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THEl LOKAP (PAT. APP. FOR).

INDUCTANCE COIL

August 26th, 1922,

THIS ILLUSTRATES THE LATTICE LAY OF ‘“LOKAP WINDINGS.”

IN 15 SECONDS YOU CAN MAKE A“LOKAP”
COILTOTUNE A BROADCASTING STATION

WINDING MACHINE

POST 1/- EXTRA.

SOLD- BY EVERY WIRELESS FIRM
OF - IMPORTANCE IN THE WORLD

SIMPLE—WOQNDERFUL—EFFICIENT—STURDY

BY MAKING YOUR OWN
COILS YOU SAVE MONEY

The only machine of its kind in the world which
| effectively enables an Amateur to wind a genuine
“LOKAP” Coil in a few seconds. Makes a large
range of various diameters and thicknesses. Special
pamphlet upon request.
| Obtainable from the Manufacturers below or :—
London, W.-ECONOMIC ELECTRIC LTD.,
10, Fitzroy Square.
London, E.C.2.—WELLER
68, Basinghall Street:
London, S.E.1—H. D.
222, Great Dover Street. 3
Birmingham.—M. Lawrence & Co., 25, Bright
Buildings, 110, John Bright Street.

Cardiff —R. W. Robi'ns & Co., Park Place.

AGENTS WANTED WHERE NOT
REPRESENTED FOR THIS LINE

& PILBROW,

BUTLER & Co.,

INSIST UPON HAVING THE GENUINE
2" LOKAP 4 THE NAME IS YOUR GUARANTEE

o

o

WIND).

) e
THIS ILLUSTRATES THE TRUE SINE WAVE LOKAP WINDING (}

% MITCHELL’

ELECTRICAL &
WIRELESS, LTD.,

= McDermott Road, Peckham, S.E.15.

We can deliver
{ “IDEAL HOME”

ereless Receiving Sets.

ONE HALF DEPOSIT secures immediate

delivery of a Twelve-Guinea Single-Valve
Recelvmg Set, complete with every component
part, ready to Listen In.

Balance arranged to suit customer’s conveni-
ence. [he most compact; simple and efhcient
set on the market.

Nothing to go wrong.
a novice.

Concerts and Broadcasting Results guaran-
teed perfection.

The ¢ IDEAL HOME?” Receiving
Set is not a toy. It is a scientific
achievement whereby the maxi-
mum of results can be obtained
from a minimum of mechanism.

EVERY MACHINE GUARANTEED OR MONEY REFUNDED.
CALL, WRITE OR 'PHONE.

ECON MANUFACTURING CO., LTD.,

6, HOLBORN VIADUCT, LONDON, E.C.1.
“Phone : City 4148.

Can be operated by

Specially
designed
for
Broadcasting.

HEADGEAR RECEIVERS

Designed and manufactured by leading Telephone Manufac-
turers. Backed by many years' experience.

Highest efficiency, concentrated magnetic field, instantaneously ad-

justable to the ears, comfortable in wear, either receiver detachable

from headband, protected terminals, llght weight, twin series cord.

A.T.M. LOUD SPEAK-
ING RECEIVERS.
Three types of amglifying
horn.

AT.M. CRYSTAL
DETECTOR SETS.

Highest Grade, Maximum
Efficiency. Moderate Cost.

Ask your. dealer for
A.T.M. Broadcasting Apparatus

AUTOMATIC TELEPHONE MANUFACTURING CO., LTD.
Head Office and Works, Milton Road, Edge Lane, anerpool
London Office. 60, Lincoln’s Inn Fields.
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|
“ A HOME-MADE

CONDENSER,”

{I Special article by

George Sutton,
A.M,LE.E.,

of interest to all

amateurs making .

their own sets, ap-
pears in this issus.

A Wireless Colony.

J HEAR that the Marconi Company are
establishing a big wircless coleny at
Ongar, in Essex, which will cover over a

thousand acres. Here will be built a series of

stations for long-distance work: in fact, so
extensive is the scheme that it will be a wireless
centre of an unprecedented nature.

ki * *

A Wireless Melody.

X7 OU have all heard of * The Peep-Show ™ ?
Well, any of you who have secn-this
pretty revue will remember the ccho

rong, which is suag in the *' Valley of the

Jichoes ” scene. This lyric was the first that has

ever been transmiited by wireless, for it was

composed in mid-ocean by the late Mr.

J. W. Tate, and wirelessed to this country.

Major {Raymond Phillips’s wireless controlled airship.
Major Phillips is contributing an interesting series of
articles on Wireless Control to POPULAR WIRELESS,

Improvements at Boulogne.

XTENSIVE:- improvements are~ being
carried out' 'at Boulogne, which will
greatly help shipping of all sizes. At

present the station has four pylons of 46 metres
height, supporting two emitting antennwx and
two fixed receivers of 3,000 sq. inetres each.
Messages ‘can now be sent 300 miles in a
northerly direction, and 400 in a westerly

direction.
£ % *

The Question of Licence Fees.

.MR. MILTON BLAKE SLEEPER, the
American radio expert, who has just
Jeft this country after a visit of inspec-
tion of English wireless methods, declared
before he left that the United States found it
would not be advisable to tax wireless receiving
ects, and he thinks that this country is making
a great mistake in imposing the present ten
shilling fee.

The trouble of taking out a licencc always
deters a lot of people, who dislike anything in
the shape of an official form, especially as it
generally is more difficult than an exam.
paper. As broadcasting days are still in their

| TOPICAL NEWS AND NOTES.

youth, let every encouragement be given to

amateurs, and when broadeasting is in_full

swing, then a small licence might be imposed.
* * *

Masts over 800 Feet,

HAVE told you before that the Govern-
ment intend to erect a new transmitting
station at Bourne, near Spalding, Lincoln-

shire, in connection with the Imperial Wireless
Chain round the world. There are to be eight
steel masts, each 800 ft. high.

Steel is a conductor, and therefore may
easily cause loss of electrical energy, so that
the masts will have to be insulated in sections.
They will have concrete bases, and will be
built to stand a horizontal pull of ten tons
at the top, and a,wind load of 60 Ib. per sq. foot.

The transmitting station will be in the
centre, whilst the éight masts will be grouped
all round in a square formation. Thermionic
valve sets capable of transmitting continu-
ously at ninety words a minute, to be received
as far distant as Poone, Johannesburg, etc.,
will be used. The new receiving station at
Banbury, which I have also mentioned before,
iz the end of the imperial chain, and will be
built on similar lines to the station already in
existence, which deals with the Leafield-Abu
Zabal (Egypt) link of the chain.

* * *

A Wireless Typewriter,

EXPERIMENTS are now being carried dut
at the Post Office with a machine known
as the teletype, which is nothing more.
or less than a wireless typewriter. Messages are
sent out on an ordinary typewriter keyboard,
and are picked up automatically and are
delivered, typewritten, at their destination
on slips of paper very similar to those used in
tape machines. Forty-five words a minute can
easily be sent out and received.

"One of the greatest attractions of the
ihvention is _that it is impossible for ordinary
receiving stations to pick up these messages.
Therc are five bars underneath the keyboard
by ‘which the operator has 120 codes at his
disposal, and the wonderful part of it is that
the receiving apparatus at the other end
automatically decodes the messages as they
arrive. This has already been tried success-
fully in this country before, but Morse code
has only beenrr employed.

Demonstrations are being given by the
Murray Printing Teclegraph Systems, at
55, Goswell Road, E.C., of this clevor American
invention.

* * *
arconi Looks Ahead.

“MHE new industry of wireless telephony,
from which we contemplate a very

considerable revenue, should provide

remunerative employment for some tens of
thousands of men and women who have been
so long suffering from the severe depression in
trade:” -

‘This. statement was made by Senatore G.
Marconi in his presidential address to the
shareholders of Marconi's Wireless Telegraph
Company at Connaught Rooms, London, W.C.,

-the other day.
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“ PSYCHIC
PHENOMENA
& WIRELESS,”

an absorbiog article by

P. J. Risdon,
F.R.S.A,,

gppears in this issue.-

This article will te widely
diseussed, as it deals with a
theory of universa! interest.

Senatore Marconi then announded that,
although the profit—£275,361—was smaller
than last year’s, the rate of dividend would
remain unchanged.

“In the early future,” added Senatore
Marconi, ¢ this company and others will take
part in opening up telegraph services between
South and North ‘America and between South
America and European capitals.”

Mr. Godfrey Isaacs, the deputy chairman
gnd managing director, said that hitherto the
company had been compelled to lopk to foreign
Governments for support.

*“We have now,” he continued, *in the
broadcasting system a public with whom we
have every prospect of doing a very large
business.”

* * *-

The Proposed Service.

“rTHE broadcasting service,” says: «“The
Times,” “is intended to provide a
six-hours’ programme every evening

from 5 till 11, with the exception of Sunday,
when the sﬂ'ogmmme will occupy practically
the whole day, beginning with a sermon in the
morning . by one or other of the leading
preachers. '
- “ Other details of the broadcasting pro-
gramme are receiving consideration. - No dec-
cision’ has yet been taken with regard to the
character of the news to be transmitted. In
order that the wireless may not compete
directly with the newspaper. °‘live’ news
will not be sent. As to where the line is to be
drawn Dbetween ‘live’ news and ‘dead’
news, the Postmaster-General has intimatel
that he will take the representatives of the
newspapers into his counciis.

“The name of the new company will be
the British Broadcasting Company. Though
it has been objected that broadecasting is an
inelegant term, none equally expressive has
been devised, and it is the one that has now
been officially adopted by the Post Office.
There will probably be six manufacturers on
the board of directors, with an independent
chairman. A well-known public man has
been invited to become chairman.”

A Marconi Direction Finder (Marine type}.d
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NEWS AND NOTES,
(Continued.)

Fa

Wireless and Cable.

OWING to the partial interruption of the
cable service to the United States,
caused by the Irish rebels seizing the

cable stations on the west coast of Irelund, a

large amount of Press work has been diverted

to Leaficld, the Post Office wireless station at

Oxford.

This station has for some time bheen con-
ducting a limited Press service to Halifax,
Nova Secotia—an average of 2,000 words a
night. During the past weck about §,000
.words a night have been signalled to Halifax.

* u *

Humours of Wireless.

“ J ISTENING-IN is not without its
moments of humour. There is the
classic joke, hoary amongst pre-war

wireless men, of the junior operator, who,
muddled about call-letters and mistaking the
coast station of Ushaut for a ship, signalled,
* Where are you bound for 2’ The operators
on dozens of ships bugged themselves on
hearing this, but when, after profound thought,
the French operator replied, ¢ Mister, I am
Ushant. 1 do not budge,’ they enshrined the
incident in their hearts together with the
story of the Japanese operator who gave a
general call, and added, ‘All gentlemans,
honourable embarkery affixed muddily and
unable to coming out,” meaning that his ship
had ‘stuck on a mudbank and could not get
off. )

 Working down amiong the ships on 600
metres can be made very interesting by the
use of a f{rame acrial with which, as has
been explained in earlier articles, oné is able
to determine the direction from. which signais
arrive. In fact, given favourable circum-
stances, it should be possible for an amateur
‘with a frame aerial, a good compass, and a
map, to trace roughly the progress of a ship
along the coast by means of careful obserrva-
ticns made at intervals of a few hours.”—
(Mr. E. Blake, in “The Daily Mail.”)

DALY Mad
COMNLEQT

112 MURE RS

The Sigu on the Door!

Wireless Exhibition,

WING to late arrival it wasmnot possible to
-print] an advertisement of the Wire-
less Exhibition and Convention, to be

held at the Central Hall, September 30th to

Qctober 7th, in this issue. The advertisement

will appear in the next number- of PoruLar

WIRELESS, giving the names of 55 exhibitors.
* # »

New Swedish Station.

HE new Swedish wireless station which
is to be completed next year on the West
Coast will be erected by the American

Radio Corporation. There has been much
competition for the work. The station will
cost 3,700,000 crowns, of which the Americans
will receive a little over a million for their
work.

® r'Y »

Clifden Freed.
GALWAY message in the daily Press
“states that the town of Clifden and the
Marconi wireless gtation ‘have heen
freed.

National troops landed in two columns at
dawn, and, after a running fight lasting
thirty-five minutes, the frregulars fled,
leaving all their stores and an ammunition
dump. The bridges at the approaches to the
town had been mintéd, but none of the mines
was exploded, the outposts Leing taken by
surprise,

* » »

An Apology.

HE following appears in the issue of the

‘ Wireless World,” dated August 19th :

“To the Organisers of The Radio and
Wireless Exhibition and Convention.

~ We desire to express our deep regret that
the advertisement inserted by us in the
* Wireless World and Radio Review ’ contained
a very serious reflection on the Exhibition to
be held at the Central Hall, Westminster, on
the 2nd September, by the Radio and Wireless
Exhibition and Convention. We failed to
realise its full significance at the time, but we
realise now the injury which it was calculated
to occasion to the Radio and Wireless Ex-
hibition.

“ We undertake not to. repeat it, and we
also undertake to publish this apology in the
next issue of the *\Wireless World,” in as
prominent a manner as our advertisement,
and to pay the costs.

‘“We are,
*“ BERTRAM DAY & Co,, Ltd,,
** (Signed) BERTRAM DAY,
** Mahaging Director.”

HE announcement that a broadeasting
company has at last been formed brings
daily telephony and music programmes

within measurable distance, and it is quite-

possible that by the time thése words are

What you can hear
every evening of the week on your set.

Popular Wireless Weekly, August 26th, 1922,

‘ Important Public Warning.””

THE following also appears in the “ Wireless
World”: -

“ We regret that in the advertisement
columns of our issue of the 12th August we
inadvertently published a statement undee
the above heading, which we now realise was
a very injurious one to the forthcoming Ex-
hibition of the Radio and Wireless Ex.
hibition and Convention, which is to be
opened at the Central Hall, Westminster,
on September 2nd.

**We desire to espress our regret at the
inaccuracy of such advertisement, and for
any injury or damage occagioned,

* (Signed) W. H. BREWSTER,
* For THE WIRELESS PRESS, Ltd.,
“11th August, 19227

George Sulton, A.MIE.E, a Popwlar
Contributor to Popular Wireless.

Mr.

The Broadcasting Co.

UST before going to Press I hear that the
committee of manufacturers who are at
present engaged in creating the Broad.

casting Company state that the memorandum
and articles of association of the company are
in course of preparation, and as soon as tuese
are approved the company will be registered,
and the hoard appointed, Thereafter a full
statement will be issued. ;

ARIEL.

P

—t

commenced a regular service. During any
evening amateurs may he heard working.
Musical selections are frequently transmitted
by the latter.

At present the following stations are to be

being read the Marconi station will have relied on for telephony transmissions :
TELEPHONY TRANSMISSIONS.

Station. Call Letter:. Wave-length. Remarks.
Croydon .. o, .. GED 900 metrea Throughout day to aeroplanes.
Marconi House, Loadon .. 2LG .. 360 metres .. Between 5 p.m. and 6 p.m. (not

regular). |

Writtle, England .. LRI Y. 400 metres Tuesdays, 8 p.m. (B.S.T.).
Paris a0 oo - aFIL .. 2,600 metres, Daily, 5 p.m. (B.S.T.).
Konigswusterbausen <R .. 2,500 metres .. Daily, 7 and 10.30 a.m. (G M.T)).
The Hague .. - .« PCGG.. 1,050 metres .. Sundays and Thursdays, 8 to 9

p-m. (B.S.T.).
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WIRELESS CONTROL.

By Major Raymond Phillips, .O.M., Late Member of the Inter-Allied Commission of Control.

N my previous article T referred to a speeial
coherer, which I designed many years ago
for use in connection with my experi-

mental apparatus.

A coherer is gencrally classified as an
‘ imperfect contact detector,” and though
row obsolete for the detection of wireless
telegraph signals, it still has many advantages
for the control of mechanism at short distances.

It scems curious that, although so long ago
ns 1835 it was discovered that the passage of
a high-tension electric discharge through a
loose mixture of metal filings rendercd the
latter conductive to electric currents, it was
appatently not until 1890 to 1896 that the
discovery attracted sufficient attention to

cause serious experiments to be conducted in
connection with ° wireless telegraphy. The
térm  coherer ” appears to have originated-
from a theory that incident wireless waves
cauged the filings, or particles of an imperfect
contact detector, to " cohere.”” There may
probably be some truth in such a theory, a3
the art of “ tapping” a coherer causes the
filings, or particles contained thorcin, to de-
cohere, thus restoring such into & non-conduc-
tive condition.

A New Coherer. .

As the * tapping” device involved compli-
cations, it led to a number of inventions for
‘* self- restoring ”’ imperfect contact detoctors.
The latter appeared to need such extremely
finc adjustments, that at the time the coherer
with * tapper " held the field.

In .the construction of a coherer for tele-
mechanical control the first consideration is
certainty of action.

Large contact surfacez ‘tend to make a
coherer very sensitive, but sometimes ** slug-
gish” in de-cohering. Such a detector for
experimental apparatus wounld he o source of
annoyance when conncetod with a relay, on
account of its tendency to develop ** pumping ”
in the latter. 'The . smallest, electric current
possible (consistent with ecflicient working)
thould be permitted to pass through the filings
and contacts of « coherer.

The * selective controller ”” attached to the
wireiess-controlled airship, as described in the
specitication of my British Putent No. 6316 of

PART 2.

1910, was at first fitted with a vertical type of
coherer as shown in Fig. 1. It consisted of a
glass tube A, plug B, brass cap C, supporting
rod D, hase E, clamping serew F, terminals
G and H, also contact spring I. The whole
being mounted upon a non-conducting base J.

The interior contacts of the colierer are
connected to the exterior of the cap C, and
supporting rod D; a mixture of nickel and
silver filings being contained in the glass tube A.

This coherer proved more reliable than the
“ horizontal ” glass tube type, but strenuous
conditions called for a moro substantial
detector, which led me to design the coherer
5 shown in Fig. 2. It consisted of a wvul-
canised fibre tube A, screwed plugs B and C,
contact ring D, supporting rod E, base F,
clamping screw G, terminals I and I, and
contact spring J. The whole being mounted
upon a non-conducting base K.

Useful for Experiments.

The interior contacts of the coherer are con-
nected to contact ring D and supporting rod

If the elcctro-magnet E were to operate
““ step by step ”’ mechanism, che system would
be ‘“simple selective control,” i.e., control by.
** sequence.”

If the colerer A and rods G G wero
removed, and the contacts of a very sensitive
relay (forming part of one of the latest valve
recciving sets for tele-mechanical control)
were connected with the points J J, it would be
possible to control the electro-magnet E from
a considerable distance, provided the valve
receiving set was not subjected to vibration, as
I explained in my previous article.

For controlling mode! airships, boats, ete.,
the circuit shown in Fig. 3 will be found
uscful, more particularly so in the case of
small airships, where © weight by appartatus”
a3 to be carefully considercd.

It will be observed that a ‘* potentiometer ™
is not required to be connected in serics with
the coherer (as shown in ¥ig. 2) when used in
conjunction with a relay wound to a resistance
of 100 ohms.

It will be recognised that such a device
enables an operator to keep ‘‘cool” whilst
wirelessly controlling a model airship in flight.

E; a mixture of nickel and silver filings
being contained in the vulcanised fibro
tube A.

This coherer proved
most reliable, and useful
for cxperimental appar-
atus.  Its sensitivity
could be adjusted to a

nicety by simply un-
screwing the plug B
and adding or removing
filings as desired ; whilst
tho interior contacts
could be examined with-

by unscrewing the plug
C, whilst holding the
device with the support.
ingrod & pointing up-
wards.

This coherer has been

J
out removing the filings '_—c——‘-&é%[ T G

] : > i}
used in connection with H'
all my experimental ap- ‘

paratus, and was fitted

to the selective con-

troller attached to my wireless-controlled air-
ship, which during its flight released imitation
bombs over the artificial lauke in the Empress
Hall, at the Imperial Services Exhibition,
Barl’s Court, in 1913,

A Simple Circuit.

The cohcrer was connected to a relay wound
to a resistance of 100 ohms, the armature of
which wa3 mounted upon a vertical pivot.

A simple circuit for use with the coherer just
described is shown in Fig 3. It consists of
the coherer with baje A, de-cohering devico
B (which is similar to an ordinary electric bell
with gong removed), relay C, relay contact D
for closing the circuit connected with tho
clectro-magnet E ( which may, for cxample,
opeiate “* step by step”’ mechanism), contact
I' for closing the circuit connected with the
de-cohering device B, G G, metallic rods
{which reprosent an acrial) H, relay battery
1, coherer battery J J, insulated supporting
pila=e{e rods G G. i

In operation it will be observed that on the
coherer A detecting o wircless wave, current
from the battery I will energise the relay C,
closing contact D, thus admitting current
from the battery H, which will energise the
clectro-magnet [, closing the contact I, and
«causing the de-cohering device B to tap tho
eoherer, which latter would then be restored
for detecting further wircless waves.

Fig. 8.
Vast Possibiltiies. «

Another method of control is *° direct sclec-
tion.” This involves somewhat complicated
circuits. I shall show diagrams of these ia
subsequent articles. :

It may interest readers to know that tzn
years ago I constructed a wireless-controlled
carilon, T used a “ selective wireless trans-
mitter ” which was fitted with a keyboard, and
it was possible to play an ““ air ” on the carillon
by pressing certain keys on the transmibter.
One afternoon in 1912 the late Professor
Silvanus P. Thompson, 1"R.S., tested the
apparatus. The test was carried out with the
transmitter and receiver 100 feet apart.

It scemed quite ““ uncanny ” at the time,
on pressing a certain key of the selective wire-
less transmitter, to observe the correspondiug
bell’ note, and that note only sound in the
1eceiver,

I mention this experiment, merely to indicato
the vast possibilities open to wireless enthu-
siasts. :

The first four articles of this series are intended
as an oulline of the possibilities of wireless
control.  In No. 5 the author will explain how

- the amateur can, al very [Utle cost, control utoy
train by wireless.
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HOW TO MAKE A SHORT-WAVE RECEIVER.

By PHILIP R. COURSEY, B.Sc., F.Inst.:P., AMIEE.

S was stated in last week's article, the re-
action ooil for use in this set shounld be
in the form of a single layer solenoid of

small dianeter in order that its self-capacity
may be as small as possible. The inductance of
the winding needs to be fairly large, or there
will not be sufficient coupling between the two
circuits of the valve for the coil to he eflective.

The single layer winding should therefore be
constructed of finer wire than that used for the
main-tuning coil.

An ebonite, paxolin, or cardhoard tuhe
should be obtained, 1§ inches outside diameter
by 2% inches long by about 2 to § inch thick.
A piece of hard wood 1} inches square by § ineh

“thiek should be turned or cut with a chisel to
a circular disc shape approximately 1% inches
diameter .so as to fit tightly into one end of
the above tube.

Winding of the Coil.
1t should be secured in position hy means of

three sma!l brass countersunk-head wood-

rerews throngh the tube into the edge of the
wood disc, so that the outer face of the disc is
quite flush with the end of the tube.

Next, at a distance in of approximately
} inch from the open end of the tube, two small
holes ahout ' inch diameter should be
drilled through the wall of the tube about
of an inch apart.

These should be used for securing the end of
tho wire for winding by passing it through
one hole from the outside of the tube back
to the outside through the next hole, and hack
incide again through the first hole. A length of
iour inches of wire should be left inside the tube
to be used subsequently for connection pur-

-poses. A suitable wire to use for this coil is

PART 5.

No. 28 S.W.G. double-silk-covered eopper wire.
A length of the order of 43 feet of wire will be
required for the coil.

Eighty turns should be wound on, com-
mencing from the ahove-mentioned securing
holes, and the end of the wire fastened in
place by passing it through two similar holes
+ inch diameter drilled through the tube
just clear of the end of the winding, so as to
leave a length of wire of about 4 inches inside
the tube for connection purposes.

Assembling Instruetions.

A strip of wood 5% inches long by $ inch wide
by % inch thick should now be eut, and one end
screwed into the outer face of the wood disc
which has already been secured into the end of
the reaction coil.

Two countersunk-head brass screws can ba

- used for this purpose (Fig. 1.). When this strip

of wood has been secured in place two holes
45 inch diameter should be drilled through
the wood disc at the end of the coil, one on
each side of the wood strip in the positions
marked A and B in Fig. I. Into each of these
holes a short piece of Sistoflex insulating sleev-
ing should be pushed so as to form an insnlat-
ing tube through the wood through which the
ends of the coil winding can be passed.

Next prepare a piece of ebonite 11 inches
long by } inch wide by & inch thick, and
through it drill two holes 3 inch apart, through
which two screws and nuts can be passed as
indicated at H H in Fig. I. No. 5 B.A. counter-
sunk-head brass screws ¢ inch long will be
suitable for this purpose. '

Their heads should bhe countersunk into
the ehonite so that they sink about 7 inch

3CREWS FIXING WOOD F’ I G I
STRIP TO END OF COIL Y &
K K [,3
—— |
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helow tho surface.  These screws should. ha
fitted with two nuts and a washer each. The
ends of the coil winding can be secured ander
these nuts, taking care to thoronghly clean the
wire before the nuts are serewed up tight.

The Reaction Support.

The outer nuts will serve subsequentty for
connecting flexible leads to the coil so that
current can be led into and out of it in what-
ever position the coil may be used. Tiris
ebonite block with its serews should be fixed
on to the wood strip attached to the coil at 2}

Y

So
$

A B
° o

e 3

- L =
e e ——>

FIGI

inches in from the end of the strip furthest
from the coil as indicated by G in Fig. I.
Two brass screws J J should be used for fixing
the ebonite block in place on the wood strip.

. In order to support the completed reaction
coil on to a rotatable spindle by means of
which its doupling with the main tuning coil
can be varied, a block of hard wood C, Fig. 1,
1} inches by 1} inches by } inch, should be pre-
pared. ‘

Final Hints.

This, when ready, should be glued and screwed
on to the end of the wood strip remote from
the reaction coil as sketched in Fig. I, using
threc long thin brass screws K K K for the
purpose. A hole D, } inch diameter, should
be drilled through this block 1 inch from the
face attached to the wood strip.

A piece of brass strip 1} inches by $inch by
1 inch should he filed up, and have three holea
drilled throngh it in the positions indicated by
A BCin Fig. I1. The holes A and C should be
drilled to fit any convenient wood serews that
are available of about 4, inch diameter.
These serews should have countersunk heads
and be approximately § inch long.

The heads of the screws should be counter-
sunk into the brass. This piece of brass is’
screwed on to the block C, ¥ig. I, on its face
Yemote from the wood strip as shown at E.
The centre hole B in Fig. II should be drillcd
and tapped for a No. 4 B.A. screw.

.This hole should be continued into the
wood block C, Fig. I, in order that a 4 B.A.
cheesp head brass screw F, Fig. I, may he
sérewed through the brass right into the hole
D. The screw will need to be % inth long
under the head for this purpose.

This screw wiil be used to secure the wood
block with its attachéd reattion coil on to a
brass spindle } inch diameter which will be
fitted into the hole D, the brass plate through
which the screw is passed being necessary in
order that the screw may be able to exert suffi-
cient force on to the spindle to hold the
wood block and coil securely in position.

(T'o be continued.)
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PSYCHIC PHENOMENA AND WIRELESS.

Note: Mr, Risdon has written an impartial review of the theory that wireless may possibly assist in effecting communication with the spirit

world, believed to exist by psychic investigators.

This article must be regarded purely from a scientific standpoint.

The theory is an interesting

cne; and a3 such has been discussed considerably both in this country and in America. X
POPULAR WIRELESS exprcsses uo opinion on the subject, and Mr. Risdon’s article is in the light of a statement seiting forth the scientific
aspect of a theory lately exponuded by Sir Arthur Conan Doyle and others, —EDITOR.

IT is not unnatural that the now universal
interest in wircless should lead to the
question, ““ Will wireless constitute a
means of communication with the departed? ”
A well-known spiritualist has cxpressed
the view that wireless i¢ going to be of assist-
ance in this respect, and bases his opinion on
a theory that spirits are vibrations of the
ether. If they are, there appears to be no
reason why their images should not be re-
corded on photographic plates—that is one
of the successes elaimed by him—and if their
images can be thus received, communication
by means of other ether vibrations—namely,.
wireless—does not at first sight seem beyond
the bounds of possibility, always supposing
that spirits are familiar with and susceptible
- to sueh vibrations. :

There is no present means of judging as to
whether electro-magnetic waves would con-
stitute the means of such communications, or
whether some other form of wireless ap-
paratus, capable of transmitting and receiving
other vibrations, such as those of telepathy,
:would need to be evolved.

Moreover, since the existence of the ether
and of spirits has not yet been conclusively
proved, the whole question involves a problem
bristling with difficulties, a preliminary survey
of which is essential before one is able to
realise even what the problem entails. Cer-
tainly it is useless to attempt consideration
of the possibilities of wireless in this direction
until these difficultics have been considered.

Honest Research.

Unfortunately, in the space at command,
it is impossible to do more than touch upon
the various aspects, but, subject to this limita-
tion, the object of the present article is to
diseuss them impartially -and from different
points of view.

Innate in every human being is a constraint
to recognise a Supreme Power responsible
for the natural order of things—for every event
in the universe. It matters not whether ‘it
be a case of religious upbringing or that of a
poor savage * whose untutored mind secs
God in clouds or hears Him in the wind.”’” An
equally spontaneous and universal belief is
that the body is but a temporary abode of a
soul that cannot dic, even although it must
suffer eclipse in a worldly sense.

It may be argued that these two beliefs
prove nothing, and that they are due to “ the
wish being father to the thought.”

The only reply to such a contention is that
they are universal, and independent of any
religious doctrine or Lelief, and of education
and will-power ; that they constitute, directly
or indirectly, the inightiest force in human
affairs, and, morcover, that the second, if not
the first, is a sine qua mon in respect of the
subject under consideration.

Although, on the one hand, we find oertain
religious faiths nominally opposed to psychio
rescarch—i.e., the investigation of phenomena,
real or apparent, that do not fall under any
of the other recogunised sciences—on the other
hand, mnany extremely religious persons, who
are not -avowed spiritualists, are firm be-
lieveis in supernatural manifestations, such as
visions of departed relatives with whom they
claim to have held communion, and the Bible
is frequent!y quoted in support of such
events.

And since we are endowed with desire for
koow'edge, it is difficult to see why honest

By P. J. RISDON, F.RS.A.

rescarch and -investigation should he con-
demned as contrary to the precepts of true
religion. The more deeply one explores the
realms of science, the more one is impressed
and sobered, by the wonders revealed.

There appears to be nothing inherently im-
possible in the conception of a spirit world,
or in that of departed spirits communicating
with the living. And if from the army of
* spiritualists ” we weed out the impostors,
we still have left a few who are generally
regarded a3 sane men of unimpeachable in-
tegrity, and whose testimony leaves us little
choice but to belicve that strange manifesta-
tions take place for which no conclusive
scientific explanation is a3 yet forthcoming.

Normal and Abnormal.

Briefly, the creed of * Spiritualism” is
that death merely opens the portal to another
stage of existence in a sphere of which that
Ponion nearest the world is denoted as the
‘ Astral Plane,” whence departed spirits ean
communicate with those left behind. Tt is a
very ancient creed, probably as old as any
religion.

Included in the alleged experiences of spiri-
tualists are “ clairvoyancy,” or second sight,
the mystery of the planchette, table tilting
and turning, * levitation ” (the raising of ani-
mate or inanimate objects by other than ordi-
nary force or mechanical means), erystal
gazing, the observation of *‘ aura ™ (the sceing
of coloured emanations from a human being,
the different colours being supposed to re-
present different characteristics of the subject),
*control” (such acts as writing, drawing,
dancing, etc., under the influence of a spirit
that temporarily takes possession of o person),
and * projection,” during which the spirit of
a person is supposed to_leave the body and
become visible beside it, returning to it when-
the spell is broken.

The theory of Transmigration of Souls is
that after death the spirit assumes another
bodily form aecording to its deserts. Thus,

-a person of certain evil habits mayv take the

form of a worm or of some other lowly
creature. and undergo another course of.evolu-
tion before he gets his chance again. It is
claimed that this constitutes just retribution
for wrong-doing. and the belief in reincarna-
tion is largely held in India and the East.

It is quite possible for a person, other than
a certified lunatic, either to dream or to
imagine the occurrence of events that do not
actually take place. And it must be remem-
bered that the normal shades imperceptibly
into the abnormal.

Possible Use of Valves.

Whatever the source and means of propaga-
tion may be, hypnotism is a power which cer-
tain persons are unquestionably capable of
exercising over others to such an extent that
the subject loses his mental identity, and the
merest suggestion ensures immediate and entire
obedience. - That this power has been grossly
abused is common knowledge.

By telepathy is meant the transmission of
thought images, or sensations from one mind
to another, independently ot conscious sense
or will-power, and irrespective of distance.
Such experiences are so common that it is
unnecessary to give instances. Premonition
of an impending event may possibly be due
to telepathy, although somne prefer to class it~
ng a communieation from a spirit world. We .

shall presently hive mere to say ahout
telepathy.

It is stated that Dr. Baradue has already
satisfied himself, a3 the result of experiments,

-that thought waves arc projected by human

beings; and, if this b2 true, there is nothing
impossible in the suzgestion that instruments.
corresponding in their function-to that of the
thermionie valve, may be invented for magni-
fying such thought waves, either for trans-
mission or reception or for both.

In this connection may be mentioned an in-
vention of the late Dr. Waller, which has an
important bearing upon the subject. The
writer spent many hours with the doctor in
his laboratory investigating and testing the
apparatus which faithfully records, by rapid
changes in the electrical resistance of the
human body, the effects of thought and sensa-
tion.

The Sub-conscious Mind. -

If we are to believe the evidence of ont
senses, we are forced to the conclusion that
every normal person pssesses a dual mind :
the conscious and sub-conscious.

The conscious mind is that which regulates
and governs active thought and deed. The
sub-conscious is that which receives impres-
sions either from the active mind or from some
extraneous source direct.

The sub-conscious mind is capable of
spontaneously imparting information to the
conscious and occasionally, but not always,
the conscious is apparently capable of tapping
the sub-consciou..

Thus we may be asked for certain informa.
tion and our active mind at ence turns to our
sub-conscious mind forit. It may be imparted
instantly and we give the reply, or it may be.
that it i3 not imparted, althongh we know
it is there : then we say we cannot remember.
The next day—or it may be a long time after-
wards, when the incident is forgotten-—the sub-
conscions mind suddenly and unexpectedly
imparts the desired information.

i€ we may so express it, the sub-conscious
mind lies quiescent but ever on the watch, and,
when the conscious mind becomes vacant,
takes possession. I leave home daily, enter a
train and go to my office ; but my active mind
is in the ascendant. I do not consciously
think of the office, but my sub-conscions mind
directs my footsteps there.

Not Proven.

Walking in one’s sleep may be another in-
stance of the exercize of the suh-conscious
mind, unless it be attributable to purely
galvanic action. The sub-conscions mind
receives and stores impressions, and it is

"probably the transmitting and receiving

station for telepathic phenomena.

Quite distinct from the dual mind is multiple
personality—the existence in the same body of
two entirely different identitics ot personalities.
It is stated that there is medianzVidence of
eases where there has been a prolonged struggle
between two such indentities for possession,
resulting in one ousting the other. This may
or may not be true ; if it be true, it has an im-
portant bearing on the subjeet generally. It
must not be eonfused with ordinary conflicting
emotions that everyone (unless devoid of con-
science) experiences when about to take some
step that his better nature proclaims as un.
worthy,

(Continved on next page))
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- HINTS TO AMATEURS

DO not Le careless about your kad-in tube
# for the aerial. A good way to lead in is
to get a piece of old discarded or broken
boiler gauge-glass tube, drill a hole in the
window frame, and wedge the tube in with a
small wedge of wood.
* B Ed

When drilling holes in ebonite, the drill gets
very hot and “ binds.” This is very bad for
the drill, and you are likely to break it off.
The remedy for this is to keep the drill wet with
cold water.

* * *

I you have trouble wigh your testing buzzer
at the contact-breaker points, this will "prob.
ably be caused by an inferior metal having
been used. The passing of the current has the
cffect of causing fusion of the metal. This will
easily be observed by looking at the contact
when the buzzer is in use. Should the sparking
be heavy and very bright, make a very small
condenser and put it “* across ”’ the make and
break ; this will have the desired effect, t.e.,
all sparking will disappear.

%* * e

An article easily made, and most useful for
many purposes, can be made in the following
manner. Get a piece of wood about an inch
wide and a foot long, and glue to each side a
strip of fine emery cloth ; it is better to have,
say, No. 0 on one side and No. 1 on the other.
You can sharpen your trimming kuife, polish
up the faces of terminals, or polish up any
metal part requiring a clean up.

good plamn is to take the trouble to make
the article out of a picce of one-inch square
wood, and put a different grade of emery cloth
on each of the sides.
* *

Screws that have become very tight may
often be easily removed by applying heat. A
good plan is to heat up the soldering iron and
place it on the metal or the head of the offend-
ing screw and screw out whilst warm. Do not

By A. W. DRANSFIELD.

.apply too much to the serew if it is brass;

brass breaks very easily when hot.
¥ kg *

When using flexible wire for your leads, a
good plan is to clean back the insulation for
about an inch, scrape the wires as clean a3
possible, roll them between the fingers with
powdered resin, twist together tightly, and dip
them in some solder melted up on a gas-ring in
an old iron spoon or ladle. This will make the
ends quite solid and they may be made into
the form of a hook, or left straight, as you
desire.  This is well worth doing, and saves a
lot of bother when terminals are close together.

* * *

When melting down paraffin wax always do
it e a vessel that is surrounded by water,
similar to a glue-pot. Use a tin that is fairly
large, to enable paper or small coils to be
easily dipped in ;_you will find a small tin a
nuisance. e i £

If you find it necessary to drill sheet glass,
frou will find that it is quite easy to drill if yon
teep the point of an ordinary drill wet with
turpentine. If a large hole is desired, say
3-8ths of an inch—get a piece of copper tube
slightly smaller, about 5-16ths ineh, then

malke a clean hole in a piece of thick wood that’

will act as a guide for the tube.. Lay the wood
on the glass, and let the hole in the wood cor-
respond where the desired hole is to be, drop
some powdecred emery (No. 0) down the copper

tuhe (which you should place in the hole in the -

wood after you have set it right), then drop
some turpentine in the copper tube on top of the
emery, and you are ready to drill the hole.
Should the copper tube be too large for your
drill, have the wood a good thickness, and
solder a picce of wire, cranked to form a
handle, to the top of the tube.
* ® *

When experimenting with different methods
of wiring sets up, a good plan is to make a
board with a set of terminals on that will take
all your various leads. Procure a piece of

ebonite and place, say, 6 terminals on each

of the long sides, mark each terminal and

bring all your leads to the board. It will be

seen how easy it would be with short pieces of

flexible wire to make all sorts of combinations.
* L *

Ordinary iron wire will do for a resistance or
potentiometer. Get fine wire similar to that
used . by florists to tie up flowers. Do not
wrap it round ebonite; the wire warms up
when used as resistance, and a fair amount of
current is going through. A piece of slate is
wquite good, and is easily cut with a hack-saw.
Care must be taken as slate is very brittle.

* * *

When drilling copper, always use oil. A
good maxim to remember is : :
Oil for copper and not for brass ;
Oil for wrought and not for cast.
The last line applies to iron.
* * *

Cycle valve rubber makes a very Hne
insulating medium for all the “ under the
panel ” wires. Cut the rubber a little too
long; it will then spring out towards the
connecting screws and stop all danger of
short circuits, ete.

* * *

A small drilling machine may be used:to
advantage if fastened wp -in a vice. -'The
chuck may be used to hold small articles,
such as terminals, for re-polishing, and small
things may even be turned up just as in a
small lathe. i

* * *

Aerial wire that is not quite straight may
soon be put in order very easily by making a
draw-board for it. All that i1s wanted is a
piece of fairly stout wood with a few nails
driven in not quite in a straight line. Zig-

" zag the wire to be straightened between the

nails and pull ; the wire will come out quite
straight. Too many nails will make the
work pretty hard_if the wire happens to he
stiff.

PSYCHIC PHENOMENA AND
WIRELESS

(Continued from previous page)

Sifting all the foregoing and other considera-
tions carefully as we may, we are still left in
doubt. There may bea spiritworld, and it may be
possible to communicale with spirits, but neither
of these things has yet been proved.

Spiritualists, whether they be right or
wrong, certainly have not proved them. As
we shall endeavour to show, alleged results
claimed by them as proof may, with onc ex-
ception, be due to what may be termed
‘ material causes.” . The one exception is
that, in certain cases, communication 1s stated
to have been established with spirits of in-
dividuals, specified by name, but since no
convincing evidence or satisfactory public
demonstration of this is forthcoming, we are
perforce compelled to relegate such assertions
to the realm of doubt, and to fall back upon
known facts on which to build a theory.

Let us now consider the processes that render
our bodies capable of harbouring and sustain-
ing life.

Some nine-tenths of every human body
consists of pure water. The remaining tenth
comprises many different substances, in-
cluding acids and metals. It has been
likened to an engine ; but we may go further,
and liken it to a combination of a motor and

an accumulator for storing and supplying the
energy to drive complicated mechanism that
sutomatically collects and consumes fuel which
it converts into encrgy wherewith to replenish
the accumulator.

By sonte mysterious ageney the accumulator
is given an initial charge, which is thereafter
automatically maintained. Ultimnately, how-
ever, like all other accumulators, it deteri-
orates—largely according to the degree of care,
neglect,or abuse to which it has becn subjected.
Then it is no longer capable of storing and
‘maintaining the energy that we call “life,”
which is finally discharged, when the mechanism
stops.

Whence the human accumulator derives
its initial charge, and whither it departs when
death supervenes, is the problem that cen-
fronts us.

It is insufficient to say that -the initiat
charge isderived from parents—they arc merely
the physical and mechanical means adopted by
Nature for constructing a suitable habitation
for the separate life entrusted to them. Nor
can we even say that they are instrumental in
increasing this initial life. The virility of a
newly born child is notorious, whilst a blow
or @ bullet in a vital spot will kill the strongest
man as quickly and easily as it will a baby.

Physical development may provide greater
protection, but that is another matter.

As a healthy individual, I cannot, on retro-
spection, think of any time, in point of age,
when my virility was greater than a$ any other.

Regarding ourselves in this light, it is not

difficult to realise that each of us may generate
a species of magnetic field of force. Now
magnetic fields of force are theoretioally in-
finite in extent, the distance to which they
extend, practically, depending upon the
degree of sensitivemess of deteeting instru-
ments.

Again, electrical disturbances in our bodies
may quite conceivably set up electro-magnetic
or other waves that are also theoretically in-
finite in extent. °

If this theory be tenable, we have at least
a partial explanation of telepathy, and of moss
of the phenomena falling under the head of
spiritualism, so that what arc taken as re-
sponses and™ manifestations on the part of
spirits may actually be those of living persona.

If we accept the Spiritualist’s creed that
spirits of the departed not only exist but are
willing and anxious to communicate with us,
what grounds are there for supposing that
“ wireless ” is going to assist ?

Surely in such' case we may assume that
spirits are so sensitive that they could better
be communicated with by such delicate mecans
as telepathy than by the comparatively clumsy
methods of wireless ? /

Are we to imagine invisible wireless trans-
mitting and receiving sets in spirit land ? Or
are we to place our own at the disposal of the
spirits ?

In the latter event, it would appear, on the
face of it. that wireless would be superfluous
and would merely add complications to a
problem already complicated enough.
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NEW SERIES FOR THE BEGINNER

SUMMARY OF LAST ARTICLE.

An oscillaling current begins in one direction
al zero strength, rises lo a maximum, decveases
to zero and grows up in the opposite direction
to a mazrimum, and decreases again lo zero.-
This scquence then continues, the number of
limes per .second lhe complcle cycle takes place
being called the “ frequency™ of the current.
Phe. aaximum sirength of the current depends
primarily. wpon the E.M.F. producing il, and
the nature of the circuil.

When the current is al a mazimum, ils energy~
is  electrasmagnelic  (or kmdac) while  the
current is decreasing or increasing some of its
eneryy 13 cleciro-magnelic and some electro-
slatic (or potential). The direction of the electro-
slatic field round a charged single-awire verlicul
cerial is almost vertical, and the electro-magnetic
Jield appears al right-angles lo the wire,

E now come to the subject of the ether
of space, the universally distribute:
medium in  which wireless waves

move and have their being. Before going
further, it is highly desirable to point out
that! the practice of wireless is considerably
in advance of the theory.; things are done
first and explained afterwards, like shooting
in Arizona.

In order to explain the mechanism—or
thall T say mode *—of wave-propagation
through space, certain theories have been

made to fit the known facts, and whether those

theories are guite correct or not (and it may
be assumed they are not) does not matter
very much, so long as they enable us to
understand the subject a little better.

The question to ask of a theory is, “ Does

Direction of Wave.

»Fi’gl.”

it help*” not “Is it completely proven?”
Theories will always be contested, and life
would be very strange for scientists were they
not ; indeed, I think many would be impellcd
to go out of the basiness, Certainly theors
making and breaking greases the wheels of
scientifie progress.

‘Now, the ether theory helps, but ‘there
may be no ether ; for cther is a hypothetical
thing. Sir Oliver Lodge believes mightily
in the ether; Dr. Steinmetz, of the General
Electric Co., apparently does not believe
in it at all. Neverthéless, the great body of
scientific .opinion, although not umanimously
agreed on all points concerning ether, ve:
holds to the necessity for postulating its
existence. But, in spite of this, we ought
not to believe that we are dealing with an
axiom. We must not think that ether is as
established as the sen and the air and the
solid earth. It is the name for something
which scientists think exists.,

A Wrong Impression.

Further, we may not hope to achieve a
clear mental picture of ether waves ; and here
I warn readers agrinst the evil of imagining
them to be mere hills and dales on an invisible
ocean. We write and speak so glibly of themn
flitting across the earth; we represent them
80 ca.sually by means of wa.vv lines, that many

By E. BLAKE, AMIEE.

PART 6.

Penple are led to beheve that they are actually
up and down” disturbances, just like
waves on water. Nothing could be more
remote from what is understood by the
mathematical physicist when he refers to
them. So let us clear our minds of hastily
gathered ideas on the matter and begin
afresh,

Transferring Energy.

One may go so fa.r as to say that no direct
commumeatlon hetween two pomts in space
can be effected without the transference of
energy between them. You nudge the man
sitting next.to you ; that is communication,
and energy passes from your ctbow to his
rihs.  You speak to him ; energy is conveyed
from your vibrating vocal cords on sound
waves in the air
to his ear-drum,
which vibrates in
response. By the
cnergy of light we
gpe.  Now, 1s, thig

Direction of :1
Electrostatic fiald.

vf%s energy sent aeross
%) \\(‘" space like a bullet
=% < ‘&04 or a letter through
%% QKN the post, or is it

2, conveyed by the
= F'[g 9. | cooperation of
some special
medium ?
et us first think of sound waves in the
air, The sound-making body vibrates and
produces alternate compression and rarc-
faction of the air; the particles of the air
are crowded together, then separated, then
crowded together again. and so on in a series,
as roughly shown in Fig. 1. The particles
move in the same direction as the sound
travels, hence sound waves are called “ longi-
tudinal.” The medium which conveys the
energy of sound.is matter; sound waves
cannot pass aCross a.vacuum.

What is the Ether ?

Now let us refer to waves of light. The
gléwing filament of an electric lamp is the
centre of the radiation of the encrgzy of the
electrons in the filament. Between the
filament and the walls of the bulb there
is a vacuum. Yet the energy from the filament
undoubtedly passes across the vacuum,
because it passes through the glass and
acruss the space between the bulbh and your
eye.

Light also passes from the sun.to earth across
nearly ninety-three million miles of space prac-
tically devoid of matter. Tight passez through
solids and liquids.

If, then, the energy
of light is catried One Wavelength ]

by a wave-motion, T : d
light waves must - ;
exist in something ]

which completely Fig 3.

inter-penetrates = g
material things, If
light is not a wave-motion, we are thrown back
upon the old corpuscular theories, or must
imagine the energy as being conveyed from
place to place like a postal packet. Well,
scientists are generally agreed:that light s
a wave effect, and can show conclusive
experiments in support of their contention ;
and the medium in which the waves occur
they call ““ ether.”

The ether, according to present theory,
i3 something underlying material creation.
Several crude analogies occur to me. each one

4

falling short of the idea in one respect or
another.

We may compare the ether to the canvas
on which all material existence is painted,
but it is more than that. We may compare it
to the fabric of which a tapestry is woven,
but it is more than that. We may liken it
to the string upon which pearls are strung,
or to the mortar which holds the umiverse
together, but it is more.

Ether iz conceived as filling the universe,
not only so-called empty space, but the space
which is occupied at the same time by material
bodies, whether planets, suns, or stars, .or
houses or men or molecules.

A world floating in the ether is like a
sponge or net submerged in water ; the ether
inter-penetrates it like a breeze passing
through a wood. The movements of material
objects of atomic or larger dimensions do
not disturb the ether; only electrons can
do that.

Various Wave-Lengths.

Ether waves are described as “ transverse,”
in contra-distinetion to sound waves, the
disturhance occurring at right-angles to the
direction in which the waves are propagated
(sce Fig. 2). When we come to consider the
production of wireless- waves, we shall under-
stand more about that.

Ether waves all travel at the same velocity
—viz., ahout 186,000 miles per second—but
differ in length.

Light waves ate exceedingly short : waves
of m(hant heat are lnnﬂer, but still very
short compared with wireless waves, which
range from 100 metres to 25,000 metres in
length, according to the station. The leitgth
of the waves is controlled by apparatus in
the sending station.

I have already mentioned the fuct that
the number of times per second a complete
oscillation occurs is called the frequeney of
the wave. If we divide the velocity of the
wave (300,000,000 metres per socond, or
186,000 milez per second) by its length, the
answer is the frequency.

Wave-length ~— 300,000,000 (metres per sec.)

{in metres) "~ Frequency (per sec.)
Frequency 300,000,000 (metres per sec.)
(per sec.) Wave-length (in metres)
Ware-length  multiplied by Frequency =
Velocity.

Series of Changes.

The length of a wave is often said to bo
the distance between its crest and that of the
wave preceding or following it (Fig. 3). How-
ever, as I have been at pains to emphasise
the fact that an ether wave has ne crest and
trough, or sides, or any physical dimensions
whatever relatmg to shape, I must explain
the.term  wave-length ”” otherwise.

An ether wave is a regularly répeated series
of changes in the condition of space. These
changes oceur in eycles, as I have described,
and are in the nature of strains and stresses
of the ether, caused by the alternation of an
electro-static field with an electro- -magnetic
field, one decreasing as the other increases,
one reaching its maximum as the other
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veaches its minimum. Theze linked and
pulsating fields are propagated in all directions
with the speed of light. Looking at the
matter in .this way, we may understand a
wave-length to bLe the distance between
successive points in space where
steges in the cycle of oscillation occur.

In Fig. 4 the points A, B, C, and D are
separated by equal distancez. Imagine the
waves to be propagated along the line AD. At
a given moment there exists in the ether
at A a certain set of conditions, perhaps the
beginning of an oscillation or the end, or some
intermediate stage, such as half or quarter
eycle.

By the time the wave-effcct has reached B

the same stage of the cycle is recurring,

and the distancc AB reprezents one wave-
length. - At C and D, and at equal distances
DE, EF, FG, the seme state of the ether
thereafter recurs, slways at a constant
distance—namely, one wave-length.

I we consider a distance of 100 miles, and
imagine that a station is sending across it
waves each 10 miles long, it is clear that
et any instant there will be a chain of ten
complete waves over the 100-mile course.
Suppose the engineer then doubles the
frequency of the waves—that is, sends them
out twice as quickly—then, at any instant
over the same tract, twice as many wave3
will exist. Hence they must be only half as
long as the first set of waves. Remember
tke rule, ‘‘ As {requency increases, wave-
length dccreases, and wice-verse.”

With next week’s article will commence a
general survey of wireless communieation,
but we shall return to the subject of waves
when the principles of transmission -and
reception are studied.

CORRESPONDENCE.

To the Editor,
Porurar WIRELESS WEEKLY.

Dear Sir,—In the issuec of the PQOPULAR
WireLess for July 29th, one of your contri-
butors very kindly refers to my work in con-
nection with the production of rectifiers for
charging accumulators from alternating current
supplies, and I note that by some mistake 1 am’
suggested as indicating that ammonium sul-
phate solution would be satisfactory for use
in an aluminium reetifier.

I would ask you to correct this mistake by
indicating that the solution should be a con-
centrated but not quite saturated solution of
either sodium, potassium, or ammonium
phosphate.

In the interest of.historical truth, I should
also like to make a further correction by stating
that I am not the author of the *‘ Grisson ”
valve, and that the improvements which I have
introduced took place some considerable time
after the  Grisson ”’ valve had been placed on
the market, which was in itself a considerable
improvement over the older ‘“‘ Noden” type.

1 should also like to take this opportunity to
compliment you on publishing Mr. Sutton’s
article, and also to thank Mr. Sutton for his
article on ‘Wireless Club Rules. It is very
inspiring to me to know that the rules which
were drawn up for the “ Wireless Society of

London,” by Mr. Klein, the late Mr. Russell

Clark, and myself, have stood the test of time.
I think that it would be of great help to the
amateur wireless experimenters in this country,
if they would give very careful consideration
to Mr. Sutton’s remarks.
Yours faithfully,
L. F. Fogarty,
. Hon. Treas. Wireless Society
of London,

similart

" graphic plates.

Popular Wircless chl'-ly,_Auyust 26th, 1922.

DOES THE EYE “WIRELESS"?

\ /1 OST of us have heard it stated that it
is possible to hold a wild lion in check
by a steady gaze from the human

eye.

fairly safe statement to make without fear of

contradiction, since there are exceedingly few

who have the opportunity or inclination to
put it to the test.

Conceivably it may have becen done and
placed on record as a feat that may be prac-
tised with impunity. For our part, we should
certainly require an ultimate safeguard before
trying it.

Nevertheless, many readers will have
noticed that it is almost, impossible to *‘ catch
the eye > of a lion in captivity for more than
a fraction of & moment, which seems to show
that the human eye is capable of exerting an
influence that the lion cannot endure.

To bring the matter nearer home: therc is
probably hardly a man, woman, or child who
has not experienced an intolerable sensation

-under the prolonged stare of another person’s

eycs. Even tho knowledge of being watched
is almost unbearable in many cases. If two
perséns look into each other’s eyes, one or
other of them will at last be obliged to avert
his gaze.

It is interesting here to note that certain
ancient philosophers believed that some
power or even particles proceeded from the
eye to an object seen, although how they made
their report and returned to communicate it
to the brain was not clear,

Interesting Experiments.

Having studied the effect of the gaze of ‘one
person upon another, a certain London phy-
sician set himself to ascertain whether or not
emanations are thus projected.

1t is, of course, evident that light rays are

reflected by the eye, otherwise we should not
sce the eye of another person at all. It is
also known that light is the effect of energy,
and possibly consists of almost infinitely smail
material particles, since Einstein has definitely
proved that it can be deflected by certain in-
fluences. Moreover, light produces certain
chemical effects in addition to those on photo-
Finally, in the spectrum we
have ultra-violet and X-rays, and X-rays,
though invisible, will, as everyone knows,
penetrate 12 inches of wood or a bar of steel,
and even then light up a fluorescent screen.
* It scems, therefore, within the bounds of
possibility, and even probability, that the eye
may be capable of refracting and reflecting,
and, perhaps, modifying rays of energy other
than those we call ** light rays.” This theory
appears to be more or less borne out by Dr.
Russ’s experiments, but our readers should
not confuse.it with what daily newspaper re-
porters have given the public to understand
13 the power of the human eye to project rays
or waves of force independently of other
influences.

In a Lady’s Eyes.

Tor instance, if that were possible, the in-
fluence of the eye should be felt in utter dark-
ness, but Dr. Russ does not appear to have yet
succeeded in obtaining any'definite results in
darkness, although he has experimented in
that direction.

In this connection, the writer personally
made «uite a simple and interesting experi-
ment with the help of a lady, who was unable
to return his gaze for more than a few moments
under ordinary conditions. By arrangement
beforehand, whilst looking into her eyes, he
switched off the light. This was repeated
several times, and curiously. enough every
time she guessed wrongly as to whether he had
moved his eyes or not. A similar test with’
another lady had precisely the same results.

Whether that be true or not, it is a’

It would be tedious to relate details of the
whole series of Dr. Russ’s experiments, and
we therefore confine ourselves to the follow-
ing description of a simple form of the ap-
paratus he employs, gleaned from his own
technical report on the subject. It is in-
teresting to note that he describes it as “ an
instrument which is cet in motion by vision,”
and that he lays no further claim at present for
his invention.

In a metal box 36 inches long by 8} inches
by 7 inches, a delicate solenoid is suspended,
consisting of fine copper wire wound upon a
celluloid cylinder. Above the box is a glass
tube with a cork stopper. From this stopper
an unspun eilk fibre depends, with a smali
metal yoke at the lower end, on which the
solenoid is hung.

Eye Waves.

Above the yoke, or attached to it, is a fine
wire magnet, the object of which is to bring
the solenoid to rest after it has been set in
motion. One end of the box is covered by a
pane of glass, but at the other end only a
narrow slot, covered by thin glass or celluloid,
iz provided, through which the observer looks.
If his gaze be directed to one end of the
golenoid, that end begins to move—generally
away from him. If he look at the other end,
it is that end that moves away. If he look-at
the centre, the solenoid remains stationary.

Doubt at first was expressed as to whether
the effect “was not influenced by the radiation
of heat from the body of the observer, or by
electric influence other than that produced by
the gaze. This doubt was enhanced by the
fact that, when the hands were placed in con-
tact with the box, movement of the solenoid
took place. Various experiments were made
that disposed of the idea of external electrical
disturbance and heat influence. Another in-
strument was made in which a jacket of water
or liquid paraffin was interposed between the
solenoid and the observer, and the apparatus
was coupled up with a Leyden jar and earthed.
By this means, after passing through the fluid,
the observer’s gaze, directed on to the motion-
Jess solenoid, caused it to move through an
angle of more than 30 degrees. L

Another Mystery.

To enable the observer better to watch the
effect, light from a condenser is focused upon
& tiny mirror ajtached to the yoke on the silk
fibre. The beam is directed on to a graduated

- scale, the whole being placed in front of a

mirror hefore the observer.

Although in an experimental stage, the in-
vention has aroused considerable interest
among 'medical men and physicists, who, so
far, have been unable to refute what Dr. Russ
claims to have done. Should further tests in
utter darkness prove successful, the natural
conclusion would be that the eye is a trans-
mitter of a form of energy wave generated in
the body, and we should be faced by a phe-
nomenon akin to the mystery of telepathy,
and one with which wireless may some day be
associated.

“ EVERYBODY’S WIRELESS.”
Thousgande of copies of this little booklet have
already been dispatched to readers, but there
are still plenty left for those who have put off
writing for a copy.

Mr. John Scott-Taggart, AM.IEE.,
F.Inst.P., the Chief Technical Adviser to
“ Popular Wireless,” says: “I have read
the little booklet, * Kiverybody’s Wireless,”
which I consider to be of greatinterest and ¢
value to those whose knowledge of wire-
less is limited and who want to know
what to do in order to set up a wireless
receiver.” Write for a Copy Now, to—

Gough House, Gongh Square, E.C.4,

Copy sent Free by Post.} J




Hopular Wireless Weekly, Augast 26th, 1922,

A HOME-MADE CONDENSER.

By GEORGE SUTTON, A.M.LEE

dispensable with a crystal receiving set,

is always a very desirable acquisition,

and often brings in signals otherwise unobtain-
able, or renders those you have more readable.
Several reasons may prevent some of my
readers from purchasing a ready-made article
of the standard pattern, but provided care is
exercised in the process. a reliable one of home
meanufacture is not at all difficult to construct.
Fortunately the required amount of variable
capacity -in wireless practice is. usually very
small, and a couple of pieces of zinc about
three or four inches square, with a thin sheet
of mica in between, to prevent metallic
contact while lying flat on the table, so that
the top piece of zinc may be slid about rela-
-tively to the other, and have a varying surface
opposed to it, is quite sufficient for most needs.

! VARIABLE condenser; though not in-

i

EBONITE

EBONITE

Such an arrangement, though cffieient. is
inconvenient, untidy, and suffers from the
disadvantage that by touching it with the
fingers while adjusting, or even by bringing
the hand near to it, you may make a lot of
difference in the resultant effect. This may
be got over by moving the top zinc plate with
an ebonite knitting needle. This needle
might be fastened to the top plate. and then
the increment or decrement of capacity may be
made very gradually. Take care to see that
your fine and finished adjustment is not upset
as soon as made by an inadvertent knock on
the long handle.

Simple and Efficient.

To avoid this the top plate might be made
to slide in grooves in a frame, the bottom one
being fixed in the frame. Then you may leave
the space ir between occupied only by air, or
the capacity could be increased by filling in the
space with mica. The air condenser would
have less capacity, but the mica might have
other less desirable qualities with its increase
of capacity. :

Such a condenser is illustrated in Fig. 1.

The slips in which the zinc plates slide had
better be made of ebonite if at all possible.

One of the more easily made variable con-
densers is of tubular form. This consists of
two tubes of brass, one sliding inside the other,

B watLow pavez cvuimes

CONNECTING
UG

and kept from contact by means of thin
ebonite or waxed paper, wrapped round the
inside one. An old telescope might easily
provide the concentric tubes, and with thin.
ebonite between them they would slide in
and out of one another without metallic
contact. If paper is used it should be pasted
on to the outside of the inner tube, and when
thoroughly dry, dipped into hot melted par-
affin wax. The outside tube should be pro-
vided with lugs soldered on, so as to fasten
it down to & board, and the inner tube should
have a handle to permit. of its heing moved
in and out of the larger tube.

One of the writer’s most successful little
variable condensers was made from the thin
ebonite cylinder of an electric gas lighter,
lined with tinfoil, and sliding in and out of a
zine tube. It made a tight sliding fit on the
outside.

Another easily made condenser is built up
-as follows. A cylinder of wood four inches long
and about three inches in diameter (see A,
Fig. 2), has a piece of tinfoil pasted upon one
side, and covering half of its eylindrical
surface. The tinfoil has a lug which is connected
under a round-headed screw and washer to a
flexible copper wire connection. The cylinder
is now wrapped round tightly with two
thicknesses of thin, tough paper pasted on.
When the paste is quite dry, dip it into hot
melted paraffin wax, and your movable part is
finished.

Now wrap a piece of dry paper round the
movable cylinder, and take care that it does
not stick, as this is the packing upon which
vou arc to build the stationary portion of your
condenser.

Varying the Capacity.

"This_stationary part is now built up by
first of all, two thin sheets of similar paper to
that used for covering the tinfoil on the
movable ecylinder being pasted together " so

-as to form a complete casing

On the outside of this casing paste a piece
of tinfoil, similar to that on the inside eylinder,
leaving a lug for attachment of the wire as
before (Fig. 2, B). Then paste a few more
sheets of stiff paper on the outside of this,
making lugs as shown in the figure, and these
lugs fortified with rag, so as to fasten the case,
when completed, down to the base board as
shown. You will see that by turning the one
cylinder round inside the other you will vary
the capacity very gradually.

When the two sheets of tinfoil are lying one
inside the other close together, the capacity i3
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Fig. 3.

at its maximum, and when on opposite sides
of the cylinder, the capacity is at its minimum,
shown diagrammatically at C, Fig. 2.

Now by a slight alteration of the same
method of construction, you may double the
capacity of the condenser at its maximum,
without greatly increasing its minimum, a
very desirable quality in a condenser.

Take two’ pieces of tinfoil slightly smaller
than the one you pasted on the movable
cylinder (A, Fig. 2), and paste them on

. oppositc sides of the cylinder with lugs coming

ont on top as at A, Fig. 3.

In making up the case as before (B, Fig. 2},
use two pieces of tinfoil instead of one, but be
sure that they do not touch, B, Fig. 3. A
space of a quarter of an inch should separate
the nearest edges of the two sheets of tinfoil
both on the ¢ylinder and also on the case.

Care Needed.

When connecting up with flexible wires,
D and G should be connected together, and
E and F should also be connected together.
When in the position as shown in the diagram
their capacity is at its minimum. If the
inside cylinder is now turncd round half a
revolution, so that D is closest to G, and E
closest to F, the capacity will be at its max.
imum. The flexible conneetions will allow
of the rotation of the inside cylinder, and you
will have a piece of apparatus which will be
efficient, and which will show to advantage
if care be exercised in its manufacture.

In bringing down your connections from D
and G and E and F to terminals on the basc,
zee that the terminals are well insulated. Do
not rely on the wood, but use a strip of ebon.
ite in which to mount the terminals, or * bush »’

-~ the holes in the base with ebonite bushes, to

prevent the metal from coming into contact
with the wood. All such carefulness as this
is amply repaid by the results obtained.

BOOK REVIEW,

‘“The Construction of Wireless Receiving
Apparatus.”” By Paul D. Tyers. (Londen: Radio
Press, Ltd. and Sir Isaac Pitman & Sons, Ltd.
Pp. 76, illustrated. Price, 1s. 6d. net.y

HIS little book is perhaps the only com-
plete collection of constructional details
which has ever been published. Every

component of a valve and crystal set is given
very full consideration, and the author has not
in any case confined his remarks to one method
of construction alone. He states that he has
written for the amateur who has neither lathe
nor expensive tools, and many of the ‘methods
described are extremely ingenious.

In Chapter II.,which deals with inductances,
no less than eleven different types of coils are
discussed, and a winding machine for each is
diseussed. Chapter IV. contains some very
useful hints on the maintenance and use of
filament accumulators, and this should prove

very helpful to those who are using cells for
the first time. Three forins of filament rheo-
stats are dealt with in another chapter, the
type for panel mounting being most interest-
ing. The wire is wound on -a plaster circalar
former, over which a contact moves. The
complete resistance can be made for about a
shifling, and the necessary tools are a fretsaw,
file, and soldering iron.

Another interesting feature of the chapter
is a potentiometer made from a lead peneil. .

1t is not often that one finds constructional
details of high tension batteries, but here
again four types are fully described.

The author is to be congratulated on this
excellent little book, which appears to be ideal
for the man who wants to make his own wire-
less components. Every reader who spends
the modest sum of 1s. 64 will be more than
amply rewarded:
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IRELESS AN AMATEUR TRANSMITTING SET

‘wireless the other day. Dt. Boon spoke from Transmitting and receiving set operated by Mr. F. A. Love, ¢ Clay Dene,’’ Guildford Park Road. Guildford, Surrey. Power
fword of his address.. i is supplied for the transmitter by a 600-volt generator,

and modulatien is effected by the grid control system.” The set
missions from 2 A Z—Mr, William Le Queux’s set.

was originally installed to check the trans

(’ "

' This photo, sentin by Mr. C. Smith, of 55, Sheals Crescent, Maidstone, Mr, W. T, E. Crief’s set, at 40, Manor Park Road, Harlesden, N.W.l(i.- Good telephony is received
- shows a wirteless set fitted on a scooter by a Boy Szout. Although' from the Hague, Brussels, etc., using two valves only. Although resistance coupled H.F, amplification

the receiving range is limited, good telephony bas been heard, ig employed, Mr. Criet gets excellent results on 350 metres,
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DAVIS & TIMMINS, |

'LTD,,
34a, York Road, King’s Cross, N.1.

SCREWS AND
TERMINALS

FOR

WIRELESS SETS
Write for Iustrated Lista.

=

HEAD 'PHONES REWOUND.
150w, 45.; 1,000%., Es. 6d.: 2000w, Ts.: 4,000W., 10s.;
8.000w,, 155, per pair. Single ear pieces at half prices.
Carriage extra. Best workmauship and prompt return.

J.H. WEST, 26, Kilmorie Rd., Forest Hill, Loudon, S.E,

'TO WIRELESS EXPERIMENTERS. PATENT YOUR
INVYENTIONS.

They may prove very valuable. Particulars and

consultations free. BROWNE & CO., Patent Agents,

‘9, Warwick Court, Holborn London w.C 1.

Established 1840, Telephone, éhnncery 7547,

That book you want

On Wireless, or any Techhical subject.
Foyles have lt or will quickly obtainis.

" 1,000,000 vols, (Second- hans’and New)
on every conceivable sabject in stock.
Write for Catalogue 120 (frze) mentioninz
requirements.

F OYLES, 121, Charing Cross Rd., London.

Wireless items to note.

7,22's Enamelled Aerial Wire 5'6 per 100 ft.
Cry'!ta.l Cups, washer & nut 5d. each, 4/- doz.
Ebonite, all sizes o 491b.
*0005 Variable Condensors Tvoride S¢ ale,
hest finish, panel or cabinet tvpe
2001 08 AbOYE .. ¢, * v wa ceb 16 6

Terminals, large.. .. . » .. 218 doz
Valve Legs. 2 nuts .. +a oo . SBE
Contact Studs .. .. .. .. 1R

Stamp for List. Carriage paid over £2.
WRIGHT BROS., Elect. Engineers,
38a, Cross St., Sale, Manchester_

'AMATEURS AND RETAILERS
|’ PARTS SUPPLIED FROM STOCK.

LISTS FREE. Condenser plates 1/6 doz. pairs ; post 3d.
FRASER, Sentinel Ho., Southampton Row,London.

i GENUINE MARCONI RECEIVING SETS
| complete with Telephone, Aerial Wires, Plugs
snd Clips. Yull instruections for ﬂ‘un" and
| cperating. These Sets are as simple in use a3
a Gramophone, wonderfully compact, and bave
behind them the traditions and full resources of
the Marconi Company, the Pioneers of Wireless.
Orders executed in rotation. Price £4 13s. 6d.
Carriage and Preking, 28. 6d.—Chas. Orme ang
1 Co., 93-94, Chaucery “Lave, London,” W.C.2.

1
i

MILLARD THOM#~SON,
L.T.C.L., Late Principal Tenor, S§t. Ceorge's,
%uth.uark WIRELESS CONCERTS, ORATORIOS,

For terms and vacant dates apply to>—
17 PORSBT VIEW ROAD, BIGHAMS PARK, E.17.

SPEARS and COMPANY

FOR

TERMINALS

SCREWS, NUTS, WASHERS, PLUGS and

SOCKETS, CONTACT STUDS, BUSHES,

VALVE LEGS, CONDENSER PLATES,

and TURNED and PRESSED PARTS OF
:: EVERY DESCRIPTION. ::

Actual Manufacturers to Trade Only.
We rezret we cannot supply small lots to amateurs.

Capstan Repetition Works,
Park Road Hockley, Birmingham.
*Phone: 3265 Central. 'Grams. ** Firetles,” Bham.

‘surface in order to use the wireless,
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SUBMARINE WIRELESS.

HE next naval war will be decided by

* the submarine, says Thomas Edison,

the great American inventor: and in
anticipation of the fulfilment of his remark
America is paying particular attention to the
development of this type of marine craft.

The latest from “ over there ” is ‘the dis-
covery of a method for sending wireless
messages to and from submarines while they
are submerged. Previously, it has always been
necessary for submarines to come to the
i and
during the late war the very warm reception
whieh they frequently received on appearing
at the surface was not in aceordance with
their desires.

A New Discovery.

For many years now it has been known
that wireless waves on striking the surface of
the sea are stopped and reflected back in the
direction from which they came. This is

founded on the wireless'law that all electrical -

conductors, such as water and meta.l interrupt
the passage of wireless waves.
I, for instance, your transmitting ap-

- paratus upsets the sensitiveness of the receiver,
. you place a metal screen between the two—

with the result that. the transmitter will no
longer affect the receiver's sensitivity. This is
because the. metal screen reflects back the
wireless waves of the transmitter, just as a
high stone-wall will throw back your voiee if
you shout against it; or as a metal reflector
in a motor-car lamp reflects back the light
from the lamp. In this respect.it is interesting
to note that sound waves, light waves, and
wireless waves are all subject to the law of
reflection.

It has been discovered, however, that the
amount of waves reflected back from the
surface of the sea‘is net as great as it should be
—some waves are missing, After much inves-
tigation these waves werc found to be pene-
trating beneath the surface of the sea, and
herein luy a new discovery in wireless. The
reason why this phenomenon has not been
found out before is because the instruments
used have never been sensitive enough to
detect the presence of these Waves, w hlgh are
very minute.

Peculiarities of the New Waves.

Experiments have proved that these waves
will penotrate further into non-electrical con-
ductors, such as glass, than they .will into
electrical conductors, such a3 the sea,

A more useful discovery, however, is that
Tong waves penetrate further beneath the
surface of the sez. than do’short waues. For
example, & wireless wave measuring 1,000
metres from the erest of one wave to the érest
of the next penetrates to a much greater

distance than a wave measuring only 100

metres from crest to crest

A Unique Aerial.

Except that a long wave-length is used
the wireless apparatus for sending to the
submarine from & ship or shore station is

practically the same as that of the ordinary.

wireless transmitter, but the apparatus for
the submarine is rather unigue.

In the first place, the submarine uses as an
aerial its own metal body, and, in addition,
two copper wires which run from the wireless
installation up a short mast erected on the
outside of the periscope, to either end of the
vessel. One wire is electrically connected to
the body of the submarine at the stern, and
the other wire is electrically connected at the
bows. These wires run through insulated
tubes and make no connection with the sea.
This peculiar type of aerial has the same
properties as ‘the ordinary loop or frame
aerial.

Perbaps the strangeness of this aeual will be

realised when it is remembered what infinite
precautions are taken to prevent ordinary
aerials from touching clumney pots and-drain-
pipes and consequently “ earthing ” ; whereas
the' submarine aerial is a.lways touching
“Learth ”—if for once we may call the sea
‘earth.”

By means of this type of aerial and by
employing valve amplifiers (for increasing the
strength of the wireless waves received) it is

. possible to hear land and ships stations some

considerable distauce away.

Most Marvellous of Al

Many doubtless know that the loop aerial
is rarely used for sending on land or sea, even
under the best conditions—principally because
it will not radiate wireless waves at all well.
Yet, although the aerial on the submarine is,
to all intents and purposes, the same as a loop,
it is possible to send from one submarine to
another while both are under the water. This
is done by employing exceptionally high
§)0wvr and the longest convenient wave-
ength.

With the advent of submarine wireless new
problems have naturally arisen. Amongst
many others, one of the most interesting is the
question of the ether of space, and whether it
is éonfined to space alone.

In our use of the word space, the belt of
atmosphere around the earth is usually
included, and as the difference between our
atmosphere and the sea is only a matter of
density (there is also a very slight chemical
difference), ether may also be mtnnately con-
nected with the ocean of water just as’it is
with the ocean of air or space.

WIRELESS BEFORE
WIRELESS.

T "HE. wireless of to-day is not the first means
by which messages have been sent across
immense distances without the aid of
wires, messengers, or any other visible means
of transmission.

A person with any knowledge whatever of
Afriéa will tell you of the almost incredible
rapidity with which “ bush wireless™ will
carry news between natives in widely separated
areas.

Sometimes the method employed can be
partly understood. Drumbeats are frequent
signals, smoke is also employed, and, in some
parts of thie Gold Coast, whistling. Dut there
are othier means which are neither visible nor
audible, which Europeans have never heen
able to explain, by which tribes can “ broad-
cast ”” news over very large areas with 4 speed
that has actually been known to be quicker
than line telegraph !

Their wireless messages are secret—at least
from the eurs of white men. FEven the Euro-
pean who has heard the far-away drums
swelling out their sound over the vast country-
side has tried in vain to sort out the umin-
telligible beats that mean so mueh to the
natives.

Yet by “ bush wireless ” the natives know
when the White Baas starts on his taxc
collecting round; that same tax-collector
may mect a crowd of natives on their way to a
distant village, where, they have learnt by
wireless, there will be a night of celebration at
the next full moon; he may be warned to
beware of lions who-—so the bush wircless
says-——are making their * way “towards the

. neighbourhood.

The natives have put their wireless to many
purposes of daily utility for a great naumber of
years past. We have got to go a long way
before our wireless is so complet,ely at the dis-
posal of the *“ man in the kraal ”’
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THE OMNIPHONE
CRYSTAL RECEIVER

PRICE £4 10 0 COMPLETE |

(CARRIAGE FREE).

By careful design we have been able to produce a really
high-class wireless instrument at this low price. It can
be operated without any previous knowledge, and is
guaranteed to receive the coneerts clearly up to 23 or 30
miles. On test these have been heard at double that
distance.

Special provision is made for the attachment of a valve
amplifier, enabling the purchaser to increase the receiv-
ing range. Supplied complete in polished walnut
cabinet, with 4,000-ohm phones, aerial, insulators, lead-in
tube, and instructions. Fully guaranteed.

CALL FOR DEMONSTRATION OR SEND FOR
FULL PARTICULARS.

ALL WIRELESS ACCESSORIES IN STOCK. |
LIST FREE.

THE OMNIPHONE WIRELESS CO.,
24, WARWICK ST., REGENT ST.. LONDON, W.1,

’Phone : Regent 3335. 20 yards from Regent Street,
between Robinson and Cleaver's and Maison Lewis.
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Do Not Buy f

cheap and badly finishéd
Wireless Apparatus and Parts.

Todo sois tocourt trouble and disappsintment

Purchase your materials from us; you can then rest
assured that only articles of the best quality and finish
will be supplied.

We Guarantee every article to be of British Manufacture
throughout.
We are actual Manufacturers of the very best quality
Vulcanite Sheet, Rods, Tubes, Knobs, etc., etc.

‘Below arc a few of the lines we can do from stock.
Vulcanite sheets.—14”X3"x{”, 3/6 each, postage 7id.;

8”Xx 6" X #”, 3/- each, postage 6d.; 7% 5 X %", 2/3 each,
postage 54d.; 6”x 3" X £, 1/2 each, postage 3d.

Vulcanite knobs, drilled and tapped, 2 B.A.—1}* diam.,
5d. each, postage 2d., 4/6 per doz.; {“ diam., 4d. each,
postage 13d., 3/9 per doz.

Aluminium condenser vanes, movableor fixed, 1/. per doz.,
post 2d. doz.

Ivorine scales.—0-180°, 1/- each, post 1id.

Small mica Telephone condensers.—2/1 each, post 2d.

Best Quality brass Terminals, polished and lacquered, 6d.
cach, post 14d., 6/- per doz.

Watch our announcements for other useful items.

J. G. FRANKLIN & SONS, Ltd.,{

Manufacturers of Wireless Receiving Sets and Accessories,

11-17, Colvestone Crescent, DALSTON, London, E.8. }2
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Established 1800.

WE TEACH
BY POST.

" "ADVICE PREE
) Most moderate 1

charges—payable »
wonthly, s

LEARN A TRADE
OR PROFESSION
TO A SUCCESSFUL CAREER.

Yours lo success, /

ARE YOU QUALIFIED 9
FOR THE JOB YOU SEEK -«

Can I heip you?d
I WILL GIVE YOU £50

3 X fail to produce over 7,000 testimonials
from others 1 hava helped

Write for one of our FREE BOOKLETS on WIRELESS TELEGRAPHY,
or on any oi the following subjects—
Architeotural Drnwingl

Mathematios

Matriculation

Metallurgy

Mining

Mine Surveying

Motor Engineecring

Naval Architecture

Pattern Making

Salesmanship

Sanitation

Shipbuilding

Structural Engineering
Surveying and Levelling
Internal Comb Engines Telegraphy and Telephony
Marine Engineering Special Course for Apprentices
What proof do you carry? Your word to an cmployer {s not proof that
zou are cfficient, but a College Qualifying Diploma or Certificate, signed
y the Professional Staff, is a proof of cfliciency, and a valuable asset in
secking a remuncrative position.

We specialise in all exams. connected with Wireless and other
technical subjects. Il you are preparing for any exam. ask our advice.
All particulars FREE OF CHARGE. Parcnts should seek our advice for
their sons. f you are interested in Wireless, or
mentioned above,

naming the subject,

we will send you

FREE BOOKLET. Pleaso

state your age.

Building Construction
Clerk of Works’ Dutles
Aviation

Boiler Engineering
Boller Making
Chemistry A

Civil _Engineering
Concrete and Steel
Draughtsmanship
Blectricity
Engineering

Foundry Work

any of the subjects

COURSES SPECIALLY
COMBINED TO MEE
ALL REQUIREMENTS.

BROWN’S 'PHONES

EX-GOVERNVMENT NEW, UNUSED,
ALL-ALUMINIUM DIAPHRAGMS,
RECONDITIONED AND GUARANTEED BY S. G. BROWN, LTD.
We are the only suppliers of these headphones,
Prices quoted include cords.

High Resistance 55/~ palr. Low Resistance, 5@/~ pair.
IMMEDIATE DELIVERY.

BROWN'’S UNUSED EX-GOVERNMENT °’PHONES.

We also have a large stock of these which have not been recon-

ditioned by Messrs. S. G. BROWN, LTp,
Prices guoted include cords.
High Resistance, 4000 Ohm, 45/6 per pair.
Low Resistance, 120 Ohm, 3’7/6 per pair.
IMMEDIATE DELIVERY.

We hold the largest stock of Ex-Government wireless apparatus in
the country.
We supply also, new complete Sets and Accessories.

VISIT OUR STAND, No. 43,

All-British Wireless Exhibition, Horticultural Hall,
Sept, 30—O0Oct. 7.
The only exhibition we are showing at

: 6d. ILLUSTRATED CATALOGUE 6d. E
: Post Free. 16 Pdges. 100 Illustrations. Post Free. :
; Also 4-page lcaflet of Complete Sets :

When writing please mention this publication.

LESLIE McMICHAEL, Ltd.,

Providence Place, West End Lane, KILBURN, N.W.6
(Bus Services 1, 8, 16, 28, 3| all pass West End Lane)
Telephone: HAMPSTEAD 1261.

Nearest Tube Station: KILBURN PARK (Bakerloo)s
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STEP BY STEP IN WIRELESS.

Popular Wireless Weekly, Auaust 26th, 1922.

Wotc: Under this heading will appear a weeklyrt}rt'icle for the more advanced amateur,

No

T is the purpose of this article to instruct
the amateur to graphically represent
exactly what takes place when an alter-

nating current of a certain frequency is super-

mposed upon another alternating current of
elightly different frequency. If these instruc-
tions be conscientiously followed, and a-careful
drawing made, the underlying principle will
be thoroughly understood ; moreover, owing to
the faet that the work has been personally done,
the reason for the electrical phenomenon known
as the Heterodyne nced never be forgotten.

It must be pointed out that the most
common and, in fact, the best idea of the
“frequency ”’ or “ beats” of an alternating
current is obtained by visualising the current
as acting in the form of a wavy line, the
““beats >’ being represented at each ** wave-
crest ” and “ wave-trough.”

In Fig. 1 is illustrated two alternating
currents, the one having a slightly different
frequency to the other ; it will be seen that for
every five “ beats ”“in current A, there are
six “beats” in current B. Thus the two
currents exactly correspond at cerfain regular
intervals, and at these points they are said to
be ““in phase.”

The Curve.

Now in the diagrammatic representation of
an alternating current it must be understood
that the value of the current above the

- imaginary line XY is positive, while below the
line the value is a minus onc. Wherever the
line of current crosses the XY line, the current
has no value at all.

At any point on the line representing the
current, a definite value of the current at that
point may be determined ; this is obtained by
measuring the —vertical distance from that
point on the.current "line to the XY line,
always remembering that above XY values are
plus, and below XY values are minus., (In
actual practice a current curve would, of
course, be set down to a known scale, so that
a measurement taken would mean a definite
value.) Al such vertical distances ave called
vertical ordinates of the * current line,”’ or, as
we shall henceforward call the latter, * the
turve.”

In Fig. 2 will be scen our two curves, which
we shall call A and B, these curves represent-
ing two alternating currents of a slightly
different frequency ; and it is our purpose to
illustrate the curve or current resulting when

Al AALLL
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these two currents are superimposed or com-
bined with each other. It will be seen that
parallel lines have been drawn through the
two curves, these lines being perpendicular to
and crossing the XY lines of A and B. They
thus form vertical ordinates wherever they
cross the curves.

For the actual draughting out of these
curves, squated paper may be used, and is, in
fact, indispensable where the drawing-board,

nnnnnnnnnnnnn
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T square, and set square are not available; but
if the ability of the draughtsman warrants it,
he would be well advised, and perhaps his in-
struction more complete, if he uses plain paper
and all drawing done by means of the T square
and 'set square.

For greater aecuracy and clearness, all
straight lines should be drawn with a fairly
hard pencil, say HH, sharpened to a chisel
edge ; for the drawing of the curves, how-
ever, a softer pencil may be used to advantage,
say HB or F, sharpened to the usual point.

The three XY lines should first be set down
in much the same relative positions as indi-
cated in Fig. 1. Proceed by opening the
dividers to a convenient ‘measurement, and
prick off equidistant points along the XY line
of Curve A; through all .these points draw
perpcndxcular lines, standing shghtly above the
XY line of Curve A and continuing downward,
crossing the XY lines of Curves B and C.

The First Seetion.

C

Now as to the drawing of Curve A ; make a

careful drawing of one section of this curve.
comprising the crest of the wave (above the
XY line) and the trongh of the wave (below the
XY line). This complete wave must occupy
four spaces hetween the perpendiculars
alreudv drawn ; commencing on the extreme
left on the XY line (Curve A) and rising to the
crest of the wave exactly on the first parallel
‘line, which now becomes 2 vertical ordinate,
dropping down' and crossing the XY lme
exactly on the second parallel line, contmumg

ALALA

the third parallel; the

A x[

\
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Y curve now rises and
once again crosses the
XY line on the fourth
parallel.

The measurement. of
the plus vertical ordi-

formmg the trough of
(ALY

T

nate at the crest of the
wave must be equal to
the measurement of the
minus vertical ordinate
at the trough of the
wave, thus making the
curve symsotrical
about the XY line.

The first complete
saction of the Curve A

having been satisfac-
torily drawn, the con-
tinnance of the curve
may be most con-

Fig, 1,

veniently done by trac-
ing this first section

13.—THE HETERODYNE.

and repeating .until the required length of
curve 1s obtained.

Curve B may be drawn in an exactly similar
manner, remenbermg that a fresh set of equi-
distant -points must be pricked off along the
XY line (Curve B), six of them exactly occupy-
ing the same space as five of those in Curve A,
since six beats correspond to five beats in
B and A respectively. Let the height of wave-
crest and depth of wave-trough be equal to
those of Curve A.

Our two Curves A and B are now drawn
complete, and are relatively perpendicular
to one another. Curve C may now be plotted,
showing how .the independent and varying
‘values of Curves A and B are combined, and the
form of the resulting curve. This must be
accomplished in the following manner :

At the first vertical ordinate both curves
show a plus value ; these two vertical ordinates
must be added together (by means of the
dividers) and their combined measurement be
plotted on the corresponding perpendicular
line on Curve C. Thus the first point of our
required curve has been obtained.

Joining Up.

In this first measuring of the ordinates of
curves A and B both of them happen to be
aof the same pign, and are- therefore added
together ; further along the curve, however,
one ordinate may be plus and the correspond-
ing ordinate on the other curve minus, in which
case the lesser measurement must be sub-
tracted from the greater, and the difference
plotted on the Curve C. If the greater measure-
nment be a plus one, then the difference must be
plotted on Curve C above the XY line; if the
greater measurement be a minus one, the
difference must be plotted below the XY line.

If the two ordinates are both minus, their
sum must be plotted below the XY line on
Curve C.

If this method be carefully followed through-
out the .whole curve, the plotted points of
Curve C should appear as in Fig. 2. On these
plotted points being joined up by a curved
line, the Curve C illustrated in Fig. 3 should be
the result.

A Fundamental Prineiple.

In a nutshell, the principle may be stated
thus : When two alternating currents are super-

. imposed, at certain definite reﬂular intervalsthe

the wave exactly on

energy of the resulting current is much in-
creased by the fact that the two individual
currents at these points are of like sign, and
their energy is therefore added; at other
definite regular intervals the currents are of
unlike sign, the energy of one neutralising the
energy of the other ; thus the resulting energy
at these points is zero.

This causes very pronounced periodic beats
in the resulting current, occurring at a much
lower ftequency than the original frequency of
either of the two currents employed.

Needless to say, if two currents be used,
whose frequency differs very little one from
the other, say of the order of 99 compared
with 100 (mstead of 5 to 6), the resulting
frequency is very low indeed.
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30/-

with immediate delivery
from stock.

MULLARD TELEPHONE
HEAD SETS

specially made for the reception
of wireless broadcasting, are
thoroughly well.made and fit
securely and comfortably to the head.

247

British Manufacture.

The two high-resistance ear-pizces
(4,000 ohms total) are flexibly
attached to the fully adjustabl:,
double head-bands.

The set is nicely finished in nicks!
plate and supplied complete with
standard flexible cords.

A large stock is available at once,
but is being rapidly booked up.
Send the coupon to-day to secure
immediate delivery.

These telephones are made by
the makers of the famous

ORA valve and Mullard
valve accessories. )

1

Claybrook Road, Hammersmith, W 6.

BT A H T T R T T T T

Contractors to HM.Admiralty.
War Office Rgyal Air Force & PostOffice.

Telephone: Codes: | Teleqrams;
Hammersmith312  ABC(5Ed) Radiovalve Hammer Lond?

TR
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WIRELESS CLUB REPORTS.

The Editor wiil be pleassd to publish concise reports of meatings of wireless clubs and associations, reserving the right to curtail the reports if

Decessary. Hon. secretaries are reminded that reports should be sent in as soon after a- meeting as possible.
this paper in less than ten days after receipt of same.

The Durham City and District Wireless Club.

The third meeting of the above club was
held in the Rose and Crown on Friday, August
4th. . Considering the fact that a large number
of the members were on holiday, the attendance
was quito large. Several new members were
enrolled.

Tho meeting was a great success. The chair
was taken by Mr. . Sargent, F.R.A.S,, of the
Durhamn Observatory. After the minutes
wore read and passed, a lecturs was given by
Mr. G. Barnard on " The Electro-Magnetic
Theory and Its Application to Wireless Tele-
graphy.” B

The lecturer commenced at the very beginning,
s0 that no-one would be left behind. At the
termination of the lecture a hearty round of
applause was given, after which the hon.
secretary made some important announcements,
among which were the follewing :

The headquarters are definitely fixed at the
Y.M.C.A,, Claypath, Durham, where a receiving
‘station will be very shortly installed.

Affiliation with the Wireless Society of
London is well under way.

A question box is to be fixed in the club-room
for the benefit of members too shy to speak
at the mcetings. )

A full list of officers, it is hoped, will be
ready to submit to the next meeting,

Membership cards are now ready.

Mr. Kelly (hon. treasuror) presented the
club with a very fine, loud-sounding buzzer of
the open type. This kind action was greeted
with hearty applause. -Mr. Nurthen, who is on
the committee, has undertaken to takc charge
of the buzzer class, having had considemb%e
transmitting experience. The chairman here
made some very interesting roinarks. He was
glad the lecturer had mentisned Dr. Gilbert as
one of the founders of electro.magnetism, and

‘" pointed out the wonderful achievements of
ritishers in the science of wireless,

The hon. secretary takes this opportunity
of inviting all who are interested to come
along to the next meeting, faniling which he
will be pleased to receive any names and
addresses of any porsons,of either sex, desirous
of becoming members, so that he may submit
them as candidates for clection to the club.
“The hon. secretary’s address is 3, Sowerby
Street, Sacriston, Durham.

Blackpool and Fylde and Lytham St. Anne’s
Wireless Societies.*

Thanks partly to the intcrest taken by
the general public in the broadcasting scheme,
but chiefly due to the energy of the executive
committee, the society has now entered upon
an era of prosperity. Membership is still going
up steadily, and an assistant hon. secretary
was appointed o short time ago to help to
cope with the business side of the society's
affairs. - -

In June last a branch was opened in th)

“south-west area of the Fylde district for ths

benefit of members who otherwise would kave
10 cover upwards of ten miles to reach the
Blackpoo! headquarters; and although Black-
pool 13 comparatively of humble proportiors,
the socioty finds support from a district quite
as extensive as either Manchester or Liverpool.

This departure, when made, was very much
overdue, and twenty-five members were auto.
matically transferred from the Blackpoot
headquarters. This number has since beea
doubled by new members joining.

The society is well upholding their town’s
motto of ‘* Progress.” A transmitting licence
for the Blackpool headquarters is daily expected,
and, when 1t arrives, a broadcasting service
is to bo inaugurated for the benefit of it3
members and others, and also for an inter-
change of messages with the Lytham St. Anne's
‘station.

On July 13th Mr. B, D. Taylor, the hon.
librarian, submitted for inspection a home-made
loud speaker, an adaptation of a motor-car
petrol.filler; and on July 20th Mr. Taylor
demonstrated the capabilities of a home.made
but very well constructed and compact one-
valve set.

On August 3rd DMessrs. J. V. Potter and
B. D. Taylor, after considerable trouble and
patience, evolved an ingenious three.valvo
amplifier which should equal, if not excel, ‘the
well-known four-valve variety, as the clarity
and intensity of the signals heard by means of
this instrumont amply justify the elaims made
on its-behalf.

The society believe thoy are tho firat in this
country to require and open out what is really a
branch. The executive committee, whilst
fully realising that mere numerical strength
is not everything, encourage the bashful but
enthusiastic amateur to their doors.

Reports sent in cannot appear in

An asterisk denotes affiliation with the Wireless Society of London.

One of the many problems which the socicty
is tackling is the ovolving of a circuit, the uso
of which will prevent badly manipulated
amateur stations causing interference, which
at the present titne is causing so much trouble
and annoyance to other amateurs, as well as
to the powers that be.

If this disregard ‘for the consideration of
others continues, the amateurs generally will

undoubtedly find themselves in disrepute, duo

to the unsportsmanship of a few, and eventually
some of the privileges which they now enjoy
may be curtailed.

Hon. sec.: C. S. Doeg, The Poplars, 6,
Seventh Avenue, South Shore, Blackpool.

Fulham aiad Chelsea Amatuer Eadio and Socia.

Society.

On August lst an informal mecting “took
place at the Stanley Ward Conservative Club.
428, King’s Road, Chelsea. Mr. Oliver explained
the reasons cf the meeting. Discussion was
then invited as to the advisability of forming a
local wireless society, and finally the following
proposition was proposed by Mr. Scutt and
seconded by Mr. Paterson :

*“ That this meeting take the necessary steps
to form an amateur wireless society in Ifulhatn
and Chelsea.”

This was carried unanimously. on the propo-
sition of Mr. Cox, seconded by Mr. Wood.

A committee of management was then
formed of the following gentlemen : Messrs.
Scutt, Flood, Fildes, Martin, Paterson, and’
Roberts. This committee being elected unani-
mously, a discussion then took place on a
suggested title, and finally it was agreed to
call the society The Fulham and Chelsea
Amateur Radio and Social Society.

It was then agreed that the next general
meeting be called after the committee had
sat to consider the necessary rules and details.
A vote of thanks was then praposed by Messrs.
Gray and Gauntlet to the Stanley Ward Coa.
servative Club for allowing us their room.
Messrs. Martin and Roberts proposed a voto
of thanks to the chairman, both of which wera
duly carried, the meeting then being closed
with: expressions of appreciation on the forming
of a local wireless society.

Attendance, 70, ladies also being present at
the above meeting.

Hon. see.: Mr. R. 8. V. Wood, 48, Hamblo
Street, FF'ulham, S.W. 6.

THE FIRST

ADIQEXHIBITION- s0c

THE INDEPENDENT EXHIBITION OF THE TRADE}

CENTRAL HALL, WESTMINSTER, SEPT. 2nd to 8th.

The Exhibition will be the event of the year for all Radio Enthusiasts. ~ Meetings, Conferences, Demonstrations, etc., are being 1|
arranged and the whole will be of intense interest to all> Club Sccretaries are invited to write to the organisers for special'admission

rates for their members.

(‘A

opportunity ”’

(“DAILY MAIL")

Conferences,
Demonstrations,
Meetings, etc., eitc.

<44

Organisers® Offices: 46, CANNON STREET, E,C.4. ‘'Phone: BANK 5477,
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'BUILDTHISVALVEPANEL || | I © ww © 20 =5 |

HAVE HAD AN EXTENSIVE EXPERIENCE IN THE

MANUFACTURE. OF .ELECTRICAL GOODS AND CAN

SUPPLY YOU WITH THE CORRECT TYPE OF WIRE-

LESS ACCESSORIES POSITIVELY DIRECT FROM
THEIR OWN FACTORY. b

Write now for comprehensive, Money Saving
i Price. List. Post Free. Trade Enquiries |
respectfully Solicited.

Aerial Wire 7/22 stranded bare copper ..5/6 per ro0 it. hank.
Ring Pattern Insulator 2”7 x 17, 5/8" h 6d. each.
1" sq. Section Brass Rod for Shdexs cut in x3 lengths

and drilled each end ready for ﬁ\mg e as . 8d, each.

Inductance Slider, com lete with plunger .. .. .. 1/- each,
Cardboard Cyhnder 12”7 x 4" diameter e +s .. 104, each.
No. 24 enamelled wire, H.C,, true to gauge . s .. 2{8 perlb, {
Large or small Condenser Plates (Alummmm) 00 1/6 doz.
-Large §, acer Washers for condensers, cut true to 1, 00oth
Sovall Spmcnt ¥ Di N : - =
Full set of Parts for apove comprises : Ebonite Panel (7% x 5° x %) drilled I\%rme%ifxc!::s Vashers: Dito .o Lo DL ?/_ e;’fh,
and ‘tapped. Condensers made. Splinx grid leak, \elvet rheostat valve ‘0003 mf. Gowdescrs complete——assembled in pohshed
legs, terminais, systefiex, wire and blae print instructions. et of parts 15,9. mahogany boxes ., . 176 each.
ﬂahogany cabinet (extra) 3/6. All necessary parts-for above condenser—no dnllmg
- - or fitting required, but unassembled .. .. 15/- cach.
THE PETOPHONE CRYSTAL SET | || st
Dxtto, :Jut without ebonite top, and box suitable for /
r panel mounting . 10/~ cach. i
Complete with 4,000-0hm Headphpnes Crystal Detcctor, mounted on I:bomte complete \\;‘h y b
Crystal -3 5/~ cach.
PRICE £3- 1 5-0 PRICE Large or Small Contact Studs .. ve oo 3~ dnz.
2 iy - g Valve Legs, complete with nut and washer o . 3d. each.
Comprises : Double slide tuning coil 8 in. ¢ 4 in., Crystal detector, Condenser, Government surplus Accumulators, 16 volt 15 amp
High-class sensitive 4,000-ohm Headphones. Mounted on polished mahogany hrs. In case complete. (Sent carriage forward) .. 25/~ each,
base. Carriage paid 75/-. Delivery 48 hours. Satisfaction or money returned. Hert Accumulators, 4 volt, 24 amp. hrs, 13/9 each.
Get our lHustrated Catalogue (P). 6d. stamp brings Packing and postage for above, 1/3 each.
it to your door, Also list of transmitting stations. Leading Firm for High Grade Instrument Wire. Postage Extra
WE HAVE SETS OF PARTS FOR ALL OTHER :
TYPIS OF RECEIVERS AND TONERS J. B. BOWER & Co., Ltd.,
Don't forget our NEW address: WIRELESS APPARATUS MANUFACTURERS,
PETO SCOTT (The Condenser King), 15, Kingston Road, Wimbledon, S.W.19.
Eealherstone House, 64, HIGH HOLBORN London. WwW.C.1. | Phone : Wynbledon 1030. i Works, Merion. -

-

“PALMER-FONES ”

These “Super-Sensitive ”” Héad Phones are the result of many years’ expe-
rience, and over 30,000 of these have been purchased during the last four
months, and repeat ‘orders are being given which prove theirexcellent value.

DELIVERY FROM STOCK.

Lvery Set is thoroughly tested, and all are guaranteed in perfect condition,
readily adjusted to any Eosxtlon Very light and comfortable. Standard
resistance 4,000 ohms.” Each complete with Double Head gear with con-
nectm" cord.
29s. 0d. price over Counte 29s. 6d. price by Post.
We also supply 120 ohm, 2,000 6,000, and 8,000 Head I’hones
" FEDERAL ” Head Condenser Spacer
'Phones, 2,200 chms ., £1 15 Washers, large and
chtoguvh Radio Mead small, per doz. pairs
'Phones, 3,000 ohms .. 1 Condcensers, complete .
Federal Loud Bpeakers .. 3 5 Contact Studs, with nuts
Brown's Loud Speakers .. 5 and® washer, per doz.
Magnavox:Loud Speaker, Orystal Cups (small and
Junior pe e 10 large) ., .. - ..Each
Crysial Detector
-20 Lightning  Arresters -
power Amplifier, Lead-in Tube, 6-n. long
complete with valves, Inductance Tube
but less batteries (For Valve Legs, with nuts
Magnavox) . 22 and washer Each Set
3-valve power Ampuﬂer Valve pin
complete with valves, Terminals, com pl et e.

For fhey are
jolly good-

\-FELLOWS

FELLOWS HEAD
TELEPHONES,

4,000 ohms.

Two earpieces m light dis
cast non-ringing metal.

PRICE =~ =~ 30/- per pair.
DELIVERIES.  Immediate
against cash with order.

MANUFACTURE.  The samz
igh grade workmanship as
the Fellows Magneto.

SEND YOUR ORDER TO-DAY.

(Chcques, P.0, P.O.0,
M.O. to be cesed London
City'and Midland Bank, Ltd)

ow oOOm

but less battencs (For small and mediun:, per
Magna vox) w

Crystal Tuner auto- b,
coupled, complete with large, per dozen

0z . 5
Term!na]s com P Tet e,

condenser and crystal

Square’ Brass centre rods
Tuner Double :

for Condenser
2BA Brass Scrcwed Rods,

auto-coupled, 12-in. lenztha Bl e
2BA. 4Ba,

comp! ete w‘th condenser
and ery.

W oa W O > o O

o 1 Tradelerms for quantities on request
Ebonite \'alve “holders, & 5 o ermc. W

legs  with' muts and T‘?‘éh“‘if“x's.;ns.““‘éi.itﬁ“?T FELLOWS MAGNETO
Ebonite  Valve heiders, - D, L, - Co., Lad

cl:)mptlete l;el:‘ti _qualily'j lnsuF ators, 'norceln!ﬁ,' . I.'

ponlte ™ Side’'33 o T e LONDON, N.W.10.

% 2 lpiulamrs, 2-in. }{eel

Eh)fmleI lanob; 13n. dia., - i Peleghones - - Willesden 1560-1
AT CerEoA m’ved-‘ Tvonne Scales Quizmay
Ebonite sheets. various Aeﬂ?z Earta and 'P{l“mne Telegrams - - Phone, Loudon,

thicknesses (cut to any Aerial  Wire, 160

{t.
. Jpar=Ib. 4 6
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RADIOTORIAL

All Editorial Communications to be addressed The Editor, PCPULAR
WIRELESS, The Fleetway House, Farringdon Street, London, E.C.4.

It may be said that patience is a virtue possessed by
at least some thousands of wireless amateurs.

The exasperating delays in the formetion of a
‘troadcasting combine, and the contradictory reports
issucd from time to time in the daily Press with
regard to the future of broadcasting, have been
enough to try the patience of & Job, let
alone wireless amateurs, who have studied the art of
patience when listening in for P € G G.

However, a general sigh of relief has risen from
the radio ranks at the welsome, if belated, announce-
ment that the broadeasting company has at last been
formed. -

Its members, no doubt exhausted by arduous debates
and passionate appeals for ** proteetion,’’ certainly
deserve a long holiday.

Let us hope the broadcasting service  will be set
fairly on its legs first.

As I write these words—some five days before my
1eaders will be able to scan them it has been stated
in the Press that hroadoasting will commence at
Marconi House in one week’s time.

So that by the time these words are read the service
should have been sampled from the Marconi House
station by some thousands of amateurs.

And from what I know of the activities at 2 L O,
the service will be an exceptionally good ome. How-
ever, there is many a slip *twixt cup and lip, ard I can
only hope that another last-minute delay will not
crop up and disappoint the expectant thousands.

To all responsible amateurs I would again issue a
word of advice : Do everything in your power to
insltruct the novice in the proper adjustment of his
valve,

Interference from amateur valve adjusters will have
disastrous consequences unless the evil is guiekly

remedied.
THE EDITOR.

Owing to the enormous number of queries
received daily from readers of POPULAR
WIRELESS, | havo decided to reply individu-

ally by post. A weekly selection of questions
will, however, be printed on this page, together
with the answers, .for the benefit of readers of
POPULAR WIRELESS in general. Ques-
tions should bs clearly and explicitly written,
and should be numbered and written on one
side of the paper only.

All questions to be addressed to : POPULAR
WIRELESS, Queries Dept., Room 131, Tho
Ehéetway House, Farringdon Stroet, London,

.C.q9.

Readers are requested to send necossary
postage for reply.

C. E. L. (Palmer’s Green).—To what wave-
length will an inductance 4 in. diameter by
11} in. long, wound with gauge 21, tune to
with a 70 ft. long 26 ft. high aerial ?

About 1,200 metres.
* *

B. D. (no address) gives details of his crystal
set, asks from what distance he should receive
telcphony and spark, and how he should im-
prove his range.

Range of reeeption depends upon so many factors,
not the least being the power of the transmitting
statlon, that it is impossible to give définite figures.
Generally speaking, a crystal set Is limited to 15-20
miles or so for the reception of telephony. In the case
of signals from spark stations, however, the range of
such a set 1s most, elastic. Hundreds of small stations
equipped only with simple crystal detector reccivers
receive Eitfel Tower time signals at night over dis-
tances of thousands of miles. Ships in the far Atlantic
and small outpoets in the deserts of Egypt can all
hear ¥ L’s mathematically precise signals on * car-
borundum ” or ‘* perikon.” That is at night, when
every amateur station—in Great Dritain, anyway—
should be able to receive these and nuinerous other
signals from spark stations on their home-made sets
with the greatest of ease. .

As the sun gradually rises in the east, so will signals
become gradually weaker, until only the more power-
ful stations ean be heard. ‘Chis phenomenon has been
the cause of tmuch annoyance in the past, During the
days of the Great War the news transmitted by the
now retired Poldhu was the cause of much winding of
milk and cocona tins, these being the basis of a series
of loading coils to step up the wave-length of the now
fumous Mark 3 short-wave tuner.

1t was not diflicult to hear Poldhu when he started

over ranges of two or three thousand railes even withe

this primitive apparatus, but towards the end of his

carefully transmitted Press messnges the sun would

begin to rvise and signals would become unreadably

weak, finally becoming inaudible, the last readabie

words generally indicating that the * chef d'euvre”

had been contained in the lagt unobtainable few words.
* * *

T. H. O. (Ealing).—I wish to re-set a crystal;
will the heating of same be harmful ?
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LITTLE WILLIE IS LUCKIER THAN MANY AMATEURS!
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. Moet‘lmnnful if orlinary solder is used. TUse

‘ Wood's Metal,” an cxtremely soft solder, and uo
flux. Carefully clean the cup, and run in a few drops
of the metal, mnelting it over a small spirit lamp, and
carefully press in the erystal.

* * *

T. I (Bradford).—Can you tell me what
size wire to wind my inductance with if I use
1,000-ohm tclephoaes, and what should I use
if I have 4,000-ohm telephones ?

There is no particular rule to be observed. In
any case use 22 or 24 8.W.G. for the inductance coil.

The 4,000-ohm telephone receivers will be the more
useful.

* * *

F. G. L. (Colchester).—Mr. Blake states in
his articles that the electrons flow from the
negative pole of a battery through the circuit
to the positive pole. I have always been
given to understand by all the standard text-
books on the subject that the current flows
from the negative element in the battery
itself to the positive element and thence
leaves the cell by positive pole.

You mean from the positive element to the negative
element, the latter being the positive pole. Mr.
Blake is quite correct in statement from the polnt
of view of the electren theory. It is much mora
consistent with the practical applications of thix
latter to say that the current or stream of electrons
tlows from the negative point. Although for years
past, and indeed many years before the electron
theory was evolved, it has been said that current
invariably flowed from a positive point, there is
really no reason why a statement to the effect that
the current leaves a primary cell from the negative
pole should pot be a fact.

* * *

W. R. G. P. (Barham).—If the aerial goes
to a two-way switch, one: of the contacts of
which is connected to the aerial terminal of
the set and the other to the earth, will it be
sufficient for earthing ?

Yes, but the switch must be mounted upon an
ebonite base to prevent leakage from the aerial to
the earth lead that would-he brought into such close
proximity.

* * *

H. D. (Rotherham).—What will be the
wave-length of a coil 4 1n. in diameter by 12 in.
long wound with 380 turns of 28 S.W.G. used
with 100 ft. aerial ?

1,600 metres,

Is it better to have one or two sliders on
the coil ?

Two, if no variable condenser is used.

(Continued on page 251.)
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RADIOTORIAL
QUESTIONS AND ANSWERS.

({Continued from page 250.)

“ SEORTWAVE " (Middlesbrough).—My short
wave set ranges from 160—600 metres.
The primary it wound with 3 oz. of Number
24 S W.G., D.C.C.,, and the secondary with

} oz. of Number 36 D.C.C. How can 1
increase the range of this set to about 10,000
wmetres ?

You could place leading colls in series with both the
primary and secondary inductances, but that would
tie both inefficient and we should think unnecessary.
Apparently it Is a crystal set, and there is little that
would be received upon a wave-length above 3,000
metres. In any case, if you desire to range to a wavo
of such length and still be able to receive the shorter
wave-lengths, it will be necessary to have inter-
changeable inductances, because one coil wound to
tune to 10,000 metres would not tune down to 140.
This is doe to the fact that the turns not in use and
generally styled the * dead end ™ of the coil wii)
bave very considerable capacity effects,

* * *

. “ Kxow Nowt” (Manchester).—I proposo
fitting a single aerial about 100 ft. long. - The
receiver to be in an old house, rather damp
and not quite weather-proof. 1Is that un-
suitable ?

Highly unsuitable. Damp and deterioration,
without mentioning the fact that current ltakage
. will_be serious, go hand in hand.

What sort of crystal will be hest ?

The ** perikon ' combination of =zincite pressing
agninst copper pyrites is as good as any,

The ncarest water pipe is about 24 ft. away.
Is that suitable, or could I do without an
earth ?
® Aqg carth of some description is essential, Judging
by your first question, it would necessitate but a
very short lead to enable you to obtaih a direct earth
by burying a metal plate or driving a metal rol into
the ground. =uch an earth is always to be prc-
ferred.

The telephone wires to a private house are
about 10 ft. away. Will that cause trouble ?

Using a crystal set there will be little or no inter-
ference, hut In casesyou intend to extend to valves
in the future it would be as well to erect thie aerial as
far from the parallel to these wires as possible.

* * *

“ READER " (Earlsfield).—Will a cardboard
former answer the purpose as well as ebonite
or wood for the inductance coil to he used
withk the simple valve set described in Number
3k

That ean be used, but it must be well shellacked or
tonked in paraflin wax hefore winding,

Is Gauge 22 wire suitable ?-

Quite,

* * *

“ AMATEUR " (Brighton).—I heard a station
call the enclosed stations all at the same time ;
for what purpose would this station wish to
comnunicate with so many  other stations
and yet not be in a position to send out a
“CQ" signal ?

H the list of 50 or so three-letfer groups were
station calls we find that the stations would extend
from Australia (VE-A) to Ching (XSC) and

various other rather distant parts of the world
covering several continents, so we therefore come to
the conclusion that it was merely a code message that
you intercepted. o
L * -

“CoeBY ” (Keighley).—I have obtained
two coils to make a loose coupler and I have
been informed that the reaction coil must be
placed s0 as to be in opposition to the other
coil. How do I do shis ?

A reaction coil fn a valve circuit would be coupled
with the secondary coil. It would, however, be in
no way in opposition, but must on the éontrary be
8¢ arranged that the turns of wire wind in the same
direction as those of the coii to whieh it is coupled.

* ) %

T. A. 8 (Chadwell Heath).—Is it possible
not to use tinfoil with silicon crystal ?

Certatnly, but some method must be adopted
wherehy the crystal is held firmly in the cup with a
cood metallic connection to the external circuit.
Smail set screws can be used. Better still, the erystal
can.be embedded in * Wood’s Metal,” an extremely
soft solder. Ordinary solder alould on no account

be used, as the heat necessary to melt it will byrn.the -

crystal and render it useless. It is not advisable to
use even " Wood's Metal ” in the case of galena.
How do I fix a 4-volt battery to a carbor-
undum detector in a simple erystal circuit-?
A potentiometer is necessary. Place this by one
end of the winding and the glider in series with the
ceryvstal and ‘'phones. The 4-volt battery will- he
eonnected acrosz each end-of the winding. Do not
fotget to disconnect the battery when-the set is

not in use,otherwise it Will continue to discharge -

threugh the winding of the potentiometer.
5 * *

R. G. H. (Hammersmith).—I contemplate
fhe erection of a twin aerial 60 ft. in length
en a flat-roofed ‘building about 30 ft. high, but
1 shall require a down lead of ahout 60 ft.
"Will this be too long ?

Tt will not only be too long, but will not be allowed.
Fer an aerial such as you describe the P.M.G. mit is
140 ft. of total wire used, including all the down lead
t0-the terminal of the set. Tt will.be advisahle to
endeavour to instal the-apparatus in an upper room.
The lead-in should follow the straightest line possible
tothe set, being kept well away from walls and other
likely points of leakage.

£ E £

H.. T. (Birmingham).—When I -hang wy
telephones on the wall the diaphragms go
iusty. How can I prevent that-?

Obvionsly you should not hang them on the wall,
but should discover a drier and safer place.

*® # *

‘Srarks ” (Torquay).—I wish to take the
aerial and earth leads to a plug so that I can
plug my set on in either of two or perhaps
three rooms. Will that be possible ?

Certainly it could be arranged, but vou should not
expect any but tlie very poorest of resuits. Such
essentlal rules as taking the aerfal lead the straightest
line from the aerial to the set, reducing the carth
leatt to a minimum, keeping the aerial and earth leads
amt other wiring as far apart as possible, would all
nceessarily be broken and contribute to inefficiency.

* * *

C. E. H. (Bames).—Where can I obtain a
list of the amateur stations in and about
Londen ?

There is no complete list obtainable.
Year Book gives a in_irly good list.

(Continued on page 252.)
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ELECTRADIX RADIOS.

Immediate Delivery
from our Huge Stocks.

Everything from a Recorder to an
- Earth Chip.
The best-equipped City depot.
' COME AND SEE US.

9, Colonial Avenue is first openingon left’
in the Minories, near Aldgate Station,
Metropolitan Railway.

LESLIE DIXON & €O. .7 1.

9, Colonial Avenue, London, E.1.

.BUY DIRECT AT TRADE PRICES. -
8pecial Ofler—Valve Set, including: Broadcast Tuner with
C.W., Valve Panel, pair Headphones, -0005 Rotary Cou-
denser,” £4 10s: complete. 30 per cent, saved con all
your requirenwents. E. 5. HARLEY, 115, Shackle-
well Lane, Dalston, E.8.

Estd 1910. Exceptional Lines in 'Phones

CONTRACTS WANTED.

The Wellington Engineering
Works, Aldershot,

ofter their services for the manufacture of :

1, 2, 3, or 4 Valve Receiving Scts,
Valve Panels on the Unit System,
L.F, & HF, Transformers,
Telephone Transformers,
Variable Condensers,
Filament Resistances,

. Complete Crystal Sets,

Superior Finish. Prompt Delivery.

Keen Quotations.

—__WIRELESS AT HOME—

Make your own wircless set., We supply all
parts.  Send two stamps for complete lists
of. instruments, parts, sundries, and material.
ELECTRICAL SUPPLY STORES,
5, Albert Terrace, King Cross,
HALIFAX.:

THE BEST YET ! (!

RELIABLE AJPARATUS. HANDSOME APPEARANCE.

Y © HIGHLY EFFICIENT,
Single-Valve 8ct, Defector and Tuner, all metal parts
polished ﬂnd-klc«,uered, polished teak cases, £4 10s, ;
Complete with Valve, Phones, H.T. Battery, L.T.
Accumulator, Aerial, and Switch, £10 10s.; Crystal
Receiver, 300—2 500 metres, £2 55.; Complete with
'Phones and Aerial. £4 58, ; 3-Valve Amplifier,- Mar-~
vellous Results. Makes a Whisper Shout ! | 1 £8.
All Accessories Cheagpest and Best, Any Apparatus Made

to Order. Stamp for List.

K.E. WIRELESS SERVICE, 10, Glenview Rd., Lewisham, §.E.13.

| SEND FOR OUR SPECIAL-TRADE TERMS |

FOR
MAHOGANY BOXES FOR -ALL
PURPOSES.
VULCANITE UNIT PANELS,
~ PLATES, &
COIL HOLDERS, CONDENSERS, &e.

ABTON & MANDER [1817% Ltd.. London. N.W.1¢-

i
{
i
i

By JorN Scort-TAGGART, F.Inst.P.

Price 2/6 Net and 3/- Net Cloth
(POST FREE.)
This is the lalest book on
valves which is really com-
plete at a verylow price.

WIRELESS VALVES
SIMPLY EXPLAINED

CONSTRUCTION

RECEIVING APPARATUS
By Pavn D. Tygrs.

CONFIDENCE !

THE

OF WIRELESS

=SELF CONTAINED OR UNIT SYSTEMS
Marconiphones,
Marconi Scientific Units,
" Waveora Units, Etc.

We give demonstrations to purchasers al our showrooms.
. Tuners, Coils, Rectifiers, Amplifiers, Valves, Magnavox &

Price 1/6 Net, post free, 2nd Edition,
10th thousand.

This is the book which explains how to make
the parts of a valve or crystal set.

BUY ONE NOW,

RADIO PRESS LIMITED,

Publishers of Authoritative Wireless Books,
34, NORFOLK STREET, LONDON, W.C.2.

Brown Loud Speakers, Microphone Amplifiers, H.T. &
L.T. Batteries, and all Wireless Accessories. 1

Special quotations for Technical Colleges,
Schools and Educational Institutions.
The Radio Waveora Co. (Dept. P),
163, Regent Street, London, W.1.

Telephones : Gerrard 3039; Western 847,
Telegrams : Wychwood, "Phone, London.




. RADIOTORIAL
QUESTIONS AND ANSWERS.

(Continued from page 251.)

D. W.- B. (Ricky).—Can you tell me the
capacity of a variable condenser having 12
fixed plates 31 in. in diameter and 11 2} in.
diameter, the fixed and moving plates being
separated by 1-16th of an inch ?

‘004 mids.

Also, the masximum and minimum wave-
lengths of an inductively coupled tuner having
o primary of 3} in. diameter and wound with
92 turns of 28 D.CC., SW.G., copper wire,
wnd a secondary 2} in. diameter wound with
175 turns of 3¢ D.C.C., S.W.G., with the above
condenser end an aerial whose natural wave-
length is 95 metres

It is presnmed that the above condenser will be
placed across the secondary. The capacity of this,
by the way, is too great for a tuner of the dimcensions
mentioned ; ‘0005 mfds. would be more in pro-
portion. Without knowing the -actual values of ¢he
azrial it is impossible to give but a very approximate
figure, as everything will deépend upon the capacity
und inductauce In relation to the inductanee of the
leading coll. Thus a single wire acrial of a cértain
length will have more inductance and less eapacity
than a double aerial of slightly Iess lengtii, although
the natural wave-length may be the same. An
inductance loaded upon the aornl with the, greater
capacity will give n greater wave-length range,
Assuming the aerial in question to be a single wire of
some 70 ft. in length, the wave-length range would
be up to 630 metres.

* *

“ AmaTeUR (Sheﬂield).—Will the using
of a potentiometer in conjunction with a
crystal detector and a 21 plate condenser be
of any advantage ?

Unless the potentiometer is used with dry cells in
opder to apply ai initial potential to a detector con-
«isting of a carborundun and metal comblnatioa,
no useful purpovse will be served by its addition to
the set in question.

Popular Wireless Weekly, dugust 26th, 1922,

What wave-length signals will be received
on a crystal detector set the tuning coil of
which is formed of ‘a 3}-in. former with 11 in.

of wiring, the wire being 26 S.W.G. ?

Assuming that the wire is single cotton-covered or
enamelled and that, there are some 450. turns and that
the aerial is the standard single P.M.G., 1,600 metres_

Of what advantage is a filament resistance ?

It has scveral very great advantages. Perhaps
the most important and the least known is that by
gradually applying the cyrrent by means of such.a
variable resistance to the filament the useful lifeof a
valve is very much lengthened. As more and more
current is allowed to pass through the wirc of the
filament, so does the temperature of the wire rise
gradually. If no resistance is used and the full
current allowed to pass through the wire of the
filament, immediately the accumulator is placed
in clrcuit the sudden rise in temperature will have
a \\'enkening -effect on that wire. Also it might
well be mentioned that it is not conducive to the
long life of the accamulator to start its discharge
at maximum, -but this point is of minor im-
portance. ‘The second useful purpose the filament
resistance serves is to regulate the temperature of
the filament so that the valve functions to its greatest
advantage. ‘- There is a point in the rise of tempera-
ture, evidenced by the brightness of the filament,
ahove which a further increase would be disad-
vantageous. That is known as the saturation point.

TH P (Clnswwlx) —Have ueuals cver been
patented ?

Yes ; thiere are numerous patents covering various
arrangements of acrial systems. These are mostly
in connection with wircless direction finding.

I notice that there is very little actual
metallic connection between the two sets of
lines on a railway. Would it not be possible
to use these for communication by means of
high-frequency currents, thus ~saving the
expense of erecting at least a number of
telegraph lines ?

No; it would not be posgible unless the lines were
properly connected at each fishplate as are electric
raitway lines. and highly Insulated. LEven were this
done it is more than probable that the friction of the

wheels of the trains would generate such u quantity
of electricity that communicatlon over even short

_ distances would be impossible.

PARTS

Condenser, panel type, ‘001 .. 22'-
,» 00053.. 16/~
Telephones, 4 000 ohms.. .. 27/~
Tmnsformers .. 15/-
Grid Leak and Condenser .. 4/-
Tilament Resistance .. .. 5bf=
Ebonite Knobs .. . 8d.
Valve legs and nuts, set of 4 1/-
Single valve panel 2 con-
densers, fil. res. All ready
for tuner, no valve ., .. 83/
S. E: PARKES & Co:, Ltd.
46, Camberwell Green, London, S.E.5.

STEVENS COUNTERPOISE EARTH BOX & CABLE
OUTFIT: Send cash 5/8 (includes postage in U.K.).
ENSURES BEST RESULTS WHEN INSTALLED.
Instructions supplied. Length of cable 30 ft. Addi-
tional 10 ft. lengths, 1/- each.—A. H. STEVENS,
12, 8hrubbery Rd.. London, 8.W.16. ’Phone Strcatham 1816,

THE

l“CLIMAX"!

SUPER 3-VALVE SET, enclosed in beanti-
fuily finished solid maliogany polished
cabinet, with hinged Iii. To see it is to
be astounded at its value. Actual makers.

PRICE: SET £7 150

Ora valves, each 0 15 0 Other items of
4,000-ohm 'phones 1 2 6 special interest:
4 v, 40 A.1L. aceun- .001 Condensers,2t/-
miulators 0 18 6 .C005 Ditto, 15/-.
H.T. Battery o 7 6 Fil Besishances. 3/9
Marconi 2,000-ohm ’phones, 18/6.

THE - ‘CLIMAX ENGINEERING: CO.,
182, Church St., Kensington, London,
Phone : Park 2023. W.8.

BUY OF ACTUAL MANUFACTURERS !

Saving All intermediate Discounts:
Compare Prices and Remember

WE GUARANTEE

There i3 nothing on the market that can approach our instruments
and accessories for finish, accuracy. sensitiveness, or value.

SATISFACTION

Entirely complate for receiving, with
Double slide inductance,

Insulators, Lead-in. pulleys. etc..

B.R.M. Set No. 1. Crystal,
H.R. 4,000.0hm ’Phones,
Crystal Detector Aerial,
wounted neatly

in polished, lid-closing

4 153, Po:stage aod packing free.

ngle Valve.

B.R.M
leak

and condenser,

Compri
H.R. 4,000 Ohm 'Phoneq,

rapio K.B. equipvENT.

IMMEDIATE DELIVERY—IMMEDIATE SATISFACTION

VARIABLE CONDENSERS (with Scale and Pointer).

condenser,
Lead-in, pullosﬂ ete..

FULL COST OF PURCHASE

REFUN DED.

001 Condensers .. ..
Vanes, 34 in. .
Spacers, Imrge 90
Spacers, Sthali ==, ..
(,onden'zcr bpmdles, 000t

to 00 sd. up\mrds
Fixed Condensers, O’JOI

fow wdve tuner, tilament resist, Aerial,
and roounted complete on ebonite
encased in neat, lid-closing. polished mahogany cabinet, rea ior

receiving £5 19 0d. Postage and packing

Crystal Cupa .

4,000-Ohm "Phones ..

Sullivan_ Headphones, 8000

ohms few only oG 56
ete., ete.

Pastage iree over £1.

v e 5d.
28/6

36'6

- iN POLISHED
FOR PANEL MOUNTING. MAHOGANY
— CABINET
CAPACITY. || SET OF PARTS. | ASSEMBLED. [((ASSEMBLED).
................................ T 271 30/~ 38/6
001 - 21/- 24)= 316
condenser, +00075 17/- 20/- 26]-
and *6005 14/- 17/- 22/6
mahogany cabiuot ; +0003 1;;- :#- :g;-
-0002 - - -
0001 7/= 10/- 1a/e
00005 3/6 5/~ 9/-
ENGRAVED EBONITE DIAL 3/3 extra.
sing Valve %llder, G'r)lld LAMINATED SWITCH ARMS (Complete) .. .. .. 2/5ezch.
2 “"r"“ e FILAMENT RESISTANCES (Panel Type) . 4/~ each.
nsuwiators, i
anel, A K.B.“ UN'TS.
E DETECTOR PANEL gy =, £1 894 (8
free E CONDENSER PANEL .. £1 14 0
' L.F. AMPLIFYING PANEL v g2- 3°0
H.F. K Pyl <153
Price includes Engraved Panel and Polished Mahogany Cabinet.

Parts - also supplied.

“K.B.IL” 2-VALVE RECEIVER (1 Rect, i L.F)

COMPLETE from Aerial to Earth

PANEL ONLY

LARGE STOCKS OF ABOVE NOW lN HAND. ALSO STOCKS
OF ALL OTHER AMATEUR REQUIREMENTS.

£15 15 0
= ° .. 8 8 O

We will have much pleasure in for-
warding yvou a free catalogue on
apphc'mon Trade supplied. En-

aniried invited for any branch of
Aerial Wire, d.. ,-100 6.~ ;% 49 |, special instrument. manufacturing,

to »Q01- each19
Complete Valve Panels - .... 228
Terminals,-neat, polished doz. 1'9
Valve Snckets oomplete iour 9(1

Carriage extra on orders under fz. CATALOGUE P{W, POST FREE, 4.
1 isten in’’ at our Showrcoms: Open 9 a.m. til 7 p.m.

Slider Rods,” 12% lengths, 1 sq. 7d. | “or parts of any description. THE ‘.‘ KtB-?, RADIO EQUIPMENT \ CON‘PANY,
BRITISH RADIG MANUFACTURING CO., J| oo 0fies € Showroons: 109, High Road, Kilburn, N.W 6.
(Desk 1.) ATHEN/EUM WORKS, HAMPSTEAD, LONDON, N.W, 8,16, 28 & 51 Pass Door. “(Bakerloo Rly,).

also at 75 High -Street, Hampstead Tel, Hampstead 3287. TRADE SUPPLIZD.

‘T
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THE MOST SENSATIONAL WIRELESS OFFER YET MADE.

TWO GOOD THINGS FOR EVERY AMATEUR.

“BROWN” “A” TYPE
RADIO HEADPHONES

Guaranteed New and Unused. NOT reconditioned.
120 ohms, 8,000 ohms,

42/6 49/6

Postage 1/- extra. Postage 1/= extra.

Maker’s price Maker’s price

58/-

A 66/-
SULLIVAN, 8,000 ohms - - -
Cash with order. Postage 1/=- extra.

Every *phone on approval for 7 days.

Why pay the maker’s prices and wait weeks for delivery when we
ean supply you on demand at less than trade prices ?

FULLER BLOCK TYPE
ACCUMULATORS

No plates to buckle. Internal short-circuiting an impossibility.
Will hold their charge for months longer than the “ plate” type.
4-volt 40 amp. IMPORTANT NOTICE,

We have just com-

£1 12 6 pleted negotiations
plus 1/3 carriage for the purchase of
£9,000 worthof these
Block Accumulators
IN ALL CAPACITIES

6-volt 40 amp. {

£2 8 9 3 up to 220 amp. hours.
plus 1/6 carriage. f Our catalogue is
i being compiled. In

Note.—These § the meantime wc

prices are 33} % B shall be pleased to
below maker’s \ quote for your re-
prices. quirements.

We hold the largest stock ot Accumulators in the country. London
readers can obtain same fully charged and ready for use on demand. No
other firm can offer this facility, as the ** Block ~typeis the only Accumu-
lator that can be kept in stock without the slightest risk of deterioration.

EVERY MAIL ORDER EXECUTED WITHIN TWO HOURS OF RECEIPT.

The CITY ACCUMULATOR C0. (Wireless Dept.),
79, Mark Lane, E.C.3.

Also supplied by—Selfridge & Co., Ltd., Wireless Section; A. W. Gamage, Ltd., Wireless Dept.; Barnsley

‘Phone : Avenue 91 (3 lines).
Telegrawms : ** Tyche Fen, London.”

LOOK OUT FOR OUR

British Co-operative Society, Radio Section; Richford & Co., 153, Fleet Street, E.C. 3 : The
South Wales Wireless Installation Co., 18, West Bute Street, Cardiff; The *“ All British ”
Wireless Manufactures Co., Ltd., 70, Central Buildings, 41, North John Street, Liverpool.

STAND AT THE EXHIBITION.

iii
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HIGH QUALITY
CONDENSERS

Complete with scales.

'0003 mt.

HOLDERS

¥ o

‘00l mi. 24/ ‘0005 mt.

UNIT - COIL

18/- 14/-

Patent. Shows method of fixing.

To fit any standard coil. Made of ebonite and
brass throughout, with excellent gunfn:'etzal finish.

Fixed Unit .. 0o N,
Moving Unit. . ) - 6/8
FILAMENT All Post Free.  Send your order to :—

RESISTANCES.
Dept. B.,

ASHLEY RADIO,

69, Renshaw St., Liverpool.

Tel. Grams:
Patents 1628 Royal. “Rotary,’
5/3 each. Liverpool.

---CQ Std bi

for ERICSSON PHONES

WHEN you instal your wireless

~—crystal or valve—you'll

of signals _and absence of
Specially suited to telephony.

generation.
Easy to the head, light -and comfortable,

are non-existent.
Write for Particulars

Head Office:

set
get

maximum results if you fit ERICSSON
PHONES—clarity, sensitivity, strengtb

“click.

ERICSSON PHONES embody the accumu-

lated experience of telephone manufacture for a

The

magnets never lose their strength and ' shorts

The BRITISH L.M. ERICSSON
MANUFACTURING Co.,. Ltd.

60, Lincoln’s Inn Fields, E.C.2.

Telephones
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“MAGNAVOX"
LOUD

Radio
brings it.
MAGNAVOX|

The MAGNAVOX
Loud Speaker is based
upon the electro-dynamic
principle. This form of
construction accounts for
the fact that the MAG-
NAVOX is not only the
most sensitive but also
the most powerful of
Loud Speakers.

No. R1282
(18“ Horn)

To enjoy and get the greatest possible satisfaction from
your Wireless Receiving Set, equip it with a Magna-
vox Loud Speaker. Hear the voice of the singer
faithfully reproduced, the perfect intonations of the
lecturer, or the natural sound of music. The Mag-
navox is established as

The World’s Finest Loud Speaker.

The introduction of the Magnavox Loud Speaker for use with
Radio Receiving Sets marks a most important development,
and will be the means of making Broadcasting extremely
popular.

Order Now if Early Delivery is Required.

SOLE AGENTS FOR THE UNITED KINGDOM :

Sterling Telephone & Electric
TELEPHONE HOUSE, Co., Ltd.,

210/212, Tottenham Court Road, London, W.1.

Telephone No, 4144 Museum (7 lines). Telegrams ‘Cucumis, Wesdo, London,’
Works : DAGENHAM, ESSEX,
BRANCHES: NEWCASTLE-ON-TYNE: 9, Clavering Place.

= CARDIFF: 8, Park Place.

WRITE FOR LEAFLET No. 326.

(PATENT APPLIED FOR.)

100% PROTECTION
AGAINST SURFACE LEAKAGE

\

- ) — -,
r © g O) ‘
| AERIAL INsULATOR. |

Length of Body 34 ins,, Dia.
I 14 ins,,Length over all 4 ins,

PRICE 26 cach. |
| ser or FOUR 10~ |
I Post Free. l

The Crystor Cowl Insulators are
absolutely essential to every wire-
less aerial, and, by providing com-
pletc protection against surface
Jeakage due to rain, hail, snow, or
fog, will immmediately incrcase the
efficiency of YOUR set. Send for
full particulars without delay.

Horizontal Wall or Vertical Roof

| 1
I Window I - I
! LEAD-IN | | LEAD-IN |
I

rrice 10/6 £t : rrice 10/- E?SJ_J

R ——

ALGISTERED

- THE CHEAPEST AND MOST
EFFICIENT RECEIVER

I The Crystophone type 20 T.T.
as illustrated has a wave-
| length of 180 to 3,500 metres.
No extra coils required. De-
| sired range can be obtained
1 | by merely operating * fine,”
“’coarse,” or ‘“long range”
l controls.

| PRICE

Send Your
Order Now.

The complete Crystophone outfit includes—
Crystophone type 20 T.T. complete - £5 10 O

Crystor Aerialoutfit - - - - - - £1 1 O
Sterling Telephone R. 1,285 - - - - £111 O
£8 2 0

We offer the complete wireless £7 12 6

outfit as above for .- . . . .

THE WIRELESS SUPPLIES CO.,
64, Mortimer Street, London, W.1:

'Phone: Museum 2672, 'Grams: ‘‘ Adragonax, Wesdo, London.”

Printed and published every Friday by the proprietors, The Amalgamated Press (1922), Ltd., The Fleetway House, Farringdon Street, London, E.C.4.

Advertisement Offices: Messrs. J. H.

Lile, Ltd., 4, Ludgate Circus, London, E.C.4.

Registered as a newspaper and for tramsmission by Canadlan Magazine

Post. Subscription rates: Inland and Abroad, 17/4 per annum, 8/8 for six months. Sole_agents for South Africa: The'Central News Agency, Ltd. Sole agents for
Australia and New Zealand: Messrs, Gordon & Gotch, Ltd.; and for Capada: The Imperial News Co., Ltd. S8aturday, August 26th, 1922. Y/Y

T Gystor
- COWL INSULATORS |

l
i
*

Phone: 10806 Central.

SS to be made to JOHN H. LILE, Ltd. (Sole Agents), 4, Ludgate Circus, London, E.C.4.

All Applications for Advertisement Space in POPULAR WIRELE



