiion.

o000

Charging Accumulators from D.C. Mains,
ANY rcaders have wrilten in us
seccking advice as io the besi
method of dharging their accumu-

lators from the house electricity supply.
Tz the casc of houses whose supply 15 .
A.C. some form of rectifier will, of
course, be necessary. When the supply
is D.C., however, the mealicr is greatly.
simplified, all that is necessary being that
a resistance of snitable value, accerding

- to the charging vate of the accumulator

and the veltage of the mains, be inserted
in series with the mains and lke accemu-
' lator.  Assuming the aceumu-
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2 ., * lator to he of the 30 ampére-
2 T hour type,- it will have a
Ly charging rate of about 2.5 amips.,
ﬁ; and at this rate will take at

|

!

least 14-15 liours to charge fully.
In order {o obtain a current of
2.5 amps, from the nsual 240-velt
mains 16 is necessary to use
about fem 60 watt lamps in
parallel, A more convenient
method is to use an eleclric
heater whose current eonsump-
tion is approximately 2.5 amps,
A point irequently overlocked,
however, by the average house-

o

holder desirous of utilising his
mains in this way is the cost

.,,”

Connections of a four-valve receiver with one H.F. valve defector and two L.¥¥, stages,
is tuned anode coupled, and the L.F, stages are choke coupled.

We recommend that, for maximum
purity, the value of the coupling <on-
densers be not less than ithat which we
have assigned to them, Attention is also
drawn to the grid leaks, which should not
be of higher walue than is indicated.
The chokes require to have a very high
impedance, and they should be wound to
have an inductance value of 100 hemries
or more. A transformer with its primary

———fu[ele
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but with aerials erected in the vicinity of
buildings, tall trees or similar objects, the
clectrical centre will in many cases he
considerably displaced. It is therefore
necessary when evecting an aevial of this
description to experiment  congiderably
with temporary aerials hefore the pesition
of the downlead of the permanent aerial
is decided upon. Similarly, when erect-
mg parallel wire aerials, care must be

The H.F'. stage

of charging in this manoer
Assuming that the cost of elee-
tric eurrent is 7d. per unit, it
is quite obvicus that the cost

+O

of charging will be mpearly
5s., which is, of counrse,
prohibitive. :

A second method is to plece the
accnmulator in series with the mains at
the meter so that all eurrent supplied to
the lights of thie house passes through the
accumulator. The charging process then
costs nothing, the power consumed being
paid for by a scarcely perceptible dim-
ming of the lamps of the house. This
process is, however, very slow except in

A 39




Readers’ Problems,—

houses where many lights are used. . In
the average small houschold it would take
about thirty continmons hours’ charging,
or, allowing six hours per day, it would
ke five days before the accwmulator was
‘ready for uwse again, In places using a
large number of lights this method is, of
comrse, ideal. In homses using electric
apparatus for cooking or healing the
problem solves-itself, as the ciurent sup-
plied for this purpose is only charged up
at about 25 per cent. of the cost of cur
rent for lighting purposes.

Tn certain instances ib may be desirable
to install a small motor generator of the
type specially desigmed for accumulator
vharging. Such machines do not require
slilled attention, and may be safely left
on during the night.

(s Raiel

A Reflex Cirenit in which both Valves
Act in a Dual Capacity.
READER asks what is meant by
the imverse method of reflexing
valves, and what ave its advan-
tages, if any.

In ordinary two-valve veflex scts, when
beth valves are used as dual amplifiers,
it is customary te amplify at high
frequency by means of the usual cascads
connection, and then, afler rectification
by a crystal, to pass the received signals
back to the beginning of the amplifier
once more, and through both vaives at
low frequency in the same order as when
they passed through at high frequency.

Wireless
World

1owest amonnt of L.F., whilst in the first
valve ilings are similarly reversed. .
Thiz eireuit has had a great voguo in

. Ameriga, it being claimed that it is far

more stable and easily controlled than
the ordinary form of veflex .circuit. The
most popular of these circnits is known as
the ““ Urimes Inverse Duplex,” but there
have been many variants of this,

We give below a two-valve crystal ecir-

ruit, embodying the inverse principle,
: T sooo
Wood as an Imsulator,

[ROM  time to time we receive en-
guiries regarding the suitabiiity or
otherwise of wood instead of ebonite

for reeeiving set panels.

Wooden panels for receiv- .

ing -sets will be found io be

quite efficient when certain /
precauntions are taken. Iro-
vided a hard wocd is used,
such as oak or mahogany, and
that it is well dried, no leak- |
age effects will occur. In-
deed, provided that it s very
earvefully dried, it will
usnally be found, if actual
tests are made with & “meg-
gor,” that the insulation of
the wouod is superior to many
grades of ebonite that are on o
the marles. Great cave, how- L
ever, must be taken to avoid =
the use of soft wood, such
as satin woed, whose specific
registance is very low and
when hard wood is used it
should be carvefully dried.
Aluny amatenrs make the mis-
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take of heating .the wood for
a comparatively short period
in front of & fire. The only
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effect of this is to raise the
outsiile of the wood to a very
high temperalure, and in
many cases to scorch i, amd
. the moisturs in the interior is
= searcely affected. The correet
\ method is Lo bake the wood
over a prolonged period in an
oveu -of moderale tempera-
ture. It can then, whilst still
warnt, be dipped into moiten
paraffin wax. Jf these pre-
cautions ave observed, Do
fear need be entertained in

amplify the H.F,

In inverse wveflex or inverse duplex
civcuits (as they ave frequently called),
however, ¢ithe low frequency pulses
travel through the amplifier in the re-
verse direction to the bhigh {requency
impulses. That is to say, they are first
amplified at low [requesicy by the second
valve, and then passed on to the first,
the telepliones heing in the anods circuil
of the first valve. Im this way the load
on the valves is more evenly distributed.
The second. valve which handles the
largest amount of H.F, now handles the.

P L)

A two—valve ' {nverse reflex
receiver, in which both valves

currents,

o+ &

using wood in place of
elbonite, .
cooco
and L.I A Dusl Amplifier for
Adding to Crystal Re-
celvers,

READER living within easy

N crystal range of hoth 2L0O and the
high-power station (5XX), and
hitherts able to receive cither stalion at
will, asks us Lo suggest suitable ap-

‘pavatus for adding to his crystal set, in

order to cbtain belter resuits.

The simplest appavatus which it is
possible to add to an existing crystal sob
is a transformer-coupled ove valve ampli-
fier, which will have the cffect of con-
siderably increaging signal strength, and
will add slighily to the rauge of the seb.

FEBRUARY z1rik, rgzs

It we amplify at high frequeney before
rectification by the erystal, we shall in-
crease range very considerably, bul the
volame will still Jeave mueh to he de-
sired, and an I.F. should be added also.
We can, however, avoid the use of two
valves by comstructing a dual unit in
accordance with the diagram given below.
It is now only necessary to couple the
aerial and earth terminals of our crystal
set in the correct position in the anode
civeuit of the” valve, the telephone ter-
minals of the crystal set going to the
primary of the L.F. transformer in the
dual unit. We connect berminals A and
I to the acrial and earth terminals of
the crystal seb, and terminals TT to the
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A single-vdlve dunal unit w.det may he added to a
crystal receiver to give H.F. and L.I*. amplification.

telephone tevmrinals. 1t will be seen that
the tuner of the crystal set now acts as
the tuned ancde circnit of the valve, The
aerial coil of the dval®unit is of the plug-
in type, and so the wovelength range
obtainable is cnotirely governed by the
tuning constants of the crystal set. No
avteration is needed in the crystal set
unless (&s i1s very unlikely) it is fitted
with a series tuning condenser, when it
will be mnecessary to connect this con-
denger in parallel with the coil.

[N RN )

Eye-pass Condensers on Long
Wavelengths.

HEN designing a receiver em-
&/ &/ ploying one of the usnal type of
“straight 7 ocivenits, it is  cus-
tomary to shunt the primary of the first
transformer with a fixed condenser of
about 001 pF capacity. The purpose of
this is to bye-pass the H.F. component of
the corrent flowing in the anode cireuit of
the deteclor valve, and it will be found
very beneficial in scenring 2 smoother
control of veaction, and will tend to
increase the stability of the sef. . The
capacity ususlly recommended is quite
guitdble for all ordinary wavelengths, bat
when attempting to_ receive long-wave
Morse on 5,000 metrestor more it will ba
found that this value is not vearly large
ennugh to bye-pass the H.F. currents,
and it is necessary to inerease the capa-
city of this condenser very cousiderably.
When the correct valne is used a marked
iucrease in stability will he observed,

2
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RESPONSTBILITY FOR WIRELESS CONTROL.

TYOR many years now the responsibility for the conirol
L of wireless in this ecountry has been vested in the
Post Office.  The Pest Office has accepted the
responsibilii, and, having done so, has placed itself in
the position of ifaving to show either that it is competent

to carry out the duties so imposed, or else to acknowledge-

that its administrative efforts in this direction have failed.

The Post Office has had a free hand with the advice
of cxperts in every branch of the subject at its dis-
posal in addition to a permanent technical staff.

set in motion the necessary machinery for appeinting a
special Parliamentary Committee to assist or advise on
particular. points. No such Committee has been. ap-
pointed, and one is therefore encouraged to believe thut
the Post Office feels satisfied with the way in which it
has controlled and regulated wireless in this country.
The Post Office may like to adopt this complacent atti-
tude, but it is doubtful whether the puhlic, and in par-
ticular those sections of the public which make use of

to-day.

Tust recently we drew attention in this journal to.the
growing disturbance resulting from oscillation by receiving
sets, and we mentioned that in our opinion the Post Office
authorities, although they had made a bold bid te control
the evil in the early days of broadcasting, had now given
up thie attempt. A feeble regulation still -states that
receivers must 1ot be used in such a way as to cause inter-
ference through re-radiation, but the absence of any
definite effort on the part of the authorities to see ‘that
this regulation is enforced is glaring evidence of tbeir
inahility to solve the problem. :

After Droadeasting had been in operation in this
_country for a short while, various problemns presented
themselves for solution, and a commiitee was set up to
enquire into the matter and recommend remedies. ’

We feel constrained to ask how it is that the present
prablem, which is fast beconling a menace to the broad-

6

S -Apart
from these facilities, the Post Olfice can also, at any time, -

wireless, are equally satisfied with the state’ of affairs .

casting enterprise as a whole, is allowed to go on without
any steps being taken to meet the situation, except what
are virtually unofficial endegvours made by the Broad-
casting Company itself assisted by the purely voluntary
co-operation of the wireless sociéties.

Has the Post Office, in spite of the fact that it is the
responsible authority which should deal with the matter,
definitely given up the task, and, if so, how is it that it
escapes the public criticism which would have been
launched at any other Government Depariment which
had failed to cope with responsibilities entrusted io it?

Tt 15 to be hoped that as scon as possible the pro-
posals for pew legisiation which it is understood will
shortly . come hefore the House will receive wile pub-
licity and that no effort may be spared to obtain a full
discussion on the matter and the assistance of technical
opinion, with the object - of re-establishing the whole
question of the control of wireless on a satisfactory and

. permanent basis.

U
THE AMATEUR'S POSITION.

I[T is hecoming increasingly difficult for the amateur o
" hold his own against the criticism launched-at his
activities by other wireless interests which are not in-
clined to concede to him a place in the ether. _

It must not he forgotten that the mere fact of buikd-
ing a receiver is an indication of an interest in wireless
which will result in the acquisition of fechnical know-
ledge in a very short time.” Oun thé other hand, those
who buy complete sets usually have no interest in wireless
beyond the reception of, programmes, and consequently
may continually cause interference by allowing their
receivers to oscillate without even recognising that they are
producing any disturbance.

This is anly one of the directions in which those who
wish o curtail the privieges of the amateur can make
an attack, which, hewever wnfair, may -yet do much harm
to. the position of *the amateur unless the unfairness is -
exposed.

. 7




Introduction,

N this receiver we employ .two valves; the first ampli-
fies the high-frequency currents received by the aerial,
the second rectifies or detecis them, and the resulting

low-frequency currents pass through the first valve and
- are-magnified. '

The uaderlying principle is iHustrated in Fig. 1. which
- will serve to give a picturc of the process. -We see that
" the HLF. carrents (represented by a full line) are applied
‘to the first valve; there they are amplified, and pass to
the second valve the detector. Out of the detector we
get the low-frequency or
speech currents  {repre-
sented by a broken iine),
which pass back to the first

valve, are strengthened,
“and then actuate the tele-
phones,

Reflex receivers are not

new—yprobably  as  many
commer¢ 3l reflex sets are in
use by the public to-day as
sels  constructed on  any
other principle.  Not all “ home constructors 7 favour
reflex sets, however; a good deal of publicity, perhaps,
unfortunately, has Licen given to sets of this class, with
results not altogether satistactory. - The Tucky ones have
seeured the results to be expected of reflex sets, and are
enthusiastic over them, but there are others who were less
fortunate. . . -
_ One can have every confidence in reflex sets, provided
+. they are properly designed. The satisfactory results which
are obtained with this set may he repeated by anyone who
carefully follows the instructions regarding the com-
petents emploved, and the connections.

Fig. 1.-—The reflex principle.
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The set described There is parficmlorly
recormended because it is easy 1o operafe,
is selective, and gives good volume. Wilh
the help of the large colowred wiring
diagram, which hos been pr