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DIOPLION ” Transformers are
fitted to all our instruments, and we invite
you to make any comparative tests you desire.
1 Mitchell Amplifiers do not'infringe any patents. Insist

on seeing our Trade Mark ; it’s your guarantee.
You can orderthrough the post with every confidence.
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ADD A MITCHELL TWO ‘STAGER’

TWO STAGE LOW FREQUENCY AMPLIFIER DE LUXE

Whilst priced reasonably, all amateurs and users of Wireless Receiving equipment
quickly appreciate an article that looks well and performs its work in aceordance with
the appearance. Again, the internal work -is worth inspection. See how beautifully
eyery patt is set out and secured to the ebonite panel.

Mitchell Apparatus can Always be Distinguished

By adding the above unit you can considerably increase your signal strength, and,

as an input tr:-]x)nsformer is fitted, can be used in conjunction with any valve or crystal
set. Dimensions 77 X 7” X 3” in solid mahogany cabinet.

o An instrument you will be proud to purchase. PRICE 6 GNS.

Ap (Without valves or sundries.)

4
Q‘M,, 2y Next week we will be advertising our new “LOKAP* Coil

Holders and Stands, and the above instrument, with our
Coil Making and Mounting Systems, enables

you to build a long-wave range set ex-
ceedingly reasonably.

44.7'6‘
&

Mitchell ’Ph_ones 4,000-ohm total Price 25',

resistance give universal satisfaction Post 1/-

’Phones : Retail

New Cross
1541 Depot :
1540 188 RYE

Telegrams: LANE,

Now Gross 7 PECKHAM,
1541 i N S.E. 15.

MCDERMOT AM,LONDON, S.E.15.
- (] me - s e & EN [N N ] - - . - a WWMWW\Q

FL? WILL DAY CALLING.

i\ﬂ, OUR érystal or valve may be the TO ANNOUNCE SOME RARE BARGAINS.
? 13 best of their kind—your aerial high

CQ----- Do you eet HULLO!!! C.Q.

P
P

4 _as Snowdon, your tuner beautifully BES}‘ O(I‘;OREIFIE‘;H HEAD PHONES 22/6 per pair
sclective, but unless your ‘phones are BEST FRENCH HEAD PHONES, B _
O.K. you won't get maximum *sigs. 8,000 ohms. . . ST, .. 27/6 per pair
Signals come *thumping in"' through ERICSSON SPLENDID QUALITY BRIT .
*PHONES—they're built that way—for never- HEAD PHONES, 4,000 ohms. .. .. 26/- per pair

failing clarity and sensitivity. The magnets never Single Head Phones, with Cord, 150

lose their strength and *‘shorts " don't exist. . ohms. o, go ogi oo ilog 6/- each

And they're easy and comfortable to the head. Smgl:_’uglbzideg;l_‘;;‘é’:’ l“;)ﬂ:)l?r::d and 6/- cach

Back of ERICSSON 'PHONES®is the Trench Buzzer Scts, complete with

accumulated experience of a generation in Single Head Phone .. .. .. 10/6

telephone manutacture. Best Quality Filament Resistances .. 2/9 each, Postage 3d.
Write for Particulars Switch Arms with Laminated Blades 1/- each, Postage 3d.

3-Way Coil Stand for Panel Mounting 15/~ each, Postage 6d.
[he BRITISH L.M. ERICSSON Best Ebonite Knobs with Brass Nut

. MANUFACTURING co.’ Lud. inserted 2 BA. .. .. ...... 5d. each, Postage extra

. L= Insulated Sleeving, all colours .. bd.yard, Postage extra
Head Office: 67/73, International Buildings, Brass Terminals with Nut and washer 1/- doz., Postage 3d.doz
Kingsway, W.C. Complete Sct of Parts, including two Ebonite Plates, 4" x 4”

for making Best Quality Variable Condensers, .001, 9/- set ;

005, T/~ set; .0003, 5/- set.

Thees are only a few of our bargains. Do not fail to send
Jor our Price List aiving the lowest prices for the best
quality goods. Postage on «ll goods extra.

" '33/. per pair We always Stock the Famous HERTZITE CRYSTAL

1
: (4,000 ohms,) ! at 2/6 each or mounted in Brass Cup 2/10, postage 3d. extra.
i
1

All resistances !

Minstest i [ WILL DAY, LTD,
i LLel ., London, W.C.2,
Telephones |} 19:ksisesestersa, Londor, w2, §
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NEXT WEEK.

Making a Home
Broadcast Receiver.

Useful Analogies
for the Beginner.

; The Story of the
De Forest Valve,

The Coming Demand.

THE Post Offico is preparmg for a
great demand for wireless broad-
casting licences. Orders have been

given for-priating 2,500,000 forms, and it

is expected that they will be rcady for
issue very shortly.

At present any wircless enthusiast, so
Jong as he is able to satisfy. the authorities
that he .has some knowledge of wireless,
can obtain an experimental licence, and
already about 16,000 of these have been
issued. - This enables him to.conduct
experiments and, of tourse, listen in, but
not to send messages.

* * %

£4,000,000 Capital,

A RECENT extraordinary meeting of
Marconi’s Wireless. Telegraph Com-
pany authorised the raising of

£1,000,000 additional capital for the de-

velopment of broadcasting and other
wireless business. This will bring the
total capital up to £4,000,000. The directors
were also empowered to bortow money

to the amount of the capital of the company.-

Senator Marconi said that, in addition
to the construction of telegraph stations
in many parts of the world, they had
the advent of broadcasting. This was an
entirely new business which they had
every reason to believe would assume
very big dimensions, and would add very
considerably to the earnings of the company.

Not only was broadeasting proceeding
at home, but likewise it was going ahead
in most other important capitals of the
world.

Secret Wireless.
HE “ Chicago Tribune ” (Paris editign)
says Senator Marconi is wperfecting
a new invention in wireless telephony
in the form of a machine for strictly
private conversations.

“1 am working on a device for sending
messages directly betw een two points,”
he told the “Tribune’® representative
in Paris.

“The new apparatus eliminates - all
chance of outside parties listening in, and
enables messages to be sent and delivered
with absolute privacy,

““ We are already able to send 100 miles.
'This winter I hope to ‘perfect a device for
a Trans-continental service.”

Explaining the principle of the invention,
be said :

“ With an instrument built on the theory
of a searchlight reflector, I am concentrating
electric waves into beams that can be sent
in a straight line in any direction. Up
to the present we have had only a circular
radiation of waves from a sending point,

“Wireloss

| | TOPICAL NEWS AND NOTES.

all stations within range receiving the

vibtations.

“Now I expect to see wireless outfits
with which Londen will talk to Paris or
America in strict privacy.”

Ed * *®

Iddy Umpty.

A FINE way of teaching the youngsters
Morse ! . Buy them the game called
“Iddy Umpty.” It is just like

Snap, only the letters of the alphabet and

its Morse equivalent are used ; and, instead

of shouting “ Snap,” you have to say the
letter in Morse and its name. Tt really is
the greatest fun. These can be bought'
from any stationer’s.

o * *

The Marconiphone.

“ JRIS, the golden-winged Goddess of
the Rainbow, with the Swiftness of
the Wind, penetrates evervwhere,

leaving the messages of Heaven.”

The Iris flower, which is incorporated
in the picture painted for the Marconi
Company by the famous artist, Mr. Lewis
Baumer, has been adopted as the symbol
of the Marconiphone; for by means of
this most wonderful instrument the actual
tones of music and of speech can be con-
veyed more swiftly than the wind—nay,
swiftly even as light—and over vast
distances. of space to the expectant ears
of the world.

Joy and pleasure, entertainment and
solace can now bhe given to tens of thousands -
simultaneously, whatever their situation or
condition—to the humble -cottage and to
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COMMENCGING SHORTLY.

How to Make a-
D.F. Station,

.The Eliminator.
‘An Invention of erest
to All. -

Special New Section

for the Beginner.

This section will enable the

veriest novice to acquire a

good knowledge of wireless
in record time.

the palace, to the sufferer on his sick- bed

and to the lonely traveller far from the

gmenities of civilisation.

Truly, ¢ Iris, swift-footed messencrer of
the gods,” has become a reality. By the
marvels of science, her spirit has been
embodicd and her visible presence is
manifested to all by the Marconiphone.

* * *

Radio and Nelson.

IRELESS was.called to the aid of
Nelson’s flagship on the 117th
anniversary of Trafalgar.

Admiral Sir Doveton Sturdee wirelessed
from Marconi House an appeal for the
preservation of the Victory.

% * *

Wireless and Schools.

THE London Elementary FEducation
Sub-committee recommend the in-
clusion of wireless telegraphy in.the

curriculum of an approved number of

elementary schools, not exceeding 25. So

far permission has been given to 13.

* ke *®

A Radio Dance.

HE Radio Society of Highgate is
giving a radio dance at thc Gate
House, Highgate, N.6, on Saturday,

November 25th, 7.30 till 11. 30 pam:. Single

tickets (inclusive), 7s. 6d., and: double

tickets {(inclusive), 12s. 6d., maybeobtamed
from Mr. J. F. Sta.nley, 49, Cholmerley

Park, nghgate, N.6, and Mr_. D. H.

Eade, ‘“Gatra,” 13a, Sedgemere Avenue,

East Finchley, N.2.

Mr. P, A. Holges® set, at 16, Grove Hill Road, Bandsworth, Birmingham.



4947

"NOTES AND NEWS.
" {Continued from previous page.)

A Royal Patron.
AT the ordinary general meeting of - the
Wireless Society of London, held on
. Wednesday, October 25th, the an-
nouncement was. _made that H.R.H. the
Prince of Wales had graciously consented
to become the Patron of the Wireless Society
of London and its affiliated societies, and
that he noted it was intended to change
the title to that of the Radio-Society of
Great Britain in the near future.” The
President had acknowledged this com-
munication on behalf of the societies, ex-
pressing the extreme gratification that will
he felt by all connected with the Society at
this mark of His Royal Highness’s interest
in the work of Radio-telegraphy.
" * *

An Appeal.

THE following announcement was also
made regarding work which the
Society is undertaking in connection

with St. Dunstan’s. His Royal Highness

has expressed the desire to associate him-

“self with this work as his first action on

hecoming Patron of the Society.

The Council of the Wireless Society of
London have had under consideration a
request from Captain Ian Fraser, the
chairman ~of ~ 8t. Dunstan’s, that they
should bring to the notice of wireléss
amateurs a direction in which they can
contribute very materially to the instruction
and entertainment of blind people who are,
or will be, interested in radio-telegraphy
and telephony. Captain Fraser was him-
self blinded in the war, and has, both before
and since he lost his sight, made a hobby. of
the study of radio and allied sciences. He
states from his own practical experience that
it is possible for a totally blind person
with no more knowledge of the subject
than the average ordinary amateur to look
after his instruments, accumulators, bat-
teries, ete., and manipulate them with great
accuracy, and without any sighted assistance.
He further claims that with a little more
knowledge of the subject the connecting up
of instruments, experimenting with various
circuits, and even the building-up of simple
apparatus is not outside a blind man’s reach.
In his appeal to the council, Captain Fraser
points out that in spite of the above there
are initial difficulties such as the fitting-up of
an acrial, leading-in tube, ete.,, which the
most skilful blind man cannot undertake,
and that in the case of absolute beginners
unusual difficulties present themselves in
connection with the choice of suitahle
apparatus to purchase, learning how to
use it, ete.

* * *

You Can Help.

SINCE a blind man is deprived of many
forms of enjoyment which are avail-
able for those who can see, Captain

Fraser asked the council if it would con-

sider these points on behalf of its members,

and take steps to place them before the
councils or committees of all associated or
affiliated societies, with the following
objects : (1) To obtain an indication as to
whether or no the societies would be willing
to make a special point of arranging for one
or more of their members to make a particu-
lar friend of any blinded soldier or other
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Mr. J. Dale’s set, The Leys, Cambridge,

blind person who might qualify for member.
ship of the society, and undertake to give
him the personal assistance which is
obviously required in the directions out-
lined above!; and (2) if it is indicated that
the affiliated societies- are willing to help;
in this way, it is suggested that a notice,
should be printed in the St. Dunstan’s
Magazine, and in the Braille Press, and that,
all other suitable steps-be taken to let blind.
people know that-if they apply to.either
the Wireless Sociéty of London or to'Captain
Fraser, they will he put in touch witl their

local society, the members of which—if the
blind- person qualifies in all other respects
for membership—will be willing to welcome
him and give him special assistanee.

* ® 3

Radio for a Hospital.

HAVE you sent a. subscription to the
Royal National Hespital for Con-
sumption for the purchase of a radio

~set: for. the patients ? 'The’ address of the

appeal secretary is 18, Buckingham Street,
Strand, and remémber ** évely Iittle helps.”
. ARIEL.

sends telephony at 7 am., 9 am,, Il am,
12 noon, 1 p.m., and every two hours until
9 p.m. Caﬁs “ Dock Office.” - Liverpool
answers “ Bar Ship.” - .

In addition to the regular transmissions
carried on hetween the British amateur
stations, much telephonic conversation may
be heard from St. Inglevert (A M), Le

What you can hear =
every évening of the week on your set:
TELEPHdNY AND MUSIC TRANSMISSIONS,

Station. Call sien. Wave:length Remarks.
in motres, 3
Croydon s <« GED ,. 900 Throughout day to acraplanes.
Marconi House, London” 2LO .. 360 Not regular.
Writtle, Essex .. . 2NMT .. 400 Tuesdays, 8 p.m~. (Concert.)
Paris X FL .o 600 7.20 am,, 1115 am,, 5.10 pm.  Also
occasional telephony’ at 10.10 a.f.
Koénigswusterhausen LP 2,800 Between 6 and 7 a.m., between 11 and
12.30, and between ¢4 and 5.30 p.m.
The Hague - .- PCGG .. 108 .. Sundays, 3 to 5 p.m. (Coneert.):
Haren ., .- .« OPVH .. 99 e Practically every -20 .minutes past |’
each hour from 11.20 to'4.20; giving
messages to acroplanes- on the |
Brussels - Paris, Brussels - London, |
and Brussels-Amsterdam lines.
Brussels Meteorologic¢al ‘ =k
Institute .. .. OPO . Lo Slow C.W. and Morse. Easy reading
for amateurs. A
Messrs. Burnbam®
{Blackheath) 2FQ 440 About 9 oclock in tho evening.
Newcastle® : SBA 149 Between 6 and 7.30 p.m.
Nore.—~The Bar Lightship, Liverpoo!, stations are quite power{ul, hut they eall for

Bourget (7 M), and Brussels (B A V. Thesg

a little extra care in tuning.
940 metres: - -

All times given agpé.G.MLT.
. An -asterisk’ denoteg, transniissions made
‘porely: for experimental purposes.

The Rditor will' be pleased to hear from
amatears and  commercial experiméenters

ith regard to transmissions made at regular
honrs.

Wave-length,
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RADIO CENTRAL

AMERICA’'S GREATEST
WIRELESS STATION,
By
OUR NEW YORK CORRESPONDENT.
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FOR nearly fifty years Great Britain has
been the centre of the world’s cakle

systems, a position to which “she
attained by virtue of her imperative need
for swift communications with which to
carry on the foreign trade on which her
existence depends.

In the last few years a new method of
communication, has come into being, that
of wireless telegraphy. For many reasons,
each of them fairly obvious, it should have
happened that the focal point of the world's
wireless systems should have been, if not in
Tngland, at all events at some point in the
British Empire. -

Until a very few years ago England occu-
pied a leading place in the development of
wireless telegraphy, and, indeed, was carry-
ing on business here in the United States.
But since then the British interests in Ameri-
can wireless have been relinquished to
Americans, And since then, though it was

" not a consequence of this fact, America has

securcd an overwhelming lead in the devel-

| opment. of wireless communications. The

seal on this accomplishment was set by the
opening of the great Radio Central station
at Rocky Point, Long Island, 70 .miles

from New York City, which it is the pur-

pose of this article to describe. It has
made New York City the focal point of
world wireless communication.

For many years it had been the dream of
wircless engincers to erect a huge trans-
mitting station at some central point which
should be able to command a world-wide
field. TRadio Central represents the realisa-
tion of their dream. In itself it is one of
three units which comprise a complete
station for sending and receiving.messages,
but that aspect I will deal with later, first
describing the equipment of the sending
station, thc newest and most wonderful
patt of the whole.

‘The diagram showing the ground plan of
the station gives a better notion of the idca
underlying the conception of the station
than any verbal description. It will be seen
that there are twelve great aerials radiating
from power Louses in the centre.. The
drawing is not to scale, for actually the
aerials are brought much nearer to the centre-
of the circle. .

The twelve aerials are used to form a num-
ber of antenna systems, but combining one
or more as required.
Each spoke of the
~ wheel carries the
& traffic for an indi-
vidual country.
The arrange-
menb shown on

One of the huge

Alezanderson altermators at Radio Central, Each alternater has an output.of 200 k w,
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RADIO CENTRAL.

(Continued from previous page.)

the diagram is not permanent, but can be changed at
will. And asT described recently any two units can be
eombined through the synchronisation of two of the
alternators, giving, of -course, double the ecnergy. In
summer this renders the service completely free from
stoppage through static interference, for the signals sent
out with the combined energy of two 200 watt alternators
behind them, can erash through any static yet encountered.
" Each of the spokes of the wheel is a mile and a half
long, consisting of steel towers, shown in another illustra-
tion, 410 feet high. The cross arms hearing the antenna
wires are 150 “feet across. Eaeh tower contains about
130 tons of structural steel. The towers are sunk in
(Continued an next paye)
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This photo shows the ‘‘ lead in ' at Radio Centra} The system
is rather more comples than ap amateurs® “lead iml2

Interior of the station building showing high-
frequency inductance and condenser packs
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(Continued from previous page.)

8,200 tons of concrete, forming a bed under
each tower nine feet thick.

The whole station is thus three miles in
diameter, being the combined length of two
aerials. It occupies the astonishing area of
no less than ten square miles. ;

Each antenna consists of sixteen silicon
bronze cables, three-eighths of an inch in
thickness. There are 25 miles of this cable
in each antenna. The ground system for
each antenna unit consists of about 225
miles of copper wire buried under the entire
length of the antenna. It is arranged in
starfish and gridiron fashion.

The power of the enormous station is
obtained from a public generating station,
*which supplies current of 23,000 volts.” This
is used to drive the motors which are
coupled to the 200 kilowatt Alexanderson
high frequency transmitting generators,
which supply the exciting energy for the
antenne. .

So far only two of the antenna units are in
operation, but the remainder are being built
at a rapid rate. To care for the cxisting
transmitting apparatus there is a staff of
fifteen engineers. There are no operators
in the station, as will be explained pre-
sently. i -

At present the station works to England
o a wave-length of about 23,000 metres,
but with its multiple tuning, of course several
different, wave-lengths can be used.

In the beginning of this article it was
stated that Radio Central was only one of
three units making up a complete station.
The other two are the receiving station, and
the operating or controlling centre.
¢ This three-cornered idea was first con‘
ceived some time ago and is now standard
for all great stations where conditions are
suitable. The-most recent example is the
great new station at St. Assise, near Paris.
In the controlling or operating centre is
done the actual work of sending and re-
ceiving rmessages. Here are the operators
with their " automatic ~ high-speed trans-
mitting instruments, which send and receive
at 100 words a minute. In the ‘case of
Radio Central, the operating centre is in
Broad Street, New York City, a few doors
from the Stock Exchange and Wall Street,
and next to the central offices of the great
cable companies. From it the signals are
carried over land wires out to Rocky Point,
and there they are transferred automati-
cally to the antennz and sent out into the
ether.

There remains the third unit, the receiv-
ing station. This is situated at Riverhead,
a few miles from Rocky Point.
enormous multiplex receiving station, with

an antcnna system nine miles in length,

giving it a natural wave-length approxi-
mating to the wave-length of the sighals
received. Here the signals are intercepted,

transferred to land-lines, and again auto-:

matically réproduced on slips of paper.
- Radio Central is world-wide in its range.
Its signals are heard in practically every
country of the world,almost instantaneously.
It is owned by the Radio Corporation of
America, and was built mainly by the
General Electric Company. The erection of
the first two antennz with power houses,
alternators, switchboards; etc., occupied a
little over a year. '
Up to the present it is the supreme ex-
pression of the wireless art.

This is an’
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'HIGH OR LOW FREQUENCY.

By J. KAINE FISH.

THERE are many amateurs who are
now building their own wireless sets,

or who are thinking of buying the
finished article, to whom the question of
* What type of amplification shall T em-
ploy ? 7 presents itself: “Should I use high
or low frequency circuits ?” Among the
wireless enthusiasts who have given up the

. eryatal and are using valves, 1 don’t think

T am far wrong when I say 75 per cent. of
them employ two valves, It is principally
the “ Two Valves ” for whom these words
are written. .

Of the two valves one, of course, must be
the detector or rectifier, and it is the
remaining one to which the all-important
question of ‘“high or low frequency ?”’
applies. The answer to the question
depends primarily "on the stations one
wishes to receive and their distance from
the receiving set.

It is a sheer waste of good “ juice,” to say
nothing of the extra initial expense, for a
Londoner to use a two-valve circuit with
high-frequency amplification for the sole
purpose of ‘ listening-in” to the Marconi
concerts (2LO). After many experiments
I have come to the conclusion that this
circuit is only about 10 per- cent. more

- efficient than a single-valve circuit, and is

not worth the extra cost of filament current.

The H.F. two-valve circuit has its uses,
however; for those residing from 20 to
100 miles from Marconi House it will be
found excellent, and Londoners will, with
care in building their sets and endeavouring
to get the most from them, get fairly good
reception of Paris telephony and the Hague
concerts.

If two valves are decided upon, let the
second be in a low-frequency circuit if the
object of the set is to receive the broad-
casting concerts, and within 20 miles of the

transmitting station.  With three valves
the same applies, but one has more scopo
for diversity of circuits, for here can be
used both high and low frequency with
their respective advantages.

There are, of course, disadvantages- with
both methods of amplification. When listen-
ing to a high-power station such as 2 1.0,
which is fairly near in the ‘ wireless sense ”
to all Londoners, and a high-frequency
circuit is used, the volume of sound is little
more, if any, than that obtained from a
single-valve set.

With low-frequency.magnification one has
to remember that the audio-frequency or
sound-frequency is being magnified, and
this means that not only'are the incoming
signals, music, speech, and atmospherics
magnified, but all the parasitic noises of the
instrument itself, although these are negli-
gible in a well-made two-valve set. p

Both high and low-frequency ecircuits
amplify and magnify, for both words mean
practically the same thing. From Nuttall's
Dictionary it is seen that * amplify
means to enlarge, and * magnify ” to make
greater; but to distinguish between the
two 1nethods, high-frequency is generally
spoken of “as amplification, and low-
frequency as magnification,

Those amateurs using their sets for
experimental purposes will, of course, use
both types of circuits and will, like all
* wireless bugs,” find out for themselves.
For those who have a knowledge of Morso
my advice is H.F. every time.

With high-frequency a greater range is
possible than with a single-valve set, but
the volume of sound is practieally the same,

With low-frequency the volume of sound
is increased on an average to five times, but
its range is little greater than a single valve.

A Motor Car Radio Set, with Frame Aerial,
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HOW TO MAKE A LOOSE

IT is proposed to detail the construction
of a loose coupled two-circuit crystal

set with a useful wave-length range of
approximately 300-2,700 metres. The em-
rloyment of a closed circuit inductively
coupled to the open circuit represents a
distinct advance on the simple single-circuit
reeeiver, inasmuch that it will allow finer
tuning, greater selectivity, or the cutting
out of unwanted stations and the elimina-
tion, to a considerable extent; of such

N|
IN

b -

Fig.L

parasitic noises as atmospherics. The com-
pleted set will be easily adaptable for use
with valves, and the connections necessary
are contained in the concluding remarks.

If the following instructions are carefully
followed and the work not hurried the result
will fully justify the strictest attention
being paid to the smallest details.

Materials Required.

Before commencing the actual construc-
tion it will be as well to study the theoretical
diagram shown in Fig. 1, and the dimensional
diagram in section (Fig. 2), in order to gain
‘some idea upon what lines it is intended to
work.

Two feet of 12 in. x } in. and one foot of
6 in. x } in. teak should be obtained. The
wood should be well seasoned, but as an
cxtra precaution it will be as well to place
it in a moderately warm oven for an hour
or two to drive out @ny possible residue
moisture. Subsequently the re-entry of
this should be prevented by means of a
coating of shellac or a hard varnish.
_ For the base a piece 16 in. x 10 in. of the
1 in. material should be cut out and
Eevelled slightly to improve its appearance.
Two 10 in. x } in. strips should be screwed
along the two smaller sides in order to
raise the base, so that the underneath
wiring and projecting bolts can be accom-
modated. It will be necessary to use
screws of fairly fine thread, and holes of
slightly smaller diameter should be drilled
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By G. V. DOWDING, -A.C.G.I.

to the full depth that the screws will take ;
otherwise, owing to the hardness of this
particular wood, difficulty would be ex-
perienced in driving them right home. A
few turns with a large drill should be made

to countersink the heads of the screws to the

surface of the wood.

Then the large and small supports and
the centre supporting block should be cut
from the { in. teak to the dimensions shown
in Figs. 3, 4, and 5. It is most important

that these should be carefully squared and-

the measurements checked. Two Hholes,
centred exactly as shown in the diagrams,
should be drilled with a % in. metal drill
to a depth of { in. in the two supports.

For the two inductance former fubes,
which should be exactly 7} in. x 4 in. dia-
meter and 5 in. x 3 in., one large and two
small circular end pieces will- be required.
Beforc these can be constructed it will be
necessary fo purchase the tubes so that the
exact sizes can be ascertained. The above
figures refer to the outside diameters; the
sizes are standard, and no difficulty should
be experienced in obtaining them. Waxed
cardboard formers are retailed by most
dealers in wireless sundries, and these will
answer the -purpose quite as well as the
higher-priced ebonite tubes. 1
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Having obtained the tubes, the exact
inside diameters should be measured, if
possible, with inside callipers, in order that
their end pieces may be cut. It will not be
found a difficult task to cut the necessary
one large and two small circles from the
1 in. material. The circles should be
clearly drawn on the surface of the wood
and carefully cut round with a fret or key-
hole saw. If neither of these are available
a small tenon saw can be used to cut round,
first in the form of squares and then
hexagons. The remaining corners ecan be
trimmed off with a sharp chisel and the
circles finally completed with coarse sand-
paper, to make close, snug fits with their
respective tubes.

The drilling of the 1-18 in. holes in the end
pieces to take the slide rods is a little opera-
tion that calls for extreme care, as upon this
will depend the smooth and evening running
of the smaller coil. Figs. 6 and 7 show
the positions of the holes. In order to en-
sure balance a circle with a 1-18 in. radius
from the exact centre should be drawn. The
centres of the holes, 1} in. apart, should both
be on this line. That applies to both the
large and small end pieces. It will be as
well to mark these points on both sides of

/
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the wood and drill half-way through from
the one side and complete the drilling from
the other. To obtain exactly! similar
positions pins should be fixed to the centre
and a thread with a small weight suspended
from each side. If 1'18 in. radius circles
have been drawn on both sides it will be a
simple matter to mark the centres of the
holes so that they will be exactly in line.

Tapping. ‘ <M

Next comes the winding and fapping ot
the secondary or smaller coil .Three
ounces of 30 8.W.G. double silk-covered wire
will be required. The turns should, ke
closely wound in order to get on the, re-
quired 270. Tappings are to be taken at
every 45 turns so that there will be 6 con-
tact studs. The taps should be ‘taken
evenly along the top of the coil, and small
holes drilled to take the leads through. The
commencement of the winding should be
3 in. from the switch end of the coil and the
direction should be clockwise, (This latter
will apply to the primary coil as well.) The
end of the wire can be fixed to the former
by drilling this latter with a thick needle,
passing the wire through and securing it by
means of a carefully tied simple knot in the
wire itself.
_ When the point for tapping is reached it
should not be necessary to cut the lead and
heat a soldering iron; these should be pre-
pared beforehand. Six leads cut from the
30 gauge wire,-about 9 in. long, and a yard of
double flex as used for electric-light wiring,
should have their ends “ tinned ” in readi-
ness. The tinned ends of the flex should
be cut so that one is 24 in. longer than the
other. At the points of tapping a small
hole should be drilled in the former and the
lead pushed through.

Having completed the winding, the end
of the wire should be soldered to the shorter
end of the flex as shown in Fig. 8; it should

. be pushed through a hole from the inside of

the former, and if this hole is so drilled that

it proves a tight fit for the wire, so much the

better, as the wire can be pulled through

and a drop of seccotine will complete the

fixing. A }in. hole should be drilled in one
(Continued on next page.)
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HOW TO MAKE A LOOSE
COUPLER.

(Continuzd from previous page.)

of the small end pieces between the slide
.rod holes in order that the flex can pass
‘through.

Plenty of room will be found on the other
end piece to accommodate a 6-point switch
on the lines described in a recent issue.

Soldering. ;

The next operation will be to cut the tap-
ping leads so thgt just sufficient length is
allowed to permif of soldering them to the
¢ontact studs. Needless to say, this length
should be as small as possible. Tin both
the backs of the studs and the ends of the
leads before commencing to make the final
connections, and do not forget to do the
same for the end of the flex that will be
soldered to the centre of the switch. Having
completed the soldering, push both end
.pieces into their respective positions, but
Eeave the final screwing until the slide rods

A. E.

: ,

have been pushed through. This will
ensure that the holes are exactly in line.

The winding of the primary, which will
require 4 oz. of 24 S.W.G., 8.8.C., can now be
undertaken. In this case there will be two
gections broken by a * dead-end” switch.
Seven tappings will be taken, three from
the first section and four from the second.
A 9-point switch fixed to the base will be
required, but the wiring of this must be
left to the very last.

The “Dead End Switch.”’
Commence winding % in. from thc one
- end and leave 7 in. or 8 in. of wire in order
to form the lead to the aerial terminal. A
tap should be taken at each 20 turns until
80 turns have keen wound, and at that
point the wire should be cut, leaving at
least 10 in. free to provide the lead to the
‘“dead -end ” switch. The wire can be
made fast by passing it through back and
through two small holes pierced in the
former. The winding should be continued
after leaving another 10 in. for the second
"““dead - end ” switch connection with a
space of about 5 in. between the two
scctions. Tappings should be at every 32
turns until the remaining 160 turns have
been wound on, when the wire should be
made fast asin the first section, with at least
12 in. allowed for the lead.

If the wire has been closely and evenly
wound there should be a space of § in. to
spare at the end of the former, and a }-in.
hole should be drilled close to the wire in
line with the tappings. This will take the
flex from the secondary through to the base.

Two +#4-in. brass rods exactly 141 in.
long should now be obtained. It need
hardly be said that these must be absolutely

straight. The rods should be threaded
through the smaller coil and then through
the end piece of the large coil, which should
be forced into its position. The rods should
be inserted in the holes of the supports, and
a brief survey taken of the whole structure.
It will be necessary to carefully align it } in.
from the back of the base in order that the
screw holes can be placed. The best plan
is to drill the base and mark the supports
through with a bradawl. It will not be
necessary to up-end the whole concern to
do that. The positions of the supports can
be carefully marked round with a pencil,
and the coils laid aside. ~ Then the positions
for the holes in' the base for the tappings
and leads should be marked out. It is
better to run the tappings straight down
from the coil to separate holes than to
* bunch ” them, morc especially if the intro-
duction of valves is a possibility.

Fixing the Coils. )

The coils should be mounted with light
screwing first of all, as it is doubtful whether
it will be found that the secondary coil will
slide easily ; but the holes where it appears to
jamb can=te slightly rimed out with the end
of a file.- After this has been satisfactorily
accomplished the position can be marked
for the centre supporting block and the
screws taken out and the coils again laid
aside. Then the centre block can be
screwed into position and the holes drilled
for wiring and tapping leads. There will be
12 of these in line underneath the primary
coil, including the one of } in. diameter to
take the flex from the secondary.

The coils can then be remounted, atten-
tion being paid to that aforementioned flex.
This must be passed through the primary
coil and the }-in. hole in the base. This will
apply to all the other leads and their respec-
tive holes. A small screw should be driven

“from inside the primary former into the

centre supporting block and further small
screws through the formers .into the end
pieces, care being taken that none of these
touch the windings. The ‘large erd piece
should be screwed to the large support:

Wiring Up. g

At this point some amateurs may wish to
diverge and arrange the lay-out according
to their particular requirements, the only
further details necessary for the bare loose
coupler being.a 9-point switch and a 2-way
switch for the * dead end.”

A 0005 mfd. variable condenser will be
required for the primary coil and a 001
mid. for the secondary, both being placed
in parallel. A change-over switch to carry
the detector and telephone receivers from
one circuit to the other to facilitate tuning
is almost essential with this type of set. A
double throw-over knife switch, or even t{wo
2-wa?' switches, can be used. These latter
coupled together are shown in the diagrams.

A full wiring diagram is given in Fig. 9.
The fixed condenser should be underneath
the bace. Its value should be ‘001 mfd.

A perikon crystal detector, zincite pressing
against copper pyrites, will be eminently
suitable. The ‘ dead -end ” switch is a
simple 2-way switch operating at ‘‘ short
up to 1,000 metres.

If it is desired to employ the complete set
for valves all that is necessary is to discon-
nect the erystal and take the ““ A >’ and *“ E ”
“AT.IL” or “grid” and “ filament” of the
valve circuit directly to the centre points
of the change-over switch.
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BOOK REVIEW.

Wireless: Popular and Concise. By
Lt.-Col. C. E. Chetwode Crawley, R.M.A,,
M.IE.E., Deputy Inspector of Wireless
Telegraphy G.P.O. (Hutchinson,s. 6d. net.)

Reriewed by William Le Queuz, M.I.R.E.

The other day I opened a little book
called * Wireless: Popular and Concise.”
Isighed and exclaimed, ¢ Oh, yet another!”
I sank into my armchair and began to read.
I had read it half through before I glanced
at its author’s name. Then I was surprised,
for it is a strange fact that cvery work
from the pen of a Government official is
dull and uninteresting. But I found that
the book in question had been written by
‘“ a very old hand,” as they say in political
circles. Everybody in wireless knows
Captain Loring and Colonel Crawley, but—
well, I for one did not know that the latter
could write such an excellent book.

The “Four Sevens.”

First, the reader is taken swiftly through
the history of wireless signalling from
James Clerk Maxwell’s paper before the
Royal Society in 1864, when he proved the
existence of the waves we now use to-day,
to the ““ Four Sevens ”’ Patent No. 7777 of
1900, of Marconi, the master-patent which
provides for the tuning to a common wave-
length of the four main wireless circuits, the
spark circuit, the sending antenna, the
receiving antenna, and the detector circuit.

In concise form Marconi’s early troublcs
and experiments with the coherer arc de-
seribed, and T myself know those troubles,
for in those ecarly days I also experimented
with the coherer.  The discoveries of
Fleming, Poulsen, Dr. R. Goldschmidt, and
Alexanderson are described in a manner
that all can understand, and finally the
introduction of the valve, ‘* the revolution
in radio,” is fully explained, together with
that of the continuous-wave system.

It is the sound but simple style in which
the book is written which makes it such a
valuable contribution to our wireless
literature. Energy, wave-motion, screening,

“and lines of propagation are dealt with in

a manner so simple that everybody of
ordinary intelligence can understand.

He shows us by simple diagrams how
wireless messages are sent, and why they
can be received. Since the long-ago day
when I stood in the British Consulate in’
Leghorn, and witnessed the signing of the
first Marconi contract, a document destined
to revolutionise the world’s signalling anc
save the lives of countless thousands at sea.

Get a Copy.

Colonel Crawley puts to us very plainly
the great difficulties under which his de-
partment are working in connection with
amateur experiments. 1 have heard many
wireless men trounce the Post Office and
all its ways. But after reading Colonel
Crawley’s excellent little book I think they
will view the whole situation through quite
a different pair of spectacles..

I am an * early enthusiast,” like Colonel
Crawley, and I congratulate him upon his
book, for to all outside the official ecircle
it will be found most helpful, and both to
the amateur and the intending listener it
will be found of greatest interest. Every
wireless society should have a copy in its
library.
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HOW TO MAKE A LONG-WAVE RECEIVER.

"I‘HE panel is perhaps the most diffieult
part to construct, and great care must
‘- be taken in observing the various di-
mensions. I would advise that the reader
shopld first of all make himsclf thoroughly
acquainted ‘with the following instructions,
and endeavour to visualise the complete
receiver, thercby obtaining a clear idea of
what is required.

First, I will explain the lay-out of the
panel, as shown in diagram. This is a sheet
of }-in. ebonite (matt finish), 13 ir. by 8 in.,
and the sketch reproduced here” is in-
tended to show the position of the various
parts, both above and below the panel, and
that i8 why the reader should exercise his
imagination somewhat. « The fittings on top
of the panel are: One 4-pole change-over
switch, two inductance switehes, opne filament
resistance knoly, one valve holder or four
valve legs, ten 2 B.A. terminals.”

Varjous Parts.

The large switch is at the top of the
panel, and is shown in position on the short-
wave side. The two inductance switches
are marked Ll and L3. The filament
resistance knob is in the centre helow the
valve holder, and the terminals are dis-
persed two on the top, two at the right-
hand side, and six at the bottom of the panel.
There ate also eight studs shown, four around
each switch knob, and marked from 1 to 4
to correspond with the tappings on the coils
indicated at each side of the panel. The
remainder of the drawing, shown in dotted
lines, constitutes the instruments which will
he on the under side of the panel or in the
receiver box.

These are described clearly on the
drawing, but it will be advisable to explain
them more generously. The boxes on either
side represent the receptacles for the tuning

By Y. W. P. EVANS.
PART 4

coils, and should be made of ply-wood,
5 in. square "and 1} in. deep. These
will rest in the bottom of the receiver box
or cabhinet, and will be 1 in. clear of the under
side of the panel, when the latter is placed
in position. The second box, shown at an
angle (% in. deep), contains the reactance
coil, and is hinged on the other box at the
lower end of the drawing, and controlled
. throughout its swing of 90 degrees by the
_reactance switch, the fitting of which will
be described in a further “article on coy-
necting up.

The Change-over Switch,

The telephone condenser, grid leak and
condenser, .explained in previous articles,
are shown in their positions, the former

underneath the telephone terminals, and .

the latter below the 4-pole change-over
switch (c.0.s.), extending to the valve
holder. Should it be decided to have this
latter instrument on top of the panel, it will
be found most convenient if placed length-
"ways over L1 switch, between the position
of the long-wave box and the valve holder.
The filament resistance is generally about
2 in. maximum . diameter, and the coil
of resistance wire is represented directly
underneath the knob.

The construction of the 4-pole c.os.
will be dealt with first. This is made up of
two ordinary 2-pole c.0.s.’s, which are
usually sold on & porcelain base at 4s. 6d.
The reader can either buy two or make them
on similar lines to the trade article. If they
are bought, make careful notes as to how
the copper strips are secured to the base
and also the method of securing the terminal
posts, and then dismantle both switches

-and fit them to the top of the panel in exactly
the same manner, except that the distance
apart. of the copper switch blades should
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-either'end with a brass-nut.

- holder.

be % in., and the -extremities of the
blades should be joined together with
}-in. spacing rods (ebonite), having an } in.
brass rod through the centre, and secured at
{See diagram.)

Terminals.
Commencing at the top end of the panel,

-the first blade should be 1 in. from the

edge, the others spiced 4 in. fromi this
one, thus giving a full width of 2 in. to the
switch itself. The four centrc terminals are
connected to aerial, earth, plate, and
positive H.T. respectively (wiring diagram
will be given later). Keeping to the centre
line of the panel, mark off 3} in. from the

, and use this point as the centre of the
Two inches lower than this will be
the centre of the filament resistance, and
2 in. below this last point forms' the
centre for the bottom line of terminals,
which should be ? in. from the bottom
of the panel. That completes the meas-
urements on the central line.

Now mark off two points 3} in. from
the’ bottom of the panel and 2} ini on
eitherside of the central line, these forming.
the centres for the inductance switches.
Two more points 1 in. from each edge
at the top-left and right-hand corners form
a centre for the acrial and earth terminals,
and two more 3 in. from the top and
bottom of the panel, at a distance of 1 in.
from the right-hand .side, form the centres
for the H.T. terminals.

Shop-window Advice.

The various circles inscribed are as
follows: Switeh knobs for L1 and L3,
2 in. diameter, the studs being displaced
evenly on a half-circle 1} in. diameter.
Filament knob, 1 in. diameter, resistance
wire 2} in. diameter. The reactance
switch knobs are } in. in diameter, but
their position cannot be determined until
you are ready to fit the cabinet part of the
receiver. This will be described later.
On the under side of the panel the condenser
should be placed as shown, a good method
of fixing being by means of shellac. Give
the condensets a nice thick coat of shellac
and allow it to become * tacky,” and then
press firmly against the panel and leave
for about an hour, when it should thegn be
stuck fast.

If you decide to have the grid leak and
condenser on top, proceed accordingly.
All terminals, switch-ends, studs, etc.,
should protrude on the under side of the
panel about 1 in., so that thd wires can be
soldered-thereto.

The filament rheostat can be bought for
3s. 9d.,, and this is much more preferable
to the novice than attempting to construet
one. Should you care to try the experiment,
there are plenty on show in shop windows,

-from which you can make notes. The

writer has constructed several parts in this
way. By noting the varions instruments in
a shop window, and basing the same on
rough calculations, .quite good results are
obtained.

(To be concluded neat week).
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6 1 ” g *“ Polar " installations have been adopted by most of the leading
{ Polar Preshge' shipping companies in this country, by the British Post Office,

and by Colonial Governments.

““ Polar ’ equipment is installed at North Foreland (G.N.F.),-Seaforth (G.L.V.), and
many other important stations.

Having built up our reputation on commercial wireless equipment, we are now applying
our valuable resources and extensive experience to the manufacture of broadcasting apparatus.
“Polar” Radiophones. Under the title of ** Polar ™ thio¥hones we have a wide 1

range of amateur receiving sets. {hey are well designed,
soundly constructed, and finely finished, and extremely reasonable in price. - '
The set illustrated shows our standard design with sloping Ebonite panel, polished wood
_case, and silver lacquered fittings. Every type of unit required is available.

Prices from £2 15s. 0d. to £45 5s. 0d.

t  “Polar” Accessories. ** Polar ™' wireless accessories incorporate many new and
d exclusive features.

For example, the ** Polar '’ variable condenser is an entirely new design operating on a
new principle. The standard unit has a capacity variable from .001 m.f.d. to .0001 m.f.d..
being equivalent to a 29-plate condenser of the ordinary type. Dimensions, 3in.x3%in.x §in.

deep. Price, for panel mounting, 14s.; or in polished wood case, 20s.

& PR s = By buying all your wireless supplies through the ** Polar *
Polar” Radio Supphes' organisation you will obtain the benefit of our exhaustive

laboraﬁofy tests which are used to discriminate between competing items. Everything sold
under ** Polar "’ auspices can be relied upon to be the best of its class.

Ask your wireless dealer to give you ** Polar ™ wireless equipment or apply direct to one !
of our branches or head office.

RADIO COMMUNICATION C9L°

34-35, NORFOLK STREET, STRAND, LONDON, W.C.2

Telephone Telegramss
CENTRAL 1021 & 8005. ‘ RADIOZOMCO, ESTRAND, LONOON 7

Sot
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WIRELESS WORTH WHILE

COMPLETE

INSTALLATIONS ERECTED, AND, LEST

WORKING SATISFACTORILY, PERIODICALLY INSPECTED.

‘Reactance.

of “De-Luxe”

QOur 3-Valve
Broadcasting Set.

A Revelation in Wireless Sets employing 1-Valve Detector,
two valves for low-frequency amplification.
includes Vanable Filament Resistance, three Valve Sockets, Gnd
Leak and Condenser, two highly efficient Transformers, Grid Potential
Blocking Condenser, Variable Condenser, Series Parallel Switch,
Switch for using Loud Speaker or Headphones, Tuner . and
Complete with three Valves, Loud Speaker, and set
Headphones.
Size 9: by 7 by 10; inches high.

THE MARVELLOUS 3.VALVE SET THAT WAS THE FEATURE OF THE EXHIBITION

Apparatus mounted

Mounted in polished Walnut Case.

The NEW SYSTEM TELEPHONE Co., Ltd.,
212-214, Gt. Portland Street, London, W.I1.

Telephone No.:

MAYFAIR 3779.

A Re.c_,eiving Set without 'Phones

is like a ship without a rudder,

The “Brown” Super-Sensitive Telephones

These Telephones are unquestionably the clearest and most
sensitive made, and, consequently, increase the distance over
which wireless can be heard.

BROWN'’S are recognised as the most comfortable to wear, due
to their extreme lightness in weight and adaptable adjustment
There is ,bo wireless head phones in the world to compare with
BROWN

WIRELESS
INSTRUMENTS

N and parbs manufactured
\ by and bearing the
\ name * BROWN » can
‘““A%" TYPE still be bought - with
Low Resistance absolute confidence in

b their quality, value, and
efliciency, because
throughout this period
of increasing wireless

High Resiseancel
62 - to 66 - 3 activity 5. G. BROWN,
‘“p* TYPE : Ltd:;, lLave wisely re-

Low Resistance ! fused to lower their
48 - it high standard of quality

High Resistance g ¥ -
ILLUSTRATED
’ CATALOGUES
FPOST FREE

(Above prices
include cords.)
IMPORTANT NOTICE.—When purchasing BROWN'S, you,
should see that the name BROWN is stamped on the bick of
each ear-piece.
IN UNIVERSAL USE. AS SUPPLIED TO BRITISH, ALLIED, AND VOREIGN
GOVERNMENTS,

Head Offices /m& London
and Works—

VICTORIA Rd,,
NORTH ACTON,
LONDON, W.3,

Showrooms—
19, MORTIMER
STREET,
LONDON, W.1.

/Mopﬂmta ;Tn:t, 5, ¥

| Posted per return.  Our sets are

RELIANCE RADIO
SERVICE CO

THE “* RELIANGE ”
CRYSTAL RECEIVING CABINET.

Consisting of Ebonite Panel mounted in Qak
Cabinet with lid; Tuning Coil an condenser,
Patent Crystal Detector, totally enclosed in glass;
4,000 Ohms. Double Headphones 100 feet of
Stranded Copper Wire; 2 Shell ‘Insulators,

No further outlay, no batteries required. Each |l
set has been tested and carries our guarantee,
and we confidently assert that for the price it is
the most compact and reliable that is obtzinable

PRICE COMPLETE
£3-15-0

INSTRUMENT ONLY
£2-2-6

We have also a complete range of
Valve Sets in stock from £8 8s.
to £20. Send for our catalogue
giving full particulars and illustra-
tions of the various complete sets
and component parts for building
up sets that we have in stock.

open to inspection ¢t our- London
address at any time. Decmonstra-
llons given with pleasure. You

vill not be urged to buy as we
knov you will come to us after
comparing our goods with other
makes. Call, ‘phone, or write.

TRAD: ENQUIRIES SOLIUTED.

RELIANCE RADIO SERVICE CO,
283, St. John Street, Clerkenwell, London, E.C.1.

'PHONE: CLERKENWELL 4290.
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‘WIRELESS WITHOUT AERIALS.

ARCOXI, in 1896, was the first to use:

an upright aerial in combination

with a Hertz spark-generator, "an
inventive step which marks the birth of
wireless as a commercial proposition.

‘Whilst " previously the distance over’

which Hertzian waves could be transmitted

and received was limited to a mile
or two at most, Marconi’s aerial
-gave an effective range which
M gradually increased from tens to

i hundreds, and then thousands.of.
S miles. Nowadays it is a common-
place affaif to girdle the earth with

radio messages. This extreme

! ackieved by utilising energy of

il verylarge wave-length, which, in

turn, has necessitafed the erection

of costly and claborate. aerial
systems.

From many points of view even

the simplest form of extended aerial may be
said to constitute an unnecessary and
cluinsy obstacle to that universal use of the
wireless medium which should theoretically
be possible. The really essential factor of
wireless communication, the ether, is all-
‘pervading, and provides a permanent and
ready-made conmecting link between trans.
mitter and receiver, wherever these may be
located.

A Fascinating Prospect. |

Incidentally, it is certain that many who
now stand aloof from the cult of amateur
wireless do so because they hesitate to
undertake the trouble or expense involved
in erécting unsightly masts and wires.

Unfortunately, however, a terminal erec-.
tion of some kind or other appears to be
inevitable, particularly for transmission,
but ‘there is no doubt that if the present
awkward arrangement could either be eli-
minated altogether, or else replaced by some
simpler-and more * manageable’ device,
a tremendous field of development would
at once be opened up.

There is a decided fascination in the
idea of a new system of wireless by means
of which it would be possible to make tele-
phonic connection at any time, with any-
body, and in any place, and it is con-
ceivable that this prospect is not so utterly
impossible of fulfilment as may at first
sight appear. The problem will practically
be solved when the right substitute for the
aerial has been discovered.

Whilst the final solution still remains
with the future, there is evidence that the
subject is even now being seriously tackled
upon entirely new and revolutionary lines.

Although ordinary air is normally a
perfect insulator, it 18 well known that by
means of ionisation it can be made to some
extent a conductor of electricity.

A
M - range . has,' however, only been-

By SEXTON O’CONNOR.

For exhmple, in the early forms of “ soft ”
valve, there- was usually an appreciable
amount of air or other gas left within the
globe. Instead of this forming an obstacle
to the electron flow between the filament
and plate, the ionised particles of the
residual gas actually gave rise to an increase
in the value of the current passing through
the valve. In other words, they enhanced
the conductivity of the plate-filament path.

Tonisation.

Again, the upper limit of the atmosphere
is bordered by a layer of rarefied air in an
ionised condition—generally termed the
Heaviside layer—which undoubtedly acts
to some extent as an electric conductor.
In fact, it is due to the reflecting action of
this fionised layer (analogous to that ex-
hibited by metallic conduetors when struck
by ether waves) that it is possible to get
wireless signals around the curvature of
the earth, instead of losing them in inter-

stellar space, ag would happen if they kept

strictly to the theoretical straight path of
propagation.

Now, one of the known methods of
ionising air is to pass through it a concen-
trated ray of light that is rich in ultra-
violet rays. Such rays are much shorter
than normal light-waves, which in them-
sclves are almost infinitesimally small.
(Actually, the ultra-violet rays have a wave-

length which is commensurable with the:

size of the air molecules themselves, and

F e
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therefore with-the. orbits of the assotiated

. electrons.) The result is that in their

passage through the air these extremely
short light-vibrations displace or set free
a proportion of electrons from the mole-
cules, thereby rendering the gaseous path
containing the free electrons a conductor

. of electricity.

A ‘‘Beam ’’ Aerial.

It may be pointed out that the modern
definition of an ordinary metallic conductor
of electricity simply states that-it is a body
wherein the electrons are so loosely bound
to the atoms that they caused to pass from
one atom to the next by application of an

| IWWW

SPIKED COUPLING - RING
FOR CONNECTING SPARK
SET TO THE BEAM AERIAL,

Fig.3

D.

electro-motive force, the result of such a
continuous “* electron drift > being what we
term an electric current.

Recently investigations have been made
as to the feasibility of utilising a concen-
trated beam of ultra-violet rays as a means
of creating a vertical column of ionised air
which will be-able to take the place of the
usual metallic receiving and transmitting
aerials. The original suggestion was due
to Mr. J. Hettinger, who first put it forward
during the War,

The underlying principle is cleaily seen
from the diagram givenin Fig. 1. A search-
light beam of ultra-violet rays A is'produced
by means of a suitable electric arc or
mercury vapour lamp B, the light being
concentrated and focused by means of
quartz lenses.

Transmission.

The upper end of the resulting column
of ionised air remains insulated, as in the
case of the ordinary wire aerial. The
lower end is * tapped ” or connected to one
lead of any high-frequency generator—for
example, a spark set S—by means of a
metallic ring: or coupling-piece fitted with
upwardly pointing prongs D, shown separ-
ately in Fig. 3. )

The prongs facilitate the discharge
current from the metallic ring into the
column of ionised air. The other lead from
the generator is earthed, as shown, so that
the beam aerial forms one plate of a con-
denser, the place of the other plate being
taken by the earth in the usual way.

In order to cut off the condueting path
of ionised air between the metal ring or
connecting grid and the Jamp source, a
transverse electric field is interposed, ag

(Continued on nex! page).



SUPPOSE no law, -or code of laws,
seems fair to every individual—hence
ruleg and regulations have to be passed

for the greatest good of the greatest num-
ber, and the exceptional person sometimes
{cels ill-treated. Some of the early Post
Office regulations did ‘seem just a little
onerous, and, like many others,” we
felt inclined to clamour for more freedom.
Thanks to the well-directed efforts of the
Wireless Society of London, many con-
cessions have already been granted, and

the friendly and helpful attitude of the

Post Office officials to the genuine experi-
menter-is a point for national congratula-
tion. We fcel that one additional regula-
tion respecting transmitting licences is
urgently wanted, and that its adoption
would result in reduction of interference
and sccure more satisfactory reception for
all workers.

We will deal first with the trouble and
then with the remedy.
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NOTES ON THE LONDON ETHER.

By- 2 AN.

Wireless is becoming too easy and too
attractive to suit the view. of the early
pioneer who was brought up on coherers
and magnetic detectors.

It is the mysterious and almost miracu-
lous character of radio science which gives
it its uncanny and nearly morbid attxaetlon,
for all of us have a t,ouch of the mystic in
our mental ‘ make-up.”

A ‘“ Radio Freshmzn.”

It takes all kinds of men to make ou
every-day laborious old world, and I think

r

that radio seience can claim to have repre-’

sentatives of all grades within its ranks, from
the bluff, jovial and genial 2? ? to the
lean, attenuated and super- mtellectual but
well-beloved old 217 ?. Some are ad-
mittedly there for crude commercial rea-
sons—and why shouldn’t they be ?—while
others are there for pure love of the science
itself.

~

Home-constructed set belonging to Mr. H. B. Wilks, 92, Mayford Road, Balham..'S.W. 12.

WIRELESS WITHOUT
AERIALS.

(Continued from previous page.)

shown at CC. This is created between the
two plates of a condenser connected to .the
torminals of a direct-current generator or
a high-frequency alternator F.

Possibilities.

It is well known that certain metals,
such as rubidium and alloys of sodium
and potassium, emit streams of electrons
when a ray of ultra-violet light impinges
on their surface. In order to take advan-
tage of this additional ionising factor, the
surfaces of the pronged ring facing upwards
are ceated with a covering of such metals.
. To inecrcase the conductivity still further
-a constant direct .or alternating electric
field may advantagcously be applied to

the heam aerials, upon which the signal
currents are superposcd

For this purpose the two terminals of
a dircct-current generator, or alternator Y,
arc linked by means of the spiked.ring
coupling-picee to twa beam aerials ananged
to intcrsect at a given height above the
ground.  Two such intersecting beams may
also act so as to give a direetional cffect to
the tiansmitted signals, as indicated in
Fig. 2.

It is conceivable that . such  ionised

- beams might be cansed to penetr ate the so-

called Heaviside layer. Oidinary tele-
graphic or telephonic messages could then
be transmitted by utilising the conductivity
of this uppee region of the atmosphere as

: the connetting circuit hetween two beam-

acrials located at a distance from "each
other and acting as two tapping points for
the entry and exit of the- signalling
currents.

Naturally this hig collection of representa.-
tive types includes many who have rushed
into radio without serving their technical
apprenticesliip, and whilst the more expe-
rienced old birds'are always ready to extend
a helping hand to recent converts to our
art, it ‘is a little disconcerting to hear a
“radio Freshman” shouting to all and
sundry, ““ Hello, hello, Lello, is anybody
about ? I want to know what my wave-
length is and whether my speech is quite
O.K. Changing over.”

This is dangerously ncar the forbidden
signal ““ Hello C Q,” which is the official
call for all stations and is abeolutely « ver-
hoten” to the amateur expesimenter.

- Anyone who listens #o  the nightly
clamour in the London ether cannot fail to
be aware that experimenters who are nomin-
ally working on a wave-length of 440 metres
are actually to be found on wawedengths of
anything between 380 metres: and 500
metres.

Cruel.

While two bodies cannot, of ecourse,
occupy the same space at the same moment,
it might be theoretically possible for all
the London amateurs to comply strictly
with the regulations and work dead on the
official 440 metres, but it would result in
hopeless confusion, so that a little reason-
able latitude would doubtless be permitted
by the authoritics. At present wide range
on either side of the official point, occupied
by the amateurs, is altogether inexcusable,
and can only be explained on the assump-
tion that many transmitting stations are
not. provided with wavemeters, or that
their owners fail to make use of them.

We would suggest that in future one of

the qualifications required for applicants for
transmission licences should be the posses-

_sion of an accurate wavemeter and the

ability. to use it intelligently,
London amateurs were busy on a recent

Sunday night. 2A J was working at
2 A A, using relatively big power and

.tla.nsmlttlng very clear speech, which we

reccived with great intensity on the loud
speaker operated by two valves only. He
gave us clear and lucid diréctions for con-
strueting model gliders by the aid of paper
and seccotine, and told ns the length of

_flight we might anticipate from the finished

model under certain conditions. We only
regret that the lack ‘of ‘paper, scissors.
seccotine, and time prevented us from

"carrying his directions into effect forth-
~with.

. 2AJ was not qufte so successful with
his music. The modulation produced by
the gramophone was noching like so intense

“or clear as that obtained by his speech.

The cruellést criticism we have ever heard
of amateur musical transmission was inter-
cepted in the cther on the same occasion.
One gentleman, who shall be nameless,
addressing another gentleman, who shall be
cqually anonymous, said that his transmis-

_'sion on the occasion. referred to was nothing
_ like so0 good as his normal transmission, but
. expressed the hope that his {riends might be

able to recognise the tune.
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A CHEAP
VARIABLE CONDENSER.

ARIABLE .condensers of the moving
and fixed vane type are rather expen.
sive articles to buy and very difficult

for the amateur to make, but a very effective -

variable condenser, if made in the following
- manner, will do all that is required for a

TELECTRC
LIGHT 8i0CK,
\

SCREWS INTO WODD

WAXED PAPER LINING.
S

WO0D BLOCK 10
WHICH TUBE IS
SCREWED.

3% ROUND
E L.BLOCK
, CUT A FLAT on/ BACK St0€-
o  BLOCK HERE VIEW ViEW,

few pence and a little patience. The follow-
ing instructions are for the construction-of
a cheap condenser, and by little additions,
according to the amateur’s fancy, it may be
made quite a smart-looking instrument.

Construction of Plates.

In the first place you will require two
tubeés about 2-ins. in diameter.
ke 2 ins,, and the other slightly smaller, so
that it will pass-inside easily. They should
be 8 or 9 ins. long, but it is quite a simple

matter to make the whole thing.

One ‘should

Procure two pieces of zine, say 9 ins. by 6,
and form them into tubes by rolling them
round a broom handle, iron pipe, or any-
thing cylindrical that is smaller than the
actual size required. You will find that the
Zine will spring open, and it is best to warm
it first. This will make it easier to handle,
and it will not be so springy. Solder the
seam, and allow the edges of the first tube
to overlap, say a sixteenth of an inch. The
other tube that will have to slide inside will,
of.course, overlap a little more, about § in.

The Dielectrie.-

Next thoroughly * paraffin wax * a piece
of foolscap paper of sufficient size to neatly
cover the smaller tube. Warm the tube,
and wrap the paper round it whilst warm.
This will stick the .paper to the zinc. Do
not have a lot of overlap of paper. When it
is cold, try it for a sliding fit inside the
larger tube, and by a little opening or
closing of the larger tube it will be possible
to get a very decent fit.

A neater way will be to line the large
tube with paper in a similar manner, and
leave the smaller tube quite plain, opening
or closing the joint till a nice sliding fit is
obtained.

So much for the metal part. You will
now want a piece of wood for a baseboard
4 or 5 ins.’ wide and 18 ins. long, also two
33-in. electric light blocks. Cut a flat on
each, as in the drawing, and fasten a piece
of wood on each, so that they fit inside the

tubes. Mount the whole as shown in the

drawmg, and a very useful condenser will
result! ~-Soldering the joints will make a
much'stiffer job of the tubes, and the sliding
tube will retain its nicety of fit.

Frame Aerial Set erected by Mr, C. H, Land, 1276 Leeds Road, Bradford.

_that the thread has

HINTS ON
SCREW CUTTING

OST amateurs. find a time when a

thread to take a screw is absolutely

essential, and how to get over the
difficulty is a bit of a worry.

One hears of ““ taps” and ¢ dies,” so the
first thing is to understand the meaning of
these terms. The tap is a tool that cuts
threads in a hole to take the screw; and
the die is the tool that will cut a thread
outside the metal—such as a piece of wire
that will fit the thread in the tapped hole.

As an instance, we will suppose that a
piece of metal is desired to have a hole with

"a thread in the hole to take a screw. First,

the hole has to be drilled smaller than” the
desired thread, so assuming that we are to
put }-in. thread in, then.we will have to
drill the hole % in.

Method -of Tapping.

There arc two taps required for each size
of thread : one is a taper, and has very little
thread at the starting end. This tap gradu-
ally cuts the thread, and the next tap, with
the full thread, completes the work.

Now for the sctew portion. In this case
we wdl assume that the thread has to be on
the'end of a long piece of wire. This
thread will be cut with the dic.

It must now be explained that unless you

.have a costly sct there will be no separate

dies for each thread, and for such small
work this is unnecessary. The easier form
will be to buy a serew plate. . This will have
several sizes of threads in it, but it is ad-
visable to see that you get a good malke, and
clearance ”’ holcs.
These will look as though there are threc
holes close together: the centrc hole has
the thread, and the others are to allow the

_cut nctal to clear away from the thread

proper.

 Sizes of Dies.

If funds will allow, it is as well to buy a
set that has the little dies in a sort of {rame
that will be pressed on to the metal when
cutting the threcad by mecans of a thumb-
screw at the very end. This pattern also
allows of making a thread that is slightly
tight or loose as desired.

As a guide, the following sizes will be
found most useful to start with, and may
be added to at times and when a hetter
knowledge of threads has heen obtained :
T I, 37 in., L in, % in, and #; in.

Ask for standard Whitworth size, as this
will allow you to cut threads that will take
screws that may be in your stock or can be
purchased. The taps arc made square on
the top to take a tap-wrench, but the ama-
teur will find it is very easy to make just a
little piece of flat metal about 3 in. long and
1 in. wide with a lole in the centre, or a

.piece of round metal flattcned in the centre

and then drilled and the hole made square.

Never try to cut these small threads
quickly ; put very little pressure on, and
take timc over it or it will be found that
brass will easily break off in the die, and if
you happen to have a screw-plate it will
give a lot of trouble to remove it.
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FOR FINEST RANGE OF
Wireless Supplies

and
Complete Panels
for Crystal or Valves you cannot do
better than consult our Catalogue.

We also Manutfacture Wireless Wires and
ables.
SPECIAL TERMS ON I{I'.CEIPT OF
TRADE

For the Amateur who desnres to make up
his own Panel all parts arc fully illustrated
and listed.

To the Purchaser of the Complete Receiving
Set our prices will be found most favourable,

Send for Catalogue A/23, | & I ‘

/\ xtreme 1 ensi-
Goldslone, "3

b e g B 31

HERE'S REAL RADIO SERVICE~~3 [~~~ == —=——~——————=—"~ "7

CRYSTAL SETS, 12in. x 4in. cylinder, Double Slldcrq £1-5-0 l
CRYSTAL DETLOTORS, mounted on ' Ebonite - 3/6
AERJIAL WIRE, tmnndcd copper, TIR .. .. RN —— 36

Loud Speaker. Superior
to those sold at double the
price.

Price - - 36'-

SLIDERS and  PLUNG 6d. & 9d,
CRYSTAL CUPS, H!rgle sn-e\\ and_Three-screw o e .. 24, & 3d,
ALUMINIUM VANES, Fixed and Moving, per doz. . 9d.
SPACERG Small, per doz., 24id.: nge, per doz, .. .. 4:d,
e T VARIABLE CONDENSERS)
SWITCH, ARMS, (‘ompl(-te with nuts, coll:u. cte L 1’6 I
RHEOSTATS, Splendid Value . 2'6 1
i%?)gf'l};n{:ml;l\.\gd I\a%ngélc"ir \$ “t-er'l:nu 1 ends i(s) ' l
INDUCTANGE., Wound. 24 Enamel e\:{'lr\'e, 1. x $im o o 3'e In response to our recent offer of VARIABLE CONDENSERS
TaLEPuoﬂS Double nendbandsn 4"000‘I min J - £1-2-6 our STOCK WAS CLEARED IN A FEW DAYS, with
0 T s all ~ Socket Jouts, TR I consequent disappointment to many of our customers. |
CONTACT STUDS. with Nuts, per der. . = 6d. Although we regret that it is impossible to repeat at the same
::A;‘;Envl!i;“;gﬁlé for High Tenvion, per doz i gido prices, we have been able to make a FURTHER ADVAN- |
EBONITE (Engraved), Condcnsel Dh]u ” . - — l"S. | TAGEQUS PURCHASE OF RAW MATERIALS “"HICH,
EBONTITE, *heeé cut to any siz, per Ib. 4/6 BY MASS PRODUCTIOX, ENABLES US TO EXTEXND
INSULATORS, Shell, 9d.; Ege, 6d.; Reel .. . .. . 2y OUR OFFER AT CONSIDERABLY BELOW COST PRICE. |
Electrical and Wireless Engineers, l Each Condenser is ACCURATELY ASSEMBLED AND
Water_loo Electric Co., 1. WATERLOO RD,, LONDOY, 5.E.1. FITTED with cbonite fop and bottom Plates, Polished |
Telephone : n‘”_pi::';-e P e o S AT [ I Knob and Pointer, and Ivorine Scale. All Aluminium Vanes, I
[ Approx. Ca . Vernier
- Nm l}’lif;:lh ggl '0?;)75 020‘;)5 '0003 '0|0302 000t ((\0905) l
- 0. O ates
_—!IIIIIIIIIIIIIIIIlIIIIIllIlIlIIIIIIIIIIIIIlIIIIIIIIIIIIIIIIIIIIIII|IIII!I||IIIII|III|IIIlI|IIIE 450 350 500 675

BROADCASTING

IS NOW ASSURED
GET YOUR INSTALLATION BEFORE THE RUSH.

HOW TO BUILD THE FINEST RECEIVING STATION EXPANDING BY INSTALMENTS.

TO REOCEIVE SIQGNALS YOU MUST HAVE Aerial Wire, 150 ft.
Silicon Bronze, 4’6 ; Insulators from 4d. each; Tuning Stand (3 cails),
30/- ; Colls from 1 /3, according to W.L. ; Detector Umt {valv e), 376 ;

Phones from 24/- ; Condensers, V. .nrhble, 5/ to 36/-; H.T. and L.T.
Batterles, #ee our list.

TO |NCREASE RANGE YOU REQUIRE 1 H.F. Uhit, 37,6, and so
that your friends can hear add 1 L.F. Unit, 45/-.

Illustrated Catalogue, ** W,” including list of stations, useful books,
ete., we can supply, 6d. post free.

EON WIRELESS SUPPLY COMPANY,
115, FLEET STREET, E.C.4.

IRRTERRTR R

e 1146 914 81- 7(- 613 4{9 306,

CARRIAGE PAID. CASH WITH ORDER.
| ORDERS IN STRICT ROTATION.

These Condensers are GUARANTEED PERFECT and carry
our MONEY BACK GUARANTcE. All Memittances received
atter this offer is exhausted will be immediately returned:

A DISCOUNT OF 10 PER CENT. WILL BE ALLOWED ON ORDERS OVER £10,
BEYOND WHICH NO FURTHER REDUCTION CAN BE BIVEN FOR ANY QUANTITY.

| WIRE OR FOST YOUR ORDER PAMEDIATELY. |
ITHE BRITISH RADIOCPHONE COMPANYI
SALES DEPARTMENT

Telegrams :—Britislnanll?‘::lilophone, BULWELL (NottS-) |
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CONTROLLING MODELS BY WIRELESS.

By MAJOR RAYMOND PHILLIPS, L.OM., Late Mer’nbeAr of the Inter-Allied Commission of Control.

W HEN assembling the selector described
in my previous articles, it will be
advisable to loosely fit a brass
washer {5 in. thick to each of the drum
spindles. Such a precaution will obviate
any possibility of the brackets, or supports,
coming in contact with the ratchet (fitted
at one end of the drum) and drum flange,
thus reducing friction.

Final Adjustments.

Care should also be éxércised when mount-
ing the drum, and particular notice talfen
that the latter revolves freely when set in
motion by magneti¢c impulses.

The contact springs should be so adjusted
that any unnecessary friction is eliminated.

On referring to Fig.-1 (No. 21 of PoPurLaR
WiRreLEss) it will bc observed that the,

balance-spring H can be adjusted until the
desired tension is attained. The adjusting
screw G should be so arranged that the
distance of the armature D from the cores
of the electro-magnet B does not exceed } in.

The eight terminals can be attached to
the baseboard, and connected up as shown
in Fig. 1 (this article).

To simplify matters the diagram is ar-
ranged as a skeleton plan, and shows a
baseboard A, electro-magnet B (armature
not shown), drum C with contacts D, DI,
D2, and E, El, and E2. Contacts F and
F1 are for connccting with a de-cohering
device to be described in due caurse.

Connecting Up.

It will be observed that the eight tegminals
are numbered -1 to 8 respectively, and
connected up as shown. No. 18 gauge
double-cotton-covered copper wire may
be used for connecting the terminals to the
electro-magnet B, and various contacts.

The wire should be laid in slots or grooves
cut in the baseboard A, and can thus be
ncatly hidden. The =slots, or grooves,
should not be cut on the surface of the
baseboard upon which the electro-magnet
and other component parts are mounted,
otherwise the general appearance of the
selector will not be enhanced. : ‘

After assembling the selector it will be
advisable to test all circuits.

On connecting terninals Nos. 3 and 4 with
the terminals of a 4-volt accumulato~ (the

PART 7 (NEW SERIES).

latter comprises two ceclls made up as a
complete unit), electric current should
traverse the windings of the electro-magnet
B, energising the latter, which should then
strongly attract its armature. -

fl‘esting the Selector.

Immediately electric current is cut off
from the windings of the electro-magnet B,
its armature should be automatically
Teleased, and the pawl (attached to the
armature support) engaging with the ratchet
attached to the drum C should cause the
latter-to revolve a step forward.

Conttacts 'F and F1 (Fig. 1) can next be
tested. This can be effected with the aid
of an ordinary electric bell, one terminal of
the latter being connected with terminal
No. 7 on baseboard A. The other bell
terminal can be connected with one terminal
of a 4-volt accumulator ; the other terminal
of the latter being connected with terminal
No:'2.

On further connecting terminals Nos. 3 and
4 with the terminals of the accumulator in
question, contacts F and F1 should imme-
diately close, and thus admit electric
current to the electric bell (used for testing
purposes), thereby functioning same.

The contacts F and F1 (Fig. 1) are
marked J and J1 in- Fig. 1, No. 21, of
Porur.ar WIRELESS.

It will be noted that for testing.purposes
I recommend using a 4-volt accumulator.

Control Motor.

My reason for adopting such a cowrse is
that as electric current for the whole
apparatus (including the modcl electric
train to be wirelessly controlled) will be
provided from such a “ source of energy,”
it is obvious that the tests applied will be
the same as those to which the apparatus
will be subjected when in.actual use.

Contacts D and E can be tested by con-
necting one terminal of an ordinary electric
bell with terminal No. 8 (Fig. 1), and the
other bell terminal with one terminal of a
4-volt accumulator, the other terminal of
%e }atber being connected with terminal
No. 1.

When the drum C is revolved to the cor-
rect position, contacts D and E should close
a circuit, and so cause the electric bell in
question to function. Contacts D1, D2, El,
and E2 can be tested by connecting ter-
minals Nos. 1 and 2 (Fig. 1) with the termi-
nals of a 4-volt accumulator, and (if avail-
able) the terminals of a model (permanent
magnet type) electric motor should be con-
nected with terminals Nos. 5 and 6.

On revolving the drum C to the correct
position, the armature of the electric motor
should revolve-in either dircetion as desired.
If the motor in question is not available.
he terminals of an ordinary electric bell
should be connected with terminals Nos. 5
and 6. It will.then only be possible to test
the circuits in the ordinary way.

_ The selector in question has been designed
in such a manner that either a “series” or

““ shunt ” wound model. eléctric’ motor can’

607

be controlled, in addition to the permanent
magnet type (as described in my last
article), but it will be understood that'
(except by introducing complications) the
latter type of model motor is the simplest
form to control, as it will be observed in
subsequent articles (when I shall furnish a
wiring diagram of the complete recciving
apparatus) that the conductor, and: outer
rails of a model electric railway, will he
simply connected to terminals Nos. 5and 6
(Fig. 1). ;

Series-Wound Motor.

As many wireless énthusiasts have on
various occasions asked me to describe a
scheme for controlling a series-wound
model electric motor, a skeleton plan, Fig. 2.
(this article), shows a method of connecting
such a motor to the sclector alrefidy
described, and comprises a battery A,
series-wound model électric motor B, drum
C, with contacts D, DI, D2, and E,-El; E2!

In operation it will be observed that
electric current from the battery A would
traverse the field ~magnet winding BI,
thence to terminal No. 1, and contacts DI,
E2, and terminal No. 6 through the wind-
ings of armature with commugator B2 to
terminal No. 5, thence to contacts E1, D2,
and finally to battery A, thus causing the
armature with commutator B2 to revolve
in the usual manner. “u i

Reversing the Current.

It will be noted that electric current can-
be caused to flow in a reverse direction in the
windings of armature B2, by revolving the
drum C until contact D1 is connected with
I]?l, and contact D2 connected with-contact
42,

Fignds

The polarity of the current traversing the
field magnet winding Bl would, however,
remain unaltered, so that the armaturc
with commutator B2 would revolve in' a
reverse direction to that previously de-
seribed. :

In my next and subsequent articles I
hope to furnish counstructional details, also
diagrams of a coherer, de-cohering device,
and baseboard. Upon the latter will be
mounted the relay (already described in
previous articles), selector, coberer, de-
cohering device, eté, i !
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IT will very often much enhance the ease
of working, and nearly always add
considerably to.the appearance of an
ebonite valve panel, if it is mounted ** desk

fashion.”™ This style of mounting is much -

easier than placing: the panel horizontally
or vertically so that it forms either the lid
or the side of a hox. and it is proposed to
give detailed insfructions as to how it is
done in the following article.

If the amatenr has a good “ jack ” plane
all the rest is easy, but if not, the good
offices of a joiner may be mvoked, and the
four pieces of hard wood cut to_dimensions
and shape. It is essential that the edges of
the end pieces, at leasty be planed up
absolutely square.

The panel  shown mounted in the
photograph is 13 ins/ long and 9 ins. wide.
A board of half-inch mahegany was cut into;
to provide one piece for the base 15 ins. by
8 ins., and the top 15.ins. by 3} ins., both
).vectangulm

The two cnds were cut =o that the base,
back, top, and front measured respectively
7 ins., 63 ins., 3} ins,,.and O} ins.

Squaring the Edges.

A “ shooting board,” a plane and a smal!
wooden bracket should be placed into
position in order to true the one side with
the other. The shooting board is made up
of a baseboard ; deal will do, but hardwood
is better, 2 ft. long, 5}ins. wide, and 4 in.
thick.

Upon this is placed another board 2 ft.
long, 3 ins. wide, and } in. thick. 1f two of
the long edges of these boards are made to
coincide the other two edges will make the
‘ rebate,” or shelf, along which the plane
slides when *‘ trueing ’* up the work, which
is pressed against the block. The block is
4 ins. long, 2 ins. wide, and 1} ins. thick,
and is screwed upon the top long Eiece, so
that its edges make an exact right angle
with the long edge of the top board.

A little consideration will show that if a
shaving is cut off a piece of board by moving
the plane along the rebate, while one edge
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A DESK MOUNTED RECEIVING PANEL.

By GEORGE SUTTON, AM.LE.E,

of the board is held firmly against the top
block. the edge which i3 cnt must be
square with regard to the edge pressed
against the block, and also to the surface of
the board.

Planing,

If we consider the end boards of our desk
mounting, the top and bottom of which
must be square with the back, it will be
seen that if the backs of these boards are
pressed against the block, and the tops and
the bottoms are plancd on the shooting
boaras, they will be squarc back to front,
and also sideways, b

The plane must be very sharp and very

-finely set, or else you will only succeed in

splisting off the corners of the boards which
you aré attempting to true up. In any case
vou had better plane from front to back for
two reasons; one that the front at the
bottom will have a short grain, and the

angle, which is less than a right angle, not

being verv robust, is certain to chip off.
The other reason is that if any little chips
do come off the corners, they will be behind
the desk and less unsightly.

As there is no great strain exerted on the
corners of the boxwood when it is com-
pleted, three brass wood-screws in each end
of the base, screwed up into the sides, and
two in each end of the top, screwed -down
into the sides will make it strong enough,
though the serews will only be driven into
the end grain of the wood. The screws on
the top should be neatly “ counter-sunk *
for appearance sake. These screws had
better be driven home when the panel is in
position so as to avoid ugly gaps between
the wood and the ebonite, or perhaps
preventing the ehonite panel from going
into its place at all.

French Polishing.

Under the top should be a thin “ fillet”
of wood, screwed up inside for the top of
the ebonite panel -to rest against. At the
bottom, if the woodwork is carefully carried
out, this should not be necessary. A screw

The finished desk panel as made by the author,

in each corner to hold the ebonite panel in
position will be required.

Just a word on finishing. No hard wood
looks its best unless it is french polished,
but, like soldering, this is a job which most
‘gmateuts “ fight «hy ” of, though it is com-
paratively easy to acquire the knack. The
whele art of french polishing consists in
‘knowing when to leave off rubbing.

By tbis we mean that up to a certain
point, at any one time, you make progress.
After passing that point you rub the polish
off rather than rub it on.

That “ Glossy > Surface.

Buy a small quantity of polish at a good
oil shop. A little raw linseed ¢il and some
methylated spirit will also he needed. Take
a piece of cotton-wool and fold it so that
when sqneezed very tightly it is rather
larger than a walnut. Place this incide a
piece of white linen rag and pull the edges
of the rag back ronund it, so that the front
of the pad of cotton-wool, with ite skin of
linen rag, is smooth and plain, and you
have as a handle the bunched-up rag at the
back.

Now make the cotton-wool damp (not
wet) with the polish by opening the back
of the rag and pouring a little on the cofton-
wool inside. Hold the pad by the handle
formed by the loose ends of the rag and rub
‘all over the woodwork with a helical
motion as though you were trying to trace
out the rings in a piece of chain armouror a
chain purse,

If the pad drags, moisten the face of the
linen rag with just a little dab of linseed
oil and go on again. Do not use too much
oil, or it will “sweat” out of your work
later on. You will soon get a glossy surface,
but as soon as the surface refuses to become
more glossy as you rub, put the work aside
and try again on the morrow.

Professional *‘ Finish.”

The spirit in which the gums are dissolved
to make the polish contains water, and when
the wood gets waterlogged, as it is almost
certain to do in patches if you keep on apply-
ing the polish, it must be allowed to dry out
again before continuing the process.

Professional polishers always use * fillers
to stop up the pores of the wood and pre-
vent the polish sinking in, and sooner to
get the gloss all on the surface, but this is
{argely a matter of time,

writer is of opinion that no fillers
can produce such a translucent polish as
filling up the grain with the polish itself, by
stea.dv application. If the grain rises owing
to the wet polish, so that the surface gets a
little roughened, wait till next day and
then rub along the grain with a piece of fine
glass-paper. A very slight suspicion of fine
pumide powder worked in with the polish
prevents the surface getting stringy.

The finishing strokes are straight along
the grain. Glide on to and off of your work, or
you will mark and mar it. If you prepare the
surface of the wood with glass-paper, never
rub across the grain, or the scratches will
show. badly. Considerations of space forbid
enlarging now on this matter, but it is well
worth the amateur’s while to study it.
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For receiving vocal and instrumental
items you must have

MULLARD “ORA?” Valves

to get the best results.

OScillates Rectifies Amplifies

Specially recommended where good
amplification is required.

The “Ora” Valve requires about 3.8 volts on the

filament and 30 volts or over between the anode and : g d ’ 20

filament for efficient results.

15/~ Each.

IMPORTANT NOTICE

The great demand for Mullard “ ORA”
Valves and other accessories has compelled
us to open much larger works. A greatly
increased output is now available.

The MULLARD “R” Valve is now
reduced in price from 22/6 to 12/6.

Mullard Radio Valve Co.Lfd.,

45, Nighfingale Lane, Balham, S.W.12,

L U R TR TTIVE LTI T I T T

Confractors to HMAdmiralty;
Signal School, Portsmouth.

War Office.Rgyal Air Force & PostOffice.

Telephone: Codes: | Telegrams:
Batersea 1068  ABC(5Ed) Radiovalve Hammer Lond®
Beniley's

AN —
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CALL AND SEE THIS RECELWVING
SET DEMONSTRATED,

O intricate adjustments are necessary with

this highly efficient Broadcast Receiving
s Set to obtain Telephony and Telegraphy
signals with remarkable eclarity. All the adjust-
meat necessary to receive any particuiar wave-
lcngth is the movement of one switch arm.

Its dimensions are 9 in. x 9 in. and 8} in. high;
the llertzite crystal is enclosed in glass, one
adjustment being almoet permanent.

Supplied complete in highly polished Mahogany
case, together with Sterling R1258 tlead 'Phones
(4,000 Ohms), 100 gt. Black 7/22 Aerial Wire, 2
“Econ” Aerial Insulators, 1 Aluminium Aerial
Pulley. "It costs but £5 5 0.
Everything can be enclosed in the case for pack-
ing away.

In addition to complete Receiving Sets, we also

manufacture and supply all component parts.

Honeycomb Inductance Coils, from . 5)-
“ Ideal * Valve Accumu!a‘or, 4 volt,
50 amp. - ... per set 25
(Carriage, 2/-.}
‘ Jdeal’’ Valve Accumulator, 6 volt,
50 amp. . per seb '35/-
(Carriage 3/-.)
Filament Resistances each 5/
Variable Condencers (of various capacities),

from - ¥ each 6/-
Fixdd Condensers, from .. .. = 2/6
H.T. Battery Case ... 0
H.T. Battery Case, with 60-Volt Battery

each 25

Three-Coil Holder, complete unit ... each 20/-
Send 3d. Stamps for owr IHlustrated
Catalogue. List of H.T. Batteries or
Aecumulators free,

WATES BRoS.,,
13-14, Great Queen St., Kingsway’

LONDON, W.C.2

WIRELESS
ADVERTISING
1912.-1922

Our claim to specialised knowledge in Wire-
less Advertising is based on Ten Years’
practical experience. This, together with
our Complete Wireless Advertising Organisa-
tion, is at the disposal of every bona-jide
Advertiser entirely free of charge. No
business is too small or too large to command
our prompt attention and courtesy.,

Whatever your Advertising problem or diffi-
culty, it will pay you to get in touch with
us. Why buy your experience when expert
advice is yours for the asking?

BERTRAM DAY’S

Bertram Day & Co., Lid.

Organisers of the First All-British
Wireless Exhibition, 1922.

~ WIRELESS PUBLICITY SPECIALISTS.
CONTRACTORS, PRINTERS, & PUBLISHERS.

9 & 10, CHARING CROSS, S.W.1.

Gerrard 8063, 8064.
BRANCHES AT MANCHESTER & GLASGOW,

N e —r|: ]
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Handphone which has been specially
designed for ladies. It has no head band
to catch or tear the hair. = Beautifully
finished, very comfortable to use and

wound to 4,000 ohms, 15/- each.

Postage, 1/-.

He will use Fellows Headphones with
two earpieces in light die cast non-ringing
metal and wound to 4,000 ohms.
21/- per pairr.

Postage 1/-.

All Fellows radio instruments are Birii-
ish Made throughout and guaranteed.

FELLOWS MAGNETO Co., Ltd.
LONDON, N.W. 10.

Telephone : Telegrams:
WILLESDEN 1560-1, ‘QUIXMAG,’’ 'PHONE, LONDON
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WIRELESS CLUB REPORTS.

The Edifor will be pleased fo publlsh concise reports o! meetings of Wireless clubs and

assoeiations, reserving the right to curtail the reports if necessary.
reminded that reports should be sent in as soon after a meeting as possible.
in cannot appear in this paper In less than ten days after receipt of same.

Hon. secretaries are
Reports sent
An asterisk

denotes affiliation with the Wireless Society of London.

Ilkley and District Wireless Society.*

On Monday, October 2nd, the fifth gererdl
meeting of the above society was held at the
headquarters,, the ‘“ Repent Cafe,” Ilkley, the
president, Dr. J. B. Whitfield, occupying the
chair, 5

The minutes of the last meeting being read,
the chairman called upon the secretary to read
the report of the committee appointed, to design

sand draw up the estimates for the soeiety’s .

receiving set.

The report was adopted, and the committee
instructed to acquire and assemble the necessary
apparatus, which will consist of a single valve
receiver and tuner built on the unit system so
as to facilitate future extensions and re.arrange-
ment of circuits for demonstration purposes.

The rules of the society were then officially
formulated, and it was resolved thiat a technical
library be instituted for the use of members,
Mr. C. D. Marshall being elected hon. librarian.

The hon. séc., Mr. E. Stanley Dobson, was
then called upon to give his lecture on * Capacity
and Condensers.”

A vote of thanks was accorded to the lecturer,
and before the meeting closed, the announcement
was made that the society’s affiliation with the
Wireless Society of London had become an
accoimplished fact.

Hon. sec., Mr. E. Stanley Dobson, ‘ Lorne
House,” Richmond Place, Illdey g

The Leicestershire Radio and Scientific Society.

The ahove society held their bi-monthly
meeting on the 25th ult., at Keadquarters.

The president, Mr. Cyril T. Atkinson, being
the lecturer, Mr. H. E. Dyson, vice-president,
took the chair.

Mr. Atkinson opened up with the elementary
principles of wavemeter design, passing by
easy stages to the consideration of one or two
sound commercial instruments as follows :-

First, the well-known Marconi crystal type ;
second, a somewhat more elaborate Telefunken
instrument ; and thirdly, the popular Townsend
pattern. Each of these types received a very
detailed analysis, special reference being given
to the latter owing to its suitability for home
construction, wlu%l was next touched upon,
detailed instruction being given of a similar

instrument having a sample range of from 140°

to 240 metres. The lecture was concluded
with an explanation of a method of calibration
suitable for wavemeters of a comparatively
short maximum wave-length, viz., the Lecher
wire. A discussion followed, Mr. Atkinson
making suitable replies to the sundry questioners.
The meeting then concluded by ‘a very hearty
vote of thanks from the assembly for the inter-
esting and wuseful lecture, this. being proposed
by the chairman, and seconded by Messrs.
J. W. Pallett and D. Morton.

All communications regarding’ the society

should be addressed to the hon. sec., J. R.

Crawley, 269, Mere Road, Leicester,

'Ramsgate, Broadstairs and District Wireless
Society.*

The inaugural meeting of the above saciety
was held "at the headquarters of the society,
22, Princes Street, Ramsgate, on September 28th.

The society was honoured by the presence
of two of its vice-presidents, Sir Edward
Rigg, C.B,, C.V.0.,, D.8.0,, and 8ir Cecil
Hertslet, K.B,It., J.P., who both expressed their
great pleasure at being present at the frst
meeting of the society, and that they were
keenly interested in its future welfare. Mr.
C. E. Hume, engineer and manager--of the
Ramsgate and Distriet Electric Supply Co.,
Ltd., has been appointed treasurer of the society,
snd the London Joint City and Midland Bank,
Ramsgate, the bankers of the society.

A number of new members were enrolled
at the termination of the meeting. A class of
instruction in the reading of the Morse cade
will take up the first half-hour of the weekly
meetings, as many members express their

_desire to.be fully conversant with saine.

An,
locally interested parties in the district ar%
invited to apply for membership forms and full
particulars from either of the joint hon. secs.

Joint hon. secs., Mr. F. Harrison, * Rochester

'Cott.ago ’* St. Lawrence (Ramsgate); Mr. F.

C. Marshall, 6, Ramsgate Road, Broadstairs
(Broadstairs and District).

The Eastern Enfield Wireless and Experimental

Society.

The inaugural meeting of the above society
was held on September 28th at the * Falcon
Inn,” South Street, Ponders End, when a very
satisfactory attendance was recorded.

The chairman announced that Mr. Balfour
had very kindly offered the use of the room
for meetings and, moreover, was presenting
the society with a complete three-valve receiving
sct with loud speaker and aerial for the usc of
the members at the meeting room. A hearty
vote of thanks was accorded Mr. Balfour, and
mrangements were made for the application
for the licence imrmediately.

The subscription decided upon is 10s. 6d.
per year; the objects of the society being to
assist everybody in the district who is in any
way interested in wireless, éither from an
experimental or *“ broadcasting ** point of view.
Meetings
at the “ Falcon Inn,” and the secretary will
be very pleased to give prospective mémbers
any information if they wiil write him or attend
the meetings. The society has had an en-
thusiastic commencement and has prospects
of being very well equipped, and it is hoped
that e\ervbody in the dfstrict interested in
the now popular hobby will recognise the
advantages of the society.

Hon. sec., Arthur I. High
Road, Ponders End, N.

Dabbs, 315,

The East London Radio Society.*

A highly successful meeting was held at
the lecture hall, Woodstock Read, E. 14,
on Tuesday, Septemher 19th, with Mr. A. J.
Alexander in the chair.

Informal
opening of the meeting, and many interesting
points were discussed. These short opén
discussions are proving of great value to the
society, and most new members’ difficulties are
sptisfactorily disposed of by the more experienced
and competent experimenters. The society’s
set was thefh set in operation, and members
listened with great interest to 2 M T’s fine
transmission. This over, the chairman called
upon Mr. J. Keens to deliver the second lecture
of the present: series. The' lecturer chose
‘“The Application of the Thermionic Valve
to Receiving Circuits ” as his subject, and his
remarks were very closely followed for over
an hour. Those who knew little of the $ubject
were agreeably surpriscd to find what was
to them a difficult matter ably brought within
their comprehension. Those who knew a great
deal of the subject wore equally surprised to
listen to the matter being so simply explained.
All of which indicates Mr. J. Keens’ exceptional
ability, and we count ourselves fortunate in
the possession of such a member.

The meeting closed at 10.20 p.m. with votes -

of thanks to the chairman and lecturer.

On Friday, September 22nd, the week’s
second meeting was held at the above lecture
hall. A very pleasant evemng was spent
with buzzer practice, varidus discussions, and
listening in.

The meeting closed at ten o’clock.

The secretary will be pleased to hear from
any East London amateur desirous of joining
the society.

A club, to be known as the Kendal Amateur
Radijo Club is being formed in this district. As
the membelshxp will be limited, will all persons
interested please communicate as early as pos-
sible with the secretary (pro. tem.), H, W.
Walker, 24, Highgate, Kendal ¢

are held every Thursday at 8 p.m. -

discussion precedod the actual -

ACCESSORIES
PRIVATE WIRELESS

INSTALLATIONS,

TELEPHONE HEAD SETS cpecna]ly

designed for Wireless work.  Terminals

enclosed to prevent receivirig circuit being
mterfered with.

VACUUM PROTECTORS (for pro-
tecting the aerial.) They secure protection
against risk of fire or damage by 'ilghmlng

FUSES for protecting the filament
accumulators and batteries mn the event of a
short circuit.

AERIAL WIRE & INSULATORS.
EARTHING DEVICES.
JACKS, PLUGS & SWITCHES.
H.T. BATTERIES, Etc., Etc.

—x

Descriptive pamphlet and prices on application to

THE MANUFACTURERS:

‘SIEMENS BROTHERS & Co., L.,
WOOLWICH, LONDON, S.E.18,

Telephone :
City 6400

Telegrams :
Siemens, Woolwich.

AND AT

Belfast, Birmingham, Bristol, Cardifi, Glasgow, Leeds:
Manchester, Newcastle, Shefield, Bouthampton,

“ Beginner's Guide to Wireless "’
Explains in plain, everyday language, everything
beginners wish to know about Wireless Telegraphy.
HOW TO ERECT -
and connect apparatus, and full instructions for
ng comwplete Crystal and Valve Receivers.

112 Pages 1/_ Post Free.

SAXON RADIO CO. (Dept. 14), SOUTH SHORE,
. BLAGKPOOL

PORTLAND’S PARTS BY POST. All parts for
Condenser and 2-Valve Panel set instock. Ebonite
by return. Amateurs will find parts perfect for

assembling. Generosug tersnlI;‘ fé)xL 5{'11('1: ng:\tl) free.
PORTLAND, OLY MPIA, LONDON,W. 14

CRYST AL SETS
Complete in- Cabinet, with Phones, Aerial, etc.,
£4 0 0. Without Phones, £2 10 0. Post Free.
Cash with Order; or EASY PAYMENTS, £1 with
Order, Balance 5/- per Week. # Send Stamp for
Lists of Components (Wireless). Our range and
Prices will astound you! We pay Carriage on all
Orders. Deal direct, and save Money. (Trade
supplied.)—T. W. HALL & CO. (Manufacturersy,
58, HARDMAN STREET, MANGHESTER.
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‘LIVERPOOL MARINE -AND GENERAL
INSURANCE COMPANY, LIMITED.

London Office :
7, Angel Court, Throgmorton Street, E.C.2.

FIRE .t ACCIDENT MARINE.

-Wnte for particulars of our SPECIAL
WIRELESS POLICY (Annual Pre-
mium, 7/6), which covers fire: and other
damage to the complete Wireless Set, and
“also indemnifies the Owner against claims
arising from damage to property or persons
through the breakdown of outside aerial
and its supports.
WANTED.—A MAN WITH EXPERT RNOWLEDGE
OF RADIO-TELEPIIOXY. TRADE EXPERIENCE
AN ADVANTAGE. APPLY BY LETTER, STAT-
.ING EXPERIENCE AND SALARY. =y

*"WIRELESS,” c/o BROWN BROS.,
GREAT EASTERN ,STREET, LONDON, E.C.

CRYSTAL -RECEIVING SETS AND
ALL COMPONENT PARTS.

Send for Catalogue, printed on art paper
and profusely illustrated.

Price 3d., »elurnable on first order of 5s.

Valve Sets, or Panels on the unit system,
also in Stock.
Valve Catalogue will be ready shortly.

P. H. BOYS and CO,,

. ELECTRICAL AND WIRELESS ENGINEERS
187, Goswell Road, London, E.C.1
’Phone : Clerlgenwell 4454,

ELECTRADIX RADIOS.

Immediate Delivery
from our Huge Stocks.
Everything from a Recorder to an
Earth Clip.

The best-eqmpped City depot.
COME AND SEE US.

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

Tel.

| LESLIE DIXON & CO' Avenue 41 6.

9, Colonial Avenue, London, E.1.

THE MARCONIFPHONE V2 MODEL.
A FIRST-CLASS INSTRUMENT OF SUITABLE
RANGE FOR COLCHESTER DISTRICT. PRICE
£25. AERIAL AND EARTH SYSTEM £1 1s. 0d.
1 EXTRA HEAD °'PHONES, WITH LEATHER

HEAD-BAND (ESPECIALLY RECOMMENDED

FOR LADIES) £1 16 6.

—_ DEMONSTRATIONS GIVEN., —
LOOLOHESTER WIRELESS INSTALLA-
TION Co., STANWAY, COLCHESTER.

HAND AND BREAST DRILLS.
INDISPENSABLE TO EVERY EXPERIMENTER,
" Engineer’s Breast Model, 2-8peed, .ball-bearing,
spirit-level, 3 in. chuck, cut gears. M1kers List, 39/6.
Speclal- Offer 21/9. Hand Drill.—3} in. chuek,
balanced gears. Listed 17/6. Post free, 99. COOKES’,
139. London Road, Manchester,

CUT THIS OUT

“Popular Wireless’? PEN .COUPON Value 24
Bend 7 of these coupons with only 2/9 direct to the
Fleet Pen Co., Fleet St., E.C.4 You will
" reccive by 1eturn a splendid Bntlsh Made -Mct, Gold-
Nibbed Flect Fountain Pen, .value 10/6 (fine, mednum,
or broad nib). Tf.only 1 coupon is sent the price is
.3/8, 2d. being allowed for each cxtra coupon up to 6.
{Pocket Clip, 4d.) Satisfaction guarantecd or cash
.returned. Special New Offer.—Your own name in
g1t letters on either pen for 1 extra; Lever Self-
Filling Model with 'Safety Cap, 2. extra.

_WIRELESS,
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RADIOTORIAL

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

RADIOTORIAL

The recent political debacle has left amateurs
wondering whether “broadcasting will be delayed
"in consequence. It certainly may be so. There is
bound to be“some delay in the legislition connected
with broadcasting antil the new Goverument is tairly
on its feet.

.Many readers have wntten to me wlth regard to
experimental licences. They ask whether it would
be best to acquire a condensed knowledge ~of wireless
and then apply for an experimental licence, or whether

- they should .begin by applying. for a broadcasting

licence. My advice is, apply for an experimental
licence. It should mot Se very-hard to -convince the
Postal Authorities that you really. have a-bona-fide -
reason for applying for an experimental licence. If
you merely intend to be a listener-in with no other
thought except for the reception of music, ete., etc.,
then a broadcasting licence should meet your needs
excellently.

But there are many thousands of new amaten-s
who have recently acquired a strong taste for wireless
experiments, and who wish to do rather more than

‘just listen in to music, etc.

In applying for an experimental licence_it should
e clearly indicated that the applicant is desirous of
studying wireless with a view to something more
than becoming an effizient knob-twister. Outline
for yourseli an experimental programme which you
feel confilient you could undertake, and then write to
the P.M.G. explaining lucidly, but concnsely, the nature
of your intended experiments.

If you really are a novice, apply first of all for an
experimental licence for a crystal set. Do not attemot
to take out a licence for a valve set until you are fully
cenversant with the perils of re-radiation caused by
valves. A good many new amateurs are trying fo
jump into a fleld which they have never explored
before. This is nof right. It is only fair to bona-
fide experimenters who have proved their worth
by years of patient work, that they-should be entitled
to privileges. With knowledge, and a realisation
of the responsibilities of an experimental licence,
will gome a proficiency which will eatitle you to those
privileges. They should not be hard to obtain,
providing you apply for an experimental licence with
bona-fide intentions and with all due conscientiousness.

. THE - EDITOR.

;
enormous number of

Owing _to the gueries
received daily: from readers of POPULAR
I have decided to reply Individually
hy post. A. weekly selection of guestions will,
however, be printed on this page, ‘together with
the answers,: for the benefit of readers of
POPULAR WIRELESS in gemeral. Questions
should be ciearly and explicitly written, and
should be numbered and written on one side of
the paper only,

All questions 1o be addressed to: POPULAR
WIRELESS, Queries Dept., Room 131, The Flcet-
way House, Farringdon - street London, E.C.4.

Readers are requested to  send necessary
postage for reply.

8. C. H. (Colchester;.—Ts there any duty on
wireless apparatus cntering into the United
States of Ameriea ?

Yes, 40 per cent. of invoice value.

A # * #

W. L. (Colchester).—It would seem to me that
a unit for the current-carrying capabilities of
# wire would be more logical than a unit
_that represents the reverse, such as the Ohm.

As a matter of fact. for certain Durposes, especially
in land-line telegraphy, the Ohm is reversed and
styled a Mho, which is the unit of conduetivity. We
prefer the,Ohm and not its reciprocal the Mho, in order
that Ohm’s Taw can be adhered to. What could be
clearer than the simple fagt that the current flowing in
a circuit’ is directly proportional to the pressure and
inversely proportional to thé resistance ?

* * *

“ Curiovs”’ (\Valsall) —What does T.S.F.
signify ? 1 often see.it in connection with
wireless statlons—Bordeaux T.S. F., etc

They are the initials of Telegraphie Sans Fils, wluch
is French for Wireloss Telegraphy

A. J. H: (Bexhill-on-Sea). —Havmg applied
‘to the P.M.G. for a transmitting: licence in
order to allow me to test apparatus, T am
mformed -that I may employ an ‘“artificial
aerial ’ with no earth connection. Does that
mean that I may use a frame or loop aerial ?

Correctly defined, an * artlficlal ”’ or dumb aerial is

a non-radiating closed oscillatory ecireuit, and therce

fore must- consist only of an inductance and con-

denser. A two-circuit receiver could be said to be in

artificial aerial if the open circuit was entirely re-

moved, including, of course, the earth and aerial. A
* * *

V: B. (Carlisle).—Should I be able to hecar
Paris on a single-valve set ?

You should certainly hear Eiffel Tower’s spark sig-
nals if your tuner will reach 2,600 metres and you
have a fairly good outdoor aerial, but although quite
possible the telephony will be by no means a cer-
tainty.

S * #

E. R. B. (Stockport) —1Is the *“ Diplex ”” and
< Duplex ” working the same thing ?

No. The former -refers to the simultaneous
reception or tra ission of two while the

latter refers'to the simultaneous reception “and trans-
1ﬂsxon of two messages by one stntnOu

P. L. (Wantage).—I find I cannot put up
an oufdoor aerial as there i3 not much space.
Can ] use a frame aerial ? If so, as I am think:
ing of employing valves, how do I fix my
resistance ? How far shall I be able to receire
telephony ?

As you do not give the full details of your set we are
afraid we cannot give a very definite answer to your
question. A frame aerial is of course useless with a
erystal set. 1f you are using onc valve your “tele-
phony range will be s¢bout 5 miles. Two valves
would give about 10-12 miles, and three would enabls
you to hear concerts up to .50-100 miles. If you
decide_on a frame aerial-—and it seems the onlything
if you cannot erect an outdoor one—you may find it
uecessnr) to add to_ your valve3 zo as to be able to
‘receive those stations you require. Of course, you
néed no earth with this type of aerial.- “For cons
‘struction of same see the article in No. 2 of Porurar
:WIRELESS, . Your reactance can bé used in eitlier of
two ways. - You can construct a frame reactance to
be hinged near your aerial, and use direct eoupling to
the nerial ; or else you can put a small coil in series
with the nerial and, using an ordinary reactance,
couple it to the conl ln the aerial cnrcunt

T. D €. (South Afnca).—I am thinking of
putting up a receiving station, but do not
know if it would be of much use. I want to
have a crystal and one valve set. Could I
hear anything with these t .

Yes; a crystal or one valve set should be quite
sufficient to give you several of the coast stations
round about.” Cape Town, Durban Radio, Durban
(Jacobs), Port Liizabeth ‘all transmit spnrk tele-
graphy, ‘and vou should be able to hear one or more
of these working during the day. No ; a crystal is
really quite an eflicient method of receptmn especially
for telegraphy. Its range for telephony, of course, is
semall, but if well handled, and with a good aernl it
should give very good resuls for telegraphy over
quite long distances. There is no reason to despise the
crystal at all, though many amateurs are inclined to
look down upon it. It is very easy and simple to
adjust,

& * *

 ImpATIENT * (Ulster). —Would you kindly
jnform me and numerous other readers living
in Ulster if it is possible to get wireless receiving
licences here ? Also, would a crystal set be of
any use here for hearing Morse code or speech
broadcasted in England or Scotland ? -

The P.M.G. has not yet given permxssmn for re=
cefving licences in Ireland.

We are afrnid that a crystal wonld not be of anj
use for the purpose you mention. You would pros
bably be able to receive’ te]egraphy from English anfl
Scottish stations, bat for telephony yout would need at
least _three valves for good reception. This is, of
“conrse, on the assumption that Manchester, Glass
gow, and several other north-western towns ai
‘shortly to commence broadcasting.

(Continued on page 514 )



Popular Wireless Weelly, November -4th, 1922,

513

T

TR

l\

&

=7
g

it it

STANDINC ALONE, not merely as
regards iis authoritative nature, its

size, its usefulness, its value for
money, but actually so. You have no other
similar books in the same class to choose from

If you have any ambiticns to fix up a Valve
Set, you will need to know something about
valves. THIS. IS THE BOOK TO TELL
YOU. Buying this book will be a big step to-
wards your experimental licence to use valves.

Price 2/6 Net.

DON T umit YOUR OHDEH TO ONE BOOK.
RADIO PRESS LIMITED, Devereux Court, W.C.2. :
PLEASE SUPPLY:

. copies * Wireless Valves Simply

Explained *
opies © Wireless For Alt b
. copies * Simplified Wireless **

. coplu * Construgtion of Wireless
Receiving Apparatus *’

enpics * Radio Press Wireless
Directory ** (call sizus)
... uepies ** Practical Wirefess Varve
Circuits .., o

I enclose remittance of

Namez

AR 3

ME Jr

Splendid Valve Sets

Whether you can spend little or much, you w ill learn far
more by building np your own Set. Our standardised
Unit System pcrmxts you to add further Valves just as yau
wish. ~Well-designed instruments, insets of parts with fll
instructions, can ‘be built up in a few hours on the kitchen
table without previous experience.

The amateur who is just beginning to take a serious interesi in
Radio, as well as the advanced experimenter, will both find that
the Peto-Scott Unit System permits him te build up an efficient
multi-valve Receiver aceorditig to individual ideac. The price of a
complete set of patts for the abeve 3-Vaive Set (ineluding 3- eireuit
Tuner, three Variable €Condensers, and full

fwstruetions for assembling)  shows "a tre- - M"'"'"'m.
mendgus saving over any ready-huilt 3-Vave 0O g
Set. i Ournew |
Officzs and Showroom: : : Booklet |
Featherstone House, ‘ ﬁ’é?iﬂl,’?é ;
64, HIGH HOLBORN, ¢ gictem |
W.CL 3. 7
i vcs\'6mz i
é’ % ..!‘ﬁa

R, TO—

4,000 OHMS
IN SERIES
EVERY SET TESTED
AND GUARANTEED

27/6
Complete
with
Flexible
Cords.

SPECIAL
TERMS
TO. THE

The “SENSIF ONE”

THESE HEADPHONES ARE SO NAMED BECAUSE
THEY ARE SO HIGHLY SENSITIVE TO EVEN THE
WEAKEST SIGNALS. ‘*SENSIFONES ARE ALL THAT
VMODERN SKILL CAN MAKE THEM. YOU MAY GET
A MORE EXPENSIVE SET, BUT YOU WILL NOT
QET A BETTER. : THEY ARE MADE RIGHT.

SOLE MAKERS:

TOWNSHEI:JD;S LD. zVx%inTRaw

Agents and Showroums -
LONDON: COWARD & Co., 81, Charlotte Stxeet, W.1.
MANCHESTER : COULSTO & Co., 5, Cross Street,
NEWCASTLE : B. F. SUNDERLAND, Milburn House.
GLASGOW : CLARKSON HOOD & Co., 45, Hope Street.
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s o1
GRIFPHONES

4,000 OHMS GUARANTEED
WONDERFUL VALUE

L e Y

Exchange if not absolutely satisfied

VALVE PANEL

To build yourself containing

DRILLED EBONITE PANEL, FIL.
RESISTANCE, GRID LEAK AND
CONDENSER, TELE.CONDENSER,
VALVE HOLDER, TERMINALS
INSULATED WIRE

.l 7/_ POSGTDA'GE

BUZZER SETS

FITTED IN TEAK CASE WITH
L.R.PHONE, D.P.BUZZER,MORSE
KEY, TERM]NE%‘SC" HEAD BAND,

DON'T MISS THESE
8/6 CARRIAGE 1/3

CONDENSERS

VARIABLE, CIR: TYPE, CELL CASE
001 0005 ‘0003
24/- 19/6 16/-
VERNIER TYPE for PANEL MTG.

*0C025 0003 “C005

001
6/6 9/6 12/6 15/-

ACCESSORIES

ARIEL WIRE-7/22, 100 fr. .. 3°
EBONITE, Cut to size, per Ib. . 4/6
COIL-HOLDERS 3-way .. ..17/6
" = 2-way_ .. ..15/
CRYSTAL DETECTORS 4/6 & 7/6
SWITCHES, D.P.C.0O. . 2/9

WR{TE FOR LIST _
GRIFFIN soreiies
80, NEWINGTON CAUSEWAY

I LONDON, S.E.1. l
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RADIOTORIAL
QUESTIONS AND ANSWERS.

(Continued from page 512:)

G. 8. T. (Luton).—I have a diagram, which
was given to me by a friend, of a one-valve set.
It has a coil on it, apparently coupled to the
aerial, marked T. What is this coil, and what
does T stand for ?

The diagram you have is probably from an Ameri-
can paper or else copied from one of their diagrams.

The coil you speak of is the reactance coil. The
Americans call it*n ¢ tickler,” hence the initial T,
#

“INTERESTED ’ (Aberdeen).—I am afraid
this question is only indirectly connected with
wireless, but I was discussing atmospherics
with a friend and the subject turned upon the
“ Northern Lights.” 1 should he pleased if
you could enlighten me on the subject of their
origin. '

This is & subject which is really outside the scope
of P.W., but briefly, the Aurora may be put down as
electric discharges in the atmosphere. How these
charges are formed s a’'subjeet open to much discus-
sion, but it has been assumed that the earth induces
currents into a belt of condunctive atmosphere, and
this causes a flow of electricity north and south.
This i3 said to be the cause of the numerous thunder-
storms of the tropics and of the Aurora at the Poles.
These discharges oceur in rarefled air, and take the
same form as discharges in a partially vacuated
tube. This causes the variation of colour—they are
produced by gases which have become luminous owing
to the discharge,‘h

%5 #*

T. L. N. (York).—Why is it that naval
vessels have aerials of the cone or * sausage ”
type, consisting of several wires, while mer-
chant ships ‘have only two or three stretched
horizontally between the masts ?

_ The reason is that naval vessels work mainly upon
comparatively long wave-lengths. Merchant ships,
however, use 600 metres as their usual wave-length,
When several wires are used. as in the case of the
battleships, the capacity of the aerial is greatly In-
creased, and hence its wave-length is raised. This is
desirabie as less loss of energy in extra inductances
and “capacities occurs when working in bigh wave-
lengths.
— - * . 5

“ A¥NoYED ” (Clapham). I have two accu-
mulators—2 volt. 40 amps.—and after using
for some time the filament of my valve sud-
denly went dim and I could no longer use it.
This often happens during concerts. I hear
them well for about 20 minuteg, and then the

_valve goes dim and I hear no more.

Your trouble probably; is that your cells are run low
and are beginning to sufphate. To cure them, give
thém a long oveércharge at about % amp. rate. Then

rinse and refill with fresh aeid solution of 1.2 specifi
gravity and charge until they gas again. This shouls
remedy the fault.
* L X

F. R. D. (Oldham).—If a wireless set is
re-sold, does the licence go with it in the same
way as a motor licence ?

No. Wireless licences are non-transferable.

Supposing I have two houses, two aerials,and
only one wireless set. Would it be necessary
to have two licences to cover each address,
and, if so, how about a motor-car fitted with a
set and touring the country ?

Two licences would be required. In the latter
instanee it would be possible to obtain a licgnce cover-
ing the use of a portable set within a certain fixed

radius of a given address ; outside that area it would
be necessary to have a further licensed address.

* EA]

“ PrepED ” (Dover).—I find that signals on
my crystal set increase very considerably when
I touch certain parts with my hand. Can you
explain this curious effect, and tell me how I
can make the result permanent ?

¥ vou are touching the set on the earth side of the
detector, it indicates that the .carth connection is
capable of improvement, but if it is on the aerial side
it is a capacity effect bringing the circuit more in tune
with the signals in question. In the latter case it may
be that you have no variable condenser, and there-
fore cannot obtain the necessary finc tuning in‘any
other manner,

* # £

¢ STrpENT ” (Glasgow).—What is the differ-
ence between impedance and resistance

None at all, as the impedance bffered by a circuit to
a flow of current is obviously resistance, but imped-
ance covers the recistance due to ohmic resistanee, self-
induction, etc. The resistance that-you cvidently
refer to is ohmic or apparent resfstance, which is one
of the iinpedance factors of a circuit.

Why is it that high-frequency currents can
be choked back by a highly inductive coil,
because, although you state it is due to the
impedance of sueh a coil, I cannot see that it
should do so, as the high-frequency current
is not necessarily oscillating, but may consist
purely of unidirectional impulses in all respects
similar to low frequency, except in point of
tim c.

It is because of that latter that the H.F. impulses
are choked back owing to the fact that their vastly
greater frequency produces a greater back or opposing
EMF. in a coil Py sol[-in.duction,.

D. F. (Woking).—Can you tell me what
Wood’s Metal, as used for mounting crystals
is composed of ?

Two parts lead, one part tin,four parts _bismuth,and
one part cadmium. :

HORRORS OF WIRELESS: THE TRANS-ATLANTIC TORTURERS

\

NOTE : We respectiully draw the attention of the British Wireless Relay League to the above pathetic picture. Even if the Americans ase dry, -.

amateurs need not be quite heartless,
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JUBILIERE =

Every electric lampbo]d'gr can now be used with safety for picking up -radio
signals, ““ Broadcasting,” etc. The DUCON " forms a perfect attachment
between the radio receiver and the electric light wires. i ¢

Every “DUCON " is tested at 2,000 volts A.C., and has the highest possible

msulation resistance. Shocks and short-circuits are thus rendered impossiblé.

The “DUCON " fits directly into any standard B.C. electric ]a'mp}’]older',‘and 1s

provided with terminals for connections to the radio receiver.

Simplicity with Perfect Safety is the Keynote of the * Ducon.”

Price 10/- each.

S OUBILIER CONDENSERS FOR ALL PURPOSES.
‘:HE DUBILIER CONDENSER C0. (1921), LTD.,,

DUCON WORKS, Goldhawk Road, Shepherd's Bush, Londom, W.12.

Telephone—Hammersmith 1084, Telegrams— Hivoitcon, Phone, London, Code—Marconi International,

T‘LISTEN! 1| Ry Y TEAGH

wi HC A BY POST.
BUY A SET YOU WILL BE iy e g

| TADYVICE ‘FREE

B
EE—

: ALLOWED TO USE : N s el | i

i mqnehly. '

The Holhorn Radio Co., Ltd., offer Single Valve Sets Including o He . LEARN A TRADE
4,000-chm double Headphones, Accumulator, High Tension Battery, Can | help you: OR PROFESSION

Tuning Coils, Aerial Wire,j Insulatérs, etc. Complete. ready for ,l,,V,V,,ll;L (&IVE xoggmf.nig
use = £7 16/~ Valve extral3/- ) from others T have helped . oo
A really well made set, easy to operate and guaranteed to give TO A SUCCESSFUL CAREER:

4 Yours io success,
maximum results,

HEADPHONES, 4,000 ohn, double headpicces . 248 AR YOU QUALIFIED ?
VALVE ‘DETECTOR PANEL complete it Mahog -+ FOR THE JOB YOU SEEK ¢

any Case, best finish .. .. .. +¢ +. .. 28/6 ¢ FREE BOOKLETS on WIREL b
SET OF PARTS with drilled panel and instructions e o, O e et ST o SyS I R

for assembling above Detector Panel .. .. .. 14/9, Architectural Drawing ¢ Jathemitice
CABINET tofit.. .. .. .. .. .. .. 3/6 Clerk of Works' Duties Metallurgy
d r . Afviati inin
AMPLIFYING PANEL complete in Mahogany Case 42/- Bolier *Bngineering Mine Surveying
CONDENSER, ‘0005, in Mahogany Case .. .. 20/- gRb i Hotor Ruginsedud
g & str & e
o = for panel mounting .. .. 14/6 c;&'}‘g?g%'ne;ts?gl Pagtorn Making
) 1 n € alesmans.
I 9 L) fﬁady to assemble - 8‘19 g‘z"g?:;:ehgs;anshl; Sa.x_:it'aclog R
" CRYSTAL SET complete with Headphones, Aerial Electricity Shipbuilding
. o rin ruc ngineerin
wire, Insulators, Earth wire, etc... .. .. .. 65/ e, Surveying and Leveiirg
Postage Extra, Internal Comb Engines Telegraphy and Telephony
o Marine Eng!n‘lieenng » 1 slaea:al Cou.lrse iior Apprentuces
hat Tro0. 0 you carry? our wor an employer is nat pro. that
PRICE LIST POST FREE. ;’gu a:u'epeﬂicieut, but a College Qualifyinz Diploma or _@mﬂrap!.e, ?ugn:d
- - by the Professional Staff, is a proof of efficiency, and a valuable asset in
If you are in trouble with your set call and see e e oIy e tonst connes e R Rorl o o1,
- . » - € speclalise . v o
our technical adviser. Expert advice gratis, techandsitsubiscts. I youl arosDiepanite for. AusdeNdin et on i i
g All particu!a\rlsr FREE OEthHO-:thE{n P‘%l"e td should seek ’ourhadvlcg for
. . their sons. you are ereste: relees, or any ¢f the subjects
. All Orders dispatched the same day as received. mentioned abore, . write, : .G
- naming b
we will send you our
TRADE SUPPLIED B OO AR o
state your age.
0 ME! {
8, HIGH HOLBORN, London, W.C. 1. AL REGUIRBMENTS. = oy
Department 106. SHEFFIELD

'Phone : Chancery 7218, {5 Doors from Gray’s Inn Road.)




SPECIAL OFFER!

BRITISH
HEADPHONES

(Complete with Cords)

With With
Purchase . Purchase
Value £2 Value £2

Of heautiful construction, sensitive and comfortable’ |

These phones, sold almost exclusively else-
where at 35/-, will be supplied to all custo-
mers purchasing to the value of 40/- at so
low a -cost price as 17/6. If purchased
separately the price of these phones is 22/6.

ESTABLISHED 1903

"HALLS”

Cheapest and Best Obtainable
Guaranteed Goods

Value with Qualit;. Dispatch by Return,

CONDENSERS. Vanes thick 22 gauge.

Capacity No. of Vanes Complete Parts
.001 57 i /-
0075 43 6/-
0005 29 53
. 0003 19 33
0002 13 2/3
.0001 7 2/-

INSTRUMENTS & ACCESSORIES.

:Single Valve -Panels; £1. Complete in Polished
Cabinet

Amplitying Panels, 35s.; in Polished Cabinet.

Intervalve Transformers, 15s. 6d.

Crystal Sets, 15s., 35s., £3.

Single Vvalve Sets, £3, in Mahogany Case.

Alum. Vanes, 22 gauge, 1d. each, fixed and moving,

9d. doz.

Spacers, 4id. doz., 3s. 6d. gross (small, 2id. doz.,
25. gross).

Ebonit% Knobs for centre spindle, 2d., 4d., and 5d.
each.

Aerial Wire, 106 ft, in length, 7/22 copper, 3s. 3d.

Valve Legs, 4 for 5d., 1s. doz. With nuts and
washer. 1

Engraved 1vorine Scales, 0-180, 6d.

Filament Resistances; splendid value, 28. 6d. & 3s.

Switch Arms, complete with knob, coliar, nuts,
ete., 1s., 18.8d.

Valve Holders, 9d., 1s., and 1s. 6d.

Crystdal Cups, plain, 1d.; 2 screws, 2d.; 3 cerews,
3

Terminals, all types. . Extraordinary value. 2d.
each, with nuts and washers.

Contact Studs, 1 by 1, 8d. doz.; with nuts.

Insulators, 3d. each; 2 in. porcelain.

Brass Nuts; 2 BA, 4 BA, and 5 RA, 4d. doz.

Ebonite Sheet, cut to any size, 4s; 3d. 1b.

Fixed Condense 8, any capacity, 2s.

Grid Leak Condensers, 3s. 6d.

Ehonite Slider Plunger, 8d.

‘Postage extra. Balance refunded
‘ if excess sent.

SEND FOR FRBE CATALOGUE.
Trade w 'Q?» Dispatch
Supplied HALL S by return
Phqx:le: Regent 1282. .

71, Beak Street, Regent Street,
LONDON, W.

Between Piccadilly Circus and Osxford Circus.
Buses 3, 6, 12, 13, 15, 32, 51, 53,59 and 88 pass.
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RADIOTORIAL
QUESTIONS & ANSWERS.

(Continued from page 514.)

A. A. (London, N).—I-have read with much
interest the various remarks concerning the use
of rubber-covered aerials, and the idea occurred
to me that the most perfect aerial would be a

" glass tube -filled with merciry of suitable

length, and suspended at a suitable height.
Is that correct ?

The idea being, we presume, to maintain a surface of
the lowest possible resistance~—and that is one of the
efficiency factors of an aerial—therefore your theory
is more or less correct, but an enamelled copper wire
would answer the purpose guite as well.

* & *

“ WoNDERING ” (South Shields).—When I
sent my accumulator to be charged I was told
that the eleetrician passed some remark that
sounded like ** panning,” after briefly examin-
ing the plates. Can you tell me what that is
likely to mean, and whether it is anything
to do with the condition of the battery ?

Doubtless the remark was “ fanning,” which means
that the negative plates are curling over at the ends,
due most probably to faulty construction, such as
the separators being too thick. However, it is not
at all harmful unless excessive. You must not confuse
it with ““ buckling,” which is very much the reverse.

* * &

A. T. M. (Manchester).—I have several old
sparking plugs. Do you thinkI could put them
to any use on my receiving set ?

Providing the insulation of the sparking plugs is
still good—not cracked—they can be used as lead-in in-
sulators. The two nuts which fix the porcelain into the
cap of one of the plugs must be unscrewed and the
porcelain removed. Then the centre electrode should
be unscrewed and taken out. The short piece of china
now is clear for the lead-in wire of your aerial. By
tapping the centre electrode, and fixing another
termipal seréw on the bottom end of it, the aerial lead-
in wire could be screwed on and off at wilt, and also
the wire-leading from the set to the insulator, Makc
sure, of course, that the inside of the plug is perfectly
clean before using, and that the wires make gool
contact, if the latter method is used.

* * *

“Hazy” (Potters Bar).—I am using a
crystal set with a carborundum detector, and
whenever I listen in there always. seems to be
a great deal of interference and jamming. I
am using a loose coupler and two variable
condensers. Can I do anything to prevent
these annoying occurrences ?

As you are using a loose coupler and two variable
condensers you should be able to tune ont most of the
interference that you experience. However, if it is
impessible, and the signals you require are hopelessly
jammed, resort may be had to what is termed
“ balanced crystals.” For this you need two potentio-
meters—one for each of two carborundum erystals—
which are so arranged that one conducts onc way
while the other is inverted and conducts in the
opposite direction. The crystals are, of course, In
parallel with each other, but in series with the *phones.
Since .the crystals rectify in opposite -directions,
they nullify each other. They must both be adjusted
( separately—one disconnected while the other is used)
to.their sensitive points. Then, when they are both
switched in, there will be practically no signals heard.
The crystals- used should be as nearly equal - in
sensitivity as possible.” Now, when one of the potentio-
meters -i8 _moved Bo -that” the potential across’ one
¢rystal is reduced, signals will bcheard. These signals
are due to the difference in rectification hetwcen the
two crystals. The-reduction in signal strength com-
pared: with that when one crystal alone is used is
fairly small, so that good signals should be obtained
using balanced crystals. Of course, for ordinary
reception one crystal only is used, the other being
switched off altogether. Then, when jamming or bad
atmospherics occur, the second crystal—which should
be all ready with its sensitive point found-=-is switched
in, and the potentiometer. reduced until.signals are
heard almost as strong as they were with one crystal.

VALVE AMPLIFIERS |

FOR CRYSTAL SETS

The easiest, most economical and efficient
method of increasing the range of any good
" crystal Teceiver is #0 add a single-valve 1LF.
Amplifier, built from our set of parts.
The combination is extremely sensitive,
and que_equaI to many two-valve outfits.
. Everything necessary is supplied (except-
ing valve and batteries), including panel
drilled and engraved, variable condenser,
polished walnut cabinet, etc., ete. Nothing
to make; only assembling and wiring to be
done. Sent post free, with full instructions
and diagrams.

Price 45/-

Send forfull particulars and list P.
Post free.

OMNIPHONE WIRELESS CO.,

24, WARWICK STREET,
I REGENT ST., LONDON, W.1.,
20 yards from Regent Street, between
Maison Lewis and Robinson & Cleaver's.
’Phone Regent 3335.

“f0 WIRELESS EXPERIMENTERS. PATENT YOUR
D ¢ WWENTIONS.

They may prove very valuable, Particulars. and

consultations free. BROWNE & CO., Patent A%ent,s,

9. Warwick Court, Holborn, London, W.C. L

Established 1840, Telephone ; Chancery 7547.

TO THE TRADE.

Ebonite—Copper Wire, Bare &
Covered-Aerials-Sleevings, &c+

Wireless Supplies. Prompt Delivery.

Cables & Electrical Supplies, Mica House, Offord St.,
Caledonian Rd., London, N.I, Telephone : North Bos

-24-HOUR SERVICE=—

We make it our boast that every

letter received has attention within

twenty - four hours. Send your

enquiry along and test our service
for yourself,

ELECTRICAL SUPPLY STORES

Wireless Specialists.
5, Albert, Terrace, King Cross,
HALIFAX, ENG.

New Lists Now Ready:

V24 -HOUR SERVICE
12’9

Monthl

is all’ you pay for a superbly
made Mead Gramophone with
massive solid oak cabinet, /&
gigantic richly coloured horn,
extra large motor and une
usually loud Sound Repro-
ducer. Sent packed free,
and carriage paid on

10 Days’ Fres Trial,
Your money refunded if not
satisfied. Exquisitely de- ¥
signed Portable .Hornless
and - Table-Grands at 40%
below Shop prices. Writa

for illustrated art catalogue.

[FOR TOOL BARGAINS

CALL or WRITE
TO-DAY to:

Before-bnying.elsewhere compare ous prices.

in London. * We gnarantee you satistaction, so you can safely Shop by Post.

Remember, we have the Largest Stock of Tools to select from

Bargain List sent Post Free.

255-6, HIGH HOLBORN,
LONDON, W.C.1.

GEORGE ADAMS (*=%),

/Y
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No need to spend time making these
connections. The Elwell note magnifier
contains them ready made.

The intervalve transformer is contained
in an iron case, allowing units to be
placed close together without howling.

Tapped holes in two sides and base make
fixing easy. The unit will also stand
alone.

All connections are embedded in com-
pound and brought out to terminals.
No soldering necessary. The perfect
insulation of the grid connection ensures
silent operation.

The valve holder has specially long
leakage paths and an earth clip.

AMPLIFYING
MADE EASY

When building a valve set,
do not buy intervalve transformers.

Use Elwell Amplifying Units. They

save time, money, and trouble.

When buying a valve set,
select one using these units. They
enable the manufacturer to give you
a better job at a lower cost.

The unit featured 1s a note magnifier.

This patented ampllfymg unit, when prov1ded w1th a valve and
connected as marked on the termmals is all that is necessary to give
one stage of note magmﬁcatlon to your existing set.

Two, three or more units may be coupled as shown, to give as many
stages of note magnification as required.

Price 39/6 each.

A similar design of unit is available as an oscillation amplifier and a

third desi

CRAVEN HOUSE,

1gn as a rectifying unit.

WRITE US OR CALL:

C. F. ELWELL LTD, Radio Engineers,

KINGSWAY,

LONDON, W.C.2.

-Telephone : REGENT 421.
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| The equipment includes one pair of No. R1258 DOUBLF

No.1 CRYSTAL WT
RECEIVING SET. |
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The Sterling No. 1 Crystal Receiver has been 1
specially designed for use in connection with
the Wireless Telephony Broadcasting Scheme: ‘l
and is suitable for a range of about 25 miles.

Contained in polished walnut case, with fittings mounted on
ebonite panel, and comprises :

1. TUNER.—This consists of an inductance which can be
varied by means of tappings taken to two stud switches,
one giving coarse and the other fine adjustment. A
separate coil is provided for reception of time signals, |
etc., from Eiffel Tower. !

2. DETECTOR.—Of the crystal type, requiring no
battery. Sensitive and easily adjusted.

HEAD TELEPHONES wound to a total resistance of
2,000 ohms the pair.

PRICE £7 -12-6

IMMEDIATE DELIVERY.

To be obtained from all dealers or direct from :

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.

Advertisement Offices: Messrs. J. H. Lile, Ltd., 4, Ludgate Circus, London, E.C.4. X
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 & Goteh, Itd.; an

REVISED PRICES OF

CHE
Er—————— RLCRTLRED

WIRELESS RECEIVERS

PRICE
Inc'usive of all Royalties
[ Type £ S. do
¢ The & gut ' Crystal Receiver
Ro; alties included—7s. Gd. ... ... 3 100
2% - firystal Recelver
+ woyalties included—7s. 6d. ... ... 4 15 0
20v4'rystal Receiver
Royalties included -7s. 6d. ... ... 5 10 0
30. Crystal and Single Valve L.F.A. 12 0 O
Royalties included—£2 2s. 6d.
31. Crystal and 2 Valves L.F.A.'s 18 0 0
Royalties included—&£3 12s. 6d. ... :
32. Crystal and 3 Valves L.F.A.’s
Royalties included—£4 17s. 6d. ... 25 0 0
33. Crystal and 2 Valves (1 Detector)
Royalties included—£3 12s. 6d. 15 0 0
34. Crystal and 3 Valves (1 Detector)
Royalties included—£4 17s. 6d. ... 23 00
35. Crystal and 4 Valves (1 Detector) 30 0 O

Royalties included—£6 2s. 6d.

All the above Crystophone Receivers are designed to
Postmaster-General’s Specification, and possess the ex-
clusive features of maximum power, simplicity of
operation, purity of tone, and

NO ATMOSPHERICS

We are not interested in the ‘* nebulous nothings '’ of
the air, BUT the Crystophone Circuit is

THE PROVED BEST

for Broadcast Telephony.

It will be interesting to observe others follow where

COWL N
INSULATORS

(Patent applied for )

T 9 : THE ONLY WAY ‘.
9 i’é ] FOR
100% AERIAL EFFICIENCY.

] TR . e el e e S Neseeesieneeteieesianiensensannsereena 2

WIRELESS SUPPLIES CO.,

64, MORTIMER STREET, London, W.1.

Printed and pubh':bed every Friday by the proprietors, The Amalgamated Press (1922), Ltd., The Fleet;ay House, Farringdon Street, Londo_n,_ E.CA.

Registered as a newspaper and for transmission by Canadian Magazine

for Canada: The Imperial News Co., I'td. Saturday, November 4. IYQIA‘; b

All Applications tor Advertisement Space in POPULAR WIRELESS to be made to JOHN H. LILE, Ltd. (Sole Agents), 4, Ludgate Circus, London, E.C.4. Phone: 10806 Central.
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N GETTING A NICE
ADJUSTMENT.
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FEATURES IN THIS ISSUE:

Experiments with a Portable Set. Useful Analogies for the Beginner.
The Story of the De Forest Valve. An Easy Change-Over Switch.
How to Make a Long-Wave Receiver. A Pan-Cake Coil Winder.
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HULLO!!! C.Q.
WILL DAY CALUN&

TO ANNOUNCE SOME RARE BARGAINS.
BEST FRENCH HEAD PHONES

4,000 ohms .. .. 22/6 per pair
BEST FRENCH HEAD PHONES,

8,000 ohms .. . .. .. 27/6 per pair
SPLENDID QUALITY 'BRITISH

HEAD PHONES, 4,000 ohms .. .. Z26/- per pair

Single Head Phones, w1th Cord, 150

ohm: 6/~ each
Single Head Phones, with ‘Cord and
rubber car-pads, 150 ohms .. .. .. .. 6/-each
Trench Buzzer Sets, complete with
Single Head Phone .. .. .. 10 /6

Best Quality Filament Resistances . . 2/9 each Postage 3d.
Switch Arms with Laminated Blades 1/- each, Postage 3d.
3-Way Coil Stand for Panel Mounting 15/~ each Postage 6d.
Best Ebonite Knobs with Brass Nut

inserted 2 B.A. .. 5 5d. each, Postage extra
Insulated Sleeving, all colours .. 5d. yard, Postage extra
Brass Terminals with Nut and washer 1/- doz., Postage 3d.doz
Complete Set of Parts, including two Ebomto Plates, 4" x 4"
for making Best Quality Variable Condensers, 001, 8/- set ;
005, 7/~ set; -0003, 5/- set. Set of Vernier Condenser Parts
without Ebomte 1/9
These are only a jew of our bargains. Do not fail to send

Jor our Price List giving the lowest prices for the best

quality goods. Postage on all goods extra.

We always Stock the Famous HERTZITE CRYSTAL

at 2/6 each, or mounted in Brass Cup 2/10, postage 3d. extra.

WILL DAY, LTD,

19, Lisle St.,Leicester Sq., London, w.C.2,

Phone Regent 4577.  Telegrams: Titles, Westrand, London

l i Telephone :

GONOM Ic Museurn 1055

Head Office: 10, Fit ‘Grams: Econectrlc
ea ce: itzrov
Square, London W 1 Eusroad, London.

ELEGTmc

Showrooms : 303,
| Euston Rd., N.W.1.

vd&'
To-day for

VARIABLE 36 page WIRE-
AIR LESS LIST
CONDENSERS. Posa;'ree

240 tlus-
trations.

CRYSTAL RECEIVERS FOR INTERVALVE
BROADCAST TELEPHONY. TRANSFORMERS.

|
|
|
i
!
j
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BRO) CASTHNG

FELLOCRYST

| SUPER. |

HIS is a high-
grade Crystal
Detector  es-

pecially designed for
receiving broadcast-
ing, and complies
with all regulations.
Beautifully pure clear
speech and music are
received, and as many
as three pawrs of
Fellows 4,000 ohms
double  headphones
can be simultaneously
used.

The “FELLOCRYST SUPER” is mounted in a
highly polished oak cabinet and 1s sent out complete
with 100 ft. coil of 7/22 stranded copper aerial wire,
two shell insulators, and one pair 4,000 ohms
double headphones, and 1s

British Made Throughout
PRICE COMPLETE - - £4 : 7 : 6 ¢ous

Extra 4,000 ohms double headphones 30/- (Postage 1s.)

FELLOWS MAGNETO Co., Ltd.

LONDON, NW.10.

Telephone : Telegrams :
WILLESGDEII,N f560-1. “QUIXMAG,” 'PHONE, LONDON,

. olly %.7@%%
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-NEXT WEEK.

THE
ELIMINATOR.

The story of a
most ingenious
invention. Of
interest to all
studewts and
experimenters.

A Vancouver Station. .

CENTRAL -NEWS message from Ot-
tawa states that the Canadian Mar-
coni Co., in co- operatlon with the

English company, has applied to the
Government for a licence to erect at Van-
couver one of the most powerful wireless
stations in the world at the cost of 2,000,000
dols., giving direct communication between
Australia and, the East Coast. - The Govern-
ment has the matter under consideration,
as the British Governinent desires Canada
to participate in the Imperial wircless
system.

Mr, J, Biegers’ set, 156, Kensngon High St,, London,

A Young Enthusiast.

THE photo on our cover this week shows
a very keen radio enthusiast—the
little da,ucrhter of ‘Mr. Gordon Ward,

the proprietor of the City Accumulator Co.

Little girls nowadays much prefer radio to

dolls !

* B *

Honour for English Wireless Engineer.

“HE American Institute of Radio Engin-
eers has awarded the Liebmann
Memorial Prize for 1922 to Mr. C. S.

Franklin, resecarch engineer. of, Marconi’s

Wireless Telegraph Company, Ltd., for his

investigations in connection with short-

wave directional transmission and reception.
“The Liebmann Memorial Prize is awarded
for radio work of conspicuous merit.
* * *

Marconi Rates.

ARCONT'S Wireless Telegraph Co.
state that the rates for the ordinary
and deferred half-rate services  via

Marconi ” to all- places in the United

States of America, except New York City,

are now amended by adding to the ordinary

rate to New York City, which remains at
9d. per word, ‘the respec%ve land-line
charges to all points in the United States
beyond New York City. The deferred

“Wirole

TOPICAL NEWS AND NOTES | ettt

/ E

rates are in all cases half the ordinary ates.

There is still an appreciable saving “ via

Marconi ” to all points, except the State of

Maine, where the rate is the same as the

cable rate.

7 * %

Radio on Motors.

EXPERIMEXTS carried out jointly by
the Dairnler Co. and Mairconi’'s Wire-
less Telegraph Co. recently showed

that motor users may soon be able to listen

to wireless concerts while travelling. Two

Daimler cars fitted with wireless receiving

apparatus journeyed - from London to

Chelmsford. and on the way the passengers -

were able to hear spoken tests-sent ont from
Marconi House. On the return journey
conversation and gramophone records from
Writtle were also heard. A frame aecrial
was mounted on the roof of the car, and a
receiving set comprising seven or eight
valves inside the car was used. These ar-
rangements are, however, temporary, and
in the finished apparatus, though an aerial
on the roof will probably still be necessary,
it will be made to fold down when not in usc,
and all the receiver will be under the foot-
board, Bowden wires enabling the controls
for tuning to be manipulated from within

the car.
# 5 *

Successful New Accumulator.

NE of the commonest causes of break-
down in a valve receiving set is the
failure of the accumulator, the bat-

tery supplying the current for lighting the
filament of the valve.

Most accumulators consist of a number
of positive and negative plates supporting
active materials. They have a well-known
habit of losing their charge whilst standing
idle, and it is very disappointing to find, as
s0 often happens, that just when they are
most wanted the cells - have lost theit
charge when not in use.

There is an accumulator on the market
known as the Fuller patent block type,
which, it is claimed. will hold its charge for
a practically indefinite period when not in
usc. This type of cell, whilst employing

A neat 2 valve set.

| NEXT WEEK. !

| HEAD GEARS
. AND
TELEPHONES.

AN AMATEUR
WAVEMETER.

And other in-
teresting articles. l

p

S
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Putting up the aerial.

subdtantially the same materials ag the
plate type of accumulator, differs in having
the electrodes in the form of blocks of taper
form in cross section, so that each block is a
geometrical selid of such conformation that
forms oblong elements.

No BrekLING.

Instead of using thin plates, with their
liability to buckle, the cells are constructed
as explained above. The result is that the
cleetrodes are free from the possibility of
injury either by vibration or short-circuit-
ing or sulphating. They have also the
special feature that they will hold their
charge from 9 to 18 months without the
E.M.F. dropping below 2 volts.

The makers are the City Accumulator Co.,
of 79, Mark Lane, E.C.3, and they eclaim
that even if the terminals are joined by
a metal bar, the cells will not be spoiled
or injured.

* * %
Wireless Pictures.

HE members of the Society of Motion
Picturc Engineers, who arec now
meeting at Rochester (X.Y.), stato

that the broadcasting of moving pictures
by wireless has been successfully demon-
strated, and that its universal adoption may
be expected within the next year or so. The
inventor of the device to broadeast films,
it is said, is now at Arlington, conducting
tests with the United States Navy officials.
The project, if it proves to be practicable,
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NOTES AND NEWS.

( Continued from previous page.)

as the engineers declare it will be, will
deal a death-blow to the film exchanges
throughout the country. According to the
plans outlined, a central broadcasting sta-
tion will be established, from which cinemas
within a radius of 1,000 miles will receive
their films.
# % »

A Broadeast Appeal.

HE first wireless message broadcasted
in Birmingham was transmitted on
October 28th by the Lord Mayor of

Birmingham (Alderman David Davis) from
the residence at Moseley of Mr. C. S. Bayn-
ton (2K O), who was granted a special
hroadcasting privilege for the occasion by
the Postmaster-General.

The message took the form of an appeal
to the citizens on hehalf of the Birming-
ham Hospital Sunday Fund. An addi-
tional £30,000 a year, declared the Lord

Mr. R. Pittock’s home-made set, Whitley Road,
Eastbhourne,

Mayor, was needed to keep up the hospitals,
and he wished a sincere effort to be made to
help the hospitals out of their financial
difficulties.

The appeal was heard by hetween two
and three thousand wireless amateurs whe
were listening in.

*

% *

secret Wireless.

\x JE reprint the following from * The
Times > :—

M. Edouard Belin, who recently
1wented a process by fwhich photographs
could be transmitted by cable, has now in-
vented a method which prevents the tap-
ping of wireless messages. The apparatus
used is called by M. Belin the * crypto-
tele-s tereograph >’ and the * radio-crypto-
tele-svereograph.”
Interesting Details.

| The principle of the apparatus derives
from results which M. Belin had previously
obtained in synchronising by wireless
telegraphy two motors placed at any dis-
tance, no matter how far, apart. For his
present purpose two motors, which are
strictly synchronised, are used to set in
motion cylinders, one at the transmitting
and another at the receiving post, through
the intermediary of a series of six concentric
Jdises which tumn on an axis joining the
cylinder with the motor. Each of these discs,
which can be adjusted as desired with regard
to the others, carrics a notch into which falls
at intervals a lever which sets in motion the
evlinder. Since the dises can be turned at
will the relation of the notches to one
another can be varied practically infinitely.

Popular W yrelegs Weekly; November 11th, 1922,

Tn this the apparatus resembles a-combina-
tion lock, and the transmitter and receiver
of -a-wireless message have only to agree to a
combinatien in order to secure secrecy.

An Objection.

According to the intervals separating the
notches as the discs revolve, the cylinder
will turn in a series of jumps and the wireless
emissions will follow an irregular rhythm
with periodic silences due to the stopping -of
the cylinder. Everything depends on the
precise angular adjustment of the discs hoth
at the transmitting and receiving posts.

It may be objected that by long and
careful observations, and by noting the
duration and periodicity of the silences, it
would be possible for a third person to
discover the system and adjust the instru-
nent in the same manner. In order to over-
come this difficulty there is an arrangement
by which false signals are made during the
pauses of the cylinder. A third person
could not distinguish between these false
signals and the real signals.

> #4 *
Wondering !
HEN broadcasting will really start 2
For many months past we have
been told with ever-increaring auth-
arity that it is going to start ““ within a fort-
night.”” Well, we live in hopes, though we
die in despair !

How many amateurs enjoyed the novel
innovation of the ‘ Radio Play,” so ably
performed by the strenuous tragedians at
Writtle ?

Who has at last succeeded in showing a.
well-known official, of a still better known
wireless society, how to transmit really per-
feetly modulated telephony—free from that

. intolerable

“hum”  which has hitherte
characterised his efforts ?

What has happened to those horrowed
techmical * tit-bits ”* published by a leading
journal under the heading of * Wireless Day
by Day *.? We do miss them.

Why the P.M.G. first announced that the
use of “* Reaction ” would not be permitted
by the authorities, now allows it to be em-
ployed “ with discretion.” Twit in any way
connected with the fact that one important
company were unable to get good results
without it ? We trust not”

x - % *
Not Forgotten.

AME NELLIE MELBA is proud of the
fact that, on the invitation of ‘ The
Daily Mail,” she inavgurated the

broadcasting eva two years ago by singing tc
all England from Chelmsford, in Essex.

** 1 still get letters fram people with regard
to that firvst trill which I sang into the wire-
less telephone,” she told a *‘ Daily Mail ”
reporter recently. * Only recently I had-
a letter from a limbless Australian soldier
who heard it while in England.”

* *

‘Lieences.

"T'HE cost of the breadcasting licence. i
10s.,.and one taken out now expires on
September 30 next. )

The Broadeasting Company’s apparatus
will bear a registered mark—a circle with
the initials ~“ B.B.C.”-—and the words
* Patent approved by H.M. Postmaster-
Genera).”

Owners of experimental or home-made
recéiving apparatus have to obtain an
experimentalist’s licence, the fee for which
is also 10s., after filing in a'form giving full
partioulars to the G.P.O. ARIEL.

Nore.—The Bar Lightship, Liverpool,
sends telephony at 7 am., 9 am.,, 11 am,
12 noon, 1 p.m., and cvery two hours until
9 pm. Calls “Dock Office.”  Liverpool
answers “ Bar Ship.”

In addition to the regular transmissions
carried on between the British amateur
stations, much telephonie conversation may
be heard from St. Inglevert (A M), Le
Bourget (7 M), and Brussels {B A Vj. Thesa

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

TELEPHONY AND MUSIC TRANSMISSIONS.

Station. Call sign, Wave-length
in metres.
Croydon 00 .. GED .. 900
Marconi House, London 2LO .. 360
Writtle, Essex .. 2MT ¥ 400
Paris .. oo FL . 2,600
Kénigswusterhausen .. LP .o 2,800
The Hague o0 .. PCGG ., 1,085
Harcn .. 50 - OPVH ., 900
Brussels Meteorological
Institute > .. OPO .. 1,500
Messrs. Burnham™
(Blackheath) « 2FQ@ .. 440
Newcastle* 50 .« 9BA 440

Remarks.

.+ Throughout day fo aeroplanes.

.« Not regular,

«. 'Tuesdays, 8 p.m. (Concert.)

«o 7.20am., 1115 a.m., 5.10 p.m. : Also|
occasional telephony at 10.10 a.m,

.+ . Between 6 and 7 a.m., between 11 and
12.30, and between 4 and 5.30 p.m.

.» Sundays, 3 to 5 p.m. (Concert.)

.« Practically every 20 minutes past
cach honr from 11.20 to 4.20, giving
messages to aevoplanes on the
Brussels - Paris, Brussels - London,
and Brussels-Amsterdam lines.

s Slow CW. and Morse. Easy reading
for amateurs.

«. About 9 o'clock in the evening.

.. Between 6 and 7.30 p.m.

stations are quite powerful, hut they call for
a little extra care in tuning. * Wave-length,
900 metres.

All times given are G.M:.T.

An asterisk denotes transmissions made
purely for experimental purposes.

The Editor will be pleased to hear from
amateurs angd commercial experimenters
l‘mﬁth regard to transmissions made at regular

ours,
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A HOME-MADE BROADCAST RECEIVER.

Full Details for the Construction of a Simple Crystal Set.

O matter how advanced the worker
may be, or may eventually become, a
“home” receiving set of the crystal

type will be much appreciated by the less
scientifically inclined members of the
family, or will serve as a reliable standby
when the valve set is being * improved "
and dismantled—for the hundred-and-first
time. )
The instrument herein deseribed may be
largely  assemnbled ” from comparatively
cheap purchased components, or may Le
made almost entirely by the worker, and
may be.either quite plainly finished or
“got up” in.a more elaborate style,
according to individnal taste and skill.

Such a set would be highly appreciated
as a Christmas present, and the pleasure in
making, giving. and its reception would
amply repay the modest éxpenditure in
tihe and money entailed in the building.

The tvpe of et selected is-of the cabinet
pattern, which- not only makes for port-
ability, but affords protection to the
apparatus when not in use.

The tuning inductance is of the solenoid
form, i.e., a single-layer coil wound upon
an insulating former, the turns being pro-
vided with tappings over the cntire range,
enabling any amount of the winding to be
switched into eircnit at will.

The Tuner.

The core, or former, upon which the wire
is wound is a fibre or well-shellacked card-
board tube_3} in. diameter by. 5. in. long,
wound with 110 turns No. 26 D.C.C.
copper wire.

To wind the tube, procure twp corks to
fit the ends of the tube tightly, centre them,
and bore a hole in each to take a {-in. rod

o I _H )
G . JE
E-\\ =
D—— = K
J//‘ .
BAF .
Fig.2. :
, 1

By WARING S. SHOLL, AAM.I.EE,

tightly, and bend the end of the rod into
a handle.

The whole affair is now mounted upon
temporary bearings, the right-hand upright
having a stop to lock the handle when.
required, a little end-play enabling the
handle to be rotated clear of the stop when
revolving the former, or tube.

If the windlass used on the comitry well
for hauling up the bucket is brought to mind,

the idea will be quite clear without the need

of an illustration.

Winding the Coil.

Commence by boring a hole about } in.
from end of tube, push 3 in. of wire through
and secure with a wooden peg dipped in
shellac; turn the handle through ome
revolution, and as the wire approaches the
starting point lock the handft)a against the
stop, take '} in. of the wire, twist it.into a
loop, and proceed thus at every turn until
ten turns have been accounted for, ‘ stag-
gering " the turns slightly for easc in con:
necting up subsequently.

Now wind on fen turns, 7.e., 11 to 20
inclusive, and make another tap at the
twentieth turn, and so on until 110 turns in
all have been accounted for, the last turn
of all being secured in the same manner as
No. 1.

This will give us 20 tappings in all, viz.,
ten units and ten * tens,” and these twists
may be seraped elean of thc insulation
while the tube is still in the winding device,
and a 3-in. length of the same wire cleaned
at one end and twisted on to the bared
tapping. y

Each joint is next given a touch of
fluxite and followed up with a hot well-
tinned soldering bit.

The wound inductance may then be dis-
mounted and immersed in hot paraffin wax
until free from bubbles, and then allowed to
drain in a warm place, as no excess of wax
is to be allowed, owing to its undesirable
capacity effect.

For the switeh panel ebonite } in. thick
is the best thing to use, but failing this,
thoroughly dry and well-seasoned ma-
hogany will do, provided it is well treated
with wax to increase its insulating pro-

.pertics.

Set out the contact studs as shown in
the plan (Fig. 1), and if no screw taps are
available, file the ends of screwed shanks
down to an easy square taper, drill the holes
a shade tight—easing them with a reamer
if necessary—and work the studs down,
making them cut their own threads.

A touch of shellac on the screwed ends
will make all secure when the back nuts
are run up tight.

The radial switch arms are shown as
11.in. radius, this being a common stock
size and easilv purchasable for about two
shillings each.

Those who prefer to make their own
switches will find details in Fig. 2. A is
a No. 2 B.A. screw 1 in. long, B spring
washer, C eontact lug for connecting switch
arm to circuit, D packing washers, E nut
tapped 2 B.A,, to which switch arm F is
soldered, G 2 B.A. nut, H ebonite knob

519

tapped 2 B.A. The drawing is almost self-
explanatory, but a few brief instructions
will facilitate the assembling of the various
parts. : .

The contact lug C is a banjo-shaped piece
of 7-in. brass nicked at the edge
twice and the centre-piece bent up at
right anglés at J, filed to a blunt point.
and inserted in a lole drilled in the under-
side of the panel to prevent the brass piece
from turning with the switch spindle. -

The larger end of the lug is drilled an
easy clearance for the shank of the screw.
and the smaller end is drilled to receivc
the connecting wire, and then bent down
at right angles. g

The switch arm can be quite flat for case
of construction, and “preferably of two
blades, each of s -in. brass, which are
soldercd to the nut E, run down the serew A,
and secured by the second nut G, the neces-
sary [oacking washers D being provided to
take up the height of the contact stud
shown at K.

The ebonite knob 'H is given a touch of
shellac inside the screwed-bush and screwed
tightly down on the screw A; which may ke
cut down to dead length after trying
everything for a fit.

As a final precaution againgt the knch
working slack, a small hole may ke drilled
at I and a brass pin driven in tight.

The two switches, with their contact
studs, are, of course, the same in every
respect.

Making the Detector.

We now take the detector in hand, the
design, as shown in Fig. 3, being one
adopted by the writer as being very simplo
to construct and highly satisfactory in uso.

(Continued on next page.)
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A HOME-MADE BROAD:-
CAST RECEIVER.

= (Continued from previous page:)

Referring_to the drawing, A A are two
binding screws or terminals, BB two
extension or distancée pieces of brass tube
¥ in. long, C C fixing studs with nuts DD
and connecting wires EE, F crystal cup,
and G the “ cat-whisker > contact.

To mount ‘the crystal; cut § in. from
brass tubing } in.'diatneter, take a picce of
copper wire 14 S.W.G. 2.in. long, bend one
end into a right angle, tin this’ end. and
stick the straight end into a cork until the
bent end is } in. clear of the corl-,

Various Crystals,

Place the B viously tinned
inside, over the*cork, and, holding the whole
affair upright, drop solder from a clean bit
into the cup to a depth of } in. As soon
as the solder has. set rub the still hot
surface with a stick of Wood's metal, which
will promptly melt, and place the crystal
in the centre of the cup and allow to cool,
upon which it will be firmly fixed.

The crystal may very well be silicon or
onc of the mystery * ites ”” sold under fancy
names and at fancy prices, or two crystals
may- be used such as zincite and copper
pyrites, both set in cups and the wire
contact dispensed with.

The worker is advised to make up
several crystals in cups while he is on the
job, as the design shown makes a change of
crystal so easy as to make abundant room
for experiment.

The “ cat whisker ” G is merely a short
picce of brass or copper wire 14 S.W.G.,

o

e

3 '

“ Iris,” the new Trade Mark of the Marconiphone. :

with a spiral of No. 36 brass wire-soldered
to one end and a small chonite handle
screwed to the other end,

If the crystal is a little eceentric in the
cup so much the better, as by turning the
cup round in its holding screw A, contact
may be obtained over the whole suiface of
the crystal bit by bit with the greatest ease.

We_are now _ready to connect the coil
and its tappings to the 20 contact studs.
This is rather a tedious business, and all
things considered, it i better to solder the

Mr..L. Borrow, of Rosalie, Yarn Road, Darlington, and bis receiving set.

tappings to the ends of the studs, which will
be greatly facilitated by cutting a slot in
the end of each screw with a fine saw and
tinning the slots after the studs are in
position. By laying the ends of the wires
in the tinned slots and following up with
a hot iron, a sound joint will result and
future trouble thereby obviated.

It should be noted that all wires carrying
oscillatory currents should be quite straight,
and not coiled into helices, to avoid un-
wanted effects of inductance.

Have the tappings as shoit as possible ;
work with the panel upside down, and slip
a piece of insulating slecving over the ends
of the tappings before soldering to the studs.

The radial switches had better go on
next, and the coil secured to the under
side of the panel by two strips of wood, one
passed through the inside of the tube and
one facing it on top.

A screw at each end wiil hold the strips
to the coil, and the top strip can then he
secured to the under side of the panel by
two brass screws run through from the top.

It should be noted that in all cases in
fitting up apparatus of this nature it is
advisable to assemble all the mechanical
‘elements first, to make certain of their
functioning properly before introducing the
electrical details.

Make sure in this casc that all the contact
studs ‘are -of uniform height and that the
switch arms run freely over them while
making efficient contact; any studs that
stand  proud  of the others must be eased
down with a fine file. '

Solder the wires for aerial and earth to
the contact lugs of the switehes and 1un the
rest of the wiring, preferably No. 2 tinned
copper, in insulating slecving, as shown in
the diagram (Fig. 4).

The telephone texminals are shown, with
an extra terminal in the middle of the
usual pair; this is to enable an extra pair
of 'phones to be connected in series if
desired.

The condenser shown in the diagram
connected across the terminals can be
about ‘002 mf., and had better be pur-
chased, as these items may now be pur-
chased much cheaper than the cost of
making at home. The condenser may be
screwed to the under side of the panel at
any convenient point permitting of easy
connection to the telephone terminals,

The case will naturally depend upon the
taste and gkill of the worker, or in some
cases a suitable box of good workmanship

may bie at hand or easily picked up second
hand, The dimensions will to some extent
depend upon the size of the ’phones used, if
these are to he accommodated in addition
to the receiving instruments. !

Tet the headset he the best the worker
can afford, and -not under 4,000 ohms
resistance. ' ' :

Trying Ouf the Set.

Having assembled the set, connect,up
the terminals A and E to aerial and earth,
and having put on the hecad ’phones, turn
the two switches towards each other, which
gives the minimum inductance, viz., 11
turns in circuit. Run the tens switch over
a few studs and get a rough adjustment on
the erystal© Now cut in the units, and if
no signals are heard, switch out the units,
increase the tens, cut in the units again
until signals are confing in, when, with the
right hand en the crystal and the left on
the units switch, give a final sharpen up.

As an additional refinement and a pre-
caution against atmospheric charges, &
safety switch may be placed in circuit, as
shown at S (Fig. 4).

“.Earthing * the Aerial.
A very easy type of switeh. to construet

-consists merely of two *‘telegraph ™ pat-

tern terminals with a brass strap, drilled
at one end and screwed down to ‘work
easily but not. slackly, while the other end
has the lole opened out into a slot to
enable the strap to cnter its terminal
without removing the tenninal head.

If this idea is adopted take particular
care to have an cxtra milled nut on the
terminal A, or trouble will be experienced
with the aerial wire slacking off.

The dotted line indicates the extra wiring
nceessitated ; this “ earthing ” switch must,
of “course, be dn the “ off ” position when
receiving signals.

At the risk of repeating- himself the
writer would strongly urge that all connec-
tions be soldéred, as the greatest trouble
is caused at the most inopportune moments
by reason of screwed contacts slacking off,
particularly when the terminals are in fre-
quent course of adjustiment during con-
necting or disconnecting external circuits.

=i

NEXT WEEK.
THE ELIMINATOR.

' Don’t miss the story of this remarkable
invention.
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A SIMPLE
PAN-CAKE COIL WINDER.

By A. W. DRANSFIELD.

M()ST amatews -like to *“ make " ap-

paratus if-posgible, and the Mollowing

coil winder is quite within the range

-of any amateur and makes quitec a handy

picee of apparvatus.  Very little is required
for it: yet it _is quitc cfficient.

Tt the first placé a fow cycle spokes will
bt réquired (picecs 4 in. long will do), and
an old wire bobbin not too large on the_end
will act as the tentre portion.  Cut off one
end and with a compass mark off an odd
number of spaces, sayv 11, thon bore holes
in the edge and in the direction of the centre
of the disc that will be tight-fitting for the
pieces of spoke. 'This will give you a wheel
similar. to Fig. 2.

The remaining part of the bobbin will
serve as the pivot portion. Glue the
Lobbin ¢nd on to a picce of wood that is
alichtly smaller than the hole in the wheel.
1f jammed in with a piece of paper it will be

quite tight enough for the work; when the
whole is assembled it will look as in Fig. 1.

We are now ready to commence winding,
hut the number of coils to be made should
be agreed upon. Prepare the pieces of
waxed card that the coils will be mounted
on and get say 8 or 9 pieces of cardboard,
not too thick. Soak them in hot wax and
have them ready for use.

Winding the Coil.

An old lid of a round tin will be wanted
to melt the wax in, and this should be about
5 in. diameter.

To wind the coils, start by leaving
enough wire wrapped round the first spoke

to enable a connection to be made later on ;.

then zig-zag the wire on the spokes; that
is, over one, then under the next, and 8o on
till the spokes are nearly full. up. Take
the wheel and wire off the stand and dip it

Fig 4.

TERMINAL .

LOADING COIL COMPLETE.

Two-Valve Panel Set built by Mr. C. Forsters,
1, Bank Foot, Iveston, Leadgate, Durbam,

in the molten wax ; let it soak well, and lay
it on one of the prepared cards, but keep it
flat. " It will soon sct, and then the spokes
may be removed by catching hold of the
ends of the spokes with a pair of pliers and
drawing them carefully through the wire.
This process may be'repeatcd until all the
desired- coils are made. The coils will be
quite good if made up with about 32 gauge’
double sillkk wire. Connecting them up is a
simple matter; and the coils should be made
into a pile, as in Fig. 3. If we start with
tho first coil, the outside wire will go to one
of the terminals, and the inner will go to
No. 1 stop on the switch. On the same
stop the inner of the next coil will also join
up, the outer going to stop No. 2, which
also has the outer of No. 3 with it. The
inner of No. 3 will go to stop No. 3 together
with the inner of No. 4, and so on. .
1t will be seen that by taking the switch-'
bar to the other terminal the coils may be
added at will. The wiring is more clearly
defined in Fig. 4. A set of coils mounted
in a box with a suitable number of terminals
will make a very compact loading unit,

Set built by Mr, C, Rogers, 3, Buxton Road, Chinley,
via Stockport,
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I\’ all electrical or. wireless receiving
circuits switches of every description

are genevally essential in the production
of good results. A convenient switch
in -any ecircuit always saves time and
trouble when alternative methods of using
the circuit prove of advantage to the
operator.

In the following doscnptlon of a change-
over switch, which can be very easxly
constructed at small expense, no specific
dimensions are given, as the size depends
upon the class of work to which it will be
edapted. The main components consist

i@:

Plan, Fig 1.

of spare conbact.st-uds, nuts, bolts, washers,
screws, and metal strip, which are usually
to be found in any amateur’s spares box.

A small piece of ebonite, or any reliable
insulating material of medium thickness,
should first bec obtained for the base on
which the parts are to be mounted. Ten
Lioles should then be drilled to take the
contact studs and bolts, the relative
positions of which will clearly be seen on
reference to Fige. 1 and 2.

The parts then required consist of four
contact studs, the length of which will
depend on the thickness of the ebonite,
with nuts and washers to fit. Either one
or two nuts may be used, hut this is left
entirely to the constructor and his method
of making connections. Soldered joints
are gencrally to be recommended, especially

DPopular Wireless Weekly, Novembcr 11k, 1922,

AN EASILY MADE CHANGE-OVER SWITCH.

By J. E. F. ROBERTS.

in valve circuits, as .loose connections
invariably lead to bad reception and many
_Xstenous noises.

When the contact studs have been
placed and secured in their proper positions,
the next step will he to cut two strips
of metal—brass or copper for preference—
to the required length to act as the moving
arms. Brass strip of a light gauge can
readily be obtained, should none be at
hand, and it is here suggested that three
or four thicknesses of metal sheeting can be
used to advantage in making laminated
arms, should the switch be of large. di-
mensions. Care should be taken, however,
when cutting the strip, to note that the
end touching the contact studs is bent
over slightly to ensure good contact and

“ apringiness.” At the same time, clearance
is left for the under fixture of the cross
distance piecc to be fitted to carry the
operating knob (see Fig. 2).

Four holes remain to be drilled or
pierced to accommodate the cross distance
picce and the bolts which act as pivots
for these two arms. Attention should now
be given to the supporting distance pieces
or legs. These are quickly made by cutting
off sections of insulation tubing to the
proper lengths. Altogether, six of these
legs will be required, two for supporting
the moving arms and four to act as legs
for the base, thus improving the insulation
of the switch as'a whole (see Fig. 2).

Four screws or bolts ‘with washers are
inserted through the base and this tubing
to keep the switch in a firm position when
mounted. -This method, however, may be
dispensed with by substituting four valve
legs and mounting on the “plug in”
principle. The length of any legs or supports
will rest upon the depth of the contact
studs and pivots on the under side of the
chonite.

Now that these legs have becn completed,
the cross distance piece and operating
knob must be fitted. The distance piece
consists of a strip of thin ebonite, or similar
material, the length of which depends
upon the distance between the contact
studs. The simplest way to determine

the correct length is -to mark off two-

points equal to the distance between the
centres of any two alternate contact studs.
These marks represent the centres of two

_Anow
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Insulalion Disrance
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holes to 'he drilled in the distance piece to
accommodate a small bolt and nut or
rivet for securing the moving arms (see
Fig. 2).

Should these two small nuts and bolts
work loose through continual! ‘ throwing
over” of the switch, improvement will
result on burring over the ends of the bolts,
In the event of small rivets being substi-
tuted for nuts and bholts, the correct
degre¢ of tightness will be arrived at
after several movements of the switch
in  the appropriate -manner, when the

l

Secies -Paralle] Suiteh Fig 3

necessary adjustment can then be carried
out.

The total length of the distance piece
is then obtained by cutting the ebonite
to the width between the outer edges
of the moving arms. One more hole remains
to be drilled in the dead centre of the
piece to take the operating knob (see
Fig. 1).

Knobs of this description arc generally
to be obtained from any wireless dealer,
but, at the same time, there are numerous
ways of making up -such a simple article.

One method 18 by taking another small
piece of "the insulation tubmg already
réferred to, and to slip a - round-headed

serew or bolt through a washer to cover

the top end of the tube, the whole being
secured by passing the screw through the
tube and thence into the ebenite. Glass
beads and small bobbins can also be
used in a similar manner, but a glass-
headed drawing pin will probably prove
the quickest and simplest remedy.

All that now calls for comment is the
assembling of the moving arms. First
slip a washer on to the pivot bolt, and then
push the latter through the hole in the
arm, the tubular distance picce, and. the
ebonite base. Secure with nuts and a
washer to the correct degree of tightness,
and’ make connections in the manner
described with the contact studs. It
should here. be noted, however, that thLe
length of these two tubular distance pieces
is determined by the height of the head
of the contact studs_(see Fig. 2). Two
short pins should be screwed into the.
base in line with the studs to prevent the
slipping off of the arms.

(Continued on next page.)
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BOOK REVIEWS.

E have received from the Wireless Press
the following books: ‘‘ The Perry

~_ Auto-Time Morse System,” by F. W.
Perry ; ¢ Mast and Aerial Construction for
Amateurs,” by F. J. Ainsley, AM.I.CE.;
“ Crystal Receivers for Broadcast Recep-
tion,” by Percy W. Harris ; and ¢ Wireless
Telephony and How it Works,” by Philip
R. Coursey, B.Sc., AM.LE.E. |

It was with great pleasurc that we
perused the above, discovering that the
handy sizes of the small volumes gave littlo
indication as to the exhanstive naturc of
their contents—exhaustive in respect of the
elementary ground they cover, and written
in such a way as to form a perfect guide for
the absolute tyro. The authoritative nature
of the text is guaranteed by the well-known
names of the authors.

Possession of these four books would
place in the hands of the amateur a miniature
library of theoretical and constructional
radio lore, as the subjects do not in any way
overlap.

“ Crystal Receivers for Broadcast Recep-
tion” is misleading in ity modesty ;
* Crystal Receivers for all Possible Recep-
tion ’ would more adequatecly describe its

- contents, and the appended list of the larger

" spark stations (giving such useful data as
wave-length, time and nature of transmis-
sion, etc.) will be greatly appreciated.

In order to be able to enjoy to the full the
usefulness of a crystal or any other receiver, .
a knowledge of the Morse code is essential,
and the first-named little brochure details
concisely and convineingly (with an original
method) how rapid progress may be made
in that direction.

The relative advantages of the various
types of acrials—and, as a matter of fact,
aerials altogether—are morc or less a closed
book to the majority of amateurs, and

. AN EASILY MADE
CHANGE-OVER SWITCH.

(Continued from previous page.)

therefore  Mast and Acrial Construetion ”
will fill a very long felt want. It ably places
the reader in full possession of all the ncees-
sary detail in connection with antennz in
a manner that will be appreciated by be-
ginners grappling with the first problem of
practical wircless—the erection of the
aerial.

Photos of actual apparatus, sketches in
perspective of practical ‘ hook-ups,” and
an abundance of uscful analogies render
Mr. Coursey’s ountline of Wireless Telephony
both informative and readable, and for the
non-technical reader forms a complete in-
troduction to the mysteries of both trans-
mission and reception.

* &

The Radio Pathfinder. By Richard H.
Ranger. (William Heineman. Price 6s.
net.)

This book strikes a distinctly new note in
radio literature. The text is crisp and in-
formative without being unduly technical—
just the thing for the new amateur. The
illustrations are certainly very original : an
clectron is shown as something between a
puckish imp and a gnome, but the idea of
showing the various effects manifested by
the valve in this fashion is not to be sneered
at; in fact, the new amateur will find it
distinctly helpful and very far from boring.

* * *
- Wireless Telephony for Ajl. By
Lawrence M. Cockaday. (Herbert Jenkins,
Ltd., York Street. St. James’s. Price 5s.)

This volume—correct in its main facts
and lucid in its explanations, with over
sixty clear illustrations—is dominated by a
spirit of friendly helpfulness, in very agree-
able contrast to the style of haughty and
academic condescension which disfigures
some ‘ elementary ” books on this subject.

Chapter I gives an all too brief, but quite
useful, summary of the modern electron
theory, and Chapter ITI deals with *“ Theory
of Wireless Waves.” We cannot quite
agrec that ¢ this heat wave is of exactly the
same nature as a sound wave, except that

. production of short-wave radiation:
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it has a different frequericy and produces
different results.” The table of wave-
lengths on page 28 relates to conditions in
America only, and is not correct for England.

Chapter I, on the “ Vacutim Tube,”
relates to * valves” and introduces some
terms unfamiliar to the English reader, but
Chapter 1V, dealing with * Modulation,” is
cxceptionally clearly written. The cx-
planation of the capacity reaction type of
transmitter will be of great interest to
readers unfamiliar with-this tvpe of circuit
and the advantages it has over the usual
cleetro - magnetic reaction cireuit for the
The
well-known “ choke control * is fully de-
seribed, with many useful praetieal details
under the heading of  Heising ” system.

Chapter IX is really the kernel of the
volume, and we know that now the writer
i8 in his own territorv—speaking not as the
scribe, but as a fellow worker who has
toiled and fought and won. This is the on!s
kilm} of knowledge whieh i3 reql and worth
while.

We trust the English reader will recognise
our old friend the *‘ choke coil " under the
(to us) new name of * plate vircuit reactor.”
Personally, we had to refer to the diagram
to see what it meant. The alternative
term * constant current coil ’ we greedily
commandeer for future use, as it is self-
explanatory and cuplhonious.

Chapter XI, on ‘“ Care and Maintenance
of Apparatug,” is a pleasant surprise, for it
is not a re-hash of the hoary old perennial
platitudes, but a structure of bright. solid
facts, cemented by racy anecdote into a
palatable and useful whole.

We cdan commend this book as a useful
introduction to those commencing a study of
the subject.

CATALOGUES.

The Jeary Electrical L'o., Ltd., of 97»
Queen Victoria Street, London, E.C.4, have
just issued a new catalogue of much interest.

From crystal to valve sets of all descrip-
tions and prices this firm deal in, as well as
many uscful component parts.

It will here be appreciated that, although
the switch may be made for mounting
purposes, it can be built dircetly on to a
panel, thereby constituting a very neat
addition to a home-made set.

Further neatness in appearance will
resalt in bevelling the edges of the chonite,
which shouid also be slight]ly polished.
Electrical connections for one of many
useful circuits in which the switch may
be inserted to advantage is seen on reference
to the diagram ccustituting Fig. 3.

In that circuit the switch becomes one
of the ‘cerics-parallel” variety, and
should therefore be wired accordingly.
It will be observed that the last contact
stud acts merely as a rest, whilst the
second and third studs are joined directly.
‘If it is decided that the switch be used
permanently as a series-parallel condenser
switch, a metal link can easily be slipped
- under the washers on the contact studs
‘when they are being secured before sclder-
ing.

] cAs a last word, it is advisable to usc*
the customary labels indicating series or
parallel in their usnal positions in a set.

Captain Ian Fraser, the blind wireless amateur, adjusting his apparatus.
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THE STORY ofF THE DE FOREST VALVE.

By SIR J. KENNETR D. MACKENZIE, Bart.

‘K THEN over a huidred years ago James
Watt noticed how the lid of his
kettle of boiling water rose and fell

as the pressure inside varied, he little-

thought that in this simple fact which
millions of others had heedlessly-seen lay
the germ of all future steam engines ; and
that because he was the first to ponder over
the reason why it did so, and find the
answer, would cause future generations to
call him the * Father . of the = Steam
Engine” as the discoverer of one of the
greatest inventions for the use of man of all
time.

"So when Dr. de Forest, experimenting in
Chicago twenty-two summers ago, noticed
“how the light from a Welsbach gas burner
decreased in brilliancy when a Rhumkorf
coil near by was sparking, and how the light
increased when it was not doing so, he.also
probably little thought at the time to what
his observance of the phenomenon would
lead ; though, like Watt, it made him think,
and try to find the answer to the question
“Why ?” It was indeed a real discovery
when, after many experiments, he found
that heated gas molecules were sensitive to
electrical operations of high frequency even
as they were known to be to sound waves
under certain conditions, and that therein
lay the cause for what he had been the first
to notice as sgmet,hing remarkable.

S Synthetic ** Musie.

Many types of arrangements with Bunsen
burners were tried by him, and he evolved
‘a kind of “flame detector’ which was
‘actually tried in a practical manner. in
1903 for receiving ship’s signals in New York
harbour. Difficulties in the necessary

- supply of gas under such circumstances
caused him to experiment with the electric
arc, but this, as any electrician would
know, gave only very uncertain results, and
‘proved also far too mnoisy for telephonic
purposes. After trials with are lamps, Dr.
de Forest thought of using the incandescent
filament of a glow lamp; thus developing
his invention, not from the incandescent
light, nor the rectifier, nor from the two-
element valve as is commonly supposed, but
from the heated gases introduced-by him
into the bulb valve.

That he fully realised then the importance
of his discovery is shown by the fact that
when the first valve patents were issued in
June, 1906, he said of the invention that he
considered it to be his greatest achievement.
Not only was it the most sensitive and
closely tuned receiver extant, but its
principle was absolutely different from. any
solid or liquid detector hitherto used.

Then came the discovery that his valve
could be used as a telephone relay, an
instrument long sought for in vain for long-
distance telephony by-telephone engineers.
liven so far back as 1883 the writer remem-
‘bers how Dr. Orazio Lugo, one of the experts
of the U.S. Patent Office, whilst in London
spent many weeks trying to design some
instrument sensitive enough for telephone
circuits, to do what an ordinary telegraph
relay would ; but all in vain.

It was left for Dr. de Forest to solve the
problem years afterwards, and to show that
not only could his valve be used as a relay
as well as a receiver, but that it, was likewise

capable of adaptation as a sensitive oscillator
or transmitter, veritably a * multum in
parvo!” This fact he discovered in 1912’
whilst experimenting in California, showing
that sustained alternating currents of any
frequency could be produced by the very
same invention as that on which is now
based the present evolution of wireless.

Dr. de Forest had been working for
several years on' the production of ** syn-
thetic ** music, and- about seven years ago
demonstrations of his * musical audion”
were given before the New York Electrical
Society which proved of great interest to
both musicians and .seientists.

To the perfecting of this he would prob-
ably have devoted more attention had not a_
still more attractive phase of the -audion
valve adaptability not diverted his energies
towards ifs development as a talking
kinectoscope, or, as-he calls- it, a ** phone-
film.” Rather a hybrid word perhaps, the
idea being probably better expressed by
‘“ kinephonectoscope ” ; but that is by the
way.

The Wireless Cinema.

_ Anyhow, he is now trying to perfect an
audion camera and projector of which his
original valve still forms the basie prineiple,
and which he thinks will revolutionise the
kinematograph -industry generally.” Prob-
ably it will do so when completed, for a
film through the medium of which ‘the
actors are not only seen but heard perfectly
would approach as nearly as possible. to
‘“the real thing,” especially if natural

colours and true stercoscopic effects were.

produced at the same time.

Uh to 1912 over 20 patents, all filed since:
1904, had been issucd to Dr. de Forest, and
at present ‘there are over 100 U.S. patents
referring to thermionic valve uses, with a
rapidly growing number. Every one of
these patents since 18086 is based on the De
Forest three-electrode bulb invention, no
matter under what name the device is called.

Out of little much may come, and the
faculty of observation is one well worthy of
cultivation, as the story of the De Forest
valve shows.

| OUR— RADIOPHONE

CALLS.

By ‘ LISTENER-IN.” i

Hallo;. hallo, hallo, 2 Q S Hallo, two
Que Ess! . We give you a -shont to
tell you how much we like your Piano
Transmissions, only as received here they
-ave more forte than piano. And that is
your fault, not ours. Do you really do it
with your fingers, or have you got a’ pianola?
It sounds too good to he true. Why on
earth does the wave-length change when
you open the top of your piano.? 2WQ
says_that this is what happens. But even
2 W Q does not know why it should be so ;
it ;is, thereforé, no use for us to try to
explain it.

Hallo, 2 K Z! Further concealment is
useless. We know now why we did not see
you at church the other Sunday morning.
You were telling a fellow ether shaker what
a delightful place Brussels is for honey-
moon purposes. It is no news tous; we
‘have been there ; but that is another story.
Now, how could we have. heard you if you .
were at church ? There is no end to the
possibilities of wireless.:

Hallo, 2 Oh Emma! Hallo, 20 M! We
hardly like to téll you, for your natural
modesty is too well known, but, like the
notorious Frenchman, “every day you are
getting better and better in every way.”
Have you got a new valve, or is your aerial
sprouting ? Anyhow, your transmission is
simply GREAT.

‘Hallo,2 ¥ Q! You have got us into a
horrible mess. We have installed a loud
speaker. We did not * acquire ” it in the
usual editorial manner; we bought. it
honestly for cash. It is one of the black
oues which really do talk. Now, we have
a fearful letter from a near neighbour,
saying that he cannot sleep hecause we
play Harry Lauder records on our gramo-
phone. Now, the point is that it is not our
gramophone at all—it’s yours. ‘Now, what
about it ?

Mr. 8. W, Woodford and a family gathering “listen in?? at 13, Elsinore Road, Forest Hill, S.E.23,
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Specially made for the reception of wire-
less broadcasting, Mullard 'phones are
thoroughly well made and fit comfort-
ably to the head, etc.

British Mantfacture

The two high- resistance ear-pieces

(4,000 ohmstotal) are flexibly attached
tothe fully adjustable,double head bands.

The set is nicely finished in nickel-plate
and supplied complete with standard

flexible cords.
Made in two qualities :—
General purpose quality, Type A, 30 - per set.
Specially high grade pattern
of very superior finish, Type B, 35 - per set.

Send the coupon to-day to secure 1m-
riediate delivery.

These telephones are made by the
makers of the famous *“ ORA ™ valve

and Mullard valve accessories.

MULLARD ‘ORA’ VALVES

We hope to get a greatly increased output of
these famous valves at our large new factory. =1 ==
Meanwhile ORDER AT ONCE.

Mullard Radio Valve Co.Lfd.

45, Nightingale Lane, Balham, S.W.12.

umuumumnulmmymmmm'numnlnumlmmmmllmumu

Conftractors to HMAdmiralfy
{Signal School, Portsmouth.)

War Office Rgyal Air Force & PostOffice.

| { 4“
\&’-..

\\\\\\\*

Telephone: Codes: Telegrams:
Bauersea 1068 ABC(5Ed) Radiovalve Hammer Lond?

Bentley's

G
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WIRELESS WORTH WHILE

COMPLETE INSTALLATIONS

SATISFACTORILY, AND PERIODICALLY

Reactance. Complete

of “De-Luxe

Our 3-Valve

Broadcasting Set. THE MARVELLOUS 3.VALVE

" Headphones.
Size 9: by 7 by 10; inches high.

ERECTED, LEFT WORKING
INSPECTED.

A Revelation in Wireless Sets employing 1-Valve Detector,
two valves for low-frequency amplification.
includes Varable Filament Resistance, three Valve Sockets, Gnd
Leak and Condenser, two highly efficient Transformers, Grid Potential

Blocking Condenser, Variable Condenser, Series Parallel Switch,
Switch for using Loud Speaker or Headphones, Tuner and

Apparatus mounted

with three Valves, Loud Speaker, and set
Mounted in polished Walnut Case.

SET THAT WAS THE FEATURE OF THE EXHIBITION

THE NEW SYSTEM PRIVATE TEi.EPﬂONE‘ CO., LTD,,
212-214, Great Portland Street, London, W.I.

Telephone No.:

MAYFAIR 3779.

TIEL o SRaR o e mamlel
-.-.-CQ-..._ ogtiu’ge

OUR crystal or valve may be the

best of their kind—your aerial high

as Snowdon, your tuner beautifully

selective, but unless your ’phones are
. you won't get maximum * sigs.

Slgnals come thumpmgm through ERICSSON
’PHONES—they're built that way—for never-
failing clarity and sensntxvxty The magnets never
lose their strength and *shorts” don't exist.
And they're easy and comfortable to the head.

Back of ERICSSON °'PHONES is the

telephone manufacture.
Write for Particulars

The BRITISH L.M. ERICSSON

MANUFACTURING Co., Ltd.

Head Office: 67/73, International Buildings,
Kingsway, W.C.

32/- per pair

000 ohms.) !
1 All’res:stances '
i in stock. !

La - m-.

Telephones

accumulated experience of a gencration in |

FLISTEN!

‘BUY A SET YOU WILL BE

: ALLOWED TO USE :

The Holborn Radio Co., Ltd,, offer Single Valve Scts, including

4.000-chm double Headphones Accumulator High Tension Batery,

Tuning Coils, Aerial Wire, Insulators, etc.. Complete, ready for

) use, 1% Valve, £7 15'-

FULLY APPROVED BY H.M. POSTMASTER GENERAL.
REGISTERED No. 1019,

A really well made sct, easy to operate and guaranteed to give
maximum results.

HEADPHONES, 4,000 ohm, double hcadpieces :g;g

VALVE DETEGTOR PANEL, complete m Case,
best finish .. 28/6

SET OF PARTS with drilled panel and instructions
for assembling above Detector Panel 14/9
CABINET to fit d 3/6
AMPLIFYING PANEL,complcte in Case 42/~
CONDENSER, ‘0005, in Case . 20/-
0 & for panel mountmg 14/6
o ready to assemble .. 7,9

CRYSTAL SET, complete with Headphones Aerial
wire, Insulators, Earth wire, etc. . 65/~

Postage Extra.
PRICE LIST POST FREE.

If you are in trouble with your set call and see
our technical adviser. Expart advice rratis.

THE HOLBORN RADIO COMPANY, L1D.,

8, HIGH HOLBOKN, London, W.C, 1.
(5 Doors from Gray’s Inn Roaa.)

All Orders dispatched the same day as received.

*Phone : Chancery 7278. TRADJ. SUPPLIED
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USEFUL ANALOGIES FOR THE BEGINNER.

HEN- we apply -our minds to a
particular branch of science for
the first time, we are confronted by

the problem of * getting the hang of
things ” before we make any serious
attempt to master fundamental principles
and laws. Everv branch of science may be
- said to be carried on in a special spirit of
its own, and it is in learning to interpret this
spirit that the first difficulty ‘arises for the
beginner.

_ Another way of éxpressing this is by
saying that thele is a particular point of
view from which every scientist surveys the
work dealt with by his own branch. No
doubt we may still ‘speak of the calm,
impartial gaze of science, w hen we refer to

science in a dollective sensé. But it still -

semains ‘true. that the individual scientist
exhibits a very definite . attitude of mind
towards that specml group of phenomena
which holds the greatest interest for-bim.
This is the inevitable result of his train-
ing. Constant preoceupa.tlon with one set
of fa,ctg develops in him a definite attitude
towardé these facts. - He gets into the hablt
‘of looking at them from a single angle, as
it were, when he wishes to visualise them
as an mtfr-relataed whole. I.do not mean
that he.sets up- Any forma! rules with regard
to how the subjeet is to be approached.

Mind Pictures.
The process, even with. himself, is largelv
a sub-conscious one. But the fact remains

that he does deévelop an attitude of mind

towards his subject, a point of-view, a
helpful way of looking, at things.. W lthout
this, in fact, he could neveri attain any 'real
cohesfon of thought and his mind'+¥ould not
be able to synthesisé and éorrelate s
numerous observations.

~ Chemistry and optics. for éxample, afe
_quite established branches of science. Yet
who will deny that workers in these branches
look. out upon the uiiverse ,from verv
different points of view 27Tt is a:necessary
result, of s lisation, . from. wluch we
cannot at present get away—however much
of an.ideal 1vt; may “he to- .ajm for a umvg srsal
* single eye’ ’ of science.
»In coming to a new:braneh. of sciencé for
the first tlme, thercfore. the nnportant thing
- is to * get the hang of things ”’
intellectual environment. You must  learn
how the land lies ” before vou-can venture
: forward into the darkness. The easiest way
i to accomphsh this, usually, is by means of
a series of mmd-pxctums or corncrete
‘arialogies.

1\ow an analogy ean be either the greatest
help or the greatest hindrance to the student
who employs it in his early attempts to
i come to grips with a new hranch of science.

This .depends, in the first place, upon
! Whether the analogy is good (i.e., apt) or
not. It depends, secondly, upon the amount
of discretion with which it is employed,
apart altogethier from its aptness.

It must never be forgotten that an
analogy is only an analogy. The best possible
analogy will not give as trne an illustratioh
of a particular process as would the straight-
forward technical account of the process
| itself. But, of course, it is to enable us to
avoid technicalities in the early stages that

i we bring useful analogics to our aid.

in your new

By MICHAEL® EGAN.

-Nevertheless, as a word of warning, it

may be observed that in many instances the

easiest and most interesting analogies are

those which contain the minimum amount
of truth. That is to say, they present a
warped and distorted picture of the process
or theory which they are intended to
illustrate. They must therefore be taken
warily, and with the avowed intention of
not placing too much confidence in them.
There are no perfect analogies,

‘Vibrations.

Bearing this important fact in mind with

_reference to wireless, we can proceed to

outlinc some of those analogies which
experience has proved to be of most use to
the beginner. To commence with the aerial

-system, this can be resembled to a vibrating

piece-of wire stuck vertically in the ground,

'Juﬁt as you might stick a hat-pin in a

-wooden table,

By virtue of the
hat-pin having one
end fixed in the
table it is possible
to set up, and sus-
tain, vibrations in
it quite easily.
Similarly, it is pos-
sible to.set up and
sustain (electrical)
vibrations in a
wireless aerial that
has one end con-
nected firmly to
earth. If either the
hat-pin or the aerial
be disconnected
from their respec-
tive “earths,” it
would be quite a
difficult matter to
vibrate them.

One method of
sustaining vibra-
tions in the hat-pin
would be as follows :
‘Give it a sharp
krock and allow 1t
to vibrate freely.
When the vibra-

The Mullard “ORA»

Vatve, tions have died
down to zerp repeat
the procesg, and soon. Another way would

be to give it a number of small knocks at
a certain regular frequency, thus keeping
it vibrating continuously. An aerial system

can also be vibrated by two corresponding

methods, “spark ”’ ‘and * continuous wave ”’
systems.

Begmners usually experience but little
dxfﬁculty in undemtandmg the swmﬂcance
of ““alternating” and ° oscnllatmg cur-
rents. The *“ wavy™’ line of the text-books is
sufficient to illustrate the processes. When
a mnsundemtandmg does occur, it takes the
form of imagining that the changes in
direction of the current take place at the

. highest and lowest points on the curve.
- This, of course, is wrong; the change in

direction takes place each time the current
dies down to zero, i.e., at the points at which
the curve touches the normal line.

The simple process of regular breathing
(as, for instance, in sleep) may be described
as the passage of an alternating current

"natural

of airin the.w md -pipe : allowing for the fact
that the ““ air ”’ that comes out is not quite

‘the same quality as that which goes in !

The question of inductance is often a
tricky one for the begmner Text- books
define inductance as the * electrical inertia ”’
of a cxrcult and the dietionary defines
inertia as * the inherent property of matter
by which it tends to remain for ever at rest
when still, and in motion when moving.’
When you juggle these two definitions
around for a while in the attempt to cor-
relate them, you can hardly be  blamed for
coming to the conchmon that mductance 13
the “sulkiness ” of *‘ sheer’ pervexslty
all the electrical cm‘mts that ever were.

You ¢ould easily arrive ‘at a worse defini-
tion. Perhaps. _yeu, might go one better.
though, in defining it as the ¢ slugglshness
of a circuit. Tt resists any kind of change i in
the direction or strength of the current
flowing in the circuit at any partxcula
moment. And the longer the wire used, the
greater the opposition. The longer the wire,
therefore, the fewer the changes in dnﬂ‘tno'n

-that'can take place in a given time, i.c., th«

smaller the frequency. That is why lecep
tion or transmission on long waves (i.e.,

waves of small frequency) involves the usg
of big coils of wire.

Capacity of Condensers.

The action of the condenser sometimes
provides another stumbling-block to the
unwary student. The first thing to learn
about a condenser is that it does not con-
dense. Tt is not an apparatus for churning
electrons into pulp. It merely collects them
as a reservoir collects water. And just as the
reservoir will overflow if yon fill it beyond
its capacity, so will a condenser overflow
(i.e., * discharge™) if you attempt to fill it
beyond its normal tapacity with electricity.

But this does not help very much to

-explain the action of a condenser in pro-
ducing high-frequency currents.

For this
reason it is best to regard a condenser ax
comprising two containing vessels, which are
connected by a narrow pipe—representing
the ‘outside circuit. When the one vessel is
filled with electricity the resistance offered

‘by the pipe breaks down, and the electricity
rushes’ through into the other vessel.

The resistance in the  pipe being now
broken down, the electricity surges " back-
wards and forwards from one vessel to the
other, i.e., from one set of condenser plates
to the other. As there is a certain amount

-of electrical energy expended in the process,

the actual guantity transferred from side
to side diminishes imperceptibly at each
step, and finally dies to zero.

The more analogies the beginner can call
in to help him to grasp his subject,” the
better. But he is likely to progress much
more rapidly if he remembers that an
analogy is always a means to an end, and
that he must train himself out of the
inclination of veferring: all his
problems back to a single analogv No single
analogy will illustrate all the facts.

Themfore, when a particular analogy
ceases to shed further enlightenment on new
aspects of an old problem it must be dis-
carded. Analogies form a temporary
scaffolding wherewith the mind can erect
the framework of technical knowledge.
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INSULATING AND MOUNTING TERMINALS.

By GEORGE SUTTON, A.M.LE.E

NOTE —The beginner who is about to make his own set-will find many useful hints in this article in conneciion with securing good insulation.

UCH has been written as to the
necessity of insulating the wire
leading in from the aerial at the

point where it enters the building, and the
care which should be exercised in keeping
it from touching the walls in its passage
to the set. It has been very largely taken
for granted, however, that by the time it
gets to the set all danger of leakage is
past. This is by mo means the case,
and the wircless amatcur should always
give a little attention to the insulation of
his set, particularly at the point where the
signals first arrive, as this is where the
greatest pressure exists, and bad leakage
may result if not prepared against.

One of the first improvements to attempt
is the insulation of the metal terminals.
We will suppose that the first to be treated

FIGT %
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is the terminal to which we intend to
attach our aerial leading-in wire.

The difference in signal strength owing
to taking the aerial terminal out of the
wooden base-board of the set and mounting
it in ebonite may easily be 300 per cent.
To those who are straining their ears with
a small crystal set, the necessity for the
improvement does 1ot need to be
emphasised.

Because he has a wooden base-board, tle
experimenter has probably bought at the
wireless shop, brass terminals, which have
a ‘““wood screw,” Fig. I., and this, after
2 hole has been made with a bradawl, has
been screwed down tightly on to the board,
and the aerial wire of the set pinched down
underneath the brass shoulder between the
terminal and the wooden base.

It looks all right, but it does not always
do to judge a receiving set by its looks.
Even the varnish with which you have
made the deal board look more ot less like
mahogany may be of such a nature that
it “‘provides “quite a "big leakage path.
Black stdins and varnishes are particularly
suspicious in this connection.. -

.There is also the point of insulating the
turns of wire which aré wound on the in-
ductance coil, but of this we will say more
presently, if space permits.

+ Get from your dealers a terminal with a

, loug metal screw tail, and with at least one
. metal nut, and a metal washer,” Fig II.

rﬁ.,- - - v
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{ FIGTE J

You can, at the same time, get some thin
ebonite sheet, just a bit thicker than
ordinary brown-paper. You must handle
this carcfully, or it will erack and break
almost like glass.

1f you warm it a little in front of the
fire, not too much, or it gets flabby, you
can cut it to shape with a pair of scissors.

Cut a strip, of the same width as the
base-board is ‘thick; say it is half-inch
board, then cut a strip just under half an
inch wide.

Make a hole right through the board,
Jarge enough for the screwed tail of the
terminal to fit loosely emough to be able
to take the thickness of the thin sheet
ebonite all round. Now, from the half-inch
strip cut a piece half an inch long, Fig.
JII, A. That is, the piece will be a square
of half-inch sides.

Cut two other pieces the same size and
make a hole in the middle of each of these
just large enongh for the tail of the bind-
mg screw to be pushed through, Fig. III,
B. You can cut off the corners of these if
you wish, or may even make them round
discs with a hole in the middle—thin
ebonite washers, in fact, Fig. III, C. Now
pub one of these washers upon the screw
tail, and push it up to the collar which
bears on the board when the terminal is
in position.

For a few minutes soak the half-inch
square, not having a hole, in boiling water
and then wrap it round the tail of the

FIGIY
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screw. Bind string or thread round it to
keep it curled up till it is cool, when it
will retain its shape and the string can be
removed.

Now insert the screw with its eboaite
washer and sleeve into the enlarged hele,
push on the other ebonite washer under-
neath, put on the metal washer and screw
up the nut.

If you have done your work carefully as

directed, your terminal will be held solidly
in the wooden base, but be protected from
contact with the wood by ebonite being
everywhere in between, Fig. IV.
- All terminals mounted in wood should
be so-“‘ bushed,’’ as it is called, and until
this is done you cannot conceive the dif-
ference it will make in the strength of your
received signals.

The work you have done willt probably
result in your not bein%' able to stand your
board down on a table mow, because of
the screw ends and nuts projecting through
to the under side of the base-board. In
this case, two strips of wood, shown in sec-
tion in Fig. IV, screwed across under the
ends of your board, will provide a firm base
and prevent the screws touching the table.

Of course the “ battens,”” as these strips
of wood are called, must not come into
contact with the metal of the terminals, or

else all your work is in vain. If your base-
board is too thick for the terminal screw
tails to project through far enough to take
the various washers and nuts, you may cut
a recess underneath the board to accom-
modate them, Fig. V.

A carpenter’s centre-bit, cutting a one-
inch hole, is a useful tool to -do this with,
only you must start the hole with this
before enlarging it out to take the bush-
ing, or else the bit will ‘“ wobble ’ as you
turn it, and will nof cut 2 round hole. It
is always a good plan to go through the
actions with a spare picce of wood, of the
same thickness as the base-board it is
desired not to disfigure; for spoiling a
picce which does not matter may save a
lot of regret and self-reproach,

To insulate an inductanco coil. ¥f you
are constructing the 35s.- set which wo
described in No. 1 of this journal, you can
make quite a good start by putting a layer
of the thin ebonite sheet on the outside of
the cardboard tube before you wind on the
wire. Whether you do this or not, cut a
strip of the ebonite two inches wide, aud
as long as the cardboaxd tube. Ilace it on
the base-board so that the windings of
enamelled wire are resting upon it as the
coil is screwed down, so as to prevent any
turn of the wire from touching the wooden
base-board. ;

Now make holes in the cardboard tube
through which go the screws to fasten it
down on the bhoard, sufticiently large to
prevent any cardboard fibre from touching
the serew when it is in position.

Use roundheaded screws, and put a
round, flat Yrass wasler right up under the
head. Next, put a thin cbonite washer to
insulate the metal from contact with the
cardboard, and when screwed down tightly,
the section through the centre of the screw
should be as Fig. VI.

It is not so important to do this with the
screw upon which the spring brass stri}:
moves, as this is connected to your eart

lead, and therefore is at a. very low

potential.

— - - —
FIGY
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HOW TO MAKE A LONG-WAVE RECEIVER.

AS will be seen from .the accompanying
sketch of the wiring, this is very

straightforward work, and should not
present any difficulties to the novice. The
first step is to thoroughly clean all” the
protruding screws, ete., to which wires are
yto be affixed, and dab them all with a
little soldering flux. (Baker’s preparation is
recommended. )

After tinning the soldering iron, keep it
at a fairly high temperature during the
actual operation. The wire should  pre-
-ferably be 20 S.W.G. tinned copper fuse
wire, and after fixing one end and cutting
oft the required length, insulate with
systoflex, thereby obtaining a very neat

By Y. W, P. EVANS.
PART 5 (Conclusion).

between the above-mentioned point and the
grid of .the valve. Positive low tension to
switch arm of resistance, through the latter
and thence to the positive, ¢.g., of the valve
holder. The actual diagrammatic sketch

of the circuit is shown in Fig. 1, which gives’

details of the actual circuit when the C.O.8.
is either on long or ‘short wave side. Very
little trouble should be experienced in
joining up the set if the diagrams ate
studied closely.

Assembling the Set.

Assuming that the reader has adopted
the suggestion regarding the reccptacles for
the basket coils, the method of making
these will be explained.
Using } 3-ply wood,

! -.D' = “(AETII construct two boxes
\'\ l : s S = 5 in.- square and 1}
ALRIAL | FY | — o— in. deep, and hinge
= S S ———— the lid as shown in
Fig. 2
z. 2.
-0

A TEN350N

The reactance coil

il |

REACTANCE
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[

+ is fixed by any handy

{ method that might
occur to the reader,
preferably by means
of a wooden serew in
the centre, carrying
a wood disc large
enough to grip the
coil outside the centre
hole when the screw

REACTANCE.

=W

TUNING CONDENSER
t

=
TELEPHONES o
WIRING DIAGRAM OF LONG & SHORT WAVE '

; TUNER

is driven home. Two
pieces of flexible wire
are soldered on each

— Fig. 1.
finish. The ‘above-mentioned wire is sold
at 2s. 6. per pound, so that sixpennyworth
should be ample for this panel. Systoflex
is sold in various lengths, and consists of
fine tubes of insulating material through
which the wires are threaded.

The Change-over Switch:

When purchasing mention-the gauge of
wire you intend to use,- and obtain about
three yards (approximately 2s. 6d.). Wire
up all parts with the exception of the coils,
s0 that all that is necessary will be for you
to hold the panel over the cabinet (to be
described) and connect the following wires :
1,2, 3and 4 on the studs to 1, 2, 3 and 4
on the coils at either side, and also the re-
actance, aerial, and earth wires. The earth
wire from both sides of the C.O.S. to the
beginning of first coil in each case. The
acrial wire from each side of the C.0.S. to the
switch arm, and the reactance wires on each
side of.the C.0.S. to their respective coils.

A wire is also taken from the grid leak to
the first stud of the switch on each side.
The condenser is joined across aerial and
carth direct, that 1s, in parallel. Negative
leg of valve holder is connected to earth, as
also is the ncgative Jow-tension battery and
one side of the telephones. The other side of
the telephones is connected to the negative
terminal ‘of the high-tension battery.

The .grid leak and condenser is joined.

end of the coil, and
are to be of suffi-
cient length to allow
them to be coupled to a pair of wires
from the main switch, which will have
already been secured to thc under side of
the panel. Regarding the other four coils,
it i3 assumed that the ends have heen
twisted together as suggested and brought
through the top of the box, and thesc five
ends should be connected to the five studs
as shown on the sketch of the pancl.

The method of varying the coupling
between the acrial coils and the rcaction
coil.is also shown in Fig. 1, wherc a brass
rod is shown as having been screwed or
otherwise fixed in the Iid of the hox and
fitted with an ‘ebonite at the top. The
length of this rod is determined by the depth
of the cabinet, and in’ this case it is con-
structed to the requirements of a cabinet
61 in. deep.

The length of the rod is therefore 2 in.,

TELEPHONES.

4

e . F|9.3

which, when the set is compiete, will give
a clearance of £ in, above the top of
the panel for the ebonite knob. According
to the position of the rod when fixed, the
hole in the panel should be drilled so as to -
allow a free movement when altering the
coupling. This should be fairly obvious
to the norvice.

The cabinet is merely a box without a lid,
the latter in this case being the ebonite
pancl. According to the sizc of this panel,

“the inside mecasurcments of the czbinet

should be 13 in. by 8 in. by 6} in. deep.
The thickness of the wood and the quality
of the wood, also the method of construction,

. are left to the discretion of the builder, but

a good teak or walnut cabinet, properly
dovetailed, presents a splendid finish {o'the
receiver.

It should not be necessary to say what is
placed in the cabinet; which is merely a
receptacle for the coil boxes, and a rest for
the panel. The novice is reecommended to
study well what lies before him, and it will
be found that a moment’s reflection saves
hours of lahour.

In order to fulfil the régulations regarding
non-radiating sets, the ‘coils should be con-
nected as shown in Fig. 3, which is simply
a coupled circuit without reaction coil.
With a little practice the experimenter
can very easily adopt any circuit with this
receiver,

(coxcLusiox.)

= Mr, Hicks Arnold’s set, Douai School,
Woolbampton, .Berks,
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EXPERIMENTS WITH A PORTABLE SET

A FEW notes on experiments conducted
with a portable set may, perhaps, be
worth offering to the many people
who concern themselves with “ wireless "
matters.

These e‘perxments -were carried out
recently -during the annual tour of the
Marlow and District Motor ('yele Club in
Devon and Cornwall, and were welcomed by
all who participated in them as adding a real
interest to & very enjoyable excursion.

The apparatus used consisted of a two-
valve low-frequency set, tlansfm mer-
coupled, and_émploying a reactance ‘circuit.

Mr. Baldry 4nd " bis f'rf:tnd' with 'tbeir portable

The appro‘nmate tange covered- was 230
metres’ to 19,000 metres, and results were
good on all wave-lengths.

The. aerial was a very simple one, con-
sustmg ‘of ‘about 70 ft. ‘of No. 20 S.W.(.
cotton-covered “‘wire, held up at the frec
end bv & bamboo pole 10 it. high, and at
“the leadtin by attachment to the carrier of
-one of the motor eyeles.

By A. F. H, BALDRY,

One “Keystone” and one “Sreel”
insulator were used at each end. and proved
very efficient. A ‘“capacity ” carth was
made by bringing a lead from the set and
connecting up to a suitable nut on the
cycle, and the low-tension current was
obtained from the accumulator which sup-
plied . the electric headlights. The high-
tengion battery consisted of three 15-volt
Siemend units strapped together.

The first “station” created was at
Bruton, near Devizes, and the * listeners-
in were very nearly deafened by the big
commercial station (GKU) some ten miles
_away. Paris (FL), Rome (IDO), North
Toreland (GNF), and many other European
stations were picked up clearly and dis-
tinetly. Some telephony was also heard,
and was thought to come from 20M {Brent-
ford), but this was not confirmed.

The next point at which the set-was
ereeted was at Gunnislake, on the borders of
Devon and Cornwall.
yuite s0 good, as the site chosen was in a
valles with high hills on either side and
thick trees near at hand. Nevertheless, the
usual Continental stations were heard,
faintly but clearly.

The next station was erected at Newquay,
on the north Cornish coast, and, the posi-
tion being excellent, the reception was very
fine indeed. By a stroke of fortune a trans-
mission of telephony was received from the
Eiffel Tower, and came out exccedingly
clearly, while the music was wonderful in
its strength. The results at this station
were undoubtedly the best obtained through-
cut the entire scries of tests.

Bude was the next selected spot, and
again the site was idecal .from a wireless
point of view; but owmg to heavv rain
only a short period of *‘ histening-in ”’ was
possible.
experiments here was the reception of tele-
phony from C(roydon, very clear and

‘ strong, surely a remarkable thing considering
the distance.
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ufaking a Small

Testing Buzzer:

The results were not .

The outstanding feature of the

Mr. A. Burrows, of Marconi House, who had the
honour of arranging the details-for the Pringce ot
Wales’ Radio Speech.

- The last station set up was at Savernake
Torest, outside Marlborough, and " here,
although the.pogition was not really a good
one, as trees and hills caused a Tot of
sereening, The Hague concert came in guite
loudly, and was much enjoyed by those who
were listening.

The exgeriments detailed go to show
what excellent results may be obtained with
very rough-and-ready apparatus, and make
one realise some of the many possibilities
of “ wireless,” even when it-is used under
conditions which are. apparently very
unpromising.

A SMALL TESTING |
BUZZER,

THE following mstructuons will help
you to make a simple buzzer that
mll operate on very little current,
and, at the same time, be efficient at a very
tﬂﬂmo cost.

Fu‘st a small piecé of sheet iron will be
wanted (the base dimensions will be seén
in the drawing), and, if possible, a small
piece of geriman silver. Of course, the
whole thing may be made much morn
elaborate by the addition of an adjusting
screw, etc., but the idea at the moment is
to describe the easiest and cheapest thing
possible. The wire adjustment may be bent
to make various notes, and with a little

trouble a very neat buzzer will be the result,
the drawing explaining all the remaining
particulars.

Mr, H, B, Hyde's set, 423, Edge Lane, Liverpool.
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ALTERING WAVE-LENGTH.

NOTE :

MOST amateurs of to-day realise to the
full the value of a “loading coil
when they wish to increase the range
of wave-lengths over which their apparatus
will receive, although perhaps many of
them do not know it by that name.
Obliging manufacturers have designed
apparatus whereby a variety of coils, each
with its stipulated range of wave-lengths,
can be ‘plugged in,” one after another,
without any morc trouble than is occa-
sioned by removing a coil which does not
answer the immediate requirements of the
operator. .
It all comes to the same thing in the end,
however, which is the inclusion of a certain
amount of inductance in series with the
.aerial to enable the receiving set to be
tuned to a definite wave-length.

FIG.1 (A) FIG.1.{B).

L

Let us imagine, for instance, that a con-

cert has just been received on 350 metres,

and that it is required to receive signals
from Eiffel Tower immediately afterwards.

It would be necessary in this case to
remove the ‘short wave” coil, and sub-
stitute one which it is known will * get up
to ” 2,606 metres,” the desired wave-length.

.In other words, more
placed in the circuit, thereby increasing the
wave-length over which the set can receive.

Reducing Wave-Length.

Now let us consider the reversal of this
action, and that we require to hear a trans-
mission on 350 metres, on the set diagram-
matically represented in Fig. 1 (A), which has
a minimum wave-length of 600 metres.

It will be necessary to modify the wave- -

length of the apparatus in some manner,
because even by eliminating all the aerial
tuning inductance from the circuit we
-cannot tune in a wave-length lower than
-600 metres, and signals on 350 metres would
therefore be inaudible. 4

To bring the circuit to the desired wave-
length we might include a condenser in
series with the aerial circuit as shown in
Fig. 1(B), and, provided that the condenser
in questjon is of a suitable capacity, we can
then hope to tunc in signals on a wave-
length of 350 metres. ]

-The aerial itself, as we know, contains a
certain amount of capacity and inductance
distributed over its over-all length—that is
to say that, although it contains. both
capacity and inductance,” neither factor is
definitely confined to any one specific
position of the aerial.

The aerial tuning inductance is of the
same value as that shown in Fig. 1 (A), and
therefore in adding the condenser to the
circuit two ‘ capaeities ” have been con-
‘nected together in series. )

Taking into consideration the fact that
wave-length is dependent upon the amount
of capacity and inductance contained in a

inductance is °

THE AMATEUR WHO HAS JUST OBTAINED AN EXPERIMENTAL

INTEREST HIM IN THIS ARTICLE.

circuit, this would seem to imply on first
sight that in placing additional capacity in
series with the circuit the wave-length
would be increased—i.e., lengthened.

This is not so, and the reason is as follows :

The capacity of any condenser can be
considered as depending primarily upon the
size of the plates of which it is composed,
the distance between the plates, decided by
the * thickness ” of the diclectric, and the
inductive capacity of the dielectric.

If we, therefore, add to the size of the
plates of a condenser we increase its
capacity, and when similar condensers are
connected together in parallel we are add-
ing their plates together, or increasing the
size of the plates of one of the condensers.

Condenser Hints.

This ean be better seen than describeds
perhape, and Fig. 2 (A) shows diagraminati-
cally three condensers joined tcgether in
parallel.

Presuming that the three condensers
shown each have a capacity of three micro-
farads, the sum capacity of the three pieces
of apparatus joined up in parallel will be
the sum of their separate capacities—
namely, 9 microfarads.

If the three condensers are joined in
series as shown in Fig. 2 (B), the resultant
total capacity will be found to be less than
that of any one of them taken separately,
.and is arrived at from the formula ;

N Ty, 1
catete
We therefore have

D R |
o 37337
giving a resultant eapacity of % or °li

_microfarads. Tt is easily seen that had only

two of the condensers been connected in
series the sum capacity would have heen
} or 16 microfarads.

The inclusion of a condenser in series
with the aerial, and therefore in series with
another capacity, will shorten the wave-
length. !

This can be better explained by con-
sidering the formula for wave-length, which

_states that wave-length = 1885 ,/C x L,

where the wave-length is' measured: in
metres, the capacity (C) in microfarads, and
the inductance (L) in microhenries.

It is obvious that any reduction in the
value of C will reduce the value of the
answer to the formula, which is wave-
length.

It is, of course, apparent that, given a
circuit as shown in Fig. 1 (B), the wave-
length could be increased slightly by the
addition of condensers in parallel to the one
already in circuit. :

In practice, however, it would probably
prove of more value to remove the original
condenser from the circuit. Small capacity
condensers, such as are used on the average
receiving circuits of to-day, should be given
periodical attention, and perhaps a word of
advice here would not be out of place.

Most receiving circuit condensers of the
variable variety have air dielectrics, and for
this reason alone the plates should occa-
gionally be examined.

Sce that all plates are tightly - fixed,

631

LICENCE WILL FIND MUCH TO

espeeially the movable “ hauk,” which are
attached to, and rotated-on, the indicator
Tod. - A plate may be quite truc mechani-
cally, and yet have an inclination to
“droop ” if it is not firmly supgorted.

Do not purchase any air condenser that
is not tightly cased, or any instrument in
which the plates of the tuning condensers
arc exposed. Remember that the dielectric
i8 meant_to be air, and that dust ascumula-
tion on the upper sides of the plates will
certainly not add to the efficiency of the
instrument, and will probably make very
delicate adjustments of capacity im-
possible by clogging the movable spindle.

N LY :
FIG.2.(8) ——' H '—_*! l._

The insulated knob attached to the
pointer which passes over the calibrated
-strip will sometimes be found difficult to
move accurately for other reasony, especially
in new instruments. It may be a construc-
tional fault, and, if so, it should ke remedied
mechanically. Resist the temptation to oil
the shaft conncctions. :

Cap:or
3 MFDS
racH

F16.2.(a)

AP OF
3 MFDS
EACH

A Difficult Fault.

It is true that in the case of certain large
condensers the “ banks’’ are immersed in
high-flash insulating oil, but it will be found
that this type of instrument is utilised for
transmitting purposes, in cases where it is
necessary to subject the condenser to con-
widerable electrical ‘‘strain,” by charging
the plates to a very bigh potential. 1t is
always worth while to remember that oil,
either in patches or streaks, if left un-
attended on an exposed surface, will in-
evitably collect dirt and dust.

See that the plates are evenly spaced
when “interleaved,” for upon this point
will depend the thickness or thinness of the
dielectric, which is one of the factors govern-
ing the capacity of the condenser.

In testing an air condenser prior to purs

chasing, revolve the pointer slowly, with a
minimum of effort, from a zero to a maxi-
mum value, and then reverse the action.
. Should any sudden check in the move-
ment be experienced during the process, or
should a slight grating noise be hecard at any
time during the rotation, it will probably
be found that two of the plates are making
metallic connection at a certain point
during the operation of the instrument.

Tt is a fault by no means casy to remedy,
and the reader would be well advised to ask
for another condenser, as in order to pro-
perly rectify the error it may be found
necessary to dismantle the whole condenser
in order to straighten out the faulty plate or
to substitute a new one.

Do not, on any account, buy uncalibrated
apparatus because it is cheap.

Such condensers are almost useless for
serious work, and will be found in the long
run to be more cxpensive than a properly
constructed and carefully calibrated piece of
apparatus, despite the difference in the
amount of the initial outlay..
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CONTROLLING MODELS BY WIRELESS.

By MAJOR RAYMOND PHILLIPS, L.O.M., Late Member of the Inter-Allied Commission of Control.

IX my. last article T stated that the
selector (previously described) is de-
signed in such a manner that it can be
used for controlling either a series or shunt
wound model electric motor, 1n addition to
the permanent field magnet type. An illus-
tration of -the latter appeared in No: 18 of
Porurar WireLEss (page 372).
The skeleton plan Fig. 2 (last week's
article) showed a scheme for controlling a

Fig!

series-wound motor. Model electric loco-
motives are invariably fitted with either a
series-wound motor or a permanent ﬁeld
magnet type.

Many wireless enthusiasts have asked me
to describe a method of controlling a shunt-
wound electric motor.

In No. 15 of PortLaR WIRELESS (page
287) 1 furnished: a diagram showing a
scheme for controlling four of such motors.
1 should, howéver, advise beginners to
confine their- energies to coustrueting
apparatus for the wireless control of one
electric inotor before attempting comphi-
cated feats.

¢ Shunt-Wound ** Motors.

1.-had, perhaps. better explain that the
term shunt wound (as applied to electric
motors) simply means that the field magnet
winding is connected in parallel with the
armature windings, but the resistance of
the field magnet winding of such a motor .is
50 high that only a ¢mall-amount of electric
current passes through same. -

A skeleton plan, Fig. 1 (this article),
shows a method of comnecting a model
shunt-wound electric motor to the selector
(described in my previous articles), and
consists of a battery A, shunt-wound electric
motor B (with field magnet winding Bl, and
armature with commutator B2), dwum C,
contacts D, D1, D2, and E, El, E2.

In operation it will be observed that
electric current from the battery A would
pass through contacts D, D1, E, and E2,
thence to terminals Nos. 6 and 8, through
armature windings and commutator B2,
also field magnet winding Bl to terminals
Nos. 2 and 5 respectivel_v.
No. 5 the electric current would flow
through contacts E1 and D2, thence to
battery A, and being connected with
terminal No. 2 forms a common return
from the field magnet winding B1.

From terminal -

PART 8 (NEW SERIES).

The armature with commutator B2 would
thus revolve in the usual manner, but it
will be apparent that by revolving the dram
C until contact D1 is connected with contact
El, and contact D2 connected. with contact
E2, electrie current would be caused to flow
in a reverse direction in the windings of
armature  B2.

The polarity of the current traversing the
field magnet winding Bl would rerain
unaltered, so that the armature with com-
mutator B2 would revolve in a reverse
direction to that already described.

Fig. 2 shows a model shunt-wound
electric motor which clearly shows the field
mmagnet and armature windings connected
in parallel.

Remaining Apparatus.

Large shunt-wound electric motors (for
woerg off electric power mains) are pro-
vided with a.starter. The latter is simply a
form of variable resistance, and is employed
in connection with the armature cireuit of
a shunt-wound motor in order to impede the
rush of current to the armature windings
which attends the connection of such a
motor with an electric power circuit.

Having now furnished diagrams, also a
description of various types of model
electric motors, and having shown the
selector in question arranged for con-
trolling such models, the remaining ap-
pamtus to be described will consist of a
suitable coherer, de-cohering device, and
baseboard. I shall also in due course furnish
a wiring diagram -showing the manner in
which' the coherer, relay, selector, and de-
cohering device should be connected up,
80 that the whole apparatus will form a
complete wireless receiver for controlling
the model electric train referred to in my
previous articles.

1 shall conelude this article by explaining,
in the simplest possible langnage, the func-
tions of a coherer and de-cohering device, so
that readers may thoroughly understand the
apparatus before constructing same.

The wireless control of mechanism is
quite a different thing to wireless tele-
graphy and telephony, and should not be
confused with the latter.

A Primitive * Detector.””

Witeless telegraphy involves the -trans-
mission and reception of signals (principally
Morse signals), whereas wireless telephony
involves the transmission and reception of
speech. 1 mention these elementary facts
because I was rather surprised when an
obvious beginner recently asked me (at the
International Radio Exhibition and Con-
vention, Central Hall, Westminster) if the
transmitter which 1 deseribed in No. 12 of
Poprrar WIRELESS could be used for
wireless telephony.

Many people also imagine that in tele-
phony sound is actually transmitted. Sach
a fallaey is apparent when it is realised that
sound waves only travel in air at the rate of
eleven hundred feet per second.

The modified form of Hertz oscillator
which I deseribed in No. 19 of Porvrar

WigreLEss is a form of spark transmitter
fitted with two rods (forming an antenna)
of equal length; wireless waves being
radiated from the latter when the spark coxl
of the transmitter is functioned.

If a metal ball were fitted at the end of
éach of two rods the same length as those
fitted to the spark transmitter ini question,
and the rods mounted- upon insulated
supports in such a manner that only a very
small space separated the ends of the rods
fitted with' a metal ball, it would be found
that when such rods were placed near and
parallel to those fitted to the spark trans-
mitter, each time the latter functioned
minute sparks would jump across the small
space separating the metal balls fitted at the
cnds of the rods in question.

The Coherer.

Such a piece of apparatus is known as a
spark detector, and is interesting in connec-
tion with laboratory experiments.

It would, of course, be useless as a detector
for controlling models by wireless. I have
merely referred to the apparatus in order
to show the effect of a transmitted wireless
wave.

FIELD MAG‘NET WINDING
r =N ml

L BATTERY
: |||l =
. | . Flg 2. _1

A coherer is generally classitied as an
imperfect contact detector, and was used
for detecting wireless telegraph signals in
the early days of radio-telegraphy. Although
now obsolete for that purpose, it still has
many advantages for controlling mechanism

at short distances.

A coherer consists of a non-conducting
tube (suitably mounted) containing contacts
upon which rest metallic filings. The
latter offer a high resistance to the passage
of an electric current, but the arrival of an
incident wireless wave causes such filings
to short-ciréuit the contacts, and so close a
local circuit connected with same.

The operation of shaking the filings
(called de-cohering) restores their resistance,
and so opens the local circuit previously
referred to.

In my next article I shall deal more fully
with the matter, and at the same time
furnish diagrams.
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: Receiving Apparatus ” 1/74 :
i ... copies * Radio Press Wireless B
3 Directory » (call signs) 2/8 :
g Il copies ** Practical Wireless Valve :

TANDING ALONE, not merely as

['L regards its authoritative nature, its
e size, 1its usefulness, its value for
' money, but actually so. You have no other

/ similar books in the same class to choose from

If you have any ambitions to fix up a Valve
Set, you will need to know something about
valves. THIS IS THE BOOK TO TELL
YOU. Buying this book will be a big step to-
wards your experimental licence to use valves.

Price 2/8 Net,
i powt LIMIT YOUR ORDER TO ONE BOOK.
: RADIO PRESS LIMITED, Devereux Court, §
: PLEASE SUPPLY: LondomeNRE2 e

. coples * Wireless Valves Simply
Explained " 2 248
..... copies ‘“ Wireless For All o 7id. -

i ... copies *Simplified Wireless” .. 11}
copies * Construction of Wireless ¥

Gircuits”* .. ... o 2731
I enclose remittance of ... i

EVERYTHING FOR WIRELESS

Condenser Vanes ... . =3 2d. per pair.
Spacing Washers ... e .3d. & 5d. per dozen.
Brass Rod, threaded 3/l6th o 6d. per ft.
Brass Rod, } in. square, 4d. per ft.; 3/16th dn. 3d. ,, .
Turned Brass hex. nuis, }th, 4id. dozen; 3/16th ... 9d. per dozen.

6B.A., 4d.; 5B.\., 5d.; 3B.A., 6d.; 2B.A. .. . . ,, =
Brass Strip, 1 in. x 22G., 2d, ft.; } in. x 18G. .. 4d. per ft.
Brass Tube, hest, 3/16th bore, 7d !t 5/16th, 9d.;

3th, 10d.; % in., 1id.; §th, 113 2 in. ... . Wi,y 1
Brass Washers 4B A, 3/i16th, and 2 B.A. 2d. per dozen.
Brass Screws, Cheete and Rd. Head, 4 B.A. or lth 9d. ,, =
Condenser Spindles (25 Plate), with turned bush . 9d. each.
Best quality engraved Scales, 0-180 degrees .. 8d. ,,
Turned Brass Crystal Cups, 4d. each; Wood’s metal ad.
Turned Ehonite Sliders, with spring plunger 1/- each.

High.grade Ehonite Panels (not Composition),

9 x 6 in., 3s., 4 x 4 in., 1/3; ; in. thick, .larger

glzes 4f- per th.
Ebonite Rod, } m 5 Gd., B 1/6 ft 1} m 3/6 1‘ in. af6 per It.
Ebonite Dlscs, 4 in. thick, 3} in. dmm 1/4 6 in.

dia 2/6 each.
Best Ruhy condenser, \Inca, 2 m '( 1:} m by 002 m 5

9d. doz.; 2x 21 1/- per dozen.
Grid condenser, 003. “with Lmk ( Meg ), combmed 2/6 each. :
Telephone Condensers, .001 M.F. 26

Copper Foil, .005 thxck for condeneers 61in. x 6in.  6d.
Ebhonite Lead-in Tubes, 13 in. x % in, mth Iu\cq

terminals ... _5 2/6 eae.
Filament Res:stances, with }\noh 3/3
Crystals, Bornite, Silicon, Galena, 6d. e.dch “Zincite 9. ,,
Instrument Wires of all kinds.
MULTUM-IN-PARVO CRYSTAL RECEIVING SETS

(approved), complete with all equipment and

BROWN'’S PHONES, 4,000 ohms .. £5150
VALVE RECEIVERS and NOTE M:\GNIFIERS AGGUMULATORS

Etc. Lis
POST FREE ON ALL ORDERS OVER £2 VALUE.

COME AND “LISTEN-IN.
J. BRIDGE AND SONS,
ASSOCIATED WITH
CONSOLIDATED TRADING & MFG. Co., Ltd.

FULWO0OD HOUSE, FULWOOD PLACE, HIGH HQLBORN.
(NEXT CHANCERY LINE TUBE STATION.)

'Phone: Chancery 7080.
| pp—

AN IMPORTANT ANNOUNCEMENT!
THE MOST UP-TO-DATE CATALOGUE
OF

WIRELESS EQUIPMENT.

2nd Edition Now Ready.
Our new catalogue covers practically everything required in wireless,
whether it is for experimental work or for broadcasting.
Only up-to-date apparatus is described, which is of our dwn design
and manufacture throughout.
Much useful information is given on the functions of the ditferent
instruments.
Post free 6d., whieh will be returned on receipt of first order,
Write to-day.
We have the most comprehensive display of wireless apparatus in
London. Everything used in wireless is on view.

Call and see our showrooms.

WORKING DIAGRAMS OF VALVE

RECEIVING CIRCUITS.

We have prepared a book of working diagrams for wireless receiving
circuits. ‘This is of the utmost value to the serions evpenmenter
and to the man who wishes to make the most of his resources in time,
apparatus and money. Over twenty different circuits.

Price 1/= (post free).

RADIO INSTRUMENTS, LIMITED,

122, HYDE STREET NEW OXFORD STREET, W.C.l.
Managing Director: J. JOSEPH, M.ILE.E", late Manager to Mr.
H. W. Sullivan.

Chief Designer: W. A. APPLETON, M.BE. MIR.E, late
Admiralty ‘Technical Research Officer.

Telelphone : Regent 1908, Telegrams: * Instradio, LONDON.”

(E.P.S.)



BROWNS’

LOUD SPEAKERS, HEADPHONES,
MICROPHONE AMPLIFIERS

“BROWN"” LOUD SPEAKERS

With new imorov:d curved hora

The requisites. of a Loud Speaker art pure tone, clear articulation,
and good volume of sound. The ' Brown’ Loud Speaker
possesses these: qualities, and they: are- enhanced by the mnew
improved curved horn.

AMATEURS do not always need the full-sized Loud Speakers (II. 1)
a5 used in Lecture 1llalls, and a small type (l.2) has been
designed to meet their niore modest home requirements both as to
volume of sound and price.

TIE NEW HORN of dull blacked aluminium used with both II.1
and 1L 2 *is eonstructed on the logarithmic law ol increasing
openings, and is acoustically perfect.

FRICES :
1. 1. (Large) Low .Resist-'mce. 120
ohms. Height 21 in £6 5 0

I1. 2. (Small) Low Resistance, 120
ohms. Meight 32 in. £3 0 0

H1. & H2. (Hizh Resistances) 2/6 to 5/ extra.®

‘Fhe strength and clearness of all music, speech

oand Morse -heard by one person wearing head-

phones is-broadcasted to a whole room full of

people when a Brown Amplifier and Loud
Speaker are used with your set.

The most popular and perfect Loud Speakers
ever offered to the public: Thousands already
in use in all parts of the World
Catalogue, post_frec, gives you delails of all our
Wirelcss Apparatus

Height 2L dnches

Head Ojﬁtl‘:f Work London i i

a orks—— \- e
VICTORIA Rd,  (YPLAAMMETY 19, MORTIMER
NORTH ACTON, (AU STREET,

LONDON, W.3,

o

LONDON, W.1.
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WE TEACH
BY POST

; 'ADVICE PREE |
Most . moderata)
| charges—payable®
1 monthh

LEARN A TRADE
OR PROFESSION

/%%

Can | help you ."‘
I WILL GIVE YOU £50

il I fail to produce over 7. 000 testimon'als
tron” others I havo help:
TO A SVCOESSPUL CABEER

Yours to succcss,

ARE YOU QUALIFIED 9
FOR THE JOB YOU SEEK s

Write for one of our FREE BOOKLETS on WIRELESS TELEGRAPHY,
or on any of the follnwing subjects—
Architeotural Drawing }

f ! Matricaiatio

Building Construction atriculation

Clerk ofgWorkq Duties Metallurgy

Aviation Mining

Boiler Engineering Mine Surveying

Boiler Making Motor Engineering

Chemistry Naval Architeocture

Civil Bnglneeﬂng Pattern Making

Concrete and Steel Salesmanship

Draughtsmanship Sanitation

Electriocity Shipbuilding

Engineering Structural Bngineering

Foundry Work Surveying and Levelling

Internal Comb.Engines Telegraphy and Telephony
Marine Engineering Special Course for Apprentices

What proot do you carry? Your word to an empioyer is not proof that
ou are effcient, but & College Qualifying Diploma or Certificate, signed

‘y the Professional Staff, ia a proof of eficlency,  and a valuable asset in

seeking a remunerative position.

We spevialise in all exams. connected with Wireless and other

technical subjects, It you are Dleparlng for any exam. ask our advice.

All particulars FREE OF CHARGE. Parents should seek our advice for

their sons, It you arc interested in  Wireless, or subjects

mentloned above, write,

naming the nubject. and

we will send you our

FREE BOOKLET. Please

state your age.

any of the

COURSES SPECIALLY
SR et
o, ENTS: HEFFIELD

Department 106.

THE
Heterodyne Receiver

Made by the Marconi Scientific Instrument Co., Ltd.
SUITABLE FOR ALL EXPERIMENTERS’ LICENCES AND
A MOST EXTRAORDINARY BARGAIN.

APV V.Y

PRICE
£6 6Gs.

excluding Valve.

No tumning coils
or other addition
required to com-
pletc the Set,

0015 mfd. except valve,
Condenser batteries, and
‘phones.

£1 10s.

Wave-length 350—3,000 metres.

We have a limpited number of the above excellent sets
recently delivered from the maunufacturers,” and cannot too
strongly emphamse the many exclusive features embodied,
fulfilling ‘every requifement with a range of 100—150 miles on
onadcastlng

FRENCH 'PHONES of proved equal value to the more
costly English makes we offer at 19s. per pair.

LARGE STOCKS of every other accessory at exceptionally
low prices. LISTS FREL:

SHENTON & CO., L™

CARDIFF : LONDON :
11, Moira Terrace. 68/9, Shoe Lane, E.C.4.
'Phone: 6913 CARDIFE. ‘Phone: HOLRORN 606,
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~~HERE'S REAL RADIO SERVICE ~~n

Recollection of QUALITY rema'ns long after PRICE is forgotten.
AERJAL WIRE, 7/22 bare copper, stranded, 100 fb.- 3/3
" 1;12!% ?El'con Ir'd Péosphox ]liolaon?: 100 rt - 2;‘-;

7 namelle: opper, !

I\%UL\TOR? Shell, 9d. and 64. g, 44. ’md 6d Reel 24d.
LLAEDtIi\G IN TUBES dein, Eboulte tubo covel ng, 'l‘crmln-nl

1/6
INDUC’!‘AI\'OD COIL “12 . x 1 in.) wound. ‘21 Enamel Wire 3/6
BRASS BROD, 13-in. length with Slider and Plunger 1/
CRYSTAL SETS, 12 jn. x 4 in. Cylinder, Double SIt ders £1-5-0
CRYSTAL DETFCTORS mounted on Ebonite 3.screw Cup .. 2/6
ball socket, finest nd]us(mcnt . 3/6
BLOCI\IWG COVDEVSER& any c'npaolty 2/
EBONITE KNOBS, bushed, 2B.A. brass nut a L 5d.
CONTACT STUDS. with nuts, per doz. .. om o 5 ed.
CON ENSER VAKRES, aluminfum, per doz 7d,
SPACING WASHERS, Large, 4d. por doz . Smallx por doz. 2a.
CONDENSER DIALS.. Ebonite, engr'l\ed 0-180 1
RHEOSTATS, splendid value .. 36 & 2/6
SWITCH ARMS. with nuts, collars, \vashels, ete. 1
VALVE HOLDERS .. " h - 9
TELEPHOXNES, DOUBLE Q(‘eel ]’lmdband: 4,000 ohms £1.2-6
ohr ' o 8,000 ohms £1-5-0

Electrical and Wircless Engingers,
Waterloo Elednc CO., 129, WATERLOO RD., LONDON, 8.E.1
Telephene: Iop 5649. -1 min. Watorloo Statlon.
Please enciose postage; any balance returned.

RINSAIRIUN:

¢

r

h
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=BROADCASTING

Have you got your Sel yel?
If not, we can supply you.

SPECIAL BARGAINS.
ALL BRITISH *PHONES, particularly sensitive and
suitable for Broadcasting Receptions. Resistance
4,000 ohms. - - £1 10 O (with Cords).

SUPER CRYSTAL RECEIVING SET complete
from Aerial to 'Phones. - - £4 7 6 only.

Guaranteed to receive Broadcasting and British made throughout.
DNlustrated Catalogue, including List of Stations, etc., 6d. post frec.
EON WIRELESS SUPPLY COMPANY,

115, FLEET STREET, E.C.4.
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WIRELESS CLUB REPORTS.

The Editor will be pleased to publish concise reports of meetings of Wireless clubs and

associations, reserving the right to curtail the reports if necessary.

Hon. secretarles are

reminded that reports should be sent in as soon after a meeting as possible, ~ Reports sent

in cannot appear in this paper in less than ten days after receipt of same.

An asterisk

denotes afllliation with the Wireless Society of London.

Stoke-on-Trent  Wireless
Society.*

At a meeting of the Stoke-on-Trent Wireless
and Experimental Society. at the Y.M.C.A,,
Hanley, on October 5th, Mr. Walley (inember)
exhibited his three.valve set. With the aid of
this set, members clearly heard items of the
concert sent out by the Dutch station at the
Hague, and a host of Morse signals from British
and Continental stations. Mr. Walley had
entirely constructed this set himself during the
previous seven days.

Mr. A. H. Wilson was appointed delegate to
represent the society at the forthcoming con-
ference of the Midland Wireless Societies, at
Birmingham, in order to arrange the interchange
of lectures. .

Hon. sec., F. T. Jones, 360, Cobridge Road,
Hanley.,

and Experimental

The Radio Society of Highgate.

The second annual sgeneral meeting of this
society was held on 8 uber 29th, with Mr. P.
R. Coursey, B.Se., Fluat.P., AM.LE.E., in the
chair. Mr. Coursey ghve a presidential address,
dealing chiefly with the question of brondcasting

 and its etfect on the amateur experiinenter.

As a result of the meeting, it was decided to
change thé namne of the society to the Radio
Society of Highgate, instead of the Wireless
Society of Highgate, as formerly. The head-
quarters of the society, where meetings are held
every Friday at 7.45 p.m., are now at the. 1919
Club, South Grove, Highgate.

On Friday, October 6th, a debate was held on
the very interesting, and provocative cubject :
‘“That in the opinion of this honse, high fre-
quency amplification is more suitable than low
frequency amplification for amateur experi-
mental purposes.” Space forbids the publication
of full details, but this proved to be a highly
interesting discussion. The motion was carried
hy 8 votes to 7. Five members present did not
votg.

A very successful demonstration was given on
Saturday, October 7th, to an audience of 120
people, this.number being the maximum possible
seating capacity of the 1919 Club. Many people
were unable to get in, but, thanks to the Magna-
vox, the Marconi concert could be heard some
distarice away from the hall.

Hon. sec., J. F. Stanley, 49, Cholmeley Park,
Highgate, N. 6.

Cambridge and District Wireless Society.

The extraordinary general meeting of the
Cambridge and District Wireless Society- took
place at the new headquarters in the Central
Liberal Club, Downing Street. Mr. A. J.
Winship, the chairman of the society, opened the
meeting by welcoming the members to the new
headquarters. He then gave a detailed acconut
of the activities of the society since the 1.3
meeting, held at the end of April, and how the
committee had successfully raised funds by
giving exhibitions at the Royal Show and also
at the Mammoth Show. Special mention was
made regarding two fricnds of tne society, who
had kindly loaned the necessary money in order
to purchace a transmitting apparatus to enable
the committee to carry out their scheme. It was
announced to the members that Sir Douglas
Newton, M.P., had kindly consented to become
patron of the society. Six new meinbers were
elected during the evening. It was proposed
that the meetings he held each alternate Thurs-
day and Tuesday fortnightly, this proposition
being duly carried.

Hon. see., Mr. J. J. Butterfield, 107, King
Street, Cambridge.

Wireless and Experimental Association.*

The Wireless and Experimental Association,
at the Central Hall, Peckham, on Wednesday,
October 4th, held the deferred * gadget ” night,
and many members brought examples of their
ingenuity in getting round some squarc corner
in wireless, or making the circumnavigation more

easy.
Indeed, one young man brought a leather

portmanteau full of various contraptions, and
80 bewildered the judges that he had to specify
by which one he desired his genius to be immor-
talised. He chose one, a prize-winner. The
result of the judging was : Mr. Voigt, first prize
for an anti-dog clip to fasten into his headgear
telephone leads to prevent the domestic dog or
cat drageing delicate valve gear from the table
to the floor when they got mixed up with the
so-called flexible cord. It proved a * weak
link ” in the chain which parted and saved tho
situation. Honourable mention was accorded
to Mr. 8. J. Prior, who exhibited a well.-made and
workable potentiometer, made up from odd
‘scraps of material.

The meeting opened with buzzer practice
under Mr. Sam Middleton, and showed that the
new members were making considerable pro-
gress. The Broadcasting Compeny and the
amateur’s relative position provided a consider-
able amount of reading matter for the secretary
to wade througli, but all present thought it very
reassuring and well worth while.

Hon. sec., Geo. Sutton, A M.L.LE.E.; 18, Melford
Road, 8.E. 22,

Eastern  Enfleld
‘Saciety,

The second meeting of thé above society was
held at ite headquarters on Thursday, October
5th at which a good attendance was
present. The minutes of the previous meeting
were read and signed, and the chuirman stated
that it was hoped to have the licence for-the
society’s set in the course of a few days.

A set of rules was presented by the com-
mittee for general discussion, and after having
been gone into by the meeting, were passed.
A programme for future meetings was also
arranged and will now be in force.

It was decided to purchase certain books as
the nucleus of the society’s library, and these
will be on loan to all members. Various ap-
paratus will also be purchased by the society,
which can be borrowed by the members for
home use.

The subscription to the society is 10s. 6d.
per annum, and a good financial position is
already attained. Three new members were
enrolled, and it is hoped that everybody in the
district interested will join and lelp to swell
our numbers. Applicants for membership will
be welcomed at any of the society’s Thursday
aneetings, and the secretary will be pleased to
give particulars to any intending member.

Hon. sec., Artliur 1. Dabbs, 315, High Road,
Ponders End.

Wireless -and Experimental

Glasgow and Distriet Radio Club.

Weekly meeting of above club was lreld in
the club-room before a very large attendance.
The hon. president, Mr. W. K. Dewar, presided
after the wusual preliminaries. The chairman
called on the convener of the club apparatus
committee to explain the building of the club
set, which his'committee had been working on
during the elose season. It was originally in-
tended to build the set on the wunit principle,
but through certain difficulties this one was not
found possible, and a three-valve set was built,
viz., one valve tuned anode method of H.F.
amplification. one detector, and one L.F., the
usual tuning condensers being included in a
separate panel but permanently fastened to
valve panel, and having a three-coil holder for
taking standard makes of honeycomb or other
type of coil to tune over all wave-lengths.

As there was & large number of new and pro-
spective members prosent, the chairman asked
Mr. McLellan to give a short lecture on the
general principle of wireless. This he accomplished
in a very sa&isf&ctorr manner, his simple ex-
planation of technical terms being much appre-
ciated. A hearty vote of thanks was asked,
and enthusiastically given both gentlemen.

A short diseussion followed on several points
regarding tho working and welfare of the club,
after which the meeting was declared closed,

Hon. sec., W. Yuill, 93, Holm Street, Glasgow.

Utmost Magnification

—uwithout outside noises

ALMOST any low-frequency
transformer will magnify
sounds already received, but
unless it is scientifically de-
signed it will create noises of
1ts own. ‘
The Peto-Scott L.F. Transformer is
only put on the market after the most
critical tests. It can be relied upon
to give the utmost amplification
without distortion. Small -and com-
pact, it is easily mounted on any
panel. Solidly constructed, complete
with terminals and nuts, it represents
the last word in transformer con-
struction. Tested and guaranteed.

Send stamp for our 32 :

page Catalogue. Booklet : -
: showing how to buy up
. your ¥ own set with :

: standardised Radio
: parts, 6d. post free

e Post free
Offices and Sh owrooms :

64, HIGH HGLBORN, W.C.1

—

PORTLAND’S PARTS BY POST. All parts for
Condenser and 2-Valve Panel set instock. Kbonite
by return. Amatewrs will find parts perfect for
assambling. Generous terms for trade. List free.

39, SINCL ,
PORTLAND, 1% wipix YoRvoNW. 14

AERIAL EQUIPMERNT |

Consisting of 100 ft. 7-stranded en-
amelled copper wire, strong yet
flexible, 3 ‘“shell” type porcelain
insulators, light in weight and highty
efficient, and ebonite leading-in tube,
suitable for fitting in window frame.
The complete outfit,

Frice 6/6, post paid.
All accessories. List free,

The OMNIPHONE WIRELESS

24, WARWICK STREET, Co.,
REGENT ST., LONDON, W.1,
20 yards from Regent Street, between
Maison Lewis and Robinson & Cleaver's.
’Phone: REGENT 3335.
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RADIOTORIAL

All Editorial Communications to be
WIRELESS, The Fleetway House,

addressed The Editor, POPULAR
Farringdon. Street, London, E.C.4.

The announcement that M. Fdouard Belin has
discovered a means of transmilting radio signals
with perfect secrecy has caused considerable interest
among wireless men, The explanation and details of
M. Belin’s invention are given briefly on another
page, but even from the meagre details yet to hand
it will be readily seen that the inventor has worked on
the most ingenjous lines. Should this invention
prove all that is claimed for it, radio will again be
revolutionised, as it was when the valve was brought
so close to perfection a few years ago.

.POPULAR WIRELESS has every hope of publishing
full delails of this new invention in the near future,
and next week will describe another ingenijous inven-
tion called the ** Eliminator.”

THE EDITOR.

Owing to the enormous number of queries
received daily from readers of POPULAR
WIRELESS, | have decided to reply individually
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. Questions
should be 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, The Fleet-
way House, Farringdon Street, London, E.C.4.

Readers are requested to send necessary
postage for reply.

C. IL. Y. (Winscombe, Somerset).—T have a
single layer tuning coil, wound with 700 turns
of 28 8. W.G. wire, the diameter of coil being ins.
What are my highest and lowest wave-dengths?
Also, what arc the diclectric constants of glass,
cbonite, and mica? Can I ise a condenser
across H.T. battery and ‘phones ? if so, what
capacity must I use 7

(1) Using suitable condensers and a normal acrial
from abdut 300 metres to 3,100,

(2) The specitic indactive eapacitics of glass,.
chonite, and mica aré given approximately s
Plate-glass, 583 Lo 6° 34, chunite from 221 to 276,

and mijca as 5°0. There values are very diificult to
obtain owing to what is called * soaking in ™ of the
charge when the dielectrics are tried practically,
causing in somc cases a diminution in the value for
the speeific inductive capacity of the dielectric in
question.

_{3) Yers, you ean use a condenser across both the
H.1. battery and 'phones. 1¢ shiould be of about
*001 or 002 mid. capacity.

# ® *

R. T. P. (Lymington).—I have an old
magnetic detector, which is in quite good
order, and which I should like to compare with
a crystal I am using. How do I connect up,
and how do the magnetic detectors rectify ?

Connect thic A.T.L to one end of the primary coil,
andd the earth side of the cireuit to the other end of
the primary. . The telephones are connected to the
two cnds of the secondary. The wction of the
magnétic detector is difficult to explain briefly,
but the following may give you some assistance.
An iron band iy rofated in front of two mugnets
whose *“ like ” poles are together. Each portion of
band, when passing under one pole, is magnetiscd,
and then when passing under the other pole there 1s
a change in magnetism. But iron always has a
certain amount of hysteresis—or lag—and does not
change its magnetism directly, so that the band goes
soine distance past the first pole before the magnetism
ix chunged compietely. H, however, the band is
given a sharp tap when passing under one magnet to
the next, the tup destroys the magnetism in the band
nnd helps the second magnet to undo the work of the
first. Now, high-frequency oscillations, passing
through the primary from the acrial, have the same
c¢ifeet as the blow, causing a more rapid ehange of
magnetism than is normally the ease. Thercfore,
when no oscillations are received the magnetisin
fags, and the tic fleld bet the ma ts will
be drawn ont past the magnets in the direction of
travel of the iron band. As the band is continuous
this ** drawing out * is continuous. Fmmediately an
oscillation passes through the primary, the magnetism
does not lag,'and the ficld of magnetism springs back,
as it were, into its unstretched position. This sudden
change in the magnetic ficld at every train of oscilla-
tions causes an i~duced current in a sccondary coil
which is wound round the primary. 'This means a
current through the "phone circuit each time : or a
elick cach time a train of oscillation is received from
!.h;: aerial. ‘Thus the signals arc made audible in the
phones,

* i *

T. D. (Lecds)— What exactly is “plain®™
aerial transmission and is it employed for any
speciul type of station ?

“ Pliin ** acrial is a phrase cmployed when thn

+ transmission of signals takes plaece without the acrial

being tuned to any definite wave-length. Wlhat
happens is that the discharge of the coil, or condenser,
takes place across a gap directly in the aerial circuit—
between aerlal and earth. This forces oscillafions
up and down the aerial. The usual method, how-
ever, i3 that of “ tuned * aerial. In this casc the

-ogcillations tuke place in a closed circuit contgining

the gap, and an induetance coil. This ceil i3 in-
ductively coupled to another in the acrial, and thus
induces oscillations in it, leaving the aerial to oscillato
by itself, and to its own natural frequency. This
wives waves of a certain deflnite wave-length. -The
other niethod causes the aerial to oscillate violently,

© and sends out ragged waves which have no definito

wave-length. . It is often nsed by ships for SO0 8

purposes to ensure them being heard, no matter to

what wave-length the receiving station moay be tuned.
B * *

“INTERESTED ' (Portsmouth)—Why "are
the cores of transformers made of plates of
iron instead of being solid right through ?

The reason why thc transformer eores are built as
you describo is'to reduce the production of * cddy ™
curtents. You know, of course, that in a transformer
tlic magnetic lines of force set up by the current in
the windings arc always varylng. Also that when
varying linces of foree cut o conductor, they induce
an E.M.F. in that conductor which teads to cause a
current at right angles to the puth of the magnetio
lines. The iron core of the transformer is there to help
the lines of force along—to provide an easier path than
that of air. But as these lines are continually ehanging
with the current in the windings, they are continuailly
cutting the iron core. That means that EM.F.'s
are always being induced in the iron and that currents
are being produced in it. These are known a3 eddy
eurrents, Besides being wusted energy, they cause
the iron to become hot, and o decrease the efficiency
of the transformer. To sté® them it is necessary to
.break their path. This is done by making the core of
plates of iron and by separating each plate from its
neighbour by pieces of waxed paper or varnish. Thus
the E.M.F.’s induced cannot give rise to currcnts.
Also, as the magnetic lines of force will be at right
angles to those E.M.I's induced, the breaking up of
the iron path will not. hinder them. Thus the eddy
ciirrents can be to a great extent avoided without
interfering with the original purpose of the iron core.

* %" *

“ A Wireress Kip ' (Hamilton).—T am
making a wireless crystal set and woulil be
obliged if you could tell me : (1) What is tho
wave-length of a coil 4 inches diameter, 12
inches long, wound with 377 turns of 26 D.C.C.
wire ? (2) Is enclosed wire good enough for
an aerial ?

(1) Using an averhge aerlal, your wave-length fs
approximately 1,600 metres.  (2) No, the wire 13
not suitable. Use] 7/22 stranded copper coamclled
wire. " 5 - s }

“ BLUEBIRD ”’ (St. Ives).—I have a soft valve,
and when the filament current is passed tho
lamp gives off a peculiar blue glow. Why is
this, and should it be so ?

This ** blue glow " is'a phenomenon that oecurs in
I 8ofl " valves. Soft valves are valves whicll have

(Continued on puge 538 )

The Great Valve Case : Mullard v. The Pavement.
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A NEW LATTICE-WORK
WIRELESS MAST 3

OF SPECIAL INTEREST TO
~‘ WIRELESS CLUB SECRETARIES.

| Of Creosoted wood. Strong 4

and Light. In 10-ft. sections, i
’ easily handled by only one ’ i
! man. Simple to erect and {
; transport. Weatherproof.

Registered at Patent Office 4
under No. 692,594, ‘

Heights Supphed :—
0ft. — £4-10-~-0
0Oftt — £6~ 2~-6
0%t — £7- 0~-0

Carriage Forward.

Write for further particulars to—

HOBBIES .

WIRELESS ‘MAST DEPT.

How the mast is raised. The : B "o [
e mhme 50 DEREHAM | 4 et e

RADCOM RHEOSTATS.
FEATURES
Panel Mounting % in. to }in.
Positive stops at Zero and full resistance,
Single Turn Control, Smooth acting.
PLAIN FYPE . . 5/
VERNIER TYPE - 7:6
for Detector Valves
Orders value £2, nol ¢xceeding 11 lbs. weiaht,
Carriage Paid.

| Ex{de

BATTERIES

Radcom Tuners, Transformers, Accumulators

adio
COMPONENTS LT°

12-13, Henrietta St., London, W.C.2.
'Phone : Gerrard 792
Telegrams: Radpouents, Rand, Lo:i‘{i;né A

Perry Head Phones

ohme 21 B THE LARGEST SHIP IN THE WORLD

Ohms air i
p —the White Star Liner “ Majestic "—uses Exide

i Specially designed for Wireless Telephony. s 5 o d
i Receivers arrzmged in series, Aluminium Cases batteries for her wireless installation.

' and fitted with extremely light and efiicient No finer testimony to the general reliability of
: Head Bands, and Twin Connecting Cords. Exides, and their particular suitability for wireless
Tlustrated Wiréless Catalogue now ready, Post Free 3d. i work, could be given.
< Chloride SRme s
CLIFTON JUNCTION, 219/229, SHAFTESBURY AVE.,
Nr. MANCHESTER LONDON, W.C.2.

8 LAMBETH HILL, & 97, Queen Victoria St., London, E.C.4. PRICES AND PARTICULARS ON APPLICATION:
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THE MARK. OF RELIABILITY
T—— (G

tto 12 volts,

1 to 35 amp:-

VOLT & AMMETER

Combined Dead Beat Pocket Type. New and nof
German. Splendid Instrument in Nickel Plated
Case. Ideal tog Testing Celis and Filament Current,

POST 5 ’ NUMBER

PAID LIMITED
OTHER EXCEPTIONAL VALUES.

Aerial Wire. Bright Hard Drawn, 7/22 Copper,
3/8 per 100 ft.; same enamelled, 5f-.
i insulators. .2 x 2} ins., Shell- type,
; 2 in. Reel Type, 2d. each. .
Telephone Transformers. (Army. type.)
9f. each; L.F, Transformers, 15/. each.
Vernier Condenser. 5 Plate for Panel mount-
ing 4/- cach, .001.58 Plate, 18/6.
Wireless Jacks, with Plugs, 1/- the pair.
High Note Buzzer. {Army typo.) Worth treble,
3/- each; Tapping Keys, 5/6 each.
Dewar Switches. D.P Change over, panel
type, 2f- cach. Small Switcharms, 6d. cach.
Write for * Complete Supplementary Price List
of Exceptional Values,’’ sent Post Free,
All goods sent CARRIAGE PAID, but with
orders under 5s. 6d. add 6d. for postage.

J. H. TAYLOR & CO,,
" ELECTRICAL AND RADIO ENGINEERS,

Macaulay St., HUDDERSFIELD.
Telephone, 341. Telegrams: '* Thorough,”’ Huddersfield

-REAL VALUE =—
LOOK AT THIS . .,

Ready to build Variable Condenser, including :
Ajuminium Vanes, Centre Spindle,
Knob & Pointer, Screwed Rod, Spacers,
Muts, Terminals, Spring Washers, etc.

Best Quality Parts Only Used.
<001 8/0

.0003 ..

.0005 5/6 Vernier _ .. 2/o0
Ebonite Top and Bottom 1/- Extra.
Condenser Vanes, .. 1lid. pair, 84. doz,
Large , Spacers .. .. o s ay
Small Spacers Lo
Best Knobs 44.
N tc., etc.,

etc., etc,

CASH WITH ORDER, POST EXTRA,
SATISFACTION GUARANTEED.
OSBORNE RADIO SUPPLY,

148, Millfields Road, Clapton, London, E.5,

4/6

BUY DIRECT FROM ACTUAL

VARIABLE _ MANUFACTURERS
CONDENSERS.

001 L. L. 16/

0005 11/6 Money returned if not

L0703 PR T ] satisfactovy,

Vérnier 4/ Delivrery from stock:

Vanes only 11d. doz.
Postage extra, Over £2. post free,
cOVENTRY WIRELESS SUPPLIES CO.,
Tel, 1343. Clay Lane, COVENTRY,

SPECIAL OFFER.} WIRELESS LIMITEDNUMBER
Specially selected Fir

POLES (0dd lengths to join, 4d, ft.) POLES

18 ft. high ERIALS 4 inch butt

Carviage Paid 5f- each {1/- extra over 100 miles).
COLEMAN & SONS, 7. Cranfield, Bletchley.

That book you want

On Wireless, or any Technical subject.
Foyles have it, or will quickly obtain it.
1,000,000 vols, (Second-hand and New)
cn every conceivable subject in stoclk.
Write for Catalogue 120 (free) mentioninz
requirements.

FOYLES, 121. Charing Cross Rd., London.

LOW RES. RECEIVERS,

150 w. NEW, 3/6 oach, Post Fres.

NEW GOVT. POTENTIOMETERS, 7/- Each,

Post Free. BAMBOO POLES, 8 ft., bundies of 4,
. 3/-, Carriage Forward,

HYAMS, Southville, South Lambetl, S.W.8.

—_— e

CUT THIS OUT

+*Popular Wireless” PEN COUPON Valne 24
Send 7 of these coupons With only 2/9 direct to the
Fleet Pen Co., 119 Fleet St., E.C.4 You will
reccive by return a splendid British-Made l4ct, Gold-

Nibbed Fleet Fountain Pen, value 10/6 {fine, medium, |

or broad nib). - Jf only 1 coupon is sent the price is
3/9, 2d. being allowed for each extra coupon up to 6.
(Pocket Olip,. 4d.} Satisfactlon guaranteed or cash
returncd. Special New Ojfer —Your own name in
%7t letters on either pen for 1/- extra. Lever Self.
Filling Model with Safety Cap, 2/- extra.
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RADIOTORIAL
QUESTIONS & ANSWERS.

(Continued from.page 536.)

-

not been verv highly evacuated, and conscquently
there is a considerable amount of residual gas. When
the valve is in operation there is a stream of clectrons
between the filament and the plate. These high-
sPced clectrons constantly collide with the atoms of
the gas; and this bombardment of the atoms causes
them to split up—electrons being liberated. This
process i3 known as * lonisation by collislon ”* and is
accompanled by an emission of light, especially when
the ionisation is occurring in a high degree.
light is _the blue glow which you mention.
* * *

“ Tarorist ' (Hastings).—DBeing very in-
terésted in wireless telegraphy from all stand-
points, I have, been wondering as to the
meaning of the phrase *‘ quenched spark.”
Docs this mean that the spark is put out or
blown out ? Why is this necessary, if I am
correct ? )

Yes, approximately your supposition is correct. To
go into the -full details- regarding spark gaps would
talie too tong, but Lriefly the answer to your question
fs as follows: Wheu a condenser discharges across
a spark gap, the air in the gap is heated, and ioniscd,
becoming highly conductive. - Then, when the con-
denser has discharged, the alr across the gap is still
very hot, and the small amount of energy radiatéd
back from the aerial into the gap circuit will cause a
continuance of "the spark.- This. will .go on until

. the condenser is ready to discharge again, and so on ;
the result heing that we have a ** persistent ”” spark.
Unfortunately, this takes a great deal of energy froin
the aerial at a'time when we want the aerial to oscillate
at its own natural frequeney and to use as much
energy “as possible in forming ether waves. To
avoid this waste of energy—and incidentally bad
tuning and ragged note—a method is employed to
break the circuit as soon after the spark as possible.
This means that the gap must be cooled so as to make
it of too high a resistance for the smaller veltage
induced back from the aerlal. This will stop the
continuance of the spark after the condenser is dis:
charged. To cool the gap-two methods are used:
(1) A rotary gap—or rather a series of gaps formed
by a rotary plate with points on It. These points
pass the fixed electrode very rapidly, and of course
break the circuit dircctly the spark has passed.
(2) Useis made of the conductivity of heat by certain
metals, A series of large discs—-placed close together
but insulated (except at the edges) hy mica—are used
as a series of tiny gaps. Being made of copper, they
rapidly transfer the hesi'—generated by the spark
taking place at their edges—away and so keep the
gaps cool.
employed, and by this means a very well * quenched **
spark is obtained. This leaves the aerial to oscillate
at its own natural frequeney, and is the method largely
employed by the Telefunken spark transmitters. This
accounts for the high-pitched, clear note that is the
characteristic of the German spark stations.

* * *

“Curiots” (Perth).—Why arc single
.aerinls sometimes better than twin ?

Because for short-wave reception the greater
capacity of the two-wire aerial is not desirable, as it
might be necessary to reduce this by menns of placing
capacity -in series in order to bring in, for instance,
the'short wave-length broadcasting statlons, and that
would mean a certain loss of efficiency. This naturally
supposes that full advantage can be taken of length,
but where this must be limited, then the twin becomes
deésirable owing to its increased area.

Is there any difference between a blocking
and a fixed condenser ?

No, beeause a blocking condenser Is invariably a
fixed condenser. The latter term covers ali condensers
that are not variable. whereas tho former indicates the
function to which a fixed condenser is adapted in certain
circumstanees, siich as where it may be necessary to

_ detunc one circuit fromn anothier in order to prevent
loss of energy.

Need earth wires be any special -distance
apart ?

No, but the larger the area they cover, the better,

By touching one ’phone pin on the ‘erystal
holding the other and moving the erystal I
hear a noise like signals. Why is that ?

That is probably due to a thermo-electric action.
of your body producing very small currents, which,

. however, would be sufficiently powerful to actuate
the phones.

Would 22 single silk-covered copper wire
do for the aerial ?

Yes, but a stouter gauge enamelled wirc would be
better. Qe

* * *
“No Name”’ (Southend).—My aerial is about

9 to 12 feet high and 20 to 25 feet long. Is that
any good for a erystal set ?

This -

To facilitate this cooling. fans are often”

We are afraid that it vou cannof increa@® the
length somewhat-and the height considerably,” you
will obtain.little or, no, results with a erystal set..

* * %

R. P. L. (Peterboro’).—If I cover the plates
of my variable condenser with shellae, will it
increase its capacity ?

Yes, but owing to the fact that you will not Lie
able to cover them with a very thick layer of that
material the increase in ecapacity will not be very
appreciable. Thin plates of ebonite can be cut to.
correct sizes and fixed between the fixed vanes with
marine glue, allowi:}&x just sufficient clearance for ths
moving vanes in order to double the capacity of an
air dielectric variable condenser.

* A *

A. H. (London).—What wave:length would
I obtain’ with an inductance 3% inches by
9} inches, wound with “23 S.W.G. ?

250-1,500 metres approx.

It is a crystal sct. Would a 0005 mfd.
variable condenser be suitable ?

Quite.

* #*

J. F. M. (Peckham).—How ean I construct a
basket coil tuner to tune to 4,500 metres ?

Refer to reply given to * Meteor ™ (Barnsley) in
No. 15+

* * *

“ NOVICE ' (Stcpney).—Your aerial will be quite
0.K., but the frce ends of the two wires should not
be joined together. Thg two wires, which are other-
wise quite separate, are od at the instrument en.l
of the aerial by taking ‘n lead from each amd
soldering these together } cominon lead-in wire
a few feet below the a You cannot have too
many insulntoxs.*

* B
" E. K. S. (Hampstead).—How many fixed and
moving vanes 3} and 24 inches diameter, using
3-inch spacing washers, will be required for
rondensers of ‘0001, 0002, and ‘0003 mfds ?
Six fixed, 5moving; 10 fixed. 9 moving; and 15 fixed,
14 moving,
What are the constructional details of

-H.T. plug-in- transformers to suit the wave-
Jength range of the “ Loose Coupler * described

in the last 1ssue ?

Using 2 inch diameter suitably grooved formess
and 428.W.G,8.C.C. and winding, a similar number of
turns for both primary and secondary in the same
groove, 50, 100, 250, and 400 turns. A 0003 mf.l.
varfable condenser will be required across the primary,

* * *

P. S. C. (Dublin) is experienecing considerable
trouble with a five-valve set, the most annoying
being a “deafening roaring ” in the ’phones
when tuning in. :

The latter may be due to a faulty accumulator or to
the H.F. battery. ZEndeavour to substitute Loth
cxperimentally. ' Probably you may remedy the
trouble if you run through the L.F. transformers,
changing over their connections. Do this periodically
as there are, of course, a rather, large number o
varlations of connections In relation to each other if
you employ two or three of these transformers. Also
you should carefully go over all terminals and general
connections, as quite deafening noises can be causcd
by a dirty or loose connection. Telephen: cords are
to be suspected, and also the individual earpiece lcads

* * *

*“ INVENTOR " (Patricroft).—I have a short-
wave crystal set with a P.M.G. aerial. What
will be my broadcasting reception range ?

Twenty milcs or so.

Is the sample of wire enelosed suitable for
winding a potentiometer ?

No; copper ire is useless for that purpose. 36 gauge
* Eureka ™ resistance wire would be more suitable.

Is the tubular condenser (shown in sketch)
suitable for this set ?

Quite.

® *

“Rapnio” (Slough).—(1) Please could yon
tell me the wave-length of an inductance
7} inches by 4 inches wound with gauge 24
enamelled wire with a ‘0005 mfd. condenser uscd
acrossit ? Iam using a double aerial 30 feet long

*The wave-length of your coil is approxlmately’
between 300 and 2,800 mctres.

(2) What is the natural wave-length of a
frame aerial with 1 foot.4 inch arm, wound
with 27 turns of gauge 24 wire? The windings
are.§ inch apart, and diminishing towards the
centre.

Your natural wave-length is about 1,000 metres,

but the design of your acrial ig not at -all efticient
and is not usually employed. The turns should not

(Continued on page 540.)
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‘) “Polar’”’ Prestige, = Po'_l.ar " installations have been adopted by most of the leading
shipping companies in this country, by the British: Post Office,
and by Colonial Governments. A ]
*“ Polar " equipment is installed at North Foreland (G.N.F.), Seaforth (G.L.V.), and
many other important stations. .
Having built up our reputation on commercial wireless equipment, we are now applying
our valuable experience and extensive resources to the manufacture of broadcasting apparatus,,
“Polar” Radiophones. Under the title of ** Polar " Radiophones we have.a wide.
! ; : range of amateur receiving sets. [hey are well designed,
k soundly constructed, and finely finished, and extremely reasonable in price. )
F The set illustrated shows our standard design with sloping Ebonite panel, polished. wocd.
case, and silver lacquered fittings. Every type of unit required is available.

Prices from £2 15s. 0d. to £45 5s. 0d.

“Polar” Accessories, ~ Polar ' wireless accessories incorporate mary new and
° ‘exclusive features. y ‘

For example, the ‘* Polar ' variable condenser is an- entirely new design operating on a

/ new principle. The standard unit has a capacity variable from ‘001 mfd. to 0001 mfd.,

2 being equivalent to a 29-plate condenser of the orcﬁnary type. Dimensions, 3 in. x 34 in.x 3 in.

deep. - Price, for panel mounting, 14s.; or in polished wood case, 20s.

. 6 ” . 4 By buying all your wireless supplies through the ** Polar **
| Polar” Radio SuPplles' organisation you will obtain the benefit of our exhaustive

laboratory tests which are used to discriminate between competing items. Everything sold
under ** Polar *’ auspices can be relied upon to be the best of its class.

Ask your wireless dealer to give you ** Polar ** wireless equipment or apply direct to one.
of our branches or head office.

RADIO COMMUNICATION C9I®

34-35, NORFOLK STREET, STRAND, LONDON, wcz“i i}
asgow: 10, Blyibwood Square, GB‘ |

- « Liverpool: §7. Dale St. Cardiff:_Atlag Chambers, James St.
BRANCHES : Tewcastle-on-Tyiie: 17, Sandbill,  Southampton: 19, Queen's Terrace.
Y.
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MARINE AND GENERAL
INSURANGE COMPANY, LIMITED. -
London Office :

7, Angel Court, Throgmorton Street, E.C.2,
FIRE :: ACCIDENT : MARINE,

Werite for particulars of our SPECIAL
WIRELESS POLICY (Annual Pre-
mium, 7/6), which covers fire and other
damage to the complete Wireless Set, and
also indemnifies the Owner against claims
ansing from damage to property or persons
through the breakdown of outside aerial
and its supports.
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CRYSTAL RECEIVING SETS AND
ALL COMPONENT PARTS.

Send for Catalogue, printed on art paper
and profusely illustrated.

Price 3d., returnable on first order of 5s.

Valve Sets, or Panels on the unit system,
i also in Stock.

Valve Calalogue will be ready shortly.

P. H. BOYS and CO.,

ELECTRICAL AND WIRELESS ENGINEERS,
187, Goswell Road, London, E.C.1.
"Phone : Clerkenwell 4454..

s - § STEEL TUBULAR MASTS.

LIGHT, STRONG, & EASILY -ERECTED by ONE MAN,
Complete, reafdy for erection; with flexible steel guy
linies,” insulators, Base-plate, 4 ground -anchors, Halyard
and Pulley, 10 'ft.. 15 -.;. ft., :25/-.; 30 ft., 36°.;
40 ft,. 50/~ 50 it.. TO'-.
Abbey Engineering Works. Watton, Norfolk.

+ IF.YOU REQUIRE A FULL EX-
PERIMENTAL RECEIVING AND
TRANSMITTING LICENSE
fou must satisfy the G.P.0. that you
fmve a suflicient knowledge of W/T
science to warrant the issue of sueh »
license. THE LONDON TELEGRAPH
TRAINING COLLEGE, LTD., will give
you the neceszary gualifications in 12
Lessons. . .
Write for full particulars of Evening
Lectures to Sceretary (Dept. P.W.), 262,
Earl’s Court Road, London, S.W.5.

THE BEST BOOK ON

WIRELESS FOR AMATEURS

How to makeand use a Wireless- Valve Receiver Set. By
E. K. Spiegelhaler. This book has been specially written
for Amateurs in Wireiess. Olear Constructional details
accompanled by24 very practicat }lll\szx-atluns are given,
which will enable the operator "¢o build his own set
economically and %o work it successfuily when made,
Price 2/- nel. Send P.O. for @ copy.
E.&F. N.SPON; Ltd., 57, Haymarket, London, §. W.1

We make it our boast that every
letter received has attention within
twenty - four lhours. Send your
enquiry along and test our service
' for yourself.,

ELECTRICAL SUPPLY STORES
Wireless Specialists.
5, Albert Terrace, King Cross,
HALIFAX, ENG.

New Lists Now Ready:

==n24-HOUR SERVICE~

~24-HOUR SERVICE =

Popular Wereless

RADIOTORIAL
QUESTIONS AND ANSWERS.

(Continued from page 538.)

be diminishing towards the eentre, but should be ajl
of exactly the same size. This means that the turns
should be wound round the outside or periphery of the

frame.
* * *

S. W. W. (Manchester).—I want to use a
coil for loading purpdses in conjunction with -
my AT.I. Can this be done, and how do I
connect up ?

Provided the coil vou intend to employ is of suit-
able size to give the desired wave-lengths, the method
is quite O.K. Join it in series with the A.T.I., being
careful to sce that the windings of both the A.T.I.
and of the new coil go in the same direction. This
latter is most important, as if the windings of one are
reversed, the reception of signals wili be interfered
with. The reason for this is, of conrse, fairly obvious,
as you probably know that a coil through which a
current is passing throws out a magnetic ficld of a
polarity according to the direction of the current
round the core. If,therefore,the windings of one coit
travel in one direction, and the windings of the other
in_the opposite direction, the two magnetic fields
will tend to nullify each other, and the cffect of the
inductance of the coils will be practically negligible.

* * 3

“ Erficiexcy ” (Liverpool).—I have been

. advised by a friend to use a variometer instead

‘of the usual variable inductance and condenser.
Can I use this method ? What advantage is
obtained by using it over the other type of
induetance ?

The main reason why varlometers are used instead
of the coil and condenser tyf)e of tuning is to employ
as much of the initial aerial energy as possible and
waste no more than is absolutely necessary, Capacity
always tends to waste some of the energy, and by
cutting down the capacity as far as possible the
signals are strengthened considerably. The trouble is
that with the ordinary inductance coil we cannot
obtain fine enough tuning tithout using a condenser
as well. DBut using a variometer we can vary the
wave-lengths very considerably, and -algo have-fine .
tuning without using a condensef. This obviously.
cuts out all avoidable capacity and.will thus. give-the
strongest signals possible with the inconiing’ aerial”
voltage. Of course, suitably sized variometers must
be used in accordance with the wave-lengths required, |

- but-the result will be. well worth the extra trouble
their construction entails. -
* £ *

“ HyproMETER ¥ (Totnes).—I have been
advised by a friend not to rely upon my

voltmeter for testing the conditions of accumu-:|.

lators, but to use a hydrometer. Why is-this ?
What should the hydrometer give as a reading ? |

Your friend is quite right. It is always best to test _
the condition of cells with a hydrometer, because the
density of the acid solution is the best indicator you
can have as to the state of the accumulator.. The
more dense the solution is, the higher the amount of
charge in the cell, provided, of course, that the right
strength of acid has been placed in the cells originally.
A voltmeter, however, may give a high reading even

- when the cells are run down. The voltage is there,
but there is no power behind it, and if you attempt to
draw current, the voltage drops immediately. The
hydrometer readings on an average should be, fully
charged, about 1-215, and they should never be
allowed to drop below about 1'17. A Hick’s suetion
hydrometer is a very useful type to usc with regard to
accumulators, and the reading is taken from three
coloured beads, vellow. blue, and purple. Yellow
floats at 1'7, bliue at 1'85, and purple at 1-2.

* - * = *

M. G. R. (London).—Can I.use the electric
light mains as my aerial * T am rather cramped
for room, and will have to employ an indoer
aerial. How far could I receive by the above
method, using either a crystal or a one-valve
set )

"~ We do not advocate, the usc of the clectric light
mains as an aerial, bat if used, a proper adapter. such
as can pe ohtaimed from several firms, should be
employed. Therc is always risk- of damaging the
receiving set in'this method, or even disorganising the
_wiring system of the house, if the utmost care is not
used. "With regard to reception, it would be useless
with a erystal set. and would only give very near
stations if one valve were used., A frame “acrial and
-several valves Is far the bétter arrangement if itis
impog,siblc to erect an outdoor aerlal.

“ARE YOU IN TROUBLE" WITH™ YOUR AERIAL?

If you are, send to us; we are specialists in Aerial
4 ..Erection. Your. own- materials<used,or can be
supplied by us.”, If you want satisfaction write to

M E. WALLER,' @, Scrutton 'Street, London, E.C.2.
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@ HEAD'PHONES
Fitted light steel
% Bands
4,000 ohms 14/~ pair.
300 ohms 8/6 ,,
_SINGLE RECEIVER
2,000 ohms 6/6 each.
150 ohms 3/6 each.
SINGLE RECEIVER
Fitted Canvas Band
and Strap
2,000 ohms 7/6 each.
150 ohms 5/ each.

PHONE CORDS, single 1/3; Double 2/5.
“'PHONE PLUG & JACK, 1/6 pair.
MAHOGANY BASEBOARD, suitable Crystal

Set, 8/3.
STEEL HEAD-BANDS, 2/3 pair.
. ALL POST FREL.

ROBERTS, 2, Midmoor Rd., BALHAM.

WIRELESS AMATEURS AND RETAILERS
PARTS SUPPLIED FROM STOCK

List free. Condenser Plates, 1/6 doz. pairs (post 3d.).
FRASER, SENTINEL HO., SOUTHAMPTON ROW, LONDON

ELECTRADIX RADIOS.

Immediate Delivery
from our Huge Stocks.
Everything fromr:a Recorder to an
Earth Clip.

The best-equifPed City depot.
COME AND SEE US.

9, Colonial Avenue is first openingon left

in the Minories, near Aldgate Station,
Metropolitan Railway.

LESLIE DIXON & CO. ,,.7/
3 * Avenue 4166,
9, Colonial] Avenue, London, E.1.
BATTERIES. FOR WIRELESS.
Build up your voltage to suit your valves.
SPECIAL TYPE GUARANTEED DRY BAT-
TERIES, 4iv.,, RELIABLE, & LONG LIFBE,
5'6 _Doz.. over 50 volts, Postage and packing 1/..
J. BROWNING & :Co.,, '92.” Minet Avenue,
Londow, N.W.10

WOODWORKING
TOOLS.
Our 1923 Illustrated List
- .- is-Now Ready - -

I - —
Il . Sénd for your Copy, Post Free

GEORGE ADAMS

(Dept. P/W),
255-6, HIGH HOLBORN, LONDON,

.C1,

TO WIRELESS EXPERIMENTERS. PATENT YOU Kk
IN ENTIONS.

They may prove very valuable, Particulars and

consultations free. BROWNE & CO., Patent Agents,

9. Warwick Court, Holborn, London, W.C, 1.

Fstabiished 1840.

Telephone : Chancery 754

is all you pay for a superbly
made Mead Gramophone with
massive solid oalc cabinet,
gigantic richly coloured horn,
extra large motor and un-
usually loud Sound Repro-
ducer. Sent packed Iree.,
and carriage paid on

10 Days’ Frae Trial,
Your money refunded if not
satisfied. Exquisitely de-
signed Portab1e Hornless
and Table-Grands at 40%
below Shop prices. Write
tor illustrated art catalogue.

Mead.

Company{Dept G.108 )

wh
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Guaranteed We cordially invite everyone io visit our
New and showrooms-—the largest e=d most up-to-date

Unused. in the City of London.
Our experts are always in attendance to give

\\| All "phones sold | free advice to amateurs.
by us under our

wowbewi | A SPECIAL LINE
FULL WORTHY OF NOTE.

AMOUNT We are supplving Component parts for making a COMPLETE
PAID SINGLE VALVE PANEL of finest quality, comprising—

. 1 Handsome polished Mahogany Cabinet,

if you are not 1 picce Ebonite cut to fit,

fully satisfied 1 Valve Holder,

with your pur- 1 Filament Resistance,

5 Pair Brass Terminals,
. ?h}‘:se and  the 1 Mullard Condenser, 0002 mfd.,
{ R phones are re- 1 Ditto 001 mfd., Post Free
{ \\ N turned tous with- I Mullard Grid Leak,
NG in 7 days. Systoflex, copper wire, cte.,
1 3 = Blue print Wiring diagram, g
BROWN “A”’ TYPE HE ADPHONES AND FULL INSTRUCTIONS FOR
z 120 ohms - = £2 2 6 This is a reliable panel of finest quality throughout,

and cannot be improved upoun irrespective of price paid.

8,000 ohms - - £2 9 6

P 1/- extra. Cords, 3/6. = ' :
i e WE SUPPLY THE TRADE

e e A e e g ey . S S e

( .
i rULLER BLOCK | ENQUIRIES SOLICITED.
i ACCUMULATORS | VALVES The best Coil Holder
Vs amm. - ®w o | VALVE HOLDERS | on the Market.
6 & . =2 8o | FILAMENT 5
{ 4.8 .. 2 80 RESISTANCES| 2 /= EacH
6 .. 80 312 O
4 120 .. 216 o | FIXED
6 ..120 . 4 4 o | CONDENSERS,

PLATE TYPE (FULLERS) | VARIABLE
4 .03 ., 18 © CONDENSERS,

6 .. 30 .. 1 TRANS- _
¢ w2 FORMERS,
— GRID LEAKS,

Prices of other capacities on application. SYSTOFLEX,

N®N
00

{ WE HAVE THE FINEST ACCUMULATOR CHARGING | H. T.
g PLANT IN THE TRADE. CHARGED ACCUMULATORS . BAT]‘ER]ES’

et e e ey ooy St

OF ALL SIZES ALWAYS IN STOCK.
NO OTHER FIRM CAN OFFER THIS FaciLiTy. | EBONITE(cut),

:: and every ::

THE “PARLIPHONE” 32/6 accessory  in

2 stock i

LOUD SPEAKER. . :
The only Loud Speaker that does not distort. ~ EACH ONE QUALITY ONLY—THE BEST.

79, Mark Lane, E.C.3.

’Phones: AVENUE 1316: AVENUE 91; AVENUE 9936.

Agents : LoNDON : A. W. GAMAGE, Lrp., Holborn, E.C. SELFRIDGE & Co., Ltp., Oxford Street, W. RICHFORD & Co., 153, Fleet Street, E.C.4.
YORrkS: BARNSLEY BRITISH CO-OPERATIVE SQCIETY, Ltp., Barnsley.
GLos. : BRISTOL WIRELESS Co., 52, Cotham Hill, Bristol.
S. WALES: SOUTH WALES WIRELESS INSTALLATION Co., LTp., 18, West Bute Street, Cardiff.
N. WaLes, Lancs., CBFS. & [.OM.: THE “ ALL-BRITISH” WIRELESS MANUFACTURES Co., L1p., 18, Vauxhall Road, Liverpool
(Telephone Central 1914)

e T ~ e - L

e e e e L o e £ e o e £

i’l‘l\e City Accumulator Co.,

\

o o s e e o o S e e s S e s ~= = |
T A~ ==y
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|« MAGNAVOX "

'The World's Finest
Loud Speaker.

Radio brings it
MAGNAVOX
tells it.

No. R1282 (18° Horn).

To enjoy and obtain the greatest possible satisfaction from
your Wireless Receiving Set, equip it with a Magnavox
Loud Speaker. Hear the voice of the singer faithfully
reproduced, the perfect intonations of the lecturer, or the
natural sound of music.

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 Broad-
casting extremely popular.

To obtawn the greatest sound volume of which the MAGNAVOX
ts capable, use a MAGNAVOX AMPLIFIER.

IMMEDIATE DELIVERY.

To be obtained from all dealers or direet from the
Manufacturers and Sole Licensees :

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 BOOKLET No. 332.

7
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REVISED PRICES OF
THE

ntmsrzn:ow
WIRELESS RECEIVERS.
PRICE
Inclusive of all Royalties.
Type £ s d
‘‘ The Scout ' Crystal Receiver
Royalties included—7s. 6d. ... 3 10 O
21. Crystal Receiver
Royalties included—7s. 6d. ... ... 4 15 0
20. Crystal Receiver
Royalties included—7s. 6d. ... ... 5 10 0
30. Crystal and Single Valve L.F.A.
Royalties included—£2 0s. 0d. 12 0 O
33. Crystal and 2 Valves (1 Detector) 0
Royalties included—£€3 7s. 6d. ... 15 0
34. Crystal and 3 Valves (1 Detector)
Royalties included—£4 10s. 0d. ... 23 0 0

All the above Crystophone Receivers are designed

to P.M.G. Specification, and possess the exclusive

features of maximum power, simplicity, purity of
tone, and no atmospherics.

INSIST on a practical demonstration before
you purchase —isall we ask.1T IS SUFFICIENT
TO PROVE THE SUPERIORITY of

INSULATORS

(PROV. PATENT)

GUARANTEE.—100 PER CENT. EFFICIENCY
FROM AERIAL TO RECEIVER IN ALL WEATHERS.

S T’
| AERIA :
) INSULATORS |

: Price 1,9 each. !

Crystor Aerial Outfit

SINGLE-WIRE AERIAL, containing
2 Crystor Cowl Aerial Insulators, 1 Crystor
Cowl Lead-In (vertical or horizontal), 100 ft.
Best Quality stranded copper Aerial Wire,
100 ft. Best Hemp Rope, and one pulley
block, packed in box. Price complete,
Postage 1/6 extra. |8/8

WIRELESS — ¢
SUPPLIES CO.

Vertical Root

i i
; !
ELEAD-IN
| |

1

Horizontal Wall or

l [}
: i
I indow |=
| 64, Mortimer Street
- ] ] s
(| LEAD-IN | LONDON, W.1I.
{ 6/6 1 ’Phone : Museum 2672 6/—

rams :
e ‘Adragonax,Wesdo, London.” 1}

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

Advertisement Offices: Mesers. J. L. Lile,

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

Registered as a newspaper and for transmission by Canadian 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: Measrs. Gordon & Gotch, Ltd.; and for Canada: The Imperiai News Co., Itd. Saturday, November 11),{ 1922,

All Applications for Advertisement Space in POPULAR WIRELESS to be made to JOHN H. LILE, Ltd. (Sole Agents), 4, Ludgate Circus, London, E.C.4. Phone: 10806 Central,
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HULLO!!! C.Q.
WILL DAY CALLING

TO ANNOUNCE SOME RARE BARGAINS.
BEST FRENCH HEAD PHONES

4,000 ohms . 22/6 per pair
BEST FRENCH HEAD PHONES
8,000 ohms .. v .. 27/6 per pair

SPLENDID QUALITY "BRITISH

HEAD PHONES, 4,000 ohms 26/- per pair
Single Head Phones, with Cord, 150

ohms 6/- each
Single Head Phones, w1t11 Cord and

“rubber ear- -pads, 150 ohms 6/- each

Trench Buzzer Sets, complete with
Single Head Phone .

Best, Quaht\( Filament Resistances . .
Switch Arms with' Laminatcd Blades
3-Way Coil Stand for Panel Mounting

- Best Ebonite Knobs with Brass Nut
inserted 2 B.A. o

10/86

2/9 each, Postage 3d.

1/- each, Postage 3d.

15/- each, Postaoe 6d.

o o 5d. each, Postage extra
Insulated Sleeving, all colours 5d. yard, Postage extra
Brass Terminals with Nut and washer 1/-doz., Postage 3d.doz
Complete Set of Parts, ineinding two Ebomte Plates, 4" x 4"
for making Best Quality Variable Condensers, ‘001, 9/- set ;
‘005, 7/- set; 0003, 5/-'set. Set of Vernier Condenser Parts
without Ebomte 1/9.
These are only a few of our bargains. Do not fail to send
for our Price List giving the lowest prices for the best
§-

quality goods. Postage on all gooas ex'ra.

We always Stock the Famous HERIZITE CRYS1AL

at 2/6 each, 'or mounted in Brass Cup 2/10, postage 3d. extra.

WipLe. DAY, 1D,
1 9, Lisle St.,Leicester Sq., London w.C.2.

’Phor\e Recent 4577 Telearams ’I‘ltlea We~trand London

Do you get

""'CQ""' FL?

OUR crystal or valve may be the

best of their kind—your aerial high

as Snowdon, your tuner beautifully

selective, but uhless your ’phones are
O.K. you won't’get maximum *'sigs.

'Sngnals come “thuffipingin’ ' through ERICSSON

PHONES—they're built that way—for never-

failing clarity and sensmvny The magnets never

lose their strength and *shorts " don't exist.
And they're easy and comfortable to the head.

__Back of ERICSSON 'PHONES is the

P%accumulated expertence of a generation in
telephone manufacture.

Write for Particutars

MANUFACTURING Co., Ltd.

Head Office: 67/73, International Buildings,
Kingsway, W.C.

| 32/- per pair |
| (4,070 0ohms.) !
(Al resistances
] in stock.

L L L T s

Telephones
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The BRITISH L.M. ERICSSON

-
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fﬁLLOPHOM:

2-Valve Receiving Cabinet

A high-grade instrument at a very low price.
This set has been especially designed for
receiving broadcasting, and complies with all
the Postmaster-General’s regulations. [t can be
used either for listeming-in with headphories or
with a loud speaker.

Additional interest and use is secured because
it will receive all amateur transmitting stations
within a range of 20 miles. The * Fellophone
is mounted 1n a handsome oak cabinet, and is
sent out complete with H.T. battery, 6 volt
accumulator, 100 ft. aenial, 2 shell insulators, and
one pair of Fellows 4000 ohms double head-

phones, but without valves.
British Made Throughout.
PRICE COMPLETE (without valves),
X9 0. 0. (Carriage 2/-)
EXTRA FOR 2 MULLARD “ORA’” VALVES, 30/-

EXTRA FOR ADDITIONAL FELLOWS
DOUBLE HEADPHONES, 30/- (Postage, 1/-)

FELLOWS MAGNETO Co., Ltd.

LONDON, N.W.lO.

Telephone :

D
WWILLESDEN 1560-1. ¥ QUIXMA(‘ PHONE LONDON.

GB 8a:
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| NEXT WEEK.

HOW TO MAKE
A VALVE DE-
TECTOR PANEL

NOTES ON THE
. LONDON ETHER

) MAKING A VOLT
OR AMMETER

[ HINTS TO AMATEURS
J And other useful articles

Temptation.

FOUR boys who pleaded guilty at Go-
dalriiing Tecently- to stealing electric
batteries and otber _apparatus from

-a box at the basc of a signal on the L. &
S.W. Railway, were said to have been led
away by their enthusiasm for wireless.

One parcnt reports the “ Westminster
Gazette,” said that -his boy would forgo
his sweets money to buy . his magazine on
wireless. The boys were bound over.

The point is—I wonder what magazine
they buy ?

% * *

Mr. Le Queux’s Latest.

R. WILLTAM LE QUEUX, the master
of the mystery story, has written
the first novel to be cast in the

atmospherc of wireless telephony, a sub-
ject with which Mr. Le Queux is thor-
oughly familiar, for he was one of the early
amateur ~experimenters _in wireless, the
owner of the finest amateur wireless tele-
phony installation in Great Britain. and he
is a member of the Institute of Radio En-
gineers. The novel,” which will be called
*“The Voice from the-Void,” will ke pub-
lished by the House of Cassell on the 16th
inst. .

* * £
Provincial Broadcasting.
ROADCASTING in Birmingham is

supposed to begin officially on
November 15th. The Birmingham
arca broadcasting station will be run by
the Western Electric Co., London, and the
call sign will be 2WP. The station which
has been established is being tested in Lon-
don, and is giving very good results, while
it is very plainly heard in Birmingham.
The Manehester broadeasting station,
which is being run by the Metropolitan
Vickers Electric Co., with 24Y as the ¢all
sign, is already running, and it is lioped
that this will be running on its full.pro-
gramme by November 15th. By. that date,
however, there shonld be three bxoadcastm g
stations working.
% % %
The Favourite Hobby. P
WIRELEQQ telegraphy is now _theo
favourite hobby  of the London
schoolbov. His talk'is “of wireless,
and he spends hours in: attendance on it.
Authority is taking practical. noto of his
interest. The London Elementary Educa-
tion Sub-Committee" xecommend the in-
clusion of wireless in the curriculum of an
approved number of elementary schools.
The sub-committee report that applications

have been received from certain schools for -

sanction to include the principles of the
science in the curricula, and to obtain a
licence from the Postmaster-General for

“ovember 18th, 1922,

TOPICAL NEWS AND NOTES ol

the installation of the equipment. The

equipment, it is stated, is made by the boys

in their handicraft lessons. So far permis-

sion has heen given by the sub-committee

to thirteen schools, and they have made a
limit of twenty-five schools

*® *

R. E: H. SHAUGHNESSY, head of the

Wireless Section of the General Post

Office, recently gave a lecture at

the Polytechmic on recent developments in

radio telegraphy and telephony, when ho

dealt with the work which was being done

at Leafield. In the course of his lecture, he

mentioned that the daily news service main--

tained from Leafield to Halifax, Nova

Miss R, H. Mawer, 118, West Parade, Linct;ln,
and ber * P.W.”’ fancy dress,

o4l

|
| NEXT WEEK.

HOW TO
MAKE AN
AMATEUR

D.F.STATION |

| A new series of articles
| giving full details for the
| construetion of a Direc-
tion Finding Station.

Seotia, was regarded by Americans as the
fastest Transatlantic scrvice in cxistence.

During the evening, by permission of the
Postmaster-General, and with the co-
operation of the Marconi Company - and
the Britishh Broadcasting Company, a de-
monstration of wireless telephony was
given. Sir William Noble, speaking from
Marconi House, introduced the Lord Mayor
of Bristol, who delivered an address fron:
his own home. This was transmitted by
“wired wireless ”’ to Marconi House, and
thence broadcasted.

An instrumental and vocal concert was
afterwards broadcasted from Marconi Housc.
*# *

Preliminary Transatlantlc Test Results.

OB3ECT.—The object of these tests was
to enable the American Radio Relay Leaguo
to select suitable stations to compete in the
official tests to take place between the
American and English amateur stations
during the month “of December. Power
was limited to 1 kilowatt and the warve-
length from 200 to 300 metres.

RecEviNG StaTioN.—Owned by Mr. J.
H. D. Ridley, Woodside Green, South Nox-
wood, S.E. 25.

Arraratus Usep.—Standard Bumdept
111 receiver fitted with V.24 valves as
amplificr and magnifier and Q.X. as de-
tector.

TuNiNg CircviT.—Burndept M. IV tuner,
using triple coil circuit and Burndept short-
wave (concert) coils in conjunction with a
separate hetcrodyne which is in effect a
Burndept heterodync wave-meter. A No.
SI coil was used in the primary, which
was in series with the condenser ; Sl coil in
the secondery with condenser in parallel, and
83 in reaction.

AEgriaL.—Single wirc 180 feet long direce-
tional N.W., 37 feet high. Badly screened on
ull sides.

EarrHiye SystEm.—Copper wire buried
3] fect deep, and also connccted with the
gas serviee piping of the house.

Extracts From Log.

October 28th, Started listening 3.15 a.m.
G.M.T. - Nothing heard.

October 29th.  Started hstemng at same
time. Heard 24K calling * Test.” Thrce
waves used. (1 H.F.). Strength very good
and constant (RG) Signals were - casily
rcad 18 in. from ’phones. 0553 G.M.T 2HJ
heard. Signals fromn this station swung in,
and were audible for about 45 seconds at
about R4. Earlier- in the morning with
call 5VL was heard, but reception is prob-
ably doubtful owing to heavy jamming
from Leafield harmonic.

October 30th. No watch kept.

October 31st.  Station with eall 9CT or



NOTES AND NEWS.

( Continued from previous page.)

l9(}TE was probably heard, but was again
jammed by GBL.

November Ist.  Nothing heard.
5 2nd. Nothing heard.
. 3rd. Nothing heard.
03 4th.  No watch kept..

The results were cabled to K. B. Warner,
secretary of the American Radio Relay
League, and a cable has been received from
him confirming 2ZK, 2HJ, and 9CTE.

* * *
2Z2Y.
SOME little mystery has heen caused by
the musie transmissions from 2 Z Y,
No one seems to know who 22 Y is,
‘but I have reason to believe it is the new
Metropolitan Vickers Station at Manchester,
which will be used for broadeasting, If 'm
wrong, I hope somehody will ¢orrect me.

Mr. W. E. Wilman’s set, 6, Filey Avenue,
Stamiord Hill, N.16.

Aretic Stations.

T is stated that the Dominion Govern-
nicnt of (‘anada proposes to provide a
chain of six wireless stations extending

into the Arctic circle. Five of the stations
will be constructed at Forts Smith, Resolu.
tion, Simpson, Norman and Macpherson, on
the Mackenzie River, and the sixth at
Dawson City. The primary object of the
chain is to keep Federal officials in touch

with one another.

* * *
The Largest Tube.

. HOUSEKEEPER, of the Western
.. Electric Company, is the inventor of
the largest vacuum tube in the world.

The tube is about two fcet high, weighs

about ten pounds, and delivers 100 kilo-
watts of high-frequency ecnergy. While
larger tubes may be made it is interesting to
note that two of these tubes operated in
parallel can do the work of thousands of
pounds’ worth of machinery.
* t‘r *
-The Radio Assoclation.

WING to the unprecedented rush of
applicants to enrol as members
of the Association, it has been found

necessary to acquire larger offices.

Arrangements have been made with the

council of the Institute of Patentees
(Inc.) whereby the Association can have
the usc of the offices at 44, Great Russell
Street. The numbers envolling daily
indicate clearly to the organisers of the
Association the appreciation which their
eflorts are met with. They feel that the
Association will be in an extremely strong
position in the very near future.

Pupular Wireless Weekly, November 181, 1922,

With the rapid in-
crease of membership
adequate staff has to
be engaged to deal
with the work, and in
order to meet this
expense the execu-
tive committee have
decided that for those
enrolling on and aftey
January lst, 1923, the
annual subseription will
be 5s,

The executive com-
mittec has already
held two meetings at
the new offices on
November lst and
7th, and arrangements
have been concluded
at these meetings and-
space has been taken at the Small Power
Engineering and Scientific Exhibition to
be held at the Royal Horticultural Hall
from January 5th to 12th, 1923. The stall,
which i8 a large one, will be shared jointly
with the Institute of Patentces and Popular
Wireless. ’

Many letters have been rcceived by the.
executive committee from members pointing
out difficulties they are already experiencing,
and these matters are being given due con-
sideration, and in many cases it has been,
decided to take it up with the authorities
concerned at once. L=

All those interested in radio science, and
in the protection of the interests of users
of wireless sets, as well as manufacturers,
are urged to support the Association.

A six-velve set shown

at the recent Halifax Wireless Clab Exhibition,

Full particulars of membership may be.
obtained from Capt. G. Drury Coleman,
the organising secretary, of 44, Great
Russell Street, London, W.C. L.

s #® ¥
Amateur Photos.

THE Editor asks -me fo peint out that,
although "dozens of amateur photo-

yraphs are sent in every week, fully
75 per cent. are rejected because the prints
are badly produced. "All photos must be
sharp and clear; a blurred or dark photo
8 quite unsuitable, as it will not print
except as a black smudge. So if you send
any photos, make sure they are clear and
sharply outlined,

ARIEL.

Brussels Meteorological

Institute 5 .. OPO 1,500
Messrs. Burnham* g
(Blackheath) 2FQ 440
Neweastle* i .. .5BA 449
Manchester Broadcasting
Station .. .. 2ZY 440

Note.—The Bar Lightship, Liverpool,
sends telephony at 7 am., 9 4.m., Il a.m,,
12 noon, 1 p.n., and cvery two hours until
9 p.m. Calls “ Dock Office.”  Liverpool
answers ¢ Bar Ship.”

In addition to the regular transmissions
carried on between the British amateur
stations, much telephonic conversation may

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

TELEPHONY AND MUSIC TRA NSMISSIONS.

Station. Call sjzn. Wavc-length
in metres.
Croydon - .. GED 900
Marconi House, London 2LO . 360
Writtle, Essex .- 2MT .. 400
Paris .. 5 FL o 2,600
Kaonigswusterhausen LP .. 2,800
The Hague .. .. PCGG .. 1083
Haren .. 00 s OPVH. 900

Remarks.

Throughout day to aeroplanes.
Not regular.
.+ 'Tucsdays, 8 p.m. (Concert.)
e 720 am., 11.15am, 510 p.m. Also
oceasional telephony at 10.10 a.m. {
Between 6 and 7 a.mn., between 11 and }
12.30, and between 4 and 5.30 p.m.
Sundays, 3 to 5 p-m. (Concert.) |
Practically every 20 minutes past
cach hour from 11.20 to 4.20, giving
messages to aeroplanes on the |
Brussels - Paris, Brussels- London,
and Brussels-Amsterdam lines.

.. Slow C.W. and Morse. Easy. reading.
for amateurs.,

=

‘e, Ahont 9 o'clock in the eveniﬁg.
.. Bétween 6 and 7.30 p.m.

. This station-may be heard at irregular
- intérvals.: transmitting music, eté.. |
for general broadeasting tests,

be heard from St.. Ipglevert (AM), Lel
Bourget (Z M), and Brusscls {B A V). These |
statians arc quite powerful, but they call for
a little .extra carc in tuning. . Wave-length, {;
900 mictres. . . v

All times given are G.M.T.

Ariasterisk dénctes transmissfons made

purely for ‘ekperimental purposes. *
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A CHEAP AERIAL “PLUG IN.”

By G. K. SIMPSON.

lT is always advisable to earth your
aerial when you are not using the set,
as a protection against lightning.
Here is a cheaper and easier way of doing
this than by the_ usual double-pole switch.
1t also has the added advantage that if you
have not a permanent place Tor vour set
you can connect or disconnect from your
aerial and put it away with a minimum of
time and trouble.
All-you want is’a piece of 1.in. ebonite
1in. by 4 in., and a coup]e of old cycle tyre-

valves. - Drxll the ebonite as shown in.
Fig. 1.
[
34 B
r R 1
U CPLTO TAKE vz
w| O O - WOOD SEREWS,
r o
“g
=3/4 e - 8
o FILE"OFF HERE UNTIL
P L ,».mﬁ_c__g(ms RUNNING RIGHT
THROUGH PART APPEARS.
4 fige Fig 3 !
A
LEAD IN OR EARTH
SOLDER OR WIRE TWISTED ROUND
B'ND HERE , a- SCREWED UP TIGN Ed
WlRF .
, Fig s i rng g, :
. : {

Now take the old tyre-vailves. These
should be well cleaned up inside and out,
seeing that no bits of valve rubber are left
inside. The larger portion which is fastened

to the tyre should be cut or filed off §in.

from the end, as shown in Fig. 2.

The other portion, which carrics the valve;
rubber, should have a slit cut down the
screwed portion, as shown in Fig. 3." " If this
iz then gently sprung out mth a serew-
driver it will be found to be a firm, sliding
fit into the hole A (Fig. 2). Tile the other
end down until you reach the end of the
hole which runs right through the part.
This will be about 1 in. from the small
hole B (Fig. 3).

Take a suitable length of insulated wire
and bare about 3 in. of one end ; this should
be inserted in the plug as shown in Fig. 4,
-the loose bit being soldered or bound to the
_plug with fine copper or brass wire, Treat
the other valve in the same way, attach the
fiee ends of the wire to the E and A
terminals of your set respectively, and your
plugs are completc.

How it Operates.

Fig. 5 shows the method of mounting the
jacks. The aerial, or earth, may be taken
to the front or back, whichever is more
convenient. The panel may now be mounted
on a board about 2 in. by 6 in. by 1 in.,
by four -in. brass screws.

Of course, suitable holes should be
cut in the wood to clear the nuts, etc,
on the back of the panel. Fig. 6 shows
the finished panel. The whole may be
fixed to the wall, window-ledge, or other
suitable place.

To use the set vou merely plug in the
A and E wires from vour set into their
respective jacks, and you are ready to
start. Fasten two ouvdinary split pins to
gether by a-short length of copper wire,
as shown in Fig. 7

Plug this in when you are not using the
set, and your aerial is effectually earthed.

tig &

Mr. A. Stock, Cross Lane, Salford, with his compact 3-valve, home-made set,

-
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A HANDY COIL WINDER.

By S. MOUNTIER.

‘N JINDING a tuning mductance, especi-
ally the secondary coil, with fine
wire i3 not such an easy operation

as may be at first supposed. Difficulties are

soon met with when one has to:° count the

turns” and tap them off at intervals. &
The simple contrivance in the accom-

panying photograph is quite easy to

The Finished Coil.

make, and will repay for the trouble taken
by the ease with which any coil can be wound.
“Any odd pieces of wood will do. First
fit wooden ends to the cardboard former ;
these can easily be cut out with a fret-
saw. In the centre of cach make a bradawl
hole, so that wood screws will fit tightly.
Now solder a stout wire handle to the head
of one screw, and a straight piece of wire,
which will act as ““ striker,” to the other.

This baving been accomplished, a stout
piéce of wood is required for the baseboard,
and some smaller pieces for the former sup-
ports. The latter are screwed to the base-
board from underneath. Mount the former
between supports as shown, and put a

~ staple into each end over the screws so that

it will turn freely.

‘The counter is made from a piece of
tin divided into ten equal parts. A simple
way to.do this is to scribe a circle with
dividers or compass 3% -in. in diameter;
then adjust compass to 1; in. and
mark off round circumference, which," if
done carcfully, wil! divide it near enough
into tén equal parts, which should be cut
into points } in. deep.

This is mounted on another picce of
wood and screwed to the baseboard in
such a position that the wire strikes and
moves a point every revolution. One of the
points is painted or chalked, and a nail
driven into baseboard as shown. This -
will be found a great help in counting, as
it is much easier to count in * tens.”

It very often happens that the turns
run on top of one another, which necessitates
unwinding. The counter, of course, reverses,
and on winding up again you have only
to look for the white point finishing its
revolution. When taking off tappmgs for
connection inside coil, make a bradawl hole
in the former, push a loop through, and
plug-the hole with a pointed matech-stick,
the end of which can be broken off flush
with the coil,
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SIMPLE VACUUM PUMPS.

By A. LUTMAN,

HE advanced radio amateur will in-
evitably turn his mind to the con-
struction of wireless valves. To a

certain cxtent he may be successful, using
a portion of a nickel cartridge case for a plate,
platinum wire for the filament, and nickel
wire for the grid, with a test tube serving
for the glass tube in which the electrodes are
sealed. But the time comes when he must
devise some means of exhausting this latter
of air ; of course he cannot expect to reach
a high degree of vacuum, so he must be
content to experiment with the soft variety ;
so after spending many weary hours with
mechanical pumps, he finds that it is a
harder task than was anticipated.

Method of Construetion.

A good vacuum can be produced by-the
following simple mercury pumps. Fig. 1,
of a simple constructional nature, is known
a3 the Sprengel pump. The action is as
follows : The mercury in the funnel A is
regulated by the glass tap B it then drops
down the large tube with the annex tube D
attached, and strikes the smaller tube C; it
then spreads out in the form of a piston as
shown in the sketeh, driving the air out in
its downward plunge. - When the pressure
in the receiver or radio valve lowers; the
mercury in the tube C rises slowly to
barometer ‘height. The funnel is of glass,
and can be obtained from a secientific in-
strament firm fora
shilling or two.
The large tube with
the tap and annex
attached can also
be obtained from
the same makers

for three or four
shillings. The
dimenstons are:

Length of tube
above tap, 2 in.;
length of tube be-
low tap, 5 in., in
the centre of which
is placed the annex
tube, the bore of
which is about  in.
The smaller one, C,
should be three
feet in length, the
bore being } in,
and shounld be
C fastened in the
larger tube by
means of sealing-
wax.

Fig. 2 shows a
ir pump of my own

design, hecing a
modification of a
Toepler pump.
The action is as
follows : The mer-
cury rises in the
vessel E, due to
the operator lifting
the funnel con-
nected via rubber
tubing to the long
tube J. The tap
F being open, the
air is driven out,

- vertical tube being

and the tap closed. 1
On lowering the
HIercury a vacuam
is left in E. The
tap G, which was
closed, is turned
on, and the air ex-
pands out of the
vessel to be ex-
hausted into E.
This -is repeated
until the receiver is
practically ¢ Xx-
hausted. It is a -
speedier way of
producing a fairly
high vacuum than
with the Sprengel. J
I have one in use
at present, and it
has given me very
satisfactory results
in the constiuction
of * Geisler tubes,
ete: )

This pump is
similar in con-
struction to the
Sprengel, the long

not less than two
feet in length, and
the rubber tube
about thrce feet; |o
about four pounds

of mercury will be necessary. All joints
must be carefully made with sealing-
wax liberally applied, including that be-
tween the vessel to be exhausted and the
annex tube. The whole should bhe firmly

qu c

fastened down by brass elips to a suitable
picce of hardwood. Which in turn should
rest upon a heavy base,

Trouble with the Aerial.

NEXT WEEK:
HOW TO MAKE A D.F.
STATION

SOLDERING HINTS.

By A. J. RODGMAN.

T HE secret of soldeting, if there is any
at all, is cleanliness. Providing the
wires are perfectly free from greade

or dirt of any description, and the iron has
a clean tinned surface, failure is impossible.

Obtain a soldering iron of reasonable size,
and before tinning it, file a groove across
one of its sides, as this will greatly facilitate
soldering large wires, such as Aerials, ete.,
as the wire can then rest in the groove, and
the solder applied more effectively (oi
course the groove must be well tinned).
Heat the iron sufficiently to melt the solder
and scrape or file clean one side, preferably
that side of the groove, and immediatoly
apply the flux and solder, repeating this
until the whole surface is completely
tinned. This surface will last a considerable
time (providing the iron is not allowed to
become overheated), but will, eventually,
gradually burn off, and then a fresh surface
must bhe made.

Testing Solder. ~

Tt is best to heat the iron on a gas-ring, as
the iron can then be kept at a moré or less
definite temperature and there is not the
possibility of it becoming rved-hot, and
thereby burning off the “tinned surface
while the work is being prepared.

The wires to be soldered must be cleaned
thoroughly and separately with-a blang
knife rather than emery cloth or sandpaper,

,a8 the latter leaves behind quite a lot of

dust on the wires which, if not wiped off,
would be detrimental to soldering.

For Wireless work the best solder should
be used, i.e., the solder that contains a
large proportion of tin. Solder can always
be tested by bending a stick near-the ear,
and if a good cracking sound is heard, it
indicates the presence of a good proportion
of tin. Jf, on the contrary, very faint or no
sound is heard, the solder is composcd
mostly of lead.

How to ** Tap.”

For a flux, the writer gives preference to
resin, but any well-known flux can b€ used,
providing it is not spirits of any description,
because, while spirits is splendid for out-
door work, it is unwise to use it for instiu-
ments, as the smallest residuc will in time
corrode the wires.

When soldering, for instance, a number of
tappings from an inductance to a number of
studs, it is best to do it systematically.
First, clean the ends of all the tappings, tin
them, and then tin the tops of all the studs.
Take one tapping and place the tinned end
on the top of its respective stud, and apply
a warm iron, and. it will be found to
adhere almost immediately. A repetition of
this, and the whole lot of the connectiona
will be soldered in a very short time.

This having heen accomplished efticiently
and thoroughly, the amateur has the satis-
faction of knowing that should any trouble
arise, he will not have to hunt inside the
instrument for a loose connection.
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THE ELIMINATOR.

By E. BITTON and A: W. DRANSFIELD,

"THE Eliminator is the title that has
been given to an instrument that has

been. designed to overcome all in-

terfercnces experienced during the reception
of wireless messages—such as atmospherics
and other electrical disturbances. It has
also the reputation of being able, to sort
out and separate a multiplicity of signals
either for wireless, land, or cable tele-
graphy.

Like most inventions of its kind. it had o
very small beginning, the instrument of to-
day being evplved from a very primitive
start.

The history of the Eliminator, although
making very brief reading, was the result
of many months of -continual research;
parts of every description being made and
scrapped, and an endless number of coils of
every description wound to attain the per-
fection that exists 'with the Eliminator of
to-day.

In the first place, an idea was submitted
that, if some sort of break could be formed-
between the incoming signal and the actual
receiver, and that said break could be con-
trolled, interferences would become extinct.
The break suggested was the sympathetic
action of sound transference.

Resonance Experiments.

This was food for thought for, the experi-
menter, and prompt steps were taken to see
if this sympathetic action could be utilised.
In the first place, it was necessary to see if
this action was sufficient to be of any utility.
Glasses were purchased that were all of the
same size, weight, and thickness. This was
done with a view that all glasses, if tapped
with a pencil and made to ring, would all
give out the same note. They were then
placed in a row, and it was found that if one:
glass was tapped it gave out a certain note.

"This glass was then held by the hand to
stop the vibrations and ring, but, "although
the tapped glass had ceased to give out its
note, the remaining glasses were found to be
ringing, proving that they had responded in
sympathy, and had accepted the vibrations
that were NATURAL to them.

Then a glass of a different note was
placed in the line, and the same experiment
carried out : but it was found that, although
the glasses of the same note or frequency
had accepted the vibrations, the glass of

* relays.”

different note wes silent. This proved that
sound transference was a positive fact ; but
it was necessary to so arrange this force
“that it could be applied to electricity.’

The outcome of the experiments, which
extended over two years, was the Eliminator,
which, we claim, will entirely eliminate
atmospherics, will select signals to within
2 per cent. of any audio-frequency, will
amplify signals.

_ Further, we are prepared, given reason-
able notice, to demonstrate our claims, and
to prove that the Eliminator is all that we
say it is. 1

Ingiving a résumé of the Eliminator, we
(with all due deference to experts, whom

045

atuned relay the principles which we employ
have never before been employed. “ Tuned
reeds,” air columns, ete., are, we are aware,
used in many cases, but the application
of the natural phenomena of * sympathetic
action of found ” in its natural form has
not been employed.” In making the fore--
.going statements we would also say in
particular: (1) That we arc prepared to-
prove all our claims. (?) That the prin-
ciples employed are such as we state..
(37 That the instruinents actually do the

" work. .In our claims we make certain points.

These points are the actual results of tests
applied in the leading laboratories in this
country.

“THE ELIMINATOR"

we, rtespectfully request will give us
their. cansideration) propose to deal with
the instrument from an elementary point
of view. 1

1t is our experience that the instrument
is often compared with an ordinary relay.
particular note often being made to “ tuned
Whilst our instrument is actually

SIDE_ELEVATIOY
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The principles employed were. originally
conceived from cxperiment : (1) A number
of wine glasses, 1, 2, 3, 4, 5, 8, all heing of
exactly the same size, thickness, shape and
quality, and in consequence all having the
same * natural frequency of vibration,”
were placed at different points around a
room. No. 1 glass was flicked with a pencil,
which caused the glass to vibrate at its
natural frequency and to give off a certain
“anote.’”” This vibration was tmmediately
stopped by the operator gripping the glass
and removing same from ils stand. THE
NOTYE CONTINUED and it was found that
-the other glasses, Nos. 2, 3, 4, 5, 6, wero
giving off the note (i-e., they were in a state
of vibration at their natural frequency * in
sympathy or unison” with the original

note made by glass No. 1). ‘
Experiment 2.  Nas. 2, 3, 4, 5, 6 glasses
were again used, all having the same natural
frequency. Another glass nol" having the
same natural [requency was now used instead
of the original No. 1 glass, and operated in
exactly the same manner, Immediately this
glass was gripped, thereby stoppirg its
vibration, THE NOTE CEASED.

{Continued on next page.)
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(Continued from previous page)

From the foregoing it will be seen that
objects no matter what their formation
(as all things have a natural frequency):
(1) vibrate in sympathy or unison with one
another; (2) are not vibrated in sympathy
or unison by onc another unless the fre-
quency is the same.

Further experiments were now caried
out, and an organ was requisitioned for this
purpose and used in conjunction with
glasses 1, 2, 3, 4, 5, 6, again placed around

a room. When a note was played having .

the same frequency of vibration as the afore-
mentioned glasses, all the glasses picked up
that note. When a note which-was-a * true
harmonic ” of the first note was-played the
glasses nearest to the organ picked up the
note, but not at their previous strength.
“ All other notes failed to operate at all.”
We now reach a point where wc know
that.:

(1) Similar notes.operate. (2) True har-
monics operate weakly. (3) Other notes
do not operate.

Continuing our experiments, we decided to
find the actual ‘ degree of selectivity
tlmt could be obtained. Fm this purpose
a. *“note-making machine” was made
by using an e]ectrlc motor, variable speed,
in conjunction with a rotary brush clec-
trical circuit. ;

We now found -that any degree of selec-
tivity could be obtained from less than
2 per cent. variation upwards, by suitably
placing the vibrating factors.

Construction of Eliminator.

From this data we decided to construct
instruinents for’ Wireless, Land and Cable
Telegraphy, the result of this decision being
*The Eliminator,” which instrument is a
combination of fwo separate eclectric cir-
cuits, magnetism and the aforementioned
phenomena.

We will now describe the instruments
which we have brought to a point of per-
fection that justifies all our claims (which
we make anon. Part 1). An electro-magnet
was placed upon an insulated solid base
and there firmly fixed, the ends of the wires
being connected to two terminals. (Note :
All currents pass from the operating instru-
ment to one or other of the terminals,
through the - magnet winding and out
through one or other of the terminals, and
is not taken to any other part of the Elimin-
alor.)

A ‘strongly constructed column of non,
magnetic material was now fixed in position.
TUpon this column we mounted a number of
fine steel diaphragms all of exactly the damo
size, thickness and temper. The actual fre-
quency of these diaphragms we control when
assembling the instrument by using
‘“ séparators >’ (non-magnetie) of given
diameters. These separators when fastened
limit the “ mass in motion” of each
diaphragm (thereby controlling its fre-
quency of vibration), and the frequency of
the diaphragm cannot be altered without dis-
sembling.

Current was now applied to the ‘electro-
magnet at known frequencies. The dia-
phragm nearest to the magnet was made to
vibrate as each frequency was applied.
When- its own .natural frequency was ap-
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plied, it vibrated with much greater amp-
litude than at other times, but the cur-
rent applied was sufficiently strong to
vibrate it no matter what the frequency.

At this point (having No. 1 diaphragm in
vibration) we make no further use of the
incoming current, and the instrument
ceases to be electrical or magnetic until we
again take up, electricity by applying a
“Jocal cireuit.” Having now No. 1 dia-
phragm in vibration (as current is applied to
the electro-magnet), at whalever frequency
the current’is applied the following action
takes place. (Note: Let it be thoroughly
understood that No. 1 diaphragm is of
exactly the same natural frequency as those
fitted adjacent to it, i.e., Nos. 2, 3, 4, shown

having so far explained the instrument to
scientists here, we were asked to prove that
diaphragms 2, 3 and 4 actually operated by
sympathetic action only.

To do this we constructed anothér instru-
ment in the -following manner,

(1) An electro-magnet was set up as
before. (2) A column of non-magnetic
material, phosphor hronze, was a]so set up.
(3) A tuned diaphragm, No. 1, of fine-
tempered steel was fitted to the column.
(4) Diaphragms 2, 3, and 4 were now mado
of non-magnetic material, but having the
same natural frequency as No. 1.

. Current was now applied, and when fre-
quency was incorrect it did not operate,
when frequency was correet it did operate.

-

A home-made set.

on the drawing. Assume No. 1 diaphragm
to be 500 cycles frequency.)

Experiment A.—Current is applied to
electro-magnet at 300 cycles. . No 1 dia-
phragm immediately vibrates at 300 cycles.
Nos. 2, 3, 4 remain motionless.

'Fxpexxment B.—Current is applied .at 500

cycles. No.'1 diaphragm now vibrates at
500, which is its natural- frequency Dia-
phragms 2, 3, 4 also vibrate in sympathy
or unison with No. 1, the amplitnde of
vibration gradually dccrea.smg as dia-
phragms come into action, ¢.e., No. 2 vibrates
with slightly less amplitude than No. 1, No.'3
slightly less than No. 2,"and so" on.

Further Experiments.

Experiment C.—A number of frequencies
are now applied simultaneously, say 300,
325, 380, 420, 480, 550. No. 1 .diaphragm
willnow vibrate at the frequencv nearest to 1ls
own natural frequency, in this case 480 cycles.

Experiment D.—A frequency which
is, o true -harmornic of 500 cycles (i.e,
250, 1,000, of 2,000) is now applicd.
No. 1 dlaphm"m vibrates at the frequency
applied as example 1,000. Diaphtagms 2,
3,' 4 aceept this vibration as an harmomc,
and they also- vibrate, bui at their natural
frequenicy: - From the foregoing~we " got
Experiments B and D (frequéncies of 500
and 1;000),"all diaphragms are in' rotion.
EXpeuments A and €, only' No. 1 dlaphragm
in motion.

At this point we should like to say that,

Photo sent in by Mr. F. Wise, Vernon Road, Hornsey, N. 3,

Thus our “action claim > was proved, as only
one diaphragm, No. 1, was of magnetic
material and therefore ca.pa.ble of bem«r con-
trolled by an.electro-magnet. Look again
at the drawing, and it will be noted that on
No. 4 diaphragm a small contact is fitted. At
this point we again take up electricity by
applying current using (1) the diauphragm
contact, (2) the insulated contact screw
as the break in the applied circuit. . (Note :
To this circuit we have applied current up
to 6 amps.)
Action now' is as follows :

Expeériments B and D cause all dia-
phragms to vibrate, and in consequence the
second circuit which we have just set up is
made and broken at the contact points at
the frequency at which No. 4 dmphmgm is
vibrating. 'Experiments A and C, the
contacts remain broken..

Complete Selectivity.

In this circuit may be placed a “ relay,”
syphon, or other recording ,apparatus,
* low-resistance te]ephones If tele-
phones are used it.will be found that experi-
ments B and D give a note in the *phone as
frequencies are apphed Experiments A
and C, silenge in the *phones. Having now
cstablished our principles, we would say
that :
(1) We have eonstructed instruments

that operate with applied" current’ of '}
mili-amp.
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THE ELIMINATOR.

(‘C'ontinyed [rom previous page).

(2) That current of 6 amperes has been
applied to the same instruments, and unless at
correct frequency does not break through.

(3) Satisfactory reading of signals required
was obtained whilst 16 simultancous signals
were applied.

(4) Signals of scveral large stations were
tuned in simultancously, using- 4-valve
-amplifying, and a héavy 5-kilo discharge
‘was transmitted direct_into an adjacent
aerial.

Result in ’phones without the Eliminator,
“ pandcnionium.”

Result in ‘phones with Eliminator, any
signal required was: read- comfortably with-
out interference by heterodyning the note
of the required station to suit the natural
frequency of the diaphragm set.

The following results have- been obtained
by using the Eliminator : i

(1) Atmospheric discharges and jamming
signals arc_entirely eliminated.

(2) Signals that wounld jam in the ordinary -

course can be received separately if required.

(3) Small current only is required (1
milli-amp. is sufficient to contiol the instru-
ment). :

(4) Sclectivity has been brought to within
2 per cent of any audio-frequency.  This se-

‘lectivity may be increased or decreased as may
Le required. b
(5) Strength of signals can be amplificdl.
-(6) Recording instruments may he nsed in
secondary .circuits imstead of telephones.
We have used “B” type G.P.O. relays
_and syplion recorders with distinct success,
passing current of 5 milli-amps. in secondary
circuits, with 1 milli-amp. of applied
current operating the diaphragms.

(7) Reliability.—The instrument requires
careful adjustment in position where il 13 (Pbe
used. 'Thereafter no further adjustment
is required, conditionally that it is kept free
from -damp. i

(8) Instruments may be made at com-
paratively low cost. )

(9) Any requiredt power may bt applied
to the secondary circuits, contacts-of which
can be adjusted to pass up to 20 milli-amps.

Explanation of Diagrams.

The following résumé of the functions
of the different parts shown on accompany-
ing drawing will fully cxplain the principle
-of the instrument.

A.—An clectro-magnet of a particularly
sensitive nature which accepts all . fre-
quencies of current that are transmitted
to it. Esxperiments have proved that

_sixteen audio-frequencies are accepted
simultancously without ° resultant” fre-
quencies occurring.  This electro-magnet
i3 connected in place of the usual receiving
telephones, and current of 1 milli-ampere
is sufficient to carry. out the object in
view. In nse, as much as 6 amperes of

current~—i.e., six thousand times as much

current as i8 required—has Leen applied
without breakdown to the instrument.

Bl and 2.—Two supporting carriers
for “ A” and the sets of diaphragms, also
forming “ carth ™ conncetion for sccondary
eircuits. o

Cl, 2, 3, 4 —Carrier bolts for diaphragm
fittings and contact fittings.

Dl, El, I}, G}.—Finc steel diaphragms,
each of a known “tune” or. ‘‘natural
frequency of vibration.”

The magnet © A,” when reeeiving current,
is sufficiently powerful to vibrate all No. 1
diaphragms al the particular. frequepcy or
Sfrequencies being .received by “ A ie.,
assume that D1 i$ tuned to 250, El:to 300,
Fl to 350, and Gl to 400 per second. Let
“A” then receive a frequency of 275.
Altfour will vibrate at 275. Againlet “ A”

‘receive three frequencies—say, 275, 360.

420. Then DI and El will vibrate at 275,
being the nearest to their ‘' natuial fre-
quency.” Tl will vibrate at 360 and G1-at
420, for the same rcason. Thercforé we
should +have two at 275, onc at 360, and
one at 420, it being always ‘understood
that in cach case the No. 1 diaphragms
vibrate at the speed nearest to their
natural frequeney, even though the current
applied at another frequeney may be more
powerful. At this point it will be well
to mention that true octaves of frequency
(which we have proved electrically to be
in exact ratios as 2 to 1 per octave) have
exactly the samc eontrol as the exact
frequency ; i.e., assume DI to be tuned to
middle C_(which is°256 per second), then
higher C (which is 512 per second) will
vibrate D1 at its natural frequency of 256.
D1 would therefore be controlled -at “its
correet frequency by .256, 512, 1,024,
2,048, and so on.

Vibration of Diaphragms.

Having now reached a point where we
have all No. 1 diaphragms in motion, we
finish with magnetism and eclectricity for
the timo being, and take up “sound”
by means of additional diaphragms shown
on the drawing as D2, 3, 4; 122, 3, 4,12,
3, 4; and G2, 3, 4. Now D2, 3, 4 atc of
exactly the same “tunc™ ~or  natural
frequeney as DI; E2, 3, 4 as El; 2, 3, 4
as FI; and G2, 3, 4 as Gl, the “ mass in
motion >’ (which -decides the natural fre-
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Cabinet set made by Mr. R. T. Hains, 6, Whittingion

Street, Pennycomequick, Plymouth.
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quendy) ‘being governed by the diameter
of separators placed bétween and about
I, 2, 3, and 4. When No. 1 diaphragms
arc . vibrating, but not at their natural
Jrequency, diaphragms 2, 3, 4 remain
motionless. Wken No. 1 diaphragm of a
particular set of diaphragms is vibrating at
its natural frequency, diaphragms 2, 3, 4
of that set also vibrate in ‘“sympathy *’
or “ unison ’ with No. 1.

Thévefore, assuming that D1 and Gl
are vibrating at their natural frequency,
and that El and Fl arc vibrating, but not
at their natural frequency, we then get
D1,2,3,4,G1, 2, 3, 4, El, and F1 vibrating,
with E2, 3, 4 and ¥2, 3, 4 motionless.

It will now be seen that by applying’

current to A at correct freqitencics—i.e., the
natural frequencies of the sets of dia-
phragms—all diaphragms will vibrate as
their corresponding frequencies are applied,
and that when the frequencies are incorreet,
only No. 1 diaphragms will vibrate. Assum-
ing now that four frequencies which are of
the natural frequencies of D1, El, I'l, and
Gl arc applied to A, we shall then have
D2, 3, 4, E2, 3, 4, 2, 3, 4, and G2, 3, ¢
vibrating as their particular frequencies
aro applied to A, and motionless for such
time as their particular frequencies are
not applied to A. Now, D4, E4, I'4, and G4
are fitted with small platinum contact
pieccs to engage with platinum contacts
X1, 2, 3, 4 fitted toscrews N, P, R, S.

‘Operation of Contacts

These contacts remain broken until No. 4
diaphragms arc vibrating. At this
point we again take up eclectricity by
making circuits ~ (to which any power
required ‘may be applied), which may be
terined sccondary circuits, and are broken
at. the contacts X1, 2, 3, 4, adjustable
screws N, P, R, S (mounted in insulated
carriers J, K, L, M) being provided, and
connccted as follows :

Power applied - to N, - to Earth B.

”» ” _]L to Pr - [ I3
(3] $ _]L tO ]{'v' » )
9y ” _]L -to S,"' i) *

The recording instruments in use (which
may be telephone receivers or relays) are
connceted in scries in each case.

This arrangement now gives us the
following : Trequency applied to A, if
of the natural frequency of DI, vibrating
D2, 3, 4. Contacts X1 fitted to D4 and N
then hbecome ‘ made,” compleling a
gecondary | circuit in  which recording
receivers are connceted.  Meanwhile, as
this frequency applied to A is not correct
for I, I, or G, E2, 3, 4, F2, 3, 4, and G2,
3, 4 rcmain motionless and their sccondary
circuits broken, and in consequence the
recording instruments in  such cireuits
do not operate. As explained previously,
the clectro-magnet A will accept sixteen
different frequencies without jamming,
and therefore sixteen signals may be
transmitted simultaneously, or olherwise,
and only such as are of the particular
frequency of the 1eceiving diaphragms
will he received by that particular instru.
ment.

Hl, 2, 3, 4 are pressure plates designed
and fitted to give fine adjustment to the
contacts X1, 2, 3, 4 TI1, 2, 3, 4 control
pressure on H1, 2, 3, 4..V1, 2, 3, 4 and Ul,
2, 3, 4 are fitting nufs. W, carriers for
T1, 2,3.4. Y, covering casc with glass top,
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| A NEW |
" TYPE OF DIRECTIONAL AERIAL.

NE of the ounistanding problems: now
facing jthe radio engineer is the
question of minimising: interference:

arising from thie overciowding of the ether.:
* The most premising remedies lie, on the
one haund, in the development of optimum:
seldetivity. so. that a receiver will refnse

o' respond te any wave-length other thaiw.

that to which it has been tumed, and, on
the other hand, in the perfection of direc-
tional transmission and reception. -

There are at present two types of dirce-
tional aerial in common use. One 5 the
Marconi inverted L type, which gives ‘]
maximum effect along the plane containing’
the two limbs of the: aerial and in tho:
ditection opposite to ‘that in which the’
horizental limb is peinting. X
is the: Bellini-Tosi~ system, which in-its’
most simple fornt “becomes the ordinary
loop aerial, as’uded in direction-finding.
Here the maxiniim energy.is picked np-
when: the planes of the “two wpright sides>
of the coil point towards the source of the.
signals,

Controlling Velocity.

Recently, however, cxperiments have.
hcen made with a divectional receiving
aerial which depends foz its selective eflect
upon an cntirely new prineipic..

The aerial itself consists of a long
horizontal wire earthed at Both ends, and*®
provided aleng its lerigth at dertain intervals
with inductances and capacities eithes
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i’ shunt or in series. The purpose of
adding these electrical elements is ta
control the veloeity with which the current
wave induced by the received ~signals
travels along the aerial:

In the simplest case we can assume
that the current induced in the aerial hy
the first’ impact of the signal energy will
travel along the aerial wire with the sage
velocity as the signal energy itself-travéls

. through the ether, hoth being identiéal
with the veloeity of light. )

The Seleetive Principle,

If the horizontal aerial is lyving in a
direction pointing towards the transmitting
slation, then the signal current in the
acrial and the outside signal efiergy in the
ether will be travelling along parallel pathe.

Referring to the figure, the incoming
signal energy shown. by the atrow, as it
steikes the near end A of the horizental.
acvial, will induce a small current which
will be propagated as a wave along the
acrial towards the point X. But .as this
current is travelling practically in contaet
with the outside ether wave, its amplitude-

'The other,

wifl gradnaily increase, as indieated by
the curve ABBI, because it is continually

-ahsorbing small additional amounts of

eriefgy from the outside ether wave, with
which it is always in phase.

Owing to resistance and other losses
in the aerial, the ratc of growth-of the
éurrent amplitade will ‘gradually become
slower and slower until, in the case of a
Jong. aerial, it reaches a saturation value
at Bl i j

Tf, however, the aerial is suitably Joaded.
by-the insertion of induetafice and capicity,
s0. that the speed of the induced carrentf
inless than the speed ‘of the outsiderether’
wave, then the variation of current ampli-
tude will be represented: by the curve  ACC.
¥or a certain distance thé two waves will®
add. together, but a point will be reached”
where one wave will be ¥o much in advancé
of ihe other that the two will be inl phasét’
opposition, and interference will oceur.

A’ Directional Effect.

The induced current will consequently
risc to a maximum. value and then sink
to_zevo,. subsequently increasing again jf
the derial’is sufficiently long: The curves
ADD show a still .more pronounced effect
when the aerial has beén heavily loaded so
as to introduce a considerable lag between
the induced current and the external ether
wave:

Mr. J. S. Roberts, Gorphwysfa, CObham,. Kent.

The inductance and capacity loading of
the acrial differs in its effect upon the
velocity of the induced currents with
different signal frequencies or wave<lengths.
This affords a method of selectivity based:
upon the difference in signal wave-length.
For instance. signals due to the curve ACC
ean be heard by tapping the aerial at the
pomt M without interference from signals
corresponding to the curve ADD: _The.
latter, on the other hand, can he heaid at .
the point X, where the signals corresponding
to the curve ACC have zero amplitude.

It is obvious that such a horizontal
aerial will be most responsive to signald
originating frony points lying in the direction
of its length.

In order to cut out signals coniing from
the opposite direction to that of the arrow
i the figure, the end A of the-aerial may
be grounded through an ohmic resistance
equal to what is called the *surge im-
pedance > of the whole line. This. mevely
shunts to earth all’ signals coming from
tie nndesired direction without giving rise
to any “ reflection *’ effects along the aeriak

A SPARE CRYSTAL
DEVICE.

TO those amateurs who prefer to use the
simple crystal detector-in preferencé’

to the more . expensive vacuum tube
or ‘‘ valve,” the device shown in the illus
tration should make an appeal. It is a well-’
known fact that even the best of crystals
will at times fajl “to rectify, with the
tesult that.signdlsrin the télephones im-
mediately cease. By adopting the device"
shown it is possible to change over to the-
spare crystal without any waste of time,
thus enabling signals to be received which"

e}

Yo SOLDER HERE.

S

L g

S G

Pt

- 3
0
.

—

would otherwise have been missed. This
little- contrivance is also admirably suited
for experimenting with various crystals, as-
ditferent values of signal strength for
different crystals can more easily be defined:
when ' the change from one detector to
another is rapidly accomplished.

The Construetion: -

‘It’ is quite sinfple to construct; the only
articles required being.an ordinary single:
pole double-throw switch, and a short
length of brass wire, about 24 gange. The:
twb grip contacts for the switch arm are,
gently prised open until they are suffi-
ciently. latge. to receive the crystals, as’
shown.at A-and B in the drawing. The:
picce of brass wire is then wound into the
form of a spiral, with a straight length left
in the centre for winding on the switch arm,
sce jllustration {€). The wire is also shown
in the drawing at D, the straight portion
having been wound round the arm and
firmly soldered, thus ensuring a good

. connection.

The diagrammatical sketch E shows the
device connectéd in’ a receiver circuit so°
that either crystal is ready for nnmediate’
use. When the brass spring is brought into
contact with the sensitive point of either
erystal, the tirenit through the telephones
will be complete, and .to change from one
crystal to the other is simple.

V% : N

Home made get by Mr. R. F. Terry, The
Overcliffe, Gravesend,
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It Speaks for Itself

—and in no uncertain Voice
THE WORLD'S STANDARD LOUD SPEAKER.

AMPLION

“WIRELESS "

LOUD-SOUNDING RECEIVERS

are supplied in a series of

TEN MODELS

Suitable for every service—The Home, Laboratory, and
The Concert Hall.

At prices ranging from £2 .35 .0to £15.15 .0

Daily Demonstrations at the Graham Showrooms, The
Algraphone Salon, 25-26, Savile Row, Regent Street,W.1.

Patentees and Manufacturers :

Alfred Graham and Company,

St. Andrews Works, Crofton Park, London, S.E.4.

“Graham” Wireless Productions include “High Efficiency” Telephone Headsets of
Improved Design and Construction. The “Graham” is the Best Headgear money can
buy. The prices are competitive:—120 Ohms, 30/-; 2,000 Ohms, 32/6 ; and
4,000 Ohms, 34/-. Full pariiculars forwarded .upon request. Ask for Folder “P.”




Qur 3-Valve
Broadcasting Sct.

WIRELESS WORTH WHILE

COMPLETE INSTALLATIONS ERECTED, LEFT WORKING
SATISFACTORILY, AND PERIODICALLY

A Revelation in Wireless Sets employing 1-Valve Detector,
two valves for low-frequency amplification.
includes Vanable Filament Resistance, three Valve Sockets, Grid
Leak and Condenser, two highly efficient Transformers, Grid Potential
Blocking Condenser, Variable Condenser, Series Parallel Switch,
Switch for using Loud Speaker or Headphones, Tuner and
Reactance. Complete with three Valves, Loud Speaker, and set
of “De-Luxe” Headphones.

Size 9: by 7 by 105 inches high.

THE MARVELLOUS 3.VALVE SET THAT WAS THE FEATURE OF THE EXHIBITION
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INSPECTED.

- Apparatus ‘mounted

Mounted m polished Walnut Case.

THE NEW SYSTEM PRIVATE TELEPHONE CO., LTD.,
212-214, Great Portland Street, London, W.I.

Telephone No.: MAYFAIR 3779.

HEADPHONES! !

Buy Freach Headphones
Now and Save £ s. d.

Headphones of French manufacture are seldom

equalled for sensibility and workmanship. Efforts

are being made to prohibit importation. Therefore
uy now.

Owing to the present favourable rate of exchange.

we can offer various makes at the following extra-

ordinary prices :

i Tot: ) | Ratatl | Po-t
}Q‘;" Make. l"if‘“}”:‘mi: Biiel Spacification:. " az:
201 |Picard 4,000 Mouided ebonite receivers,

double duralium -straps
fully adjustablo A 21 ad.

262 00 8,000 Ditto . 50 " . 226 9d.

203 ~ 2,000 Raceivers oniy, complete
with cords ... . 8'- .
204 |Brunet 4,000 Aluthinfum recejvers, sdble.

oxldised  steel straps
fully adjustatfle, extma
long cords ... 236 ad.

205 [Thomson.y 3,000 Highly pa'ished fletachable

5 receivers, singles nieke!

xR Plated light steel sprina

strap.  Partienlarly euit-
able for ladics .| 23,6 | 9d.

2068 13 ahove, hut -with donhie
i 3 -3 straps, (nily ‘adjustable... | 246 | 9d
207 » 4,000 As abpve, single sbrap: ...} 24 6 Sl
208 v 0 A3 above, double straps ...| 25,6 0.

satisfaction Guarantced. Lihéral Trade Terins. Send for List te-day.
(PARIS and LONDON.)

W. JOANES, s, 585en 5088037 R%%

Did you hear the
Lord Mayorof Bristol?

l'l‘ can be confidently said that all
who were listening in with «a
Wates Set were very pleased with the
resnits  ohtained, when the Lo:d
Mayor’s -peech was broadcasted.

The resuits were good—not- only
becanse Wates Sets are perfect in
manufaeture, hut also hecause pur-
ehasers can avail themselves of the

SreaneuniEenaans onen Piiernsansarainanrasen

: Filament Resistances 39
: ‘““Ideal” Valve Accu-
' mulator—

free advice of our technical experts,
who can help them to get the hest
i0:8ibl2 results under varying circum-
stunces.

Not ounly do we manufacture compiete
receiving sets of the bhest quality,
buf aiso all component parta.

Tha illustration is  that of the
PYRAMID JI.T. Battery, which we
ean  contidently recommend to help
yYou to- get hetter results. It is
piicad as follows: :

15-Volt . . 3/6

With variable plng
connection.

30-Volt . . 7/6

Send 3d. stamps for our
1Mustrated Catalogue,

List of H.T. Batteries
or Accumulators tree.

4-Volt 50 amp. 25/- :
(Carriage 2/-) :

6 ,, 50 amp. 35/-:

g {Carriage 3/-.) :
: Variable Coudensers :
i (of various capaci-

: jes) . . From 6/-

: Tixed Condensers

: From 2/6 :

: 3-Coil Holder, compl:te :
Unit. for use with 2
Standard Coils . .20/- :

13/14, Graat Quzen Stree,
wates BrOSo KINGSWAY, LONTON, w.c.2
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"HEAD GEARS AND LOUD SPEAKERS

EW, if any, departments of 'elect-ricnl
engineering are complete in them-
selves. They nearly all depend for their

efficiency upon the specialised pnoduct of
some aMied industrv. The X-Ray Depart-
ment, or, as it prefers to be called, * Radio-
gmphy, gerves as an example. Here the
‘object:of -all the compleg apparatus is .to
produce “ radiographs ” or X-ray pictures
on dry plates or bromide paper, so that.the
‘whole industry “depends _directly upon the
skill of the plate and screen maker for its
final and uscful result.

‘Telephone Receivers

In wireless tclegraphv and telcphony we
meet another example of the same kind ;
Tliere. the final mten{) ion of all the complex
,tuners angd receivers avallable is to produce
sound elgnals-—mus)c or telephony (unkind
{people say noise)—in a specially designed
and highly sensitive telephone receiver.

In practice this telephone receiver takes
one .of $wo, general forms—head gears ov
loud speakers. The head gear simply cori-
sists of two highly sensitive watch type
receivers conveniently mounted upon &
spring-like head band and adaptod to-rest
comfortably upon the operator’s head. It
is designed to hold the receivers over his

‘it must be what is known as a ¢

Detachable Ear-piece Phones,

ears, wherc they press gently bt with
sufficient firmness to exclude external noises.
TFor comnfort, the whole head set must be
light in welght, and the effective length of
the head springs wnust be adjustable, for
the distance over the top of the head from
one ear centre to the other varies to the
extent of some two inches in the casce of
différent individuals.

Head'sprmﬂs are’ now usuallv fmmcd of
two_ meteﬂhc strips, w hich can be’ arranged
some_inches apart upon -the, head, thus
serving to dlstubute the' ngbﬁ and con-
tubutmg to stability and comfort. .

If there is any truth at all in phrenology,
some of our_ best. known wireless- experts
have ‘good reason for self-congratulation,
for judging by the ettensxon of the head
‘springs tequired toembrace their skulls,
théy must be very liberally supplied with

By ALEXANDER SHARMAN,

the ‘>grey matter” upon which mental
gualification is supposed to depend.
Another point of the utmost importance
when selecting head sets is to see that the
method of attachment used in fixing the
individual- receivers to” the head . springs
permits of movement in every direction, 7.e.,
universal
movement.”’ .
Sometimes this is brought about by the
use of a well-known “ball and socket”
movement, bitt more generallv by a double
gimble, which i\ some makes is so arranged

:that either or both receivers.may be n:adlh

detached from the supporting frame. This
Iatter is-a great convenience to the'amateur
who per lraps hag only one set at his disposal,
for by-its means_ he’ may permit a visiting
friend to share the pleasures of reception
by --passing him one of his 'own receivers,

The telephone receiver is really the most
important- part of a wireless installation,
With badly designed or incfficient tele-
phonts it is hopeless to expect really good
results. Hitherto the most sensitive tele-
phories available for the reception of tele-

graph signals were of the repd type. This.

type employs an aluminium diaphragm 6f

‘cotiical form, which is moved by a stiff

steel recd_in close proximity to a polarised
magnetic system.

A Modern Development.

It is..nore complicated to construct than
the usual” watch type, and hence much
more expensive ; and, moreover, it is not
siitable for the reception of telephony,
mince its gensitivencss differs very consider-
ably for notes of different frequency. Thus
its pse tends to dixtoit the received speech
or music, because certain notes are received
with undue intensity while others are un-

J dulv djminished, anq the orwmal propor-

tlon, or relation, between the vanoussounds

is lost, causing the general result to become -

distorted and unsatisfactory.

For reception of music and speech, a
super-gensitive instrument provided with a
flat diaphragm formed of magnetic material
is essential. In its latest and best form the
magnetic pull is applied by a single, cen-
trally placed pole, while the magnetic cir-
cuit-isn completed through the substance of
the diaphragm itself by the aid of two poles
of like design placed near the edges of the
diaphragm.

To obtain and maintain the highest
piossible sensitivencss, this active central

.must be a matter of compromise.

551

pole must be adjustable in respect to its
distance from the diaphragm. Its optimum-

‘setting is achieved when it is almost, but

not quite, touching the diaphragm.

The general construction of the watch
type telephone receiver is now so well
known that we need do no more here than
just refer to the main principle involved,
and then concentraté ‘our' attention upon
those all-impottaiit details” upon which its
efficiency depends.

Dlaphragms

All telephones consist _essentially of two
parts, the sound emitter ~and the electro-
magnetic system or prime.mover.. In some
constructions these two parts are so closely
inter-related that it is difficult, withont
camful inspection, to say where one begins
and the other ends.

In the reed type telephonc this difficulty
does not arise, for in this case the diaphragm
or sound emitter is quite complete in itself,
and only united with the prime mover by a
physical connection by which the moves
ment of the ‘latter is transferred to the
former.

In the case of the watch type receiver,
these two components have certain parts
in common, for the diaphragm, or sound
emitter, not only functions in this capacity,
but also forms an integral part of the mag:
netic system or prime mover.

This introduces a difficulty in the design,
since the .prime-mover requires that the
diaphragm shall he formed of some purcly
magnetic material “of high permeability,
while its duty as a sound emitter would
probably be better performed if we were
able to benefit by the experience obtained
in the manufacture of gramophone sound
boxes, and form our diaphragm of either
glass or mica.

In one typ€ of American watch. receiver
this latter material is actually used, but
this necessitates the usc of an mdepend(-nt
prime mover, to which it is mechanically
connected by a'system of light motion-
multiplying levers.

It is unfortunate that the examples at
present available embodying this principle
do not appear to be as efficient as the
cheaper and simpler type. Like all engineer-
ing problems, the final dexign of a receiver,
cheap to produce yet efficient in acl)oln,
The
material usnally selected for the construc-

(Continued on next page.)

Component Parts of the Watch Receiver Telephone,



LIBRATED wavin cters  are very
¢ expensive pieces of apparatus, and
the usual mathematical procedure
for discovering wave-length admits con-
siderable error, but most of the well-known
stations such as Eiffel Tower transmit on
very accurate tuning, and “this article is
intended to indicate a method whereby the
wave-lengths of unknown stations can be
calculated by comparison. The results
must not be expected to be correct to a
metre, but will be sufficiently accurate-to
assist in identifying the unknown stations,
and will also serve other useful purposes,
as will be indicated later.

The appearatus required consists of a fixed
inductance—preferably of the solenoid or
honeycomb type, as the smaller the self-
capacity of the coil the less the resultant
error—with a veliie such that it will, with a
suitable variable condenser, cover the range
over which.it is desired to carry out the
measureménts. The coil can be changed
ot any time for another of greater or less
value as desired.

The above apparatus is arranged to form
a complete circuit, with a battery and a
small buzzer—an old electric bell with the
gong | removed would serve—for the. purpose
of energising the circuit and causing it to
transmit weak signals on a \\ave-length
directly . proportional to its capacity 'and
inductdnce. Al feads and connéctions
should be as direct and as short as possible,
and great care_should he taken to” ex-
clude “the possibility of the circult being
dlsarranf,ed

r
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AN AMATEUR WAVEMETER.

By G. V. DOWDING A.C.G.I.

It will now be possible to tune tho

wavemete: ’ circuit to any adjustment
of the receiver by switching on the buzzer
and varying the condenser until the loudest
mgnals are heard indicating that the ‘‘ wave-
meter ” is transmitting weak buzzer signals
on a wave-length similar to that to which

pa%s 9408 10

seris immatetial.

or for which the receiving set is tuned. -To
obtain sharp adjustments it is necessary to
tune to the weakest possible signals, and
therefore the “ wavemeter ” should not be
brought too close to the set.

A Useful Principle.

The precise value of either coil or conden-
A cylinder 5in. by 8 in,,
wound with 28 S.W.G. D.C.C. wire, will, with
a 001 mfd. rariable condenser, cover mea-
surements between 700 and 2,700 rhetres ;

‘and a smaller coil, 3 in. by 3 in,, wound

with similar wire, would easily cover the
shorter wave-lengths. If a tuned circuit

‘employmg mterchangeable coils “of fixed

vahies is employed, the above apparatus

will not be necessary, and the readings &n |

HEAD GEARS AND LOUD
+eaones SPEAKERS. o

- (Continued from previous page.)

tion. of the (fla;;hmum was, . until quite_

recently, either ferro-type metal or tmned
iron phte
Ferro-type metal consists of thin soft
iron sheet coated with a film of enamel and*
possessing a high polish and quite fair mag-
netic permeability. It was originally pro-
duced to meet the requirements of the photo-
giapher, but it was greedily seized upon by
the electrician on account of its cheapness,
* its availability, its good appearance, and
the fact that it did not rust or oxidise when
subjected to the influence of moisture.

Eddy Cutrents.

The magnetic permeability of this material
is quite good, but, unfortunately, its elec-
trical resistance is relatively low. It may
rerheps not be apparent why this quality
should be objectionable, since we ohviously
have no desire to pass an electric current
throngh the diaphragm itself. A little
thought, however, will show that, whether
we wish it or not, there is yet a great ten-
dency for a current to be prodlvced in the
diaphragm when the instrument is in use.

1t is well known that if we pass an electric
ewrrent, which is varying in strength or
direction, through a circuit consisting of a
number of turns of wire, in close proximity
to any suitably placed conducting material.
additional! currents will ke set up by induc-
tion in the conducting material itself.

This is, of course, the principle upon-

whith the ordinary transformer works, and
we have umnt;entxonally produced a trans-
former, of a kind, in our telephone receiver,
for the telephone windihg is our circuit, and

* the'diaphragm is the conducting material in

which the undesirable currents are generated.

When we form a combination of this kind
intentionally we call it a ha.nrformer, and
refer to the currents induced as ‘‘ secondary
currents.” When, however, we do it unin-
tentionally, we express our coutempt for
the currents generated by referring to them
as parasitic or eddy currents. There ob-
jectionable currents cannot he completely
obviated ; all we can do is to reduce them,
and this would automatically happen if we
could only find 2 material possessing high mag-
netic permeability and zero conductivity.

This is a philosopher’s dream at present
unrcalised, but we have a very fair substi-
tute for this ideal material in the form of
“ stalloy,” which is a speeial form of iron
alloy possessing high permeability and great
specific vesistivity.

By forming our diaphragm of this
material we can reduce the eddy currents
to a negligible quantity. The reason why
these currents are so“objectionable will be
apparent. when we remember that the
total energy available for the telephone is
excecdingly small. If we misapply any of
this energy by transforining it into eddy
curcents, it is obvious that the power
available for the generation of mechanical

motion will be dimimshed and the telephone

rendered less effi¢ient.
(T'o be continued.)

be taken directly from the claosed circuit
condenser. In either of the above cases
the final result must be that, using a fixed
coil, a condenser reading between 40 and 150
degrees for a station of known wave-length
is obtained. Accuracy becomes less difficult
if one is lucky enough to intercept the read-
ings of experimental stations exchanginy
measurements. The square root of this
reading must be ascertained. For the sake
of an easy example, let us suppose that it i3
Eiffel Tower on 2,600 metres, and that the
condenser reading is 100 degrees.

The square root of 100 is 10, and that will
be the standard for that coil from which it
will be possible to diseover the wave-length
of any other reading, hecause the relation
between the wave-lengths will be exactly
the same as the relation between the square
roots of their condenser readings. Let us
suppose that a station of unknown wave-
length is tuned in on the samme coil and
condenser, with the latter reading 64 de-
grees. The square root of 64 is 8, therefore
the wave-length of this unknown station
will be to 2,600 metres as 8 is_to 10, and
that is 2,080 metres.

Direct Readings.

The above few lines should. be re-read
several times in order to thoroughly grasp the
principle involved. It will not be found at all
difficult to consideribly extend theidea. For
instance, two coils of the basket or honey-
comb type could be wound and mounted
permanently with a variable condenser in
such a way that either coil could be brought
into circuit in order to cover a fairly com-
prehensive wave-length range, and scales
could he - prepared to give dircct wave-
length readings.- Again, the idea could bo
adopted in order to calculate the. valnes .of
multi-layer coils, an otherwise practically
impossible task by pure mathematics. The
purposé of this article was not to deal at all
exhaustively with the subject, but to briefly
indicate to the moré advanced amateur
useful material with which to expenment

Some- variable condensers are graduated
in degrees, and some are not, but in any case
it is a good plan to substitute a scale with
the degrecs and their corresponding square
roots ®lrawn on a semicircle of cartridge’

paper carefully gummed into position. A
specimen scale is shown in the accompany-
ing dlagmm with a number of square roots
marked in to facilitate caleulations.

In the case of flat sliding plate condensers,
a straight seale, with an evenly spaced
numbering from minimum to maximum
capacity, could be fixed to the base, or
cven on one of the sliding plates. The exact
capacity of the condenser, whether of this
or any other type, is immaterial, but the
scale must be accurately spaced and num-
bered from, say, 1 to 30, calculations com-
inencing at 12.

One more exantple. ~ A station known to
be transmitting on a 900 metres wave-
length is tuned in with a condenser reading
of '130; with the same ceil a station of
unknown wave- length is tuned in on 58

degrees. Where 2 = the unknown wave-
Clength, 114 : 76 :: 900 :-2. - x =600
metres approx. To summarise in the

simplest manner possible, the wave-length
of a known station is divided by the square
root of its condenser reading; this result’
multiplied by the square root of any other’
reading will indicate any wave-length within
the limits of the coil in use.
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A COMPARISON ofs TRANSMITTING SYSTEMS.

IN comparing .the various systems of
radio transmission it is necessary to

take into account much more than the
capital expenditure involved in their pur-
chase and installation, because for this to
be properly appraised it must be examined in
parallel with the corresponding running
costs and traffie ‘ capacities” of the
stations.

Whereas the first cost of one type of plant
may be higher than that of another, its
percentage of efficiency as a transmitter
may also be higher; it may occupy less
space, require less personnel to operate, be
less susceptible to breakdowns and depre-
ciation, and may ‘produce as good results as
the cheaper type for a smaller energy input,
and a smaller wastage of consumable parts.

Wave Characteristics.

On the contrary, a transmitter cannot be
properly judged, even from a purely tech-
nical point of view, by its output efliciency
alone, that is, by the power it is calculated
to deliver to the antenna for a given input.
This is so because, firstly, that factor is in
practice modified by the antenna itself,
which, though it does mnot fundamentally
affect the. apparent efficiency of a trans-
mitter, does nevertheless possess the power
ecither to lower or to enhance the * true ”
efficiency according to its design. In fact,
the antenna - together with the  ecarth”
system is really part of the transmitter, and
for a high-power station may involve a very
large fraction of the total cost.

Secondly, a transmitter obviously must
be judged, inter alia, by the characteristics
of the waves it produces—their purity of
form, freedom from harmonics, constancy of
frequency, and whether they are ** damped 7
or ““ continuous.”

Traffic Capacity.

In brief, on the principle that a trans-
mitter is of no use whatever without a
receiver, it cannot be fairly criticised without
a consideration of its suitability for
use in conjunction with the most up-to-date
methods of reception and transmission, in-
cluding high-speed working.

The best telegraph transmitter should
serve the following ends: To produce the
required results at the receiver at the lowest
possible cost per word, which in turn implies
o certain reserve of power for varying
atmospheric conditions which are beyond
control, and a high traffic ““ capaeity.” The
last factor pre-supposes a transmitter suit-
able for operation at high speed.

For the fullest advantage to be taken of
the most recent developments in tuning as
applied to reception, transmission must take
place by means of a pure wave of unvarying
frequency. The sharpest - tuning” pos-
sible with the ‘ damped ” waves emitted by
spark transmitters would be considered very
“ flat ’ compared with that which can be
accomplished with pure continuous.waves ;
that is enc of the most important reasons
why ‘““spark ” transmission is being aban-
doned except for ship stations and the coast
stations serving them.

The ecommercial arc transmitter, which,

By E. BLAKE, A.M.I.EE.

apart from the existence of harmonies, pro-
duces a relatively pure wave, does not main-
tain a perfectly constant frequency. ‘The
high-frequency alternator, owing to the
difficulty of keeping the machine running at
a constant speed, also emits a wave liable
to variation of frequency, though it is almost
a pure continuous wave.

The valve transmitter is the only type
which gives a perfectly pure wave of abso-
lutely constant frequency.

Through ths Spectrum.

The comparison of the various types of
transmitters from the point of view of wave
purity and wave-length constancy, and
therefore their relative values for usc in con-
nection with super-tuned receivers, may be
illustrated by 'considering what would be
the appearance of the spectrum of the wave
emitted by cach type. The spectrum of the
*“ damped ”’ wave would appear not so much
a3 a line as a brogd band, denser in one

If we now compare transmitters in other
ways the valve still maintains the premier
position. A spark apparatus gives neither
the range nor the possibility of superlative
tuning of a C.W. plant, and so far as the
best telegraph engineering practice is con-
cerned is a candidate for the museum.

Duplicatiug Apparatus.

The arc gives rise to harmonics, which
cause jamming on other wave-lengths, as
amateurs who have been hunted up and
down the ether by Leafield are well aware.
In cfficiency of power output the normal arc
probably does not, reach fifty per cent., and
on account of its liability to hreakdowns
and the necd for regular overhauling the arc
transmitter has to be installed in duplicate.

High-frequency alternators are expensive,
claborately constructed machines, and in
case of breakdowns nced the attention of
skilled, specially trained men with an
engincering workshop at their disposal.

Experimental Station built by Mr.

region, The wave from the arc transmitter
would show a fairly well-defined line asso-
ciated with a number of fainter lines due to
harmonies, and the whole -collection would
exhibit a slight tendency to move up and
down the scale during transmission. The
spectrum of the alternator wave would con-
sist of a well-defined line with o slight up-
and-down movement on the scale.

On the contrary, the wave produced by
the valve transmitter would show a single,
sharply defined and perfectly steady line.
Hence, as sharp tuning in the receiving
circuit may be taken as analogous to looking
at the spectrum throngh a narrow slit, it is
obvious that on account of the constancy of
wave-length maintained by the valve
generator this latter type is superior to all
others, from the standpoint of reception,
which, as already mentioned, must not be
ignored.

Tuning.
It should be pointed out, with regard to

super-tuning, that the decreinent introduced

during transmission at high speeds, and the
consequent broader tuning which is thus
called for, are phenomena whioh apply
equally to all transmitters.

L. Borrow,

Roszalie, Yarn Roal, Darlington.

This type of generater also requires dupli-
cation.

Superiority of Valves.

The valve transmitter, being subject only
to breakdowns of parts which are more or
less independent and easily and quickly
replaced or repaired, such £s valves or con-
densers, does not require duplication. The
power plant of a m\'e ztation is no more
liable to breakdown than that of any station
of another type. A further advantage of
the valve generator is that it may be oper-
ated at high speeds without the necessity
of *“making’ and “ breaking” heavy
currénts at high voltage, and for wireless
telephony the valve, with its perfect carrier
wave, is without equal.

As a practical example of the superiority
of the valve transmitter, it may be of .in-
terest to mention that the Marconi Companv
replaced one of the most efficient spark
stations in existence, of 150-kw. power, by
a 25-kw. valve station, and obtained dis
tinctly better results.

Needless to say. the luge stations which
that company have engaged to ercct for
direct communication between Great Britain
and Australia and South Africa, will be of
the valve type. '
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HINTS TO AMATEURS.

Paper washers may be cut very. easily
with -a .pair- of sharp-pointed -dividers.
. The paper should be beld flat on a piece
of hard wood that bas a smooth surface.

k- * £l

When soldering zinc plates, remember
that zinc is a very soft metal and will
run if you get the soldering iron too hot.
Another thing te'remember is that spirits
of salts do not need to be ““ killed » —i.e.,
pieces of zinc put inlo the solution before
using. This is the only occasjon_that one
should usc_ spirits .of salts when =oldering
in electricdl work, otherwise always use
resin fluxite or such-like Aux.

* ES *

Long or short wircs under a hoard may
be covered with paper tubes quite effectively.
The plan-is to wrap paper-round a piece
of wire the size reguired, then tie the ends
with cotton and soak in paraffin ‘wax.
When dry, they arc quite stiff, and pay
be cut to any length. i
* Ed kS

Small twist drills are very apt to break
off when being used in their full length.
The life of a drill may be added to by
making small sleeves to slip_on the drill,
allowing just as much of the drill exposed
as you will want. The sleeve should be
made of copper tube. If possible, split it

lengthwise ; but if the tube fits fairly
tight it nced not he split, as the soft tube
will gpring in cnough to grip the drill and
alfow also the “ chuck ” to get a-grip.

of the wrecked 400 ft, aerial masts nt the Turkish
station, Bagdad,

HAVE YOU IDEAS ?

The Editor will be pleased to
consider short, interesting con-
structional articles from readers
of -PoruLsr WiReLEss WEEKLY,
Copy should be written on one
side of the paper, and diagrams, if
submitted in rough, must be
clearly drawn, Articles accepted
will be paid. {for at our usual
rates.

One

DOUBLE DETECTOR CIRCUITS. |

-4

AN idea for employing two crystals in
one receiving circuit is shown in the
accompanying illustration. It is

‘claimed .that by connecting up twoscrystals

in the manner indicated, signal strength is
almost donbled, the-theory being that by
emploving iwin crystal detectors with a

CRYSTAL ~

= ;

b 1
CRYSTAL 7 PHONES

B DOUBLE DETECTOR TIRCUIT

divided head set, each telephone earpiece
is placed in a separate detector circuit.

In the event of one of the erystals failing
to funetion, the: signal strength would, of
course, be considerably reduced. There
ix, however, a great advantage in having
such a detector, as should one earpiece fail
to respond, e, one ‘crystal cease to
rectify, signals would still be heard in the
other telephone, and uninterrupted recep-
tion could be carried -out while the faulty
crystal was being readjusted.

-It is possible that interesting experiments
along the.-same lines could be carried out

& 1with valves, although the circuits utilised

wotld be considerably more complex.

A VARIABLE GRID LEAK. |

TN some ‘instances it may -be found
advantageops.to vary the-ydlue of the
grid leak resiataiiée; and the deseription

of a simple yet variable grid leak mby prose

of intercst-to readers of POPULAR WIRELESS.

The actual ““ leak.”. consists .of the well-

known pencil anark, and is. made in. -the

following maunner: -~

Procure an ordinary.switch arm such as
is used for the circular type of filament
rheostat, and solder a small metal tube on
to the free end. (See Fig. A in the illustra-

tion.) This tube is used to firmly grip a

piece of pencil lead with which the leak is

constructed by rotating the insulated knob
of the switch arm to and fro several times,
causing the pencil to make a fairly thick
semi-circular line on the base, which might
congsist of prepared paper. The plan of the
switch arm, together with the peneil

* leak,” is shewn at B in the illustration.

It is easy to see that once the leak has
been properly constructed, its valve may
be altered by merely turning the insalated
knob controlling the switch arm, until the
requited adjustment is obtained.

Vv

. = PENCIL
| LEAD

I

LEAK

The pencil lead should make just sufficient
contact with the leak to ensure a good
.connection, and should not he pressed
tightly on to the leak, for obvious reasons.

-1l

Experimental Set made by Mr. A, E. Howe, 21, Oakdale Road, West Ewell, Surrey,

\
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THE HOLBORN RADIO COMPANY, LTD.

THE “DESKOPHONE" SET

This handsome single-valve set, in a " . PRICE COMPLETE

beautifully finished and poljshed: ' 1 .
mahogany cabinet, is suitable for any N as illustration

room and will not detract from the E 7 1 5 O

beauty of your home. . Provision is
VALVE 15/- EXTRA,

made for adding other units to
amplify,

Passed by H.M. Postmaster-General.

REG. NO. 1019,

8, HIGH HOLBORN, LONDON, W.C.I.

5 Doors from Gray’s Inn Road.

Phone: Chancery 7278. TRADE SUFPLIED.

CATALOGUE OF ALL WIRELESS GOODS POST FREF.

]
WHERE S REAL RADiC SERV[CE Ay
THE BIRMINGHAM RADIO Co BT SR g, racen
. " oy . AERIAL WIRY, l‘;" Iﬁml'cco:ol:)m’PIM::I:?(ﬂedlBlloog7"' 1 323
:y . Iy ho! ¢ /__ -
& 1]
Carlton HOUSC, B I R M I N G H AM, . ¥ Bs\(!r)ri\\'(l;n]r{f Tm’;? Sli“‘"lﬁ.an bsdu."pf“b. 4’?10 hltvf sg "R ,,{ ;:lb:
. PRI onite tube cover lllg e rim. B
offer high~class Crystal and Valve Sets || v X . ve
h following attractive prices - Liavs ROD. 13 xn"l'cn;];th“\n‘fn‘sil"’dél ‘:ﬁf}"i-nﬁg-'x' - 38
at the y mnrs'r\r, SETS, 12 ju. x 4 in. Cylindler, Doubls Sliders £1-5-0
Single Valve Set, fitted with 001 Tuning Condenser (braszs vanes), CRYSTAL DETECTORS, hnl?lm;:;é!m‘z“ 1b°jytg ,?:"";%"V"f'w g;g
Fﬂmnent Resistance, Grid Lcalg] nnd Condenser, Engraved };Lg&!\rm c?)\nr\'csm any capacity - - 2,-'.
Pancl and Polished Mnhognny opmrv IBONITE. KNOBS, bushed, 28.A. brasy nut I . 50,
3 o oN r <, ta, pe s 1,
Cabinet, ready for use .. .. Price £5:5:0 ggﬁg)ﬁ%%l{‘gu\q’?h\l-%j”:lxlll?:lxlﬂnlu&dl .231 doz, .. z:'}
z 3 SPACING WASHER , 4 d mail, per doz. .
Two-ValveSet .. .. .. .. .. ..Price £7:10:0 ) CONDENSER DIALN, Ehoniis, engrased 01¢0 - 1l
P : 3 RUHEOSTATS, splendid valuo . . 36 &2ia ')
General Radio Co. 2, Crystal Resgeiving Set, ready for installation, vf]l'{"(r[].‘\(l){ellq with nuts, collars, wasliora, ofe ) 91‘,“0 A
complete with 4,000 Ohms Headphones, Tapped Inductance, 1 TFlfl:le\I’%. hmmn‘ Stedl” TTaiabapis. 800 i i c126
Variable and Fixed Condensem No Battory £5:5:0 o0 LA e 09 ohims £1-5.0
required . 19 ° - Price water!oo Elech.lc co FElectrical and Wireless Engineers,
Other sets made to specxﬁcatzon. All goods g * 120, WATERLOO RD., LONDON. S.E.1 §
3 lephone: Hop 5649. min. Waterloo Station
Carriage Paid. Orders executed in strict rotation AR e = e neodTolunkd: PRICE LIST FRER, £
£ LA I NS RIS SIS NNI IS PV S NPSSINS )




IN my last article 1 briefly described the
action of ‘a_coherer on the arrival of an
incident wireless wave,

1 also explained that a coherer is generally
referred to as an ‘‘imperfect contact
detector.” s :

Many years ago experiments were con-
ducted with various types of ‘ self-re-
storing 7 imperfect contact detectors, but
the latter appeared to need such extvemely
fine adjustment that at the time a coherer
with “tapping ” device ~(the latter for
shaking up the filings in a coherer) was
generally used.

For  controlling models by wireless the
simplest, but at the saine time most efficient,
form of coherer should be installed in the
‘“ receiving "’ apparatus. . ,

‘A simple form of coherer can be con.’

A
¥:1] : % 8 lxlC (]
D !
® F' . ' 5 ,\‘
D 5
structed as shown in Fig. 1. It consists of a

glass tube, A (1} in. long x +; in. inside dia-
meter), with two brass plugs B, C and rods
B1, C1 attached. The latter may be passed
through small holes cut in corks D and D1.

The corks may also form plugs for sealing
the ends of the glass tube A. A space of
1 in. should he left between the brass plugs
B, C, and should be half filled with nickel
filings. The latter can be made by filing
a piece of nickel and colleeting such filings
on a sheet of clean paper. ]
Comparison by Results.

The efficient working of 'a coherer will
be seriously impaired if the filings con-
tained therein are touched by an operator’s .
hands, as the latter (due to perspiration
and other natural causes) would coat the
filings in quektion with a film of grease,
thus producing obvious deleterious effects.

The coheret as shown in Tig. 1 can be
mounted in a * horizontal ”* position, in any
suitable manner upon an insulated base,
and it functions satisfactovily if properly
adjusted, but its large contact surfaces
might sometimes tend to make it sluggish
in “ de-cohering.”

Vertical Types.

Such a defect would be a source of annoy-
ance if a coherer controlled a circuit con-
nected with- a relay, -on account of its
tendency to cause the latter .to inter-
mittently operate other apparatus which
might be connected with same. For in-
stance, the resultant effect upon a model
electric train (as “described in previous
articles) would be to. canse the electric
locomotive to function in an erratic manner.

If such a defect had become apparent.
in the receiving apparatus attached to my-
well-known wireless-controlled aiship, it
can be better imagined than described what
the effect would have been .~when the craft
in question floated over the heads of ladies
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CONTROLLING MODELS BY WIRELESS.

By MAJOR RAYMOND PHILLIPS, 1.0.M., Late Member of the Inter-Allied Commission of Control.

PART 9 (NEW SERIES).

and gentlemen seated in the auditorium of a
theatre, more especially in such large halls
as the London Coliseum or London Hippo-
drome.

It is, of course, po:ssible to construct a
more elaborate ‘‘ horizontal ” type of
coherer to that shown in Fig. 1, but, after

conducting various and numerous experi--
ments, I formed the opinion that a * ver-.

tical ” type of coherer proved more reliable
for controlling my apparatus. Fig. 2 shows
a simple ¢ vertical ” type of coherer which
was used with great success in connection
with my early experiments, and has proved
quite satisfactory for controlling models by
wireless.

A Vertical Coherer.

It consists of a wooden base A, brass sup-’

port B with clamping screw C, coherer D
with glass tube D1, cork plug D2, brass cap

D3, vulcanised fibre bush D4, and sup-

porting rod E, contact spring F, terminal
screws Gand H. - :

The wooden base A can be made of white
pine (shellac varnished or ¥rench polished)
8 in. long x 4 in. wide x % in. or § in. thick.

The brass support B can be circular in
form ; the flange at the base being one
inch diameter x % in. thick. The * shank ”
can be <y in. diameter, whilst the total
height_of the support can be § in. The
brass ‘ cheese head *’ clamping screw C can
be £ in. long x } in. diameter.

The coherer supporting rod E should be
made of No. 14 gauge hard drawn brass
wire 1} in. long, and one end of the rod
should be screw-threaded to engage with a
similar screw-threaded hole in the wul-
canised fibre bush D4.

The glass tube D1 should be approxi-
mately 1} inlong x [ in. outside dia-
meter, and inserted in the wvulcanised
fibre bush D4, as shown in Fig. 2. The
glass tube may be secured to the fibre bush
with ¢ seccotine,”’ or othersuitable cement.
If desired the glass tube D1 may be dis-
pensed. with, and the fibre bush D4 made
1} in. long, and bored out, so that the cork
plug D2 .can be used for sealing the end
of the bored-out portion of the bush. The
glasg tube D1 is handy for the purpose of
inspecting the filings contained therein,
but the coherer will funetion equally well
without it if made in the manner described.

The brass cap D3 should be made of
brass tube § in. outside diameter, and should
fit tightly over the vulcanised fibre bush
D4 as shown.

The contact spring F should be made of
No. 24 gauge spring brass % in. wide and
bent as shown.

The Filings.

The contacts in the base of the coherer
should be made of No. 25 gauge hard drawn
brass wire, and passed through holes drilled
in the vulcanised fibre bush as shown in
Fig. 2. The sum of the total length of the
two outer contacts should equal the length
of the centre contact. The latter should
(by soldering) be connected to the brass
supporting rod E, whilst the former should
be connected to the brass cap D3.

When - the coherer is ™ completed as

described sufficient. nickel filings (made a8
previously referred to in this article)
should be placed in the glass tube D1, o

‘that the contacts in the base of the coherer

are completely covered.
De-Cohering.

In next week’s article I hopc to furnish
a complete wiring diagram of the whole
“receiving ” apparatus, when it will be
observed that an incident wireless wave
would have theeffect of ‘‘ short eircuiting ™
the contacts of the coherer in question, thus
closing a circuit connected with a relay.

I explained in my last article that the
operation of shaking the filings in a coherer
causes same to * de-cohere.” or, in other
words, restores their initial resistance
to the passage of an elcetric current.

An ordinary electric bell . movement
{minus the bell, or gong) makes a suitable
piece of apparatus for cffecting the “ tap-
ing ”’ of a coherer, and thus © shaking up”
the filings contained thercin, as and when
required.

The New Coherer.

An ordinary electric bell (fitted with a

2} in. bel) can be purchased at a small cost,

GLASS TvBE .

BRA33 CAP D3

VULCANIZED Fiahe
LUSH DY

CONTACTS

DETAILS OF BASE #
QF COMERER,

I

3, 1

and the movement consisting of an electro-
magnet with armature, also hammer, should
be removed from the bell-base board, and
suitably mounted upon the wooden base
A (Fig. 2) in such a manner that when the
electric bell movement in question is
caused to function its lammer should

‘strike the brass cap D3 fitted to the coherer

D at a point opposite the contact spring F.

I am riot furnishing constructional detaily
of my  latest and very reliable type of
coherer, as readers will understand that its
present’ efficiency has only been attained
after a considerable amount of experimental
work in connection with metal contents and
mixtures of filings.

The Complete Receiver deseribed by Major Phillips,
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This is the ideal boek on
valves for all who have
any ambition to work a
valve set.
140 pages.
60 diagrams.

Obtainable from or
through the trade or
direct (2/8d.
post free),
from—-

Radio
Press, £5d.,
pevereux Court,

condon, W.C.2,
(Opposite Law

Courts).

THE “BROWN” SUPER-
SENSITIVE TELEPHONES

Those Telept are u

tionably the clearest and most

sensitive made, and, consequently, increase the distance over

which wireless can he heard.

BROWN'S are recognised as the most comfortable to wear, due
to their extreme lightness in weight and adaptable adjustinient.
There are uo wireless head 'phones in the world to compare with

BRO WN'S.

‘“A? TYPE
Low Resistance

High Resistance

62/- to 66/-

“p’ TYPE
Low Resistance

48/-
High Resistance

(AU abovz prices
include cords.)

BROWN'’S
Featherweight
HEAD ’'PHONES
British and Best.

The finest head ‘phones
procurable for

30/-

This price is for one
pair: of either 120 or
4,000 ohm ’phones in-
clwling cords of good
quality.

‘CATALOQUES POST FREE.
(Head ’phones—Amnplifiers—Loud Speakers.)

Our new Tyne “ F” tdead ’'phones are up to our highest

standanis of manufacture. These 'phones, with their headband

adjustability, give the acme of comfort, their actual weight,
including good quality-cords, is 6 ozs. only;

Head Offices
and Works—

Londan
Showrooms——

VICTORIA Rd., Sﬁ-BMN-lTD, 19, MORTIMER

NORTH ACTON, e
/——\

.LONDON, W.3,

§ STREET,
LONDON, W.1.

Estahlished 1900, WE TEACH

! . ADVICE FREE .
r Most  moderate.
| charges—payable
1 monthly.

LEARN A TRADE
Can I help you? OR PROFESSION

I WILL GIVE YOU £50

it T fail to produce over 7,000 testimonials P
from others I harve helped
10 A SUCCESSFUL CAREER: 1

Yours to success,

ARE YOU QUALIFIED 9
FOR THE JOb YOU SEEK -

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

Architectural Drawing 1t Mathematics

Builaing Gonstrugtion } Matriculation

Clerk of Works’ Duties

Aviation ) i

Boiler Englnecring Mine Surveying

Boiler Makiug Motor Engineering,

Chemistry Naval Architecture ¢

Civil Engineering Pattern Making

Concrete and Steel Salesmanship

Draughtsmanship- Sanitation

Electricity Shipbullding

Engineering Structural Nugineering

Foundry Work Surveying and Levclling

Internal Comb.Engines Telegraphy and Telephony

Marine Engincering | Special Course for Apnrentices

What proof do you earry? Your word to an ewployer is not proot thak

you are cflicient, hut a College Qualifying Diploma or. Certificate, signed

by the Professional Stali. is a proof of efficiency, and a valuable asset in

sccking a remunerative posi e

We specialise in all exams. connected with Wireless and other

technical subjects, If you are preparing for any exam. ask oar advice.

All particulars FREE OF CHARGE. Parents should seck our advice for

their sons. If you aro interested in  Wireless, or amy of the subjfects

mentioned. above. wite,

naming the subject, aud

wa  will send you_ our

FREE BOOKEET. Plcase

state your age.

Metallur
Mini LA

COURSES SPECIALLY
COMBINED TO MEET
ALL REQUIREMENTS.
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Broadcasting
Reception  Sets
A Valve Set complete
for working £7 10 0

OR the successful reception of concerts, telephony
and continuons wave “ Morse’’ the following
sot can bz enthusiastically recommended. It

includes all the very-latest approved advancements of
wireless science—it is the set that will give most
pleasure ‘to the cxpert as well as the newcomer. As
you will see from the particulars below, the equipment
is complete, and we shall au
all times be pleased to answer
any queries that any en.
thusiast might desire to raise.

Description

Single valve, mounted on
% polished 3-in. ebouite panel,
with  variable condenser,
smooth acting resistance, grid
leak and coudenser and all
terminals clearly engraved in

o white, in a mahogany polished
cabinet, 9 in. by 5 in. by 5 in

Accessories Included

Siemens 5% volt high-tension Battery with plugs
for altering the voltage.

4 volt 50 amp. hour low tension Accumwlator in
case with earrying strap.

One pair of Seansitive Head Phoues of 4,000 ohins
resistance.

One Mullard ““ Ora ** Detecting Valve.

Set of Coi's from 300 metres to 25,000 metres wave-

length.
A Refinement

If decired with a coil holder and a set of broadcasting
coils, as illustration, 25/- extra. Tlese allow a muca
finer tuniny,

T T A

I

.gn(l: aﬁnce fo_r/onr Illzxs_t;’a;ed _Cat_alogue

WIRELESS INSTALLATIONS Ltd,
15, Aldersgate Street, LONDON,

E.C.1.
TRADE INQUIRIES INVITED
Adents Wanted
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PARIS Concerts heard in

BARROW-in-FURNESS mﬂ Valve
Is this ¢ Record 7 —

EE ¥ apgs@os8pE®DERBEEEAH

Last week we published in an adverlisement that a
Somerset amateur received Paris telephony on one valve
(Peto Scott No. 4 Detector Unit). This record has
been beacen by Mr. Sydney Armstronz, of Victona
Avenuc, Barrow-in-Furness (Lancs).

He says: * With reference to your advert. I would like to say
that I receive FL telephony on one valve at the above address.
The speech is not very clear, but the music is fine.  The set of
parts were purchased from you some time ago, and I am very
satisfied with them."”

There is no reason why your results should not be as good as
Mr. Armstrong’s.  You will want to build up your cwn Set and
learn something about Radio. If you start with Peto Scott Units,
you will start right, because you can add just as many Valves as
you like. g e,

B @
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Our little Book teils the interesting story of g \..g
home-made Radio Sets.  Send for it to-day. 5 Qur new
Offices and Showrooms : § Booklet. |
explains

Featherstone House, | thewhole {

64, HIGH HOLBORN, f system :

[ W.Cl | a |
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RELIANCE RADIO
SERVICE CO.

THE ‘* RELIANGE "
CRYSTAL RECEIVING CABINET.

Consisting of Ebonite Panel mounted in Oak
Chabinet with lid; Tuning Coil and condenser,
Patent Crystal Detector, totally enclosed in glass:
4,000 Ohms. Double Headphones : 100 feet of
Stranded Copper Wire; 2 Shell Insulators.

No further outlay, no batteries required. Each
set has been tested and carries our guarantee,
and we conhdently assert that for the price it is
the most compact and reliable that is obtainable

PRICE COMPLETE
X£3-15-0

INSTRUMENT ONLY
£2-2-06

We have also a complete range of -
Valve Sets in stock from £8 8s.
to £20. Send for our catalogue
giving full particulars and illustra-
tions of the various.complete sets
and component parts for building
up scts that we have in stock.
Posted per return,. Our sets are’
open to inspeclion at our London
address at any time.  Demonstra-
tions given with pleasure. You
will not be urged to buy as we
know you will come to us after
comparing our goods with other
makes.  Call, "phone, or write.

TRADE ENQUIRIES SOLICITED, o o

RELIANCE RADIO SERVICE CO,
283, St. John Street, Clerkenwell, London, E.C.1.

‘PHONE: CLERKENWELL 4290.
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WIRELESS CLUB REPORTS.

The Editor will be pleased to publish concise reports of meetings of Wireless elubs and

associations, reserving the right to curtail the reports if necéssary.
reminded that reports should be.sent in as soon after a meeting as posslble.
m cannot appear in this paper in less than ten days after recelpt of same.

Hon, secretaries are
Reports sent
An asterisk

denotes afliliation with the Wireless Society of London.

Durham City and District Wireless Club*.

The eleventh meeting of the above took place
on Friday, 6th October. The chairman, Mr.
F. Sargent, F.R.A.S., opened the proceedings
by giving a hearty welcome to Mr. Guy Stephen-
san, of Crook, who was present for the first
time. Unfortunately, the lecturer for the
cvening, Mr. Ainsley, of the Henley- Cable Co.,
could not deliver his lecture upon ** Capacity **
owing to being ill. In spite of this, however,
the meeting proved a huge success, the members
considering the evening 10 have been one of the
very best so far,

Mr. Stephenson, B.Se.,c A.I.C, ete, drew up
a tabulated result of his latest experiments for
the benefit of all present. Lecturing in a clear,
concise fashion, and using the blackboard, he

" howed"all the relative positions of condensers,
transformers, tuning coils, etec., on his own set
to achieve the best results at the \anous wave-
lengths.

At the close of his excellent address, Mr.
Barnard pointed out that none of these figures
could be accepted as a standard, but one must
become thoroughly accustomed to 6ne’s own
apparatus, and%eep a log book of capacity and
indugtance variations in relation to the wave.
length received. The -above opened -out a
large amount of discussion.

Mr. R. W. Holmes, B.Se, AMLCE,
A.M.I. Mech. E., explained an ideal method
of drawing up graphs from tabulated results of
experiments, whereby a great deal of labour
would be saved, expecially when changing duo-
Jateral coils. One glance at the chart and the
tuning for the desired wave-length would be
accomplished in a few seconds.

After a short discussion upon valves, Mr.
Widdas, of Trmdon, described his crystal set
nnd the various crystals he had tried. Mr.
1. W. Rushworth, a keen erystal experimenter,
pointed out that he had a great respect for the
carborundum and steel arrangement.

The questions which had heen placed in the
question bhox the week previous were then dealt
with by the hon. sec.

Hon. sec., Geo. Barnard, 3, Sowerby Street,
Saeriston, Durham.

Cowes and District Radio Society.

In presenting the first annual report of the
Cowes and District Radio Society, it is possible
to, feel somewhat gratified-at the progress the
Society has’ made since its inception en Sept.
23vd, 1921; our present chairman being
the prime mover in setting the society on foot.
At that date the membership was seven; to-
day it is twenty-four. ~

It is noteworthy, as indicating the interest
the society has created or assisted, that a year
ago the number of persons in the district owning
wireless sets did not excecd six; the number
now must be over twenty.

That the interest has been so well maintained
is largely due to the valuable assistance given
thronghout ‘the year by Mr. Mugliston in a
scries of lectures on the principles of wireless,
also to Mr. Ball for many practical hints on the
manufacture of sets and for the- reading of

rs. at short notice. The committee are

ebted to these gentlemen for their assistance
"nd particularly to Mr. Ball for the provision of
the elub set.

The interésting discussions that have often
followed the lectures have proved that the aims
of the cociety has heen very largely ‘achieved. .

The' committee regret that owmg to increas-
ing pressure upon his time, Mr, Ball, who kindly
updertook the duties of hon. secretary, and
who did .vdluable work in the formation of she
sociely, found it necessary to reslgn the secre--
taryship.

‘Before retiring from office at ﬂxe end of the
year the committee have prepared a programme
for the coming session which they sincerely
trust ‘the members will take full advantage of.

Hon. see., L. Ingram, 1, Mill Hill Road,
Cowes, L. of W.

Hackney and District Radlo Society.

The society meets every Thursday evening,
aEx 7.30, at'the Y.M.C.A., Mare Street, Hackney,

.8.

Sir Arthur Lever, Bart., has been eleéted a
patron to the society, and Mr. L.'L. Robinson
an honorary member.

The society has applierl for affiliation to the
Wireless Society of London, as well as for an
experimental licence. A technical sub.com-
wmittee is at present engaged in constructing the
society’s wireless' set, which will enable prac-
tical‘demonstrations to be given.

Since its inception a great deal of keenness
and enthusiasm has been shown, the more
expert members giving all the assistance and
advice ‘possible to new.comers. There are at
present over seventy members, with an average
attendance of seventy-five per cent. At every
meeting there arc one or more ladies present,
showing that interest in radio mmatters is not
confined to the male sex. Members are of all
ages, from fourteen to sixty, all equally desirous
of obtaining hetter knowledge of this wonderful
science.

A cordial invitation is extended to all persons,
especially ladies, who are interested in the sub-
ject, whother' they possesa radio sots or not,
and it is hoped that in the near future member-
ship awill be. doubled, as it is only by uniting
their efforts will amateurs be ahle to protect
their interests.

Hon.” sec., Mr. E. R. Walker, 48, Dagmar
Road, South Hackney, E.8.

‘The North London Wireless Association.

An extraordinary general meeting was held
on Monday, September 25th, to reorganis¢ the
asgociation for the winter.

A hearty vote of thanks was cccorded to
both Mr. Prior and Mr. Auckland for the services
they have rendered the association in tho
capacities of secretary and chairman respec-
tively. The loss of their services through
pressure of business is greatly regretted.

A programme has been arranged with a view
to .interesting both the heginners and “the movre
advanced workers, and it is hoped that large
numbers wlio have recently taken up wireless
will joiu the association’s ranks, and increase
their knowledge of our interesting subject.

Wo shall also be glad if members will en-
deavour to attend regularly at the meetings
and assist in the arranging of future pro-
crammes by volunteering to read papers and
give demonstrations. Items such as descrip-
tions of sets, discussions of difficulties mot
with, useful hints, etc., are very useful and
assist in providing both profitable and interest-
ing evenings. The association is very fortunate
in having mueh of the Polytechnic’s valuahle
apparatus available for demonstration and
test purposes.

All interested in wireless, whether beginners
or expert, are invited to write to the Hon. Sec.,
or to attend one of the association’s meetings,
which are held weckly at the Northern Poly-
technic, Holloway Road, N.l,- commencing at
8 p.m.

l;{on sec., Mr. V. J. Hinkley, Northern Poly-
technie, Holloway Road, N.

The Hornsey and District Wireless and Model
Engineering Soglety.

On Friday, October
meeting was held.

A three;valve set was in use later, and good
reception of the concert transmitted by 2LO
to the Wireless Exhibition was enjoyed by all
present. Also music and telephony from
several amateur stations, was qmte clear.
Weather forecasts from GFA and FL in Morse
were ‘taken dowp by several members.

Qur mewmbership is steadily increasing and a
new. .programme has been formed. For par-
ticulars send stamped envelope to the secretary.

Hon. sec., Mr. H. Davy, 134, Inderwick Road,

6th, 0 successfnl

‘Hor 'nsey, V 8.

i aVamst risk of fire or damage by lightning.

ACCESSORIES
PRIVATE WIRELESS

INSTALLATIONS.

TELEPHONE HEAD SETS specially

designed for wireless work.  Terminals

[ enclosed to prevent receiving circuit being
interfered with.

VACUUM PROTECTORS (for pro-
[tecting the aerial) They secure protection

FUSES for protecting the filament
accumu]atoxs and batteries in the event of a
short circuit.

AERIAL WIRE & INSULATORS.
EARTHING DEVICES,
JACKS, PLUGS & SWITCHES.
H.T. BATTERIES, Etc., Etc.

Descriptive pamphlet and prices on application to

THE MANUFACTURERS:

SIEMENS BROTHERS & Co., L.,
WOOLWICH, LONDON, S.E.18,

Telephone :

Telegrams :
City 6400

Sienens, Woolwich.
AND AT

Belfast, Birmingham, Bristol, Oardiff, Glasgow, Leeds,
Manchester, Newcastle, Sheffield, Southampton.

WIRELESS AMATEURS AND RETAILERS
PARTS SUPPLIED FROM STOCK

List free. Condenser I'lates, 1,6 doz. pairs (post 3d.).
FRASER, SENTINEL HO., SOUTHAMPTON ROW, LONDON

Everything for Wireless

IN STOCK.

Make use of our

24-HOUR SERVICE

if you are tired of
delays.

Complete Lisls, two Stamps.

ELECTRICAL SUPPLY STORES,
5, Rlbert Terrace, King Cross, HALIFAX
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All Editorial Commumcatlons to be addressed The Edltor, POPULAR
WIRELESS, The Fleetway House, Farrmgdon Street London, EC4

Broadeast licerces can now be obtained for 10s.,
presumably at any post-office.

1t is some six months ago since these licences were
promised, but the fact of their being issued inclines
one to think that brordcasting really will start—*¢in
a fortnieht’s time.”’

I tave beard some extraordinary ramours lately—
and not idle rumours at that—irom semi-official
quarters which, to say the least of it, are dic-
concerting. Not to beat about the bush, I under-
stand there is another little movement on foot to
restrict amateurs, this time in connection with the
size of frame aerials.

Details are scarce, but it appears that the official
mind does not regard large frame aerials with favour,
or some such nonsense, and that amateurs are to be
so informed. However,  a .rumour is a rumour.
There may be something in it, and there may ngt.
In any case, I understand the Radio Association dre

quite wide awake,
THE EDITOR.

- enormous - number of

Oowing to the

queries
received daily

from . readers . of . POPULAR
WIRELESS, | have- decided lo reply individuaily
By post: A .weekly - selection’ of- questions will,
however, be printed on this page,. together with
the answers,- for ° the benefit ~of redders of
POPULAR “WIRELESS .in gepcral. - Qucstions
shouki be clearly and explicitly written, and
should be numbered and written on one side “of
the paper only.

At questions to be addressed to: POPULAR
WIRELESS, Queries Dept., Room 131, The Fleet.
way House, Farringdon street, London, E.C.4.

Readers are requested &o. send necessary
postage for reply.

M. E. P. (Leeds),—1I have in my possession
a large number of condenser vanes which I
should like to utilise. The vanes are 3 inches in
diameter and -035 inch thick. I also have some

spacing washers of ‘086 inch thickness. Can I
use these for _condensers of ‘001, 06005, 0002

mfd. ?. If so, how many plates do I require
for eaclx?

You would require 3t plates for the 001 mfd. con-
denser, 17 for thc 0005 mfd and 7 for ‘0002 mfd,

A. P. C. K. (Letchmore Heath).—What is
meant by the dielectric strength of a material ?

The diclectri¢ strength of any substance is the
property of that substance to resist the passage of a
current through it. The dielectric strength is measured
in terms of volts or kilovoits required to break down,
or picrce, a given thickness of thc materiai. The
diclectric strength is a difficult guantity to determine,
as it varies according to tiie conditions under which
the cxpcrm\(-nts are made, such as-the time for which
the voltage is ap})hcd prescnce of moisture, ete,

1 * #

C. 8. (Bedford).—As reactance is forbidden
by the P:M.G., I wonder if you would tell me
whether it is really necessary to employ it

Although reactance i3 a considerable help, especially
for stations which are & fairly long way off, it is
not absolutely necessary. In the placc of the reaction
circuit you can employ an H.F.—or radio-frequency—
amplifying valve. This will help matters for the
reception of soce. of the further sta ions, 80 that if vou
have a one-valve recelver with reactance, the addition
of an H.F. amplifying valwe will help to take the place
of your reaction circunit, which is not atlowed. 1f the
signal strength is to be inereased, an audio-frequeney
amplifier should be emploxed,

¥ *

“ REGENERATION >’ (8kipton, Yorks).—I am
quite a noviec with regard-to wireless, but as
I am a long way from London, and without
much spadce fo erect an aerial, I would like your
advice about the Armstrong eircuits. Which is
the best to use ?

We ara afraid that you will find the Armstrong

stper-regencrative receiver rather difficult to con-
struct unlesds you have some fairly- good experience

with ordinary valve gcircuits.. However, the receiver,
when once completed successfully, will fully repay
any ditficulties or-set-backs-experienced during con-
struetion. The three-valve eircuit is said to be slightly
less complicated in coustructional details than the
one-valve circuit, and will give wonderful results. As’
you have no room for an outdoor acrial, it seems that
you-wlll -have to use a frame acrial. * Why not get
experience with a frame aerial and four or five valves
first, and then’'go on t6 the Armstrong circuits ?

You ask if it i necessary to employ induetance and
e'\rth with a, lramc aerial. Inductance may be used
as. “loading”’ when very high wave-lengths are
required, but it is usual fo wind the aerial so that
it \nll.cover the desired band of wave-lengbhs. Ths
reactance coil may be coupled direct to the aerial, or

* else- to-a small- eail mscrted in-series with the aerial,

No earth: is requtired with a framne aerlal.
» * %

“Yrxen " (Edmonton)—What
‘“silent point ” in tuning in ?

In C.W. reception when the adjustments are su:h
thut the -induced and plate oscillations are of simil:r
frequency, and, thcrcforc, no signals are audible,

* *

G. M. N.( Oxford) ~—Upon what depends the
efficiency. of & transformer °

1ts efliciency for trarnsferring energy from the one
circuit to anotlier” with-a minimum of loss. : This
latter can occur to a considevable.extent should eddy
currents that would tend to c¢ppose the Induced
energy be generated in the eore.

is  the

Why are some intervalve transformers

'wound with a ratio of 1-1 and others 1.5 ?

That will depend to a considerable extent upon the
eircuits in which they are employed. Where it i3
desired to transfer the energy from one L.F, clrcuit
to another 1-5 is a useful mtfo, inasmuch as all valves
are potential operated devices, and -that will mean a
step up in pressure .

Why are the cores of tranﬂformers earthed
in some circuits and not in others ?

The only reason for that is presumably owing to
diversity of opinion as to the advantages of so doing.
Earthing the core is said to materially increase the
efficiency of the transformer, because it allows eddy
currents to run to earth instead of creating noises
and opposing the induced energy, and there seems
no logical reason to suppose that such is not the ease:
Practically, however, we have-found that aithough
apprecnable benefit appears to result in the majority
o{ c'hses, in others there appears to he no difference
at a

» L4 *
J. L. 8. (London).—Sound-waves arc sup-

.posed to travel with a speed directly propor-

tional to the elasticity of the medium through
which they travel in air 1,090 feet per second,
in water 4,707, and in steel 10,000 feet. per
second. : If that is correct, why is it that the
speed or velocity of wireless waves is said to be
constant, without exception, when we are told
that wireless waves are similar to any other
waves ?

Your figures are _eorrect.except with regard to
steel, which will vary wifh the mass of the metal to
an enormons -extent. Working:to Young's Medulus
of Elasticity, sound is supposed to travel through
steel at about 15,500 feet per s€cond, -The general
law which detcrmmes the velocity of a wave is that
the velocity is directly proportional to the square
root of the elasticity and'{nversely-promortional to the

(Continued on page 562).
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THE

“COSMOS”

makes an ideal

s" Crystal Type :
complete wilh :

: Radiophoue,

I aerial wire, insulators, * lead. ;
set of :
: double receiver telephones and :
i earthing materials. H

idng iR tube, one

8

RADIOPHONE

- CHRISTMAS PRESENT.

The ¢ Cosmos? - RRadiophone ilustrated - above is a
thoroughly efhcient Crystal Type Radio Receiving Set.
1t iis wmade by the firm with a vast ex- ;- o ML g
perience in every brauch of the Eleetrical Importaht Not

Industry, and can he thoronghly depended : Al types of “COSMOS” RADIO-
: PHONES conform with the

upon {u give satisfactory results within its %

1ange. Po:{)){asler -.Ge.neml's {?egtl;atio:zs.
Prjas £ B TROPOLIT
Bt M
Cardifi . i ELECTRICAL —<Co.LTD
. Bainburgh NV TRAFFORD PARK WORKS,
Glasgow . . MANCHESTER.

%! po ALL PURCHASERS OF

We are also manufacturing a series of valve type ‘ Cosmos ”’
Radiophones, Note Amplifiers and_Loud Speakers. Al

these types are designed to give perfect
results and no technical knowledge is
nccessary. 1T SHOULD BE NOTED THAT
WE GIVE FULL PATENT INDEMNITY
THESE
SETS.

4 . Leeds
H London
Send A Manchester
Newcastie-on-Tyne
Sheflield
Southampton
Swansea

for

Lists.




RELIABILITY

VOLT & AMMETER

Combined Dead Beat Pocket Type. New and not
German., Splendid Instrument in Nickel Plated
Case, Ideal dor Testing Cells and Filament Current,

POST 5 , NUMBER

PAID LIMITED

OTHER EXCEPTIONAL ,VALUES.
Aerial Wire, Bright Mard Drawn, 7/22 Copper,
36 per 100 {t.; same cnametied, 5/-
Aerial Insulators. -2x 2tins’ Shell type,
9d. cach; 2 In. Rect Type, 2d. eaeh.
Talephone _Transformers. {(Army
9. each; L.F. Transformers, 15/- each.
Vernier Condenser. 5 Plate for Panel mount-
ing 4,- each. .001-58 Piate, 16/6. - °
Wireless Jacks, with Plugs, 1/- the pair.
High Note Buzzer. (Army typo) Worlh trcble,
3/- cach; Tapping Keys, 5/6 each,
Dewar Switches, D.P. Change over, panct
type, 2f- cach. Small Switcharms,  6d. cachi.
Write for * Complete Supplementary Price List
of Exceptional Values,’’ sent Post Free.
All goods sent CARRIAGE PAID, tut with
orders under 5s. 6d. add Gd. for postage.

J. H.. TAYLOR & CO,
ELECTRICAL AND RADIO ENGINEERS,

Macaulay St., HUDDERSFIELD.
Telephoné, 311 .y'l‘eleq rn’ms: ** Thorough,’”’ Huddersfeld

type.)

CRYSTAL RECEIVING SETS AND
ALL COMPONENT PARTS.

Send for'Calalogue. printed on art paper
and profusely illustrated.

Price 3d., relurnabl: on first order of 5s-
Valve Sets, or Panels on the unit system,
also in Stock.

Valve Catalogue will be ready shortly.

P. H. BOYS and CO.,

ELECTRICAL AND WIRELESS ENGINEERS,
187, 'Goswell Road, London, E.C.1.
. 'Plone: Clerkenwell 4454,

NOVELTY “TWO IN ONE”
VARIABLE CONDENSERS.

Varlable Condensers with Vernler Fine Tuning Attachment,
Capacity ‘001 ‘00075 0005 0003 0002 -0001
Price 16/6 14/4 13/-- 12/- 11/3 8/6
Carriage Paid. Wireless Lists Free. 1rst
(lass Workmanship. Satisfaction Guaranteed.
WIRELESS COMPONENTS, 1, Milton Street;
Hulme, Manchester.

WOODWORKING

| TOOLS.
| Our 1923 Iliustrated List
- - is Now Ready - -

Send for your Copy, Post Free

GEORGE ADAMS

{Dept. P/W), )
255-6, HIGH HOLBORN; LONDON,
| W.C.1. \

CUT THIS OUT

“Popular Wireless” PEN COUPON Value 2d
Send 7 of theso coupons with only 2/9 direct to the
Fleet Pen Co., 119 Fleet St., E.C.4  You wilt
receive by return a splendid British-Made ldct, Gold-
Nibbed Flect Fountain Pen, value 10/6 (fine, medium,
or broad nib}, Tf only 1 coupon is sent {he prico iy
519, 2d. being allowed for each extra coupon up to 6.
(Pocket Clip., 4d.) Satisfactlon guaranteed or cash
returned, Special New Offer. —Your own name In
glit Jetters on oither pen for - extra. Lever Self-
Filling Model with Saftety Cap. 2/ extra.

L p My, wd | . o
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RADIOTORIAL

" QUESTIONS AND ANSWERS.

(Continued from page 560.)

square root of the density of the medium through
which they travel and wireless waves travel through
or are presumed to according to the theory g\ccepte({
by ok leading scientists, that all-pervading, un-
definable substance—ether,  Therefore the velocity of
wireless waves will depend upon the elasticity and
density of this. No analogy holds good from every
point of view, and waves in water, ete., serve but as
a visible illustration of what wireless waves might
look like if we could but see them.

% * *

“ BEAVER " (Forest Gate).—On these auto-
matic transmitters that work with a paper
slip with holes in, does the contact for trans-
mitting get made through thesé. holes, and, if
g0, how does that happen, seeing that all the
holes are of the same size ?

No there i3 no actual electrlcal contact made
through those perforations. It will be noticed tiat
the’ perforated slip has a line of smaller holes running
down the centre and that these holes are‘exactly in
linc”with the larger ones that run along abiéve_and
below. A small cogwheel cngages the“centre line of
perforations and draws it through the machine.
There are two little pegs that jump up and down
rising so that they strike the paper slip exactly inline
with the centre perforation. The paper will prevent
it 1i.ing to its.full extent, but the pez will not even
mark the paper to any considerable extent owing to
a fine spring.arrangement. If mo paper meets the
peg as it rises a small lever is actuated in a direction
according to whether it is the top or bottom peg.
* No paper ” while the instrument is running with »
tape Indicates a perforation in place as one or other
of the two little pegs rise, and the transmission of
signals will therefore depend upon the position and
frequency of the larger perforations, If mo slip is in
the machihe at all while it is running the little pegs
jump up and down uninterruptedly, and the result is
fhat the small lever inside moves backwards and
forwards nnd causes the transmission of a series of
** dots ** such as can often be heard coming from one
of the large stations just after the letters ** NW”
(*Now Wheatstone ”’) have been sent, indicating the
slight delay between the switching on of the auto-
matic transmitter and the placing in position of the

perforated slip. As a matter of fuct that delay is,

often to allow the transmitter to gather up speed,
whicli is necessary when the slip commences abruptly
with the perforations.

- * * -

“PrzzLEp” (Burnham).—Why do you
speak of the resistance of a long earth lead and
advise the use of several leads, each one of
whiceh I note is of the same size as that used for
the aerial ¥

Because a maximum of current exists at the earthed
end of an aerial system. A very rongh analogy
would be that of a very high tower, say, 800 feet
high. It would necessarily reyuire to be much
greater at the base than towards the top.

Would you consider 12 feet a long carth
lead ?

No';'not wmluly lony

L e * *

“JoxoRAMUS 5 (Ipsyich).—Will a _valve

function- liorizontally -or in any position, or:

must it be vértical ¥
It will fupetion. cqually well in any position.

# ” #

G. T. S. (Waltharstow).—I have been told
that several _stations—amateurs—transmit
upon a wave-length of 60 metres ; is this so ?
It I am correct, how is it that they can get
down to that wave-length ; surely their aerial

- and the necessary windings will prevent it ?

We have heard of amateurs transmitting on the
wave-length you mention, but not very recently.
The method employed for such low wave-lengths is,
of course, to place capacity in series with the aerial
and the earth. This will mean a great loss of energy
and efficiency. however, and this is why the low
wave-lengths are not more oten used for commercial
purposés.

* # *

* DisTRESSED ” (Tunbridge Wells).—I have
been using a crystal receiver, and the other day
1 unfortunately broke a piece of the crystal
off. What shall I do ? 1 have only quite a
small picce left. and, of course, the broken
piece

You do not state the kind of crygtal you haye been
using, but in all probability you will be able to use
both the broken pieces. It not infrequently happens
that a fresh series of sensitive points are discovered
uPon the new surfaces of a broken crystal. Test the
pleces separately and it is quite likely you will find
vou have now got two good erystals in the place of
the one you thought you had destroyed.

* * *

R. F. C. (Radlett).—I am still very hazy a3
to the difference between-.the various waves,
wireless, light. heat, and sound. I cannot un-
derstand, for instance, why wind has no effect
on wireless waves, but it blows sound waves
all over the place; also it seems that heat waves
are blown away as well, because on a hot day
the wind very soon cools things down. I
should be glad if you would clear these matters
up.

In the first place, wireless, heat, and light waves
are ether waves; sound waves, iowever, are air waves.
As you know, ether is unaffected by air and air cur-
rents, therefore the wireless waves are unaffected by
wind. Sound waves, however, being air waves, aTe,
of course, destroyed or deviated by wind. With
regard to the heéat-wave problem, the reason you fedl
cooler in a breezg on a hot day is not duc to the
blowing away of “the heat waves, but to the
constant change of air—cooler than you are—and
this causes hcat to flow rapidly from you to the
air. This, of course, raises the tempersture of the
air, but as the_ air is continually moving—owing to
the breeze-——the "hot -air is replaced .continually by
the cold, and so the heat keeps on flowing from you

into the air. This loss of heat naturally makes you
feel * cooler. ”

» # *

“Vacuum ” (Aberystwyth).—I understand
that the eclectric light bulbs are partly evacu.
ated so that the filament will last longer.
Why is this * Could I not cvacuate bulbs by

passing an electric spark through them,
thereby using up the oxvgen ?

The reason why electric light bulbs are partly
evacuated is, as you say, to prevent the burning out
of the fllament. If the air was allowed to remain in
the bulbs, the heated filament would be oxidised by
the oxygen present and thus ““ burn out.” It is to
prevent this oxidation that the bulbs are evacuated.
Your idea is quite good, but unfortunately would not
wgrk, owing to the chemical side of the experiment.
When an electric spark is passed through air it does
not use up all the oxygen,  Instead, it canses the
oxygen atoms to rearrange themselves. Some of
them attach themselves to the mitrogen-atoms that
are present, forming oxides of nitrogen. while the
other undergo a curious change. Usually, oxygen:
atoms are in pairs—Os—but the eclectric spark
breaks up these little ¢roups and causes the atoms
to join up in “ threcs *—0,. This is known as ozone,
and is the canse of the peeuliar smell accompanying
an electric discharge through air. So that all you
would do by Enssihg an electric spark through a bulb
of air would be to change the positions of the atoms
of the oxygen present. Instead of each three groups
of Og, you would have two groups of O;—and thus

. you woyld be no nearer the vacuum you were hoplug

to ereate.
* 4 B

M. J. H. (Nuneaton).—What is the function
of the two jacks in the Armstrong circuit
shown “in No. 22 of ’orrrLaArR WIRELESS i
Can I use anything in the place of the jacks ?

(Continued on page 564)

RADIO ASSOCIATION

ENTRANCE FORM.

To I’ro[ess_or A. M. LOW, D.Sc., A.C.G.1.,
M.1.AE, F.C.S5., Hon.Treasurer
RADIO ASSOCIATION,
44, Greal Russell Sireel, W.C.1.
Dear Sir,
Please enrol me as a Member of the

Radio Association, for which 1| enclose annual
subscription of 2s. Gd.

Name it ftll ooviiiiiiiiiiiiiiiiciiiiviivaes = i
(with Tilles)

Address

‘““Popular Wireless?’ Special Form
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Important Introductzon of Better WIRELESS APPARA TUS

GAMAGES Broadcast Receivers

HESE new Wireless Apparatii are ideal both for.the begmner,
owing to their simple tuning arrangements, and for the serious
experimenter, who can add further stages of amplification at will,
Designed after countless experiments, regardless of cost, and made

and finished in the best possible manner. Call and see them in

our Wireless Salon. There also you will fmd the largest rang= of
Wireless Apparatus at London’s Lowest Prices. Ever since the
department was opened in 1908, Gamages have been foremost in
innovations, design and quality. The thousands of enmthusiasts

usmg Gamage apparatus more than lestlfles to- their quallty

SINGLE-VALVE RECEIVER
A most efficient and compact set; comprising tuning
unit and valve detector. Wave length 300-500 !
metres, but any wave length may be obtained by :
the addition of ordinary Honeycomb coil. Note
the position of the Marconi “*R' Valve—the fila-
ment, being held vertical, cannot touch grid when
sagging takes place. The tuning coil entirely elimi-
nates self-induction and self-capacity effects.
TELEPHONY can be reccived up to 40 miles, and
spark signals over a considerable distance. This
complete set, licensed and passed by the P.M.G. and
the Marconi Company, comprising the * Broad-
caster ” H.T. Battery, L.T.
Battery, Phones,

! ments is

and Lead-in tube. Price

A. W. GAMAGE, Ltd., HOLBORN,

HE Workmanship and
Finish of these instru-
absolutely the
finest possible, as an
inspection will prove.
*Write now for

GAMAGES
WIRELESS

ry, LT, . CATALOGUE
Wire, Insulators, Switch, £22 los. Sent post free on request. :

TWO VALVE RECEIVER
Similar in design and principle to the Single Valve
Set. The combination 1 Detecting and 1 .L.F.
\mplifying gives exceptional volume of sound,
The normal wave length is 300-500 metres, but can
be lcousxder\bly increased by ordinary duo-lateral
coils
TELEPHONY can be reccived with exceptional
clarity and volume over 50 miles,~and .ordinary
sPark signals up to-1,500 miles. Thxs set has been
licensed and passed by the P.M.G. and Marconi
Company. - Fitted in highly- polrshed matiogany
gabinet, and complete with “ Broadcaster” H.T.

Battery, ‘L.T. ' Battery,

'Phones, Aerial Wire, Insu-

lators,  Switch, Lead-in 30 57 S
Tube, etc. Price

LONDON, F.C.1. %%

“HESTAVOX?” L.

(Type G.P.0. Reg. -No. 1007)

Broadcast | Receiver

This is a well designed and beautifuily finished lnscrument fully approved
by H.M. Postmaster General and Ylcensed under Marconi Patents. Ithas the full
range of wave-lengths {rom 180-20,000 metres and is fitted with Reaction directiy
coupled to the Aerial Tuning Inductance. **Hestia’ Amplifying Units can he
added as required, thus making up a multi-valve set by easy stages.

ASK YOUR DEALER FOR FURTHER PARTICULARS
If he cannot furnish them write for our. !Iluscrzted Lodse Leat Catalogue,
Post free €d. (returnable with first order)

The < HESTIA ** ENGINEERING COMPANY,
32, PALMERSTON ROAD, Dept. PX

1 min. South Acton Stn. ACTON, LONDON, W.3.
{W.L. or District Rly. )

Showrooms oper
9am. —6 p.m.
Telephone :
Chiswick 386,

—YOU MUST HAVE A—

—Chelsea Steel Mast
' The- Chelsea- hollow

steel mast stands 30 ft.
high, 1s built in four
sections, and ‘1s sold
completely equipped
for fixing.

The equipment in-
cludes— 30 ft. mast,
painted battleship
grey, sole plate, in.
termediate and top
stay plates, 6 stecl
ire guy ropes,
2-ft. long iron earth
pegs, 6 strainers,
12 § hooks, and 1
galvanised pulley
block.

PRICE F:O.R.
£5:10:0
& Prompt Deliveries

{ - from Stock.

a7 1 - . TRADE SUPPLIED.
THE "CHELSEA™ AERIAL MAST. =

CHELSEA MOTOR BUILDING
CO,, LTD,,
164,King’s Road, Chelsea, S.W.3.
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PORTLAND’S
Parts by Post.
" EBONITE 4

s. s, d.

4x4. .1 3 12 x 7 . 6 2
7x by . . 2 8 12 x &% 6 5
8x6. . .390112x10. . .786
9x6., . . 35] 15 x8: . . 890
10x6. . .39 12 x12 9.0
12 X 5% .4 2| 1kxes . 916
9x8F . . 410 14 x12 10 5
Tx5. . 5 3 18 \]8(11'1![=hcet)1210
36 x 18 o

71bs, . . £13s.0d. 98 1bs. . . £4.

No charge for cutting, waste, or postage.
Delivery by return of post,
Qu:lity A1, DRILLING, manufacture—BRITISH.
Thickness One Quarter; Surface Flat.

JAMES PORTLAND, 39, Sinclair Road,
Olympia, W.14.

N.B. Mr. Portland stocks 200
Wireless Parts.

BESSS s R

Spilendid Ex-Govt, 'Phones; 150 ohms, New con-
dition; robust censtrietion. Diaphragms, 2 in. Stalloy.
Elastic enamellod hcadhnnds, with leads, Tested valves
and erystal before despatch. 'Phones, 10/6; with trans-
former, 17/6. Post frece. Terms cash.—S, WYMAN,
110, Ladbroke @Grove, London, W.10.

IF YOU REQUIRE A FULL EX-
PERIMENTAL RECEIVING AND
TRANSMITTING LICENSE
you must satisfy the G.P.O. that you
have a sufficient knowledge of w/T
sclence to warrant the issue of such a
_license. THE LONDON TELEGRAPH
TRAINING COLLEGE, LTD., will give
Yot the neéessary qlmhﬂcntlons in 12

- Lessons,
Write for full particulars of Frcnmo
Lectures to Scerctary (Dept. 12 WQ 262,,
Earl's €ourt Road, London S\

SPECIAL OFFER. WIRELESS'. L!MI’I]‘.D\UMBER
Speeially selected Fir.

POLES (Odd lengths to join, 4d, ft.} PoLES

18 £t high TS - 4inch butt

Carriage Paid 5{- cach (1/- extra over 100 miles).
COLEMAN & SONS, 7, Cranfield,

TO THE TRADE.®
Ebonite— —Copper Wire, Bare &

Covered~Aerials—Sleewngs, &cC.

Wireless Supplies. Prompt q‘:liverv.

Cables & Electrical Supplies, Mica House, Ottord St 2y

Caledonian Rd., London, N.1. Telephone : North 805

MOORE BROTHERS

CABINET MAKERS. "f_)

CASES EOXES; SWITCH-
BOARDS, etc, for W'IRELESS
SETS—A Speclallty 4 b

Works

_ 4
8, POWELL STREET, GOSW.—EL!; R.OAD, E.C1,

COMPLETE VALVE
AND CRYSTAL SETS.
Prices from £4:10:0 to £25°

] (Details on applwuhon)
I WIRELESS COMPONENTS, Lid,

ALL COMPONENT PARTS'

of high quality, at reazonable prices-
(Price list [ B) free on application.)

These prices include absolutely every-
thing for complete receiving stations.
16, Manette St., Charing Cross Rd. W €.2,

 ——
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RADIOTORIAL
QUESTIONS & ANSWERS.

(Continued from page 562).

The jacks shown in Fig. 3, page 468, perform the
function of bringing in either two or three valves as
required. The single jack on the right of the diagram
is for the telephones and can be replaced by terminals.
The double jack between No, 1 and No. 2’ valves
operates in two ways. As shown it connects the
primary of the intervalve transformer to the vario-
meter amd the plate of the second valve, thus bringing
the third valve into operation. When the telephone
plug is inserted the above circuit is automatically
broken, the third valve being disconnected while the
"phones are in circuit with only the first and second
valves operating. Instead of this jack a double-pole
single way switch could be inserted, connecting the
variometer and the plate of the second valve to two
terminals and to the centre of the switch while the
other ends of the switch are connected to the primary
of the intervalve transformer. When the switch is
open the two valves are used—the ‘phones ate con-
to the two terminals—and when the switch is closed,
the third valve i IS brought into oper'mon

* PuzzLED ” (Ipswich).—I nnderstand that
I cannot use a reactance coil at all now, not
even with a secondary coil coupled to the
I have a two-valve set, one H.F. and
one detector, can 1 do anythmﬂ ahout the re-
actanee problem ?

Yes, if you care to use a hasket type transformer
for your valve coupling, the reactance can be coupled
to the tmnsformer

* #*

Y K. (Oldham) —What .is the difference
between honeycomb and lattice coils *

In winding a honeycomb coil thie turns wave from
side to side in such a manner that alternate layers do
not cross in parallel.  In the case of lattice coils every
other layer is wound straight round as in the ease of

'smglc la)er solcnmd colls

*

\Vhy do not H.F. tr’msformers have iron
cores

Because thc mtenwlfylmz of the magnehc field by
introducing an,iron.core would,provide an impedance
o HF: ocutrents. -~ An>L.F, transformer acting as a

* Ehdke to tlfcvé latter is provnded mth such a core.

1) P}:RPLE(ED - (Wansfead).—Are licences

- still to be issned- for"home made sets, as I

cannot obtain any mformatlon from the local
post office ? v

Yes.
., London, will-still-be issued in
exactly the same way as previous to the inception of
broadcasting. The granting of broadeasting licences

is for a specific purpose and willin no way afiect the -

a

issue except in pofnt 'of ‘hours and wave- lengths of
transmisslon and the tise ‘of reaé¢tion in order to pre-
vent interference.

E £ L]

H. A. (Tonbndge) ~—What would be the
capacity of a variable condenser of 31 plates
effective area of moving plates 15 sq. ems., dis-
tance between fixed and moving plates 1313
cms. ?

0003 ecms. npprov

*

B. V. D. (Bristol). —What is the principle
emplpyed in the' construction of electro-static
measuring instruments : isfit anything to do

Experimental, licences to be obtained f {
“ the Seerétary, G.P.0. &in

ness {only 10 or so vanes are reqmired) is ideal for
high pressure work.
* ] ®

“ CoLONEL BogEY” (Chadwell Heath)—
Referring to the article on the construction of
the Armstrong Super-regenerative circuif, do
the figures L-1250, ete., refer to the number of
turns ?

No. L is the symbol for inductance, and the prac-
tieal unit for this is the microhenry. Therefore the .
above figures represent the microhenries of induct-

- ance value rcqmrcd for the coil.

* * *
“ OSLY AN AMATEUR” (Renfrew)—What

‘dimensions should my former be to cover all

wave-lengths using 22 S.W.G. ?

We advise you to use 24 8.W.G., otherwnﬂe ¥Ou Wi ilt
need such a large former. To cover the most im-
portant wave-lengths 250 or 300 metres to 2,600
metres, use a 10 in. by 5 in. former wound with about
380 turns of 24 8.W.G. This will easily take you up
to about 2,800 metres. The set you mention should
certainly sqtlsh the P.M.G.'s requircments.

RERIAL EQUIPMENT

Consisting of 100 ft. 7-stranded en-
amelled copper wire, strong yet
flexible, 3 “‘shell” type porcelain
insulators, light in weight and highly
efficient, and ebonite leading-in tube,
suitable for fitting in window frame.
The complote outfit,

Price 6/6, post paid.
essories. List free.
The OMNIPHONE WIRELESS

24, WARWICK STREET,
REGENT ST., LONDON, W1
. 20 yards from Regent Street between
Maison Lewis and Robinson & Cleaver's.
Phone: REGENT 3335.

All accessories.

MAXIMUM HIGH - RESISTANCE HEAD-
PHONES, niagnets Wolfram steel, adjustable earpieces,
very sensitive, with cords and tags. On approval,
against I'.O. 22/-, Moncy returned il not satisfied.
Price, 25/- after first 3,000 sold.—Pinkerton, 1,
Duke’s Lane, Kensington, W.8.

t\(.%(:llMIILAT()Re etc. New and Guaranteed

Voit, 25-Amp. (‘eIlulond 11/3. Postage 1.
4 Volt 40 Amp. 17/6 6-Volb, 40-Amp. 25/6
- 60 - 4, 21{3 6 , 6 ,, 31/-
80 27/- 6 ., 80 . ,, 36/~
P.cking, 176 extra, Packing, 2/- extra.

7/22 Aerial, 5/6 100 ft.; Mullard Ora Valves, 15/-;
15-V. Siemens H.T. Bmttenes, 4/-; -Marconi R.
Valves, 17/6; Accumulator Charging Board, 37/6;
Voltmeters, Watch patternm, 0/12- Volts, 6/-
Cash .\uhh order. Goods despatched per return.
LOWKE & SONS, Ltd., Northampton,

T0 WIRELESS EXPERIMENTERS. PATENT YOUR
INVYVENTIONS.

They may prove very valuable. Particulars and

consultations free, BROWNE & CO., Patent Agents,

9. Warwick Court, Holborn, London, wW.C L

Kstablished 1840. l‘elephone Chancery 7547.

TUNING INDUCTANCE COILS 9x3-
WOUNXD WITH BEST I'N'AMELLED COPPER WIRE.
MOUNTED, TEST AND REL LE.

(POStage 1/=)e

single Suder, 10/-; Doub e, 11/6,
CH SMIT
102, Balsnll Heath Roa.d BIRMINGEHAM.

ARDS

with capamtv, | ast
notice that the electro-
static voltmctelx looks

ZUARITH R

-extremely like a: van-
able_condenser;? 1 - ©
In" these electro-smtlc
instruments there 1s no cur-
rent flow as in the moving
coil and electro-dymamic
instruments, hence the
term  static—stationary.
Tte principle is that ;the
attraction between  two
oppositely. . charged con-
ductors is propomonnl to
the square root of their
difference in pot,entinl.
Interleaved . brass ' vanes
are employed, but-as -the
distance between' the fixed

=

2 CRYSTAL
RECEIVING SET.

(British throughout.) =

S

One of many items
from our catalogue,
completc as illustrated.

£3:7:6
Guaranteed to reccive

BROADCASTING

and’ movmg yanes vnﬂos
-from ‘2 in-for 2.000v.*in

Tustrated Catalogue, mcludmg List of Statlons. etc., 6d. post free.

struments up to 2 in. for
20,000v. capacity valug is
fmall. "It will'be observed
that the Tonstruction in
simplicity and compact

EON

WIRELESS SUPFLY COMPANY, =
115, FLEET STREET, E.C.4. =
I
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I've got Mullard

Accessories

The wireless components with a world-wide reputa-
tion of many years’ standing.

They will ensure your getting a set which looks
well, works well, and ‘speaks '’ well.

For receiving vocal and instru-
mental items you must have the

MULLARD “ORA"” Valves

to get the best results.
Oscillates — Rectifies — Amplifies

Specially recommended where good
amplification is required.

The * Ora’’ Valve requires about 3'8 volts
on the filament and 30 volts or ov°r between
the anode and filament for efficient results.

15/~ Each.

IMPORTANT NOTICE

The great demand for Mullard “ ORA™
Valves and other accessories has compelled
us to open much larger works. A greatly
increased output is now available, '

The MULLARD “ R " Valve is now
reduced in price from 22/6 to 17/6.

Mullard Radio Valve Co.Lifd.

45, Nightingale Lane, Balham, S.W.12

R T T TR T TR T T T LTI TR

Contractors to HM Admiralty
(Signal School, Portsmouth.)

War Office Rgyal Air Force & PostOffice.

Telephone: Codes: | Teleqrams:
Batersea 1068 ABC(5Ed) Radiovalve Hammer Lond?
Bentley's
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Why not
“LISTEN-IN"

MARCONI
STANDARD.

Manufactured under
BROWN'S PATENT
No. 134353/18 by
Sole Licence.

F No. R 1281

“RADIO”

Ladies’ Hand 'Phone

Designed to give the user the greatest comfort
and convenience when receiving, and particu- |
larly desirable for use of ladies, enabling them
to “listen-in” without the necessity of
wearing overhead straps; thus avoiding dis-
arrangement of their coiffure.

H

A High-Grade Instrument.

Weight 22 ozs.
Ideal for Broadcast Receiving.

To be obtained from all Dealers or direct from :

Sterling Telephone & Electric Co.,

TELEPHONE HOUSE. LTD.

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

| Telephone No.: 4144 Museum (7 lines). Telegrams: ¢ Cucumis, Wesdo, London.” |
1 Works : DAGENHAM, ESSEX.

i Branches : NEWCASTLE-ON-TYNE : 9, Clavering Place.
e CARDIFF : 8, Park Place.

Write for LEAFLET No. 333.

November 18th, 1922

\ revisep PriCES OF

THE

RECISTERED

WIRELESS RECEIVERS.

PRICE

Inclusive of all Royalties.
TYPE. £ s d
‘‘ The Scout’’ Crystal Receiver
Royalties included—7s. 6d. ... ... 3 100
21. Crystal Receiver
Royalties included—7s. 6d. ... ... 4 15
20. Crystal Receiver
Royalties included—is. 6d. ... ... 5 10
30. Crystal and Single Valve L.F.A.

© © © © O

Royalties included—£2 0s. 0d. ... 12 10
83. Crystzl and 2 Valves (1 Detector)

Royalties included—£3 7s. 6d4. ... 15 0
84. Crystal and 3 Valves (1 Detector)

Royalties included—£4 10s. 0d. ... 23 0

All the above Crystophone Receivers are designed

to P.M.G. Specification, and possess the exclusive

features of maximum power, simplicity, purity of
tone, and no atmospherics.

INSIST on a practical demonstration before
you purchase—isall we ask. 1T IS SUFFICIENT
TO PROVE THE SUPERIORITY of

- Cysto

| COWL INSULATORS

(PROV. PATENT)

GUARANTEE.—100 PER CENT. EFFICIENCY
FROM AERIAL TO RECEIVER IN ALL WEATHERS.

! AERIAL :
I INSULATORS |
: Price 1/9 each. |

Crystor Aerial Outfit

SINGLE - WIRE AERIAL,
2 Crystor Cowl Aerlal Insulators, 1 Crystor
Cow! Lead-In (vertical or horizontal), 100 ft.
Best Quality stranded copper Aerial Wire,
100 ft. Best Hemp Rope, and one pulley
block, packed in box. Price complete,
Postage 1/6 extra. |8/6

containing

Horizontal Wall or
indow

! I

i ! Vertical Root :

| ! ortime; reet, - i

|LEAD-IN | & oo W LEAD-IN |

| &6 | |
\

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

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

Advertisement Offices: Messrs, J. H. Lile, Ltd., 4, L

Post. Subscription rates: Inland and Abroad, 17/4 per annum, 8/8 for &ix months. Sole agents for South Africa: The Central News Agency, Lid.

udgate Circus, London, E.C.4.

Registered as a newspaper and for transmission by Canadian Magazine
Sole agents for

Australia and Now Zealand: Messrs. Gordon & Gotch, Ltd.; and for Canada: The Imperial News Co., Itd. Saturday, November 18,;/9;’.&

All Applications for Advertisement Space in POPULAR WIRELESS to be made to JOHN H. LILE, Ltd. (Sole Agents), 4, Ludgate Circus, London, E.C.4. Phone: 10308 Cantral.
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No. 26. BROADCASTING HAS BEGUN.
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Nov. 25, 1922,

FEATURES IN THIS ISSUE:

Notes on the London Ether.
A Valve Detector Panel.

How to Make a D.F. Station.
An Accumulator H.T. Unit. ,
Making a Volt or Ammeter. Hints to Amateurs.
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Do you get

Q- B,

OUR crystal or valve may be the
best of their kind—your aenal.hlgh
as Snowdon, your tuner beautifully

selective, but unlcss your ‘phones are
OK. you won't get maximum * sigs.
Signals come™thumpingin” through ERICSSON
’PHONE:—they're bui't that way——for never-
failing clarity and sensmvxty The magne!s never
lose their strength and *shorts™ don't exist.
And they're easy and comfortable to the head.
Back of ERICSSON ’PHONES js the
accumulated experience of a generation in
telephone manufacture.

Write for Purliculurs

The BRITISHL.M. ERICSSON
MANUFACTURING Co., Ltd.

Head Office : 67/73, International Buildings,
Kingsway, W C.

2= per pair
,000 ohms.) |

Iresistances'
Iin stock.

Telephones

B
o=

MW\’WM,

HULLO'

1 C.Q.
% WILL DAY CA LLING
% TO ANNOUNCE SOME RARE BARGAINS.
BEST FRENCH HEAD PHONES
4,000 ohms - . 22/6 per pair
i BEST FRENCH HEAD PHONES

8,000 ohms ,. .. 27/6 per pair
SPLENDID QUALITY "BRITISH
HEAD PHONES, 4,000 ohms
Singie Head Phones, with Cord, 150
ohms
Single Head Phones, w1th Cord tmd
rubber ear-pads, 150 ohms e
Trench Buzzer Sets, complete with
Single Head Phone . . 10/6
Best Quulltv Filament Resistances .. 2/9 each, Postage 3.
Switech Arms with Laminated Blades 1/- each, Postage 3d.
3-Way Coi! Stand for Panel Mounting 15/- each, Postage 6d.
Best Ebonite Knobs with Brass Nuf
inserted 2 B.A. .. 5d. each, Postage extra
Tnsulated Sleeving, all colours .. 5d.yard, Postage extra
Brass Terminals with Nut and washer 1/- doz., Postage id.doz
Complete Set of Parts, including two Ebonite Plates, 4" x 4"
for making Best Qualnty Variable Condensers,
‘005, 7/- <ot ; 0003, 5/- set.
without Eboml‘e 1/9.
These are only a few af our bargains. Do not fail to send
for our Price List giving the lowest prices for the best
quality goods.

26/~ per pair
6/- each
6/- each

.e .o

001 §/- set ;
Set of Vernier Condenser Parts

Postage on «ll goods ex'ra.

We always Stock the Famous HERTZITE CRYSiAL

at 2/6 each, or mounted in Brass Cup 2/10, postage 3d. extra.

Wi, DAY, L1D,
19, Lisle St.,Leicester Sq., London Ww.C.2.

’Phon> - Reuvenr 4577 Telaarams

Q

Titles. We: fmn(l London

November 2ith, 1922

tFLLOCRYst

This s an excellent crystal
receiving set, which gives very
good results on all wave lengths
from 300 to 1,500 metres, and
is suitable for receiving broad-
casting from ships and long
distance stations.

The adjustments are simple
and easily made, and the silicon
crystal detector well maintains
its sensitive state.

No batteries are required.

The set is sent out complete and includes 100 ft.
coil of 7/22 stranded copper aerial wire, 2 shell
insulators and one parr 4,000 ohms double
headphones.

Every set 1s tested and guaranteed to receiving
broadcasting up to 5 to 20 miles, and Morse
sxgnals from much greater distance.

The “FELLOCRYST >’ is British Made throughout.

PRICE COMPLETE £3 : 7 : 6

{Postage 1/6 extra.)
Extra 4,000 ohms double headphones 30-
(Postage 1/-)

FELLOWS MAGNETO Co., Ltd.
LONDON, N.W.10.

Telephorne : Telegrams:
WILLESDEN 1560-1. * QUIXMAG,’’ "PHONE, LONDON

-

/of@ 9ooc(a/~}ee%wf
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| NEXT WEEK.

THE ORIGIN OF THE
FLEMING VALVE

BY
DR, J, A, FLEMING;

| .R.S.

A specially written
article for “Popular
Wireless *” by the famous
inventor, The fascinat-
ing story of the dis-
covery of the valve,

ORDER YOUR COPY NOW I

At Last !

BROADCASTING began on Novem-
ber 14th. I have been waiting a
long, long time to write thosc brief

words, and now that I have written them

I find it hard to realise they stand for

something that has at. last been accom-

plished.

When 1 heard the news I could at first
hardly belicve it.

Some friendly fellow ’phoned up the
office and warned the Editor to prepare
for a great shock ; but no one spared my
feclings, and can you wonder that I fainted
right away when I opened The Times”
and saw the amazing news ?

The Latest Recruit,

Press News,

RUE, broadcasting is not yet quite on
its legs ; but it was a happy thought
of the powers that be when they

.decided to give us a limited service until
the final formalities had been completed.

It is gratifying to learn that the Broad-
casting Company has come to a complete
understanding with the Press with regard to
the broadcasting of news matter. We may
yet get our football results and the verdiot
of the 3.30 by Radio.

* * *

Sir William Noble.

WONDER how many amateurs realise
what a deep debt of gratitude they
owe to Sir William Noble, the chair-

man of the Broadcasting Company? Sir
William has devoted considerable time to
broadeasting problems, and in no small
measure is due to him the fact that broad.
casting began the other day. His position
as chairman of the Broadcasting Company
has not been an easy one by any means ;
it is a position calling for any amount of
tact and patience.

But, although we have not seen his
name in the papers displayed with as much
ostentation as those of lesser lights in the
broadcasting firmament, readers of PopuLAR
WIRELESS can take it from me that Sir
William Noble is ‘the chief navigator of
that somewhat overdue ship, the Broad.
casting Company. The voyage has been
perilous and difficult, but Sir William has
proved a first-class pilot. Our best thanks
to him.

ﬂ! * * Ed

The B.C.’s Plans.

IR WILLIAM outlined his plans to * The
Times ” recently. ‘At the begin-
ning,” he said, * broadcasting will be

conducted purely from a social point of

view. Each evening there will be given a

brief synopsis of the world’s news, prepared

by the four Press agencies who are acting

together to supply the company with such a

synopsis twic¢e nightly. Then the Meteoro-

logical Department of the Air Ministry is
supplying us, at first at any rate, with two
weather reports. It may be that we shall
arrange for a third report, but that has not
yet been fixed up. The first of the two
reports will be given dircctly the station
opens, and the other between 9 p.m. and

10 p.m. In addition to this news there will

be concerts, instrumental and vocal, and it

may be that later we shall arrange for
specches” written by popular people to be
broadcast.”

* * *

2 Lo.

IT was only fitting that broadecasting
should begin from Marconi House, for
after all, Marconi’'s are the pioneers

of the great game of ether shaking, and their

SO

TOPICAL NEWS AND NOTES.

6565

COMMENCING
‘SHORTLY,

A NEW SUPPLEMENT
FOR THE BEGINNER.

Full details on how to erect

an aerial, what type of set

to buy, ete., and a speciai
elementary arficle,

This Supplement will be
self-contained and will not
interfere with the present
make-up of “iPop ular
Wireless.”?

services to the world Rave yet to be fully
appreciated.

The transmissions from 2 LO have, as
all amateurs will agree, been consistently
good ; and it will: be a lucky broadeasting
station that secures the services of such an
excellent ““ announcer ”’ as that gentleman
whose voice we are so familiar with at 2 LO.

How many times have we heard him say :

“ We hope you have enjoyed our concert,”
and how many times have our feminina
friends, invited in to hear the music, in-
voluntarily cried out: * Yes, thank you,
wé have!™ as 2 LO regretfully announced
*“ We are now closing down ?

* * *

A Radio “ Big Ben.”’

HE Election Results from 2 LO were
well reccived by’amateurs in many
parts of the country. The * Big

Ben ” effect, caused by a chiming clock in

the transmitting room at Marconi House,

came out wonderfully well on my loud
speaker and rather puzzled the houschold.

The sonority of the ‘ bell tone” is really

remarkable, and the accuracy- of the time

given likewise.
* * #

The New Broom.

I HAVE been making enquiries among
various manufacturers, and many assure
me that there is alrcady a noted revival

all over the country in broadcasting. It
was only natural that public interest should
wane when broadcasting was dclayed
again and again, but now that it has really
commenced the old enthusiasm of six
months ago has broken out afresh, and busi-
ness will certainly be brisk in. the wireless
line.

Expenmenhl Set erected by Mr. W. G. Boothroyd, 44, Leyland Road, Southport,
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NOTES AND NEWS.

( Continued from previous page.)

‘For the Beginner.

THE Editor asks me to say that a new
special supplement for beginners
will shortly commence in PoOPTLAR
WiIRELESS. This supplement will in no way
interfere with the present” standard of
technique attained by the paper. Readers
who have taken in PorcLar WIRELESS
from No. 1 will, naturally, not want to start
all over again, but for new readers a special
section will appear weekly fo cater for
their needs. The instruction given in the
supplement will be elementary, well con-
densed, and not in any way wholly technical.
T feel sure this supplement will meet with
-general approval.
*

-
Wireless and the Show.

IN connection with the broadecasting of
messages by 2 LO on the occasion of the
Lord Mayor’s Show, the sounds of the
passing bands, conveyed by the transmitting
microphione on the scventh floor of Marconi
House, were heard clearly in'many London
and suburban districts and at the following
provineizl towns :—Towcester, Tamworth,
Rye, Peterborough, Horsham, Reading,
Margate, King’s Lynn, Nottingham; Rams-
gate, Coventry, and Cambridge.

Many correspondents also heard the
cheering of the crowds and the marching of
the troops.

# i »
Various Items.

Messrs. Burne-Jones & Co., Ltd., of
Kennington, exhibited, by nieans of their
automatic advertising mathine, the
election results a few seconds after their
reception by Broadcast Wireless.

x * *

The call letters 5 H X have been allo-
cated to Mr. Colin H. Gardner for
telephony and C W stations to be utilised
for the purposes of carrying out experi-
ments with radio from racing-cars at
Brooklands.

* * 2

Messrs.  Fuller’s TUnited Electrical
Works, Ltd, of Chadwell Heath, point
out that they are the patentees and
manufacturers of the Patent Block Accu-
mulator described recently in these notes.
The City Accumulator Co. is one of
their many dealers.

i * » *
Seven of the largest manufacturers of
* wireless apparatus are seeking the
Australian Federal -Government’s per-
mission to form a company to establish a
general broadcasting system for wircless
telephony.

. » L3
The Programme.

It may intevest some readers who have
not yet listened in to the broadcasting
from 2L O to know exactly what can
be heard. Last Sunday evening, for
instance (Nov. 19th), 2 L O rang up the
curtain sharp at 6 o’clock. The announcer
then réad out some late news items, a
weather report, and then an amusing
description "of the Broadcasting Studio.
'This Jatter item was obviously for the
bencfit of the children. I should not be
surprised to learn that the speaker is a
happy father! Anyway, he knows- how
to interest children.

From 8.0 to 9.0 therc was a concert,
and from 9.30 to 10.0 another batch of

Popular Wireless Weekly, November 25th, 1922.

news items, a weather rcport, and, to
conclude with, another short concert.
The Chimes. d S

By the way, the mystery of the chiming
clock was given away last Sunday even-
ing. It isn’t a clock; it’s a batch- of
tubular bells and a brass gong!

g » * *

A Correetion.

The author of the article, * Altering

Mr. J. H. Shaw’s set, Rock Cliff, Gratrix Lane, Sowerby Bridge, Yorks.

Wave-length,” wishes to thank F. G. F.
(Stanford - Grove), H. . (Manchester), and
S. P. 8. (Ulster) for pointing out the arith-
metical error contained in the abhove article.

It is, of course, obvious that § -} + 4 =
4 =1, and that 3 + } = 2, and the author
expresses his apologies to any readers of
PopuLar WIRELESS whom he may in-
advertently have misled by the wrongly
given figures,

ARIEL.

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

TTZLEPHONY AND MUSIC TRANSMISSIONS.
Station. Call sign, Wave-length Remarks.
in metres.
Croydon o .. GED ., .+ Throughout day to aeroplanes.
Marconi House, London,

Broadeasting Station 2LO ,, 360 Every evening, 6 p.m. and 9 p.m.
Continuous service to be given
shortly.

Writtle, Essex .. 2MT 400 Tuesdays, § p.m. (Concert.)
Paris .. e .« FL 2,600 7.20 a.m., 11.}5 a.m., 5.10 p.m.”~ Also
occasional telephony at 10.10 a.m.
and 9.20 p.m.
Kénigswusterhansen .. LP 2,800 .. Between 6 and 7 a.m., between 11 and
12.30, and between 4 and 5.30 p.m.
The Hague bo .. PCGG .. 1085 .+ Sundays, 3 to 5 p.m. (Concert.)
Haren ... o q .. OPVH .. 900 .+ Practically every 20 minutes past
cach hour from 11.20 to 4.20, giving
» messages to acroplanes on the
Brussels - Paris, Brussels - London,
) and Brussels-Amsterdam lines.
Radio-Electrique, Paris —— .. 1,565 +. Concerts at 9.45 p.m.
Brussels Metcorological
Insfitute od .. OPO .. 1,500 .o Slow CW. and Morse. Fasy reading
~ for amateurs.
Messrs. Burnham* | rugi
(Blackheath) .. 2FQ ., 40 About 9 o'clock in the evening.
Newcastle* 0g .. 5BA ... 440 Between 6 and 7.30 p.m.
Manchester Broadeasting
Station .. .. .. 2Z2ZY .. 386 .« Every evening, 6 and 9 p.m.
Birmingham ( Witton )
Broadcasting Station 2W-P .. 425 «+ Every cvening, 6 and 9 p.m,
Norg.—The Bar Lightship, Liverpool, be heard from St. Inglevert (AM), Le
sends telephony at 7 am., 9 am., 11 a.m., Bourget (Z M), and Brussels {B A V). These
12 noon, 1 p.m., and every two hours until stations are quite powerful, but they call for
9 p.m.- Calls “ Dock Office.”  Liverpool- a little extra care in tuning. Wave-length,
answers * Bar Ship.” 900 metres.
In addition to the regular transmissiona All times given are G.M.T.
earried on hetween the British amateur An asterisk denotes transmissions made
stations, much telephonic conversation may  purely for experimental purposes.

)
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HOW TO MAKE A D.F. STATION.

MANY people think that wireless direc-
tion-finding instruments are alto-
gether ditferent from those that are
ordinarily employed for purposes of recep-
tion and transmigsion. 1In some cases
direction-finding instruments u«re quite
different, but not necessarily so.

Practically everyone who has begun to
take an interest in wireless matters is
already acquainted with ~the *‘frame”
aerial. Well, a frame acrial ¢s a direction-
finding aerial, when used in a certain manner.

7\

Wiufte.

4

FIGI

A frame aerial is also frequently referred
to as a “closed ” or ““loop ™ aerial, and of
"these terms the latter best expresses its
particular character. That is to say, an
ordinary loop.of wire constitutes a simple
direction-finding aerial.

As has been suggested, however, certain

conditions have to be fulfilled in order to’

get accurate results. For instance, the
aerial should be symmetnca.l That is, its
shape should be regular, i.c., in the form- of
a triangle, a square, or an oblong It must
‘be capable of being rotated freely round a
fixed axis. Also, it must be used in con-
junction with a compass card, -which is set
with reference to some fixed point, e.g.
true north. The method of doing this will
be explained later.

First of all, with regaid to the making of
a direciional acrial, it may be said that a
square frame is the most suitable form. By
means of a spindle passing through its
centre it can be made to rotate freely. This
is illustrated in Fig. 1, which shows a frame
ready to receive the aerial windings.

Four lengths of wood are screwed together
as shown. For an aerial of, say, 3 foot sides,
the actual dimensions of the wood. used
thould bo 2 ft. 10 ins. by 2 ins. by 1 in,,
except in the case of the lower horizontal
piece, which should be 3 ins. instead of 2 ins.
wide, in order to allow ample width for the
passage of the spindle through it.

By MICHAEL EGAN,

PART 1.

At the corners of each of the horizontal
pieces, four smaller pieces of wood, 6 ins. by
1 in. by 1 in., are screwed on. In the illus-
tration the 1 in. sections of all pieces of
wood are seen. These smaller pieces can, in
fact, be 8 ins:, or longer, their sole function

being to allow room for the spacing of the

wire as it is wound round the frame.
The size of the frame does not, of course,
depend upon the wave-length whmh it is

desired to receive. It depends on one thing.

only, namely, the amount of space at your
disposal. In other words, the bigger the
frame the better. )

The number of turns of wire wound on
the frame governs the wave- length, just as
length of wire used governs the ‘ natural
wave-length ”* of an ordinary outdoor aerial.
In the case of loop aerials, morcover, this
factor of natural wave-lengths is much
more sharply defined than in the casc of
open outdoor aerials.

Winding a Frame-aerial.

In other words, if the natural wave-
length of a frame aerial is, say, 400 metres,
you will hear extremely litfle on wave-
lengths ‘below 350 metres or above 450
metres, even though you use a condenser to
vary the value of your circuit. For this
reason it is advisable for-the amateur who
wishes to carry out direction-finding ex-
periments to decide upon what wave-length
Lie wishes to receive (e.g.' the broadeasting
wave or the amateur traiisiitting wave),
and wind his aerial accordingly.

The number of turns of wire to be used
in each case will depend therefore upon (1)
the size of the frame you have built, and (2)
the particular wave- -length you have chosen
for reception. For this reason the best
rule to follow in practice is: Make your
frame first as large as possible and then find

by experiment the number of turns of wire.

required for your purpose.

As a rough guide, a frame aerial of 4 ft.
sides with 7 complete turns spaced at half
an’'inch apart should give good signals from
broadcasting stations. With a larger frame,
of course, fewer turns of wire would be
required.

The dircction-finding powers of a frame
aerial are due to the following fact. It is
characteristic of a closed loop of wire that

“when it is set with its plane pointing towards

a transmitting station it will pick up a
maximum amount of energy from that
station, or, in other words, sngna.]s of maxi-
mum loudness will be heard in the receiver
attached to it. Similarly, when it is set with
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its plane at right angles to the transmitting
station, no signals will be heard at all.
These two positions are usually referred
to as maximum and minimum (or ‘‘ zero ')
positions, and, in revolving the aerial from’
the former to the latter (i.e., through 90°) a
constant diminution in strength of signals
will be observed. Furthermore, if the revolu-
tion of the aerial be carried on in the same
direction, signals will commence to be
heard again after the zero point has beea
passed, and, when the aerial has been
swung through another 90° signals of
maximum strength will once more be heard.

al 4
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This merely means that, with reference
to any particular - transmitting station,
there are two maximum and two minimum
positions for each frame aerial. Reference
to Figs. 2 and 3 will make this clear. Fig. 2
shows the plane of a single loop aerial. The
line with the arrows, drawn across the plane,
shows the two directions from which
maximum signals could be received. Simi-
larly, if we imagine the transmitting station
at E, maximum signals will be received
whether the'side AB or CD is nearcst to it.

First Principles.

Fig. 3 shows the plan of the aerial, A!C!
representing the position taken up by the
aerial after it has been revolved through
90° in a clockwise diréction as indicated by
the arrows. In this latter position, there-
fore, no signals would be picked up from
the station at E.

How, then, can we find the direction of a
transmitting station in practice ? Let us

"assume that we have just heard signals

from a station of whose whereabouts we
know nothing. On swinging our frame
zerial in, say, an anti-clockwise direction,
we find that signals get gradually louder.
Continuing they get still louder, until,
after a certain angle has been rassed
through, they begin to diminish in strength
again.

If we stop the rotation of our aerial just
before this diminishing process begins; ¢.¢.,
at the maximum position—we now know
that the transmitting station is in a line
with the plane of our acrial, as explained in
reference to Fig. 3. It must be remembered,
however, that we have as yet no means of
telling which side of our aerial it is on. We
only know that it does lie along that line on
one side or the other. Similarly, we.cannot
as yet tell how many miles away it is.

(To be continued.)
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THE CONSTRUCTION
OF A SIMPLE
VOLT OR AMMETER

THE first component will be a bobbin
of the shape and size shown in
Fig. 1, and should have a space in
thecentre 1} by # by in. deep. On the inside
of the bobbin are fastened two bearings of
brass, shaped as in.Fig. 3, in the position
indicated by Fig. 2. i
The armature is a piece of steel 1 by by
in., and is pivoted upon a mild steel spindle
£4in. long and } in. diameter,and is filed at the

ends to a knife-edge to fit the bearings. The-

arnrature is fixed below the spindle in
order that its own weight may keep it in-a
horizontal position. The pointer is next
made from a piece of aluminium wire, the
three heing fastened by sealing-wax . or
soft solder, as in Fig. 4. If the spindle is
countersunk in the top of the armature a
.better job will be the result, as the element
will be more delicately balanced.

The Windings.

The armature should be magnetised by
stroking it in one direction with the one pole
of a fairly powerful magnet. . The bobbin
should now be wound full of 40 S.W.G if re-
quired for a voltmeter, and with 18 S.W.G:
ff for an ammeter. After winding, the
bobbin should be given a coat of shellac,
~and can then be fixed on a hard wooden
base 4} in. diameter. Fig. 5 shows the
position of the bobbin, together with the
needle and scale, the two wires  being
brought to terminals on each side.

A cover may be made to fit over the
working parts, but-as this is very simple
to construct, I will leave that to the taste of
my readers. '

To calibrate the scale a standard meter will
be required ; for a voltmeter the meter must
be connected up in parallel with the standard
voltmeter, and the scale marked in ink with
the readings the standard meter indicates.

In the case of the ammeter the two in-
struments should be placed in series.
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The Charging Board of the City Accumulator Co.

USEFUL CONDENSERS.

S the inventor of the H.F. resistance
coupled multi-valve sets, M. Bril;
louin writes in the Paris “T.S.F.

Moderne” : “The intervalve condensers
ehould have a capacity of 0-0005 Mf. with
the exception “of the last stage, which
should be 0-0001 or 0-00005 Mf.-*

The. materials required are: 5 sheets of
very thin mica # in. square, 2 sheets of lead
about - of an inch

|

"\’I/"

thick, a few inches of
adhesive insulation
i tape, some rubber
Fig3.. tage. and a sheet of
paper.
= ‘sl The lead is cut as
shown in Fig. 1, then
= } ‘| -folded as in Fig. 2.
The sheets of mica
and lead are then put
together asin Fig. 3.
To keep the whole
together, first roll
around, perpendicular
to the ends of the lead,
abit of the rubbertape,
then some adhesive
tape, and, last of all,
a few inches of paper
ribbon. Take a
hammer, and with
light strokes flatten
the whole.

The two ends of the
lead are used as ter-
minals; a hole is made
in them, and with
two screws the con-

Foapy

denser is fixed to the base of the set, two
copper wires being fixed with the screws to
the lead (Fig. 4).

Experimenting -has proved that those
condensers are as good as the very best on
the market ; but, instead of costing a Tot
of money, they can be made for a very small
sum, and are everlasting. Instead of mica,
waxed paper can be used for the condenser
of 000005 Mf., or the sheets of lead cut
smaller.
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NEXT WEEK!

The fascinating story of the invention
of the Valve, written specially for
<« Popular Wireless ** by
Dr. J. A. FLEMING, F.R.S

Order Your Copy Now.
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HOW TO MAKE A DETECTING PANEL.

6569

-~ By H. G. HERSEY (Member of the Wireless and Experimenial Associatioa).

THE first and all-important component
in valve panels is the detecting
panel. From an electrical dealer a
piece of ebonite is purchased, 8 in. by 5 in.
by % in.; it is upon this the various parts
are to be assembled. A case should next
be made to mount the ebonite upon, a
suitable and economical wood for this
-purpose being satin walnut of £ in. thickness.
his should be built up as per Fig. 1. The
case, having been made, is now ready for
the ebonite, which should be marked out as
per Fig. 2.
It is now necessary to drill the holes to
take the ten terminals, and the size of these

4
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will naturally depend upon the type of
terminal the reader should choose to employ.
To those possessing a drill this will be a
simple matter, but to thc less fortunate
this can be easily overcome by piercing small
holes with a red-hot bradawl, afterwards
stretching them to the desired size by
the use of a small round file.

We are now ready to mount the valve
holder and filament resistance. The first
should be mounted in the position X, Fig. 2,
and the method of fixing will depend upon
the type of valve holder employed. A very
good valve holder.cen be purchased from
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the various manufacturers at a price from
1s. 6d. to 3s. 6d.

The reader will not be ill-advised should
he purchase an ex-Army valve holder taken
from a Th 3-valve amplifier, price 2s. Tn this

case four holes are drilled to take the

connecting wires from the plate, grid, and
filament, and the holder can be conveniently
mounted to the ebonite panel by two small
screws and nuts passed through the flange
(already drilled) and the panel.

We next come to the filament resistance.
This is mounted below the valve holder
in the space Y, Fig. 2. A suitable and cheap
resistance can be purchased from the rame
source as the valve holder, also being taken
from a Tb valve amplifier, and this should
be mounted as follows :

Grid Condenser.

A circle is cut out of the ebonite 2} in.
diameter (see Y, Fig. 2) with a fretsaw. The
resistance is now placed up under the panel,
and the spiral will be found to nicely fit into
the circle cut.

The holes A and B should now be drilled
through the panel and the ebonite of the
resistance, to take two small screws and
nuts, in order to hold the resistance in
position. The resistance should be so placed
that the stop against the switch is opposite
the screw B.

Should there be any difficulty in pur-
chasing a resistance of the type mentioned,
any of the resistances advertised for panel
mounting can be employed, the various
methods of mounting being left to the
choice of the reader. The foregoing parts
being assembled, it is now neccessary to
construct the grid condenser and grid leak.

The condenser is made up as follows :

A piece of stout, good notepaper is taken,
and thoroughly immersed in melted paraffin
wax. When cool, six pieces are cut 13 in.
by 1in. A shect of tinfoil is now purchased,
and cut into four pieces each 2 in. by } in.
Upon one of the pieces of waxed paper a
picce of tinfoil is placed, as per Fig. 3,
leaving an overlap of 4 in. on the right-hand
side. Another piece of waxed paper is then
placed over the tinfoil. A sceond picce of
tinfoil is placed, this time the }-in. space
being upon the right-hand side and the 3-in.
overlap upon the left-hand side.

This process is repeated, and the finished
condenser should appear as per Fig. 4, with
two thicknesses of paper upon the top. The
two cnds of overapping tinfoil should now
be folded over the top of the waxed pager,
and a short length of flex soldered to cach,
care being taken not to have the solder too
hot, or the foil will nielt. The whole should
now be placed between two pieces of waxed
cardboard, 1 in. by 1% in., and bound with
waxed tape, the two ends of flex protruding
one each side for about 3 in.

The grid leak is next constructed. A
piece of slate peneil 2 in. in length is taken,

" and for a distance of 4 in. from each end

thoroughly rubbed all round with a eopying-
ink pencil. The pencilled ends of the slate
are now bound for } in. from each end with
thin, bare copper wire about 30 8.W.G., the
ends being twisted as a lead for soldering
to. A good connection from the wire ends

to the pencilling is now ensured. The inter-
vening space X, Fig. 5, between the pencilled
ends should now be lightly rubbed all ayer
with an ordinary lead pencil, and tested in
the following manner :

A hattery (H.T.) of about 40 volts is can-
nected in series with a good pair of "phones
and the grid leak. Upon making and break-
ing the circuit a faint click should be heard
in the ’phones. Should this tend to be a
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heavy click, the portion X (Fig. 5) should be
rubbed with the finger to remove a little
lead until the desired result is obtained.
The actual resistance value of the grid leak
18 not critical, and can be hest adjusted
under working conditions. Our pancl is now
ready for wiring. The best wire for this
purpose is rubber-covered wire of about
No. 20 S.W.G.

The lettering of the terminals can be
followed by Fig. 6.

=

N

Foil)

3 ~
F1g4 Waxed Paper

From the I..T. 4 terminal a lead is soldered
to the end of the filament resistance wire.
(This will be found to be finished off round
a brass serew.) A sccond lead is taken from
the centre of the switch arm to the right-
hand side filament leg of valve holder. From
the L.T. —terminal a lead is taken direct to
the left-hand filament leg.

The filament lighting circuit is now
completed, and should be tested. Place a
4-volt accumulator across the terminals
marked L.T. and a valvein the valve holder.
The valve should now light up, and its
brilliancy should be adjustable by the
filament resistance.

We now wire the H.T. circuit as follows :

From the H.T. 4-terminal a lead is soldered
and taken to the top terminal marked Rl,
from the R2 terminal another lead is taken
to the terminal Pl1, from P2 a lead is taken
to the anode or plate:leg of the valre holder.

(Continued on page 570.)

/B{fzc{/ﬂy W{f‘e1

_ ~Copyrng Lead
kg8 Rubbed Hard




Wil the owner of this very fine experimental set please communicate with the Editor ?
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The above photo

was sent in, but minus both name and address,

Erecting one of the wirgless masts at ‘Croydon.

HOW TO MAKE A DETECT-
ING PANEL.

(Gontinued from previous page.)

A lead should now be soldered from the
H.T. - terminal to the L.T. — terminal, thus
completing the H.T. circuit.

The earth lead should now be soldered
from the terminal marked F (filament) to
the negative filament leg. The grid con-
denser should now be mounted against the

et
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Thallic

left-hand side of the case by means of a
piece of fibre screwed across it to clamp it,
or by four screws, so as to come just under
the terminal G when the panel is placed in
position.

The panel should now be screwed down
to the case by means of eight }-in. brass
screws along the edges, two to each side
and Y in. from the edge, and countersunk.
A piece of fine glasspaper is now used to
finish off the ebonite flush with the wood-
work. One of the grid condenser leads
should now be soldered to the terminal
lettered G and the other to the grid leg of
valve holder.

The Complete Panel.

The grid leak should next be connectea
by stout pieces of wire soldered to the
binding wire at each end, one connection to
the G terminal and one to the grid leg as
with the condenser, the stout wire holding
the leak in position; thus the grid leak
will be seen in parallel or across the con.
denser.

Having accomplished this, it now remains
to make a suitable base to cover the bottom,
and the woodwork should be finished with
varnishing or polishing to suit the taste of
the reader.

Our valve detecting panel is. now com-
pleted, and if constricted as’ above will be
found to equal both in appearance and
perfornrance any of ‘the panels advertised at
£2 2s. It will be observed that the ’phones
are placed in the plate circuit and not the
filament side of the high-tension supply.
This is because it is intended to add low-
frequency panels, when it will be essential
for the transformer employed in a second

panel to be placed in the plate circuit of th
detecting valve.

Cost of Materials.,

Ebonite (8 in. by 5 in. by % in.)
Satin walnut .. Qo ¥
Ten terminals .. o e
Valve holder .. ool S
Filament resistance .

Serews and nuts, ete. ..

Tinfoil and slate

Sundries, wire, etc.

COOR IO g,
swoaoosa

Total— 14 0

Pl and P2 are the ’phone terminals and
“G” and “F” aerial and carth respectively,
across which will be the coil or coils and
variable condenser used for tuning purposes.
When the panel is employed in a single
valve-receiving circuit, reaction cannot be
used and it will therefore be necessary to
connect the terminals R1 and R2 together
with a short brass strap or length of wire;
The inclusion of these terminals will prove
useful where intervalve réfction is contem-
plated, or for the the purposé of bringing
into series a second pair of telephone
receivers, ;

“HAVE YOU IDEAS?”

The Editor will be pleased te con-

sider original articles from readers

of “POPULAR WIRELESS”

which, if accepted, will be paid
for at our usual rates.
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AN ACCUMULATOR H.T. UNIT.

By W.

THE size of the battery will vary with
requirements, but if it is remembered
that one cell will give approximately 2 volts,
then the number of cells required to furnish
the given voltage can easily be found.
The following arc the constructional
details and diagrams of a battery which
will furnish a poten-
tial of 32 volts, ne-
cessitating 16 cells.

SECTION OF £4EmMEnT
Y4 aowe ltAblvBm(' 3% ¢ ONG

Materials Required .

1. 16 test-tubes,
¢ in. to 1 in. dia-
meter by 3 in. long.

2. Ahout 10 ft. of
1 in. bore lead gas-
tubmg
FIG.i 3 1b. red lead,
3 lb litharge ; the
filling from old accu-
mulator plates can
bé used.

4. 2 1b. pitch, ob-
tainable from local
gasworks.

s ..} 5. Wooden box
1 ft. long by 3 in.

deep by 2} in. broad, with'a wooden divi-

sion dividing it into two 1}-in. sections.

END SQUEELED
70 CLOSE up g
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Construetion.

As shown in Fig. 1, the elements or
plates of cach separated cell consists of two
31-in. lengths of the lead tubing, with holes
pierced all round. From onc end a length
of 4.in. is squeczed and bent at right angles,
with a kole bored near the end. One tube is

LEAD TUBLS

4. resr ruse

(4 . SUTIon 9 SUPKER
alip

%\' : RED LEAD (+)
LITHARCE (=)
% PITCH
&
g
2% e/ ) “ L
1'

PO R
then filled with red lead and the other with
litharge, the open ends being squeezed for
1 in. to close them up. The positive tube
will be the one filled with red lead (oxide of
lead); 16 tubes with red lead and 16 with
litharge will be required.

The test-tubes are then put in box and
the box filled up with molten pitch. There

HILL.

should be sufficient to reach the mouths of
the test-tubes.

The lead tubes are then put into each test-
tube and fastened, as shown in Fig. 2,
care being taken that.the flattened portlons
of tubes do not touch each other. All the
positive tubes should be on one side and
negative on the other.

When using battery for potential of 32
volts, positive lead tube of one cell should
be connected to negative tube of the next
cell, as shown in Fig. 3, short pieces of
thick- -gauge wire being used for connections.

The cells should be filled to within } lin. of
top of test-tubes with a solution composed
of one part sulphuric acid to four parts
water, taking care to add acid to water, not
vice versa.

This battery can be charged by connect-
ing the cells in parallel, as shown in ‘Fig. 4.

All positjve tubesshould be connected and
all negative tubes. The positive pole of the
charging battery shoultP be connected to

CHARG/NG BATIERY
MAY HAVE A POTENTAL
OF Ovevw 3¢ vOL TS

C~anc:~c BarTFav
Convmey rep 70 ¢ “\
~ CONVECTeD TO — LB

:
CONNECTDNS FCR_CHARGING

positive of this battery, and negative to
negative.  Charging battery can be an
aceumulator, Bunsen or large dry cell.

HINTS TO. AMATEURS.

HOSE amateurs ‘who wind their own
tuning coils and loose couplers will be
able to obtain sharper tuning if they

wind a thrcad between each turn of wire
when they wind the coxl This reduces the
“ distributed capacity ” of the coil, and
spaces the turns so that a slider will make
better contact and hence give sharper
tuning. If a coating of varnish is given,
it should be as thin as possible—consistent
with holding the wires firmly—because
thick coats tend to increase the capacity
of the coil and thus reduce its efficiency.

(Continued al fool of next column.)
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CORRESPONDENCQ

To the Editor, PoruLsar WiRELESS WEEKLY,

DEear Sir,—As a keen reader of your
valyable publication since its inception,
would you kindly spare me a few lines in
reply to 2 A N’s remarks and notes on the
London Ether ?

I have read with interest 2 A N’s notes
on tl:c London Ether, and quite agree with
all his remarks, especially his wave-meter
remarks, and it may interest him to know
that I was listening-in to 2 L O last evening,
and during the usual three-minute intervals
I heard two of the loud ‘experimental
stations discussing 2 I, O’s wave, and as far
as I can remember the conversation was a3
follows : “* Hallo, old chap, what do you
make of 2 L O’s wave-length ? He seems to
me to have altered, but I have no means of
measuring -his . wave excepting on my
condenser !

Well, T leave 2 AN and others to judge
for themselves the results of transmitting
stations working without wavemeters. Is it
a wonder that we cannot get a word in on
440 metres now ?

“TEN WATTER.”

Mr. B. W. Harvey's set, 25, Shakespeare Avenue,
Pontowood, Southampton.

1f vou are doultful as to the continuity of
the ‘phone ecircuit, place the terminals or
"phone leads across & small battery ; if there
is no click there is*a break either in the
’phone leads or else in the windings them-
selves. To test the leads, fix them across
a battery and carefully bend them to and
fro. If a click is heard there is a break at
that point ; if not, then probably the wmd-
ings ave at fault

+ ®

If you are using a home-made tinfoil fixed
condenser, make sure that the terminal
wires make good contact with the tinfoil.
Always keep the recciving set well dusted
and drv, or serious leakage may oceur ;
never use any kind of paint, such as black
shellae, which contains conductive materials.
Many black varnishes contain lampblack,
which is highly conduetive.
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CALCULATION OF CAPACITIES.

THE capacity of condensers depends
upon: (a) the area of plate surfaces
that are acting in one direction;
(b) inversely as the thickness of dielectric
over which the‘action of each plate takes
place ; (c) the specific inductive capacity,
or constant, of that dielectric. But as all
these factors are in various terms: cms.,
sq. cms., ete., a fixed constant- has been
derived whereby the result is obtained in
farads—or more convenicntly, as farads
are such large units, in microfarads.
This formula is not so terrifying as it

looks :
' Ak
K=—— - mfds.
11-31 x 108 x d
where K =required capacity in micro-

farads,

A =total working area of plates con-
nected to one terminal or pole
in sq. cms. (this will be clear
after a moment’s thought),

d=distance in cms. between 4 and
— plates,

k=dielectric constant.

The 11-31 is a necessary constant, and
the 10¢ brings the farads to microfarads.

Let us suppose we have a variable con-
denser whose moving plates are 2} in.
diameter, and whose fixed plates are 3} in.
diameter. Let there be 29 plates in all,
and let the spacing between “ like *™ plates
be % in. The plates are usually given as
% in. thick.

“To find the capacity of such a condenser

we must find the fofal working area. of the
plates. * Therc are 29 plates, each 2} i
diameter of working area. The over-size
of the fixed plates does not count.

The effective area is, therefore, the area
of the both sides of 27 plates and one side
of the other two; 7.e., both sides of 28 plates
in all.

To find the area of the plates, we must
know how to find the area of a circle.

The area of a circle=n12 where r=3-14
(approx.) and r=the radius of the circle.
That is, the distance from the centre to the
edge or circumference =half the diameter.

In the case in point, we have the diameter
of one plate=2} in. This means that the
radius is 1} in.

Therefore the area of the circle whose
radius is 1} in. =314 x(l})‘
.. area=4925 sq. in.
. area of whole circlo=49 sq. in.
approx.

But we are dealing with plates of semi-
circular shape, and so their area will be
half that of the whole circle.

- plate area = 2:5 sq. in. approx.

It is necessary, however, to have all
measurements in ems., therefore the above
has to be reduced. There are 2-5 cms. in
one inch, and therefore (2:5)2=6-25 sq. cms.
in one sq. in. :

That is, 2:5 sq. in. (our plate area)

=2-5x6-25 sq. cms..

=15-625 sq. cma.
There is 28 times this area to be con-
sidered, . - . the total area
=15-625 x 28 3q. cms.
=4417 sq. cms.
I\ow, k for air is unity -
. Ak=441-7T x 1=4414 sq. cms.
d=distance between + and — plates.
-(distance between -+ plates. — thick-
ness of —uve plate) —2.
=(} in. — g in.)-2:
Incms. thisis equal to ﬁ X2 5=-117 ems!
approx.
4417 -
=" mids.
11-314 109 -117
441-7 4417
mids.

11310000 x-117 1323270

. K=-0003 mfds.

NEXT WEEK.

THE ORIGIN OF THE
FLEMING VALVE.

By
Dr. J. A. FLEMING, F.R.S.

Don’t miss this Splendid Artiele.

The Crystal Receiving Set Erected at the Council School,”0!d Whittington, Chesterfield:

SOME -
RADIO BRAIN WAVES

By SIR J. K. D. MACKENZIE, Bt.

NOW that broadcasting will yery soom
be upon us, the thought naturally’

arises as to whether the late Governe:
ment did not seize the opportunity for re.-
signing so as to make use of the chance

aftorded -of disseminating their views and

opinions upon a long-sutering public which-
has eagerly been awaiting the decision of

the G.P.O. in order to equip itself with re-

ceiving sets. Whether this be so or not, wha

can tell? But seeing that the G.P. 0. are

now having printed some two and a half

million licence forms, it seems evident that

they contemplate using the services of the

new Broadcasting Company to a certain -
extent for other purposes than concerts, -
singing, and * bye-bye * nursery tales.

No Defence ?

1If this be so, the outlook is indeed terrible !
What defence or protection has a poor
listenor-in got when, after enjoying a delight-
ful' ballad, his or her ears are suddenly
assailed by a notice stating that such or
such a politician will now speak, followed
by the raucous voice of some candidate pro-
claiming his views and opinions as being
the only ones npon which rest the pros-
périty and welfare of the nation; and
bitterly descanting on those of his opponent,

None, except that of switching off, and
waiting until he has exhausted himself and-
his vocabulary. Either that, or-altering
the wave-length, and tuning up to somethmg
more agreeable and interesting.

No opportunity is given to the unfortunate.
person ‘of ‘‘ answering back ”’ and telling
the speaker what is thought of him, or of
expressing his feelings as one could in the
good old days by the aid of a prehistorie
egg! No, wireless broadcasting will make

‘speechmaking a safe amusement for would-

be members of Parliament, to say nothing
of ‘such hardened sinners ‘as, Cabinet
Ministers, and certainly far less expensive.
so far as sartorial bills are concerned.

Truly “ Loud-speakers.”

Probably meetings of that nature held:
in public halls, so that politicians in different’
parts of the kingdom can address audiences
gathered to hear what they have to say
about themselves, their "opponents, or,
politics in general, will have to be piesided’
over by a chairman in control of the loud:
speaking receiver.

*“ Ladies and gentlemen,” he will say,
“having heavd what the Right Honourable"
Lungstrong has had to say, we will now
Jisten to his opponent, the worthy Mr.
Golightly ; and- with your permission I
will switch him on, so that we may hear"
what arguments he has to advance on the
subject of the abolition of clogs in Lan-
cashire, which may possibly interest you.”

On the other hand, such public meetings
might be equipped with two or more sets of
loud speakers, so that the various candidates
could address the constituents simultane-
ously, in whiech case the most powerful
stenterphone would stand the best chance
of winning by shouting down its opponent.
It ever that came to pass, electors in their
senses would prefer to remain at home,
and go early and quietly to bed.
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w Important Notice to all Amateurs, |
Experimenters, Manufacturers and
Retallers.

We have just completed, at time of going to press, the purchase of the largest stock of

EFX - GOVERNMENT
WIRELESS MATERIAL |

ever handled by an individual firm, and it is our intention to offer the same
for re-sale at astonishingly low prices in accordance with an inevitable rule to

SHARE OUR BARGAINS WITH OUR CUSTOMERS.
We would again emphasize the fact that

It is UNNECESSARY TO PAY FANCY PRICES

for Ex-Disposal Board WIRELESS APPARATUS

As an example of the bargains that are to follow, we are offering the following preliminary items :

TRANSMITTERS, Mark IIL, C.W,, for 2 Valves,

Complete with Milliampere meter, platinum-pointed Morse Key, brand new and & d
guaranteed in thorough working order .. .. e el -5-0

AMPLIFIER, C., Mark III and IV

3-valve LT, complete with Telephone Transformer.
In mahogany case, brand new and guaranteed .. .. .. . .. .. .. 4-5-0

Nore: This price is actually less than the value of the Transformers contained in this Amplifier

SULLIVAN HEADPHONES.

120 ohms, fitted with Brown’s aluminium headbands, brand new and guaranteed ob 12-6 )
Ditto, complete with Telephone Transformer in iron case. (Value of Transformers, 25s.) Fj(} -

BROWN HEADPHONES

120 ohms, brand new and unused LN SN .. .. .. 2-2-6
8,000 ohms (limited quantityonly) .. .. .. .. .. .. .. .. .. .. .. 2-9-6

All the above items are sold under our express guarantee that should they fail to give
absolute satisfaction, we will refund the full amount paid if returned within 7 days.

Watch these Columns for Further Bargains.

In the meantime, we invite inquiries for complete Transmitting and Receiving Sets, Microphones,
Generators, Weston Galvanometers, "Weston Ammeters and Milliameters, Heterodyne Wavemeters,
Steel Aerial Masts, and, in fact, everything appertaining to Wireless in all its branches.

IF POSSIBLE, GIVE US A CALL. WE GUARANTEE THAT EVERY PURCHASER WILL SECURE A BARGAIN!
FOR PROOF COMPARE OUR PRICES WITH THOSE ADVERTISED BY OTHERS!'! a

The City Accumulator Co.

79 Mark Lane London E.C.3. ™=y |

Agents : LONDON: A. W.GAMAGE, Ltp., Holborn, EC. SELFRIDGE & Co., LTp,, Oxford Street, W.; RICHFORD & Co., 153, Fleet Street, £.C.4
Yorrs: BARNSLEY BRITISH CO-OPERATIVE SOCIETY, LTD., Barnsicy.
GLos. : BRISTOL WIRELESS Co., 52, Cotham Hil, Bristol.
S. WALES : SOUTH WALES WIRELESS INSTALLATION Co., LTD,, 18, West Bute Street, Cardiff.
N. WaLEs. LaNes., Curs. & [.OM.: THE " ALL-BRITISH"” W IRELESS MANUFACTURES Co.; LTp:, 18, Vauxhall Road, Eiverpool

{
=

(Telephone Central 1914) _

S ——d
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BROADCASTING RECEPTION SETS.

One-Vaive Set Compoplete for Working, £7:10: 0

Including All Accessories
Send for DESCRIPTION:

Cataloguz Single Valve, mounted on polished }-in. Ebonite Panel with Variable
Condenser, smooth acting re51stance grid leak and condenser and
all terminals clearly engraved in wlute in a Mahogany Polished
AGENIS Cabinet, g in. by 5 in. by 5 in. £3:15:0
WANIED A TAPPED COIL for' wave-lengths up to goo
metres with 2 terminals for coils for any higher

: wave-lengths.
G.P.O. The coil is enclosed and the tappings are brought out to
Prov. an 8-way switch mounted in the front of the cabinet.

WIRELESS INSTALLATIONS Limited,

15, ALDERSGATE STREET, LONDON, EC,
el IIIIIIIIIIIIIIIIIIIIIIIIHIIIIIIIIIIIIIIIIIIIIHIIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

ACCESSORIES INCLUDED:
Siemen's 54 volt high-tension Battery
with plugs foralteriug the voltage £0: 1§:0
4 volt 50 amp. hour low tension Accumu-

lator in case with carrying strap 1: 4:0
One pair of Sensitive' Head Phones

of 4,c00 ohms resistance 1L: 1:0
One Mullard “Ora” Detecting Valve 6:15: 0

Total £7:10:0

SSUUIERH TN HHIHARHHRANE OO0 asa e

RELIANCE RADIO
SERVICE CO

THE ‘*RELIANCE”
CRYSTAL REGEIVING CABINET.

Consisting of FEbonite Panel mounted in Oak
Cabinet with lid; Tuning Coil and condenser.
Palent Crystal De\ec(ur \oln“y enclosed in glass
0 Ohms. Double Headphones: 100 feet of
Slranded Copper ere sshell Insulators.

No further outlay, no batteries required.  Each
set has been tested and carries our guiranler
and we conﬁdently assert that for lhe pnce nis
the most compact and reliable that is obtzinable

PRICE COMPLETE
£3-15-0

INSTRUMENT ONLY
£2-2.6

We have also a complete range of
Valve Sets in s(uck rom £8 8s
to £20. Send for our catalogue
giving full pamcul(n and tllustra-
tiops of the various complete sets
and component parts for building
up scts that we have in stock.
Posted per return. Qur sets are
open to mspecllon at our London
address at any time. Demonstra-
tions given with pleasure. You
will not be urged to buy as we
know you will come to us after
comparing our goods with other
makes. Call. ‘phone, or writs.

TRADE ENQUIRIES SOLICITED, il
RELIANCE RADIO SERVICE Co,,
283, St. John Street, Clerkenwell, London, E.C.1,

'PHONE: CLERKENWELL 4290,

EECEOAGEHUArEERORINONNERE

A Magnificent and
Useful Bargain

Strongly made, standard size ACCUMULATOR CASES
hinged ﬁds, leather strap handles, and two outside termn?;ltsh

PRICE 2 ONLY
STARTLING REDUCTION IN PRICES

Including the following—
Terminals (large}, each 2d. Condenser Plates, per dozen 64.
Separation Washers pergross 3’-.  Accumulators of various
capacities.  Aerial wire, 7,22 stranded, per 100 feet 3 6,

Visit or tWrite us Before Buying Elsewherc.

WIRELESS COMPONENTS, Ltd.

16, MANETTE STREET, CHARING CROSS ROAD, LONDON, W.C.2
SEENEEN ISR EERNIENNENEREE NSRS ENNEERENAER @

WIRELESS GEAR OF EVERY DESCRIPTION

Parel Type, Dust -

AENNEIIEANCUCNATAU AEIVDESTAN) -

Variatle Air Condersers.

Proof, Cehinloid - Cased
with knots. Coll  derruers.
.001 19/- QU4 24/
.0005 128 .0005 17/6
.0003 10/ .0003 15/-
0010753 or 5 pla&e 5/ V. 0735 6 plat: 224?’1
~ - crnier or ate 6.
BEVELLED SCA . .+ 376 extra SWI’l(‘ll STUDS - » 1/ doz.
CO‘\DE\QLR"\ \Vts ... 7d.doz MARK II[ TERMINALS . 2/- ‘doz
1VORINE STALES .. .. 9(l. a0 DUTCH VALVE! 16 ca

g
CRYSTAL DETECTORS 3/3
BABY VALVE PANELS 1216
DETECTOR PANEL .. .. 10.0
: 3/6 and 2/ each

H.T. (15-volt) BATTERY.. 3:-
S8PACER WASHERS, lar;e 3id. dez.
SPACER WASHERS, smnll 2id. dozt
FILAMENT RESISTA

LAMINATED SWwW ITC}( \Rll\ 5 . 1/9 each

VALVE HOLDERS (with nuis) A — - ll- cac

SHORT WAVE BASKET COILS ach
vALVES o &= 15I-each Osnm 17!'6

INSULATING SLEEVING F yd.; 4/6 doz. yds.

FGG INSULATORS B o oo = 4(1 each 3/6 doz.

SINGLE VALVE H.F. AMPLIFIER PANEL £1-10-0

SINGLE YALVE L.F. AMPLIFTER PAXNEL R ... £2-10-0

2-VALVE DETECTOR PANEL ¢ £8-10-0

3.VALVE DETECTOR PANEL 1 .Llo 100

E &
2.VALYE PANEL L.F. A\IPLIF'ER
4.VALVE AMPLIFIER PANEL
F.L. TRANSFORMERS .

BRUCE L. HoUSTOUN, 65, Endeu St., London, W.C2.

8-10-0
= £14 14-0
1-2.6

'PHONE : REGENT 4911,
.'0...!..'.................O..’...C... 0e0000coo

9000000000080 00600309000000000C00
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HEAD

THE diaplragm is not the only part of the
. telephene  within the influence of the

winding, and consequently liable to
cause the formation of eddy currents. The
goft iron core, or pole piece, within the
- winding itself is frequently the seat of serious
eddy currents. This can be obviated by form-
ing the core not of one solid piece, but of a
number of thin sheets, each separately in-
sulated either by paper, varnish, or by a
film of oxide.

A telephone embodying this construction
ig said to have laminated pole piecez. This
point is so important that we would advise
amateurs to examine the inside of tele-
phones before purchase and make sure that
this specification-has been complied with.

A telephone head set possessing many of
the refinements of detail referred to above
has recently been placed on the market by
a well-known firm, which has, in addition,
a very novel and ingenious type of head
band. In this form the receivers are mounted
upon a wire frame of sufficient diameter to
completely avoid contact with any part of
the head, or even the monumental coiffeur
adopted by the fair sex. In use. the set is
supported on the head by a band of fabrie

Component Parts of a Loud Speaker.

which, I understand on the authority of a
member of the said fair sex, is known com-
mercially as * elastic webbing.”

The lightness and comfort of this set
should commend itself very strongly to
those who have to listen-in for long periods.

Types of Receivers.

In the early days of radio, when signals
were faint or light, and the only type of
amplifier available was a primitive form of
microphonic relay, the head gear was the
only form of tclephone receiver which
could be used for effective reception.

With light signals, the only method of

" getting effective stimulation of the anditory
nerves is to bring the sound-emitter,
or diaphragm, of the telephone as near as
possible to the car; and for a given intensity
of signal éurrent the best mental effect is
obtained by -dividing the total energy
equally between both ears, thus affecting
the brain by stimulation from each ear
simultaneously. This is most conveniently
brought about by the use of the common
type of head set.

The same idea has been carried even
further on the Continent—apparently to its
logical, if rather insanitary, conclusion—by
reducing the dimensions of the receiver so

By ALEXANDER SHARMAN,

PART 2 (Conclusion).

greatly as to admit of its introduction
within the - meatus of -the external ear
itself.

Fortunately, the . great improvement
effected in both transmitters and receivers
has rendered this cxtreme and .unpleasant
expedient quite unnecessary, and the normal
type of head gear retains its utility.

The advent of the valve-operated note
amplifier makes it an easy matter to
magnify the strength of the initial signal
to any reasonable extent, so that we-are no
longer obliged to keep the sound-emitter
close to our ears—for we can use a receiver
of larger dimensions capable of producing a

" much greater sound, and provided with a

trumpet-shaped aperture which projects the
sound well into the receiving room, so that
any namber of people can hear the anusic
or rignals without the inconvenience of
wearing head sets. These instriments are
called loud speakers. ) i

Loud Speakers.

Head gears; even the best of them, arc not
comfortable things to wear for any length of
time, and if several sets are operated
from one receiver the signals are reduced
in volume, to say nothing of the initial cost
involved in the purchase of several sets.

It is obviously impossible to conveniently
carry on a conversation between several
friends when all are wearing head sets,
and, furthermore, you cannot move about

GEARS AND LOUD SPEAKERS.

manent magnet system of ample proportiona
carrying fully laminated pole pieces, highly
insulated winding, and preferably a stalloy
diaphragm. .
A durable type of pole clearance adjust-.
ment is essential, and a long and gradually
expanding sound conduit, terminating in a
“liberal trumpet orifice, is indizpensable.

Distortion,

Many modifications of the above ideal
simplicity of construction are available
commercially, several giving equal volumes
of sound, but lacking the mellow and
musical quality of the simpler type.

A reed-operated form of loud speaker,

- similar in-principle to the reed type of wateh
reeeiver, alréady deseribed, has been widely
adopted ; but, although sensitive and effi-
cient and beautifully constructed, it has at
times an unpleasant habit of giving pain-
fully ““ tinny » or shallow reproduction and
nmuch redundant noise, particularly if over-
stimulated, when it. is apt to express its
internal discomfort by shrieking lustily in a
highly disconcerting manner.

When this instrument is wound to a low
resistance and operated from the secondary
of a suitable transformer, it is possible, by
the introduction of condensers of correct
capacity, both in serics and parallel with the
winding; to annul the reed resonance 'to
obtain mellow and really musical results.
There is ample scope for low cunning and

the room freely when chained to the receiver- _ high technical skill in applying these filter

by a flexible conductor. When working
alone, T use an unusually long, flexible cord

ruspended from the central peint: of: the -

cciling of my room, se-that I can- walk -to
the mantelpiece (where L keep.my tobaeco

‘and matehes) without having to remove the

head set.

Whilst, I suppose,. all amatewrs
retain at least one head set for solitary
working, there is no longer anv reasen
why a loud speaker should not be installed
in addition, and its adoption will increase the
pleasure derived from reception to an
extent only appreciated by those who have
tried it.

The technical problem before the designer‘

of an efficient loud speaker is similar in it
broad principles to that involved in head.
gear design. 'The limitations respecting
weight and dimensions are, however, re:
moved, so that there is ample room for
originality and even eccentricity.  This
increased scope has beén very fully utilised
by. certain inventors.

Seripturce, speaking of Christians, remarks
that * many are called but few are chosen,”
and.the quotation is a useful guide to the
would-be purchaser of a loud speaker, for,
alas, they do not all speak loudly.

A performance test with conditions
similar to those under which it will be used
is always welcomed by the maker of a good
instrument, and should always be carried
out, for the proof of the telephone is in the
speaking theveof.

The most robust and reliable form of loud
speaker seems to be simply a well-designed
recciver of the normal type, built. to
generous dimensions, < provided with a per-

will |

cirenits, but it is a-little beyond the ability -
of the average experimenter.

Anether type-of loud speaker, much used
in- America, and now manufactured in- this
country, adopts the prineiple first desoribed:

~and given freely to the world without
réstrictive patents by our greatest philoso-
pher and pioneer, Sir Oliver Lodge. '
1t is fully described by Sir Oliver, with
that unequalled lueidity which characterises
all his writings, in an old number of the
Transactions of the Institute of Electrical
. Engineers. This old volume, which. ought
to be reprinted in an easily accessible
form, contains a full exposition of the
principle of resonance and its application to
_wireless transmission and reception together
with the fundamental formule. You have

-
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HEAD GEARS AND
LOUD SPEAKERS.

{Continued from previous page.)

only to change the value of the term ex-
pressing the frequency to demonstrate the
principle upon which all modern systems
work, and which is usually attributed to
another and later inventor.

The Lodge moving coil telephone, of
which the Magnavox is the latest, and, I do
believe, the only commercial type, makes
use of thc same principle as the prime
mover of the Kelvin cable recorder. This
movement is better known to the wireless
amateur as the ‘“ID’Arsonval” moving
coil system: used so extensively in con-
nection with high-grade” current-measuring
instruments—milliameters . and ameters.

Electro-Dynamic Principle.

The simplest type of galvanometer con-
sists, as is well known, of a small magnet
capable of rotation and placed within a
fixed current-carrying coil. Even with the
same arrangement we could 'rigidly fix
the magnet and suspend, or pivot, the
winding. In this case, when a current is
passed through the winding, the coil will
be deflected, - while the magnet remains
where it was fixed. We should then refer
to the instrument as a moving coil galvano-
meter in contradistinction to the first
form, which we should ¢all a moving magnet
type of galvanometer.

Now, it is evident that if the magnet is
sufficiently strong, and the coil made light
in weight and nimble in action, we might
adapt the device for use as a telephone by
attaching a light lever to the side of the
moving coil, and also to the centrc of a
-suitably mounted flexible diaphragm. If
we then pass a voice-modulated current

. through the. coil, its physical struggles will
be transferred to the diaphragm, and the
original voice soundz reproduced.

Tke device as described would be terribly
inefficient, although it serves very well to
illustrate the principle involved and also
to show what can be done by progreesive
improvement in design. By way of illus-
tration, let us see what should be-done to
improve it and make it into .a practical
instrument. Since we want as large a
twisting action as we can get, we must
strive to get as intense a magnetic field
as possible, usefully cutting through the
winding.

Step towards Efficiency.

The arrangement described above con-
stitutes what is known as an open magnet
circuit, z.e., the magnetic lines developed
in the short magnetic needle arc returned
from one end to the other through the
surrounding air space. We can greatly
increase the number of the magnctic lines
generated by our magnet if we substitute
for the air space an iron return path. Iron
is the most perfect conductor of magnetie
lines we can employ, and we can apply
this method to the instruinent described
by using a U-shaped strip of soft iron with its
ends arranged to embrace the coil, thus
forming an easy return path for the lines
and greatly increasing the field intensity.

The weak point of this design is the
unavoidable length of the iron return path,
which, altbough vastlv better than the

210, Croydon,

'is rather apt to be
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original air return, can be still more improved
by interchanging the relative position of
the magnet and the soft iron magnetic
line conductor. . We thereforc replace the
soft iron strip by a hard ‘stee] magnet,
and fill the space within the coil with a
soft iron armature.

Our instrument will now be found to be
quite efficient; but it still presents one
glaring defect in design, for we are producing
a rotary movement in our coil, whercas
‘what we requireis a reciprocating movement
of the diaphragm centre, although we can,
and we do, convert this rotary movement
into a ““ to and fro *’ motion of the diaphragm
by means of the mechanical lever joining the
two.

Matter of Economy.

It is obviously far' better to rearrange
our magnet system.sq that the initial
movement of the coil as a whole is not
rotary, but directly reciprocating with-
out the necessity of using mechanical
transformation. This is easily done by
forming what is called a concentric magnetic
field, in which one magnet pole is arranged
in the centre of a field and the second pole
arranged a3 a hollow cylinder surrounding
the first pole.

The magnetic lines will now tzke a
radjal all in the same direction from the
pole. centre. ' If a simple. helical coil is
suspended within this field space, current

flowing through the ¢oil will cause it either
to be sucked into the field space or pushed
out from it, according to the direction in
which the current flows. This gives ‘us
directly the *‘ to and fro ¥ motion which we
require to actuate our telephone diaphragm,
so we have only to suspend the coil from
the diaphragm centre to obtain exactly the
movement we want. :

This is the construction adopted in the
Magnavox, with the one exception, that
instead of a -hard steel permanent field
magnet, a soft iron electro-magnet is used
in its place. This practice is a little
objectionable because it eats amperes, and
the accumulators of the average amatcur
arc elready fully occupied -in furnishing
filament current for the valves.

A corrugated aluminium diaphragm is
usually used in this type of loud speaker.
One of the manufacturing difficulties of
making a really good instrument is to secure
uniform quality in respect of hardness and
elasticity thronghout the whole area of the
diaphragm. Even if the-material is quite
uniformly annealed to start with, the tooling
of the material tends to harden it irregularly,
with the result that, when the diaphragm is
subjected to violent vibration, numerous
nodal points, or, as adverse critics call
them, *‘ noodle >’ points, develop, resulting
in the production of harsh overtones and
ringing noises which mutilate the fidelity
of the reproduction.

MY RECEIVING STATION.

t By ‘ CRYSTOR.”

T may be of interest to readers if I
describe my receiving-set and give the
results I obtained, especially as most

of the parts are home.-made. The set
consists of two parts, a crystal receiver and
a single valve, either of which can be used
separately or both together.

The crystal sct contains a double slide
tuner (200 to 2,600 metres), a block con-
denser, and a .* Ree-
tarite ” detector. I

two .001 mfd. condensers and a ‘‘ vérnier.”
This set, on the same aerial, gives me the
Hague and Paris concerts quite clearly,
while Marconi House and Writtle are loud
enough to be able to use a loud speaker. |

I can combine the two scts by using the
valve as a H.F. amplifier (as shown in Fig. 2),
an extremely efficient method of bringing in
weak telephony.

keep my testing buz-
zer in an adjoining
room. The aerial 18
& single wire 50 ft.
long and 40 ft. high ;

Fig !
VALVE CIP.CUIT.

/ -

'on this set I can hear |
and
even Writtle, in spite.
of the fact that the <
aerial is badly
screened. The erystal

MY

despised, but I can
hear Writtle wusing
an indoor aerial rlung
among the rafters,
living in North
London.

y
i 7-
The valve set is

N

a ‘very simple one =
(Fig. 1). A box
contains the tuner,
filament resis-
tance valve holder
and variable coup-

|
i

i

lingg There is a
double - pole . switch
for:the filament
emrent, and I use

VALVE CRYSTAL
H.F. AMPLIFICATION . D.
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NOTES 2% LONDON ETHER.

By 2 A N,

WE understand on good authority that
it is possible to arrange a ecircuit

containing capacity and inductance .

in combination with the usual receiver so
that the additional circuit acts as a * re-
jector ” which prevents the interference
otherwise caused by undesired messages.

It is possible that some such arrangement
would eliminatc sounds we would rather
not hear, such as:

“ Ding dong, ding dong—hello, hello—
two Low Wobbly working, two Low Wobbly
working—ding dong, ding dong.”

The use of the word * working ” is rather
unusual. We trust it does not imply that
others arc only playing at it! But why
the introductory and ultimate tintinna-
bulations ?

The New Epidemie.

Another cther torturer recently put on
a record, entitled, ¢ Should I Be Missed ? ™
and asked for comments. After consulta-
tion with several etheric eavesdroppers, we
arc able to report that the reply is emphati-
cally *“in the negative ”; but we fear he
might be, as we have no expert gunman in
the ranks of radio.

Here is another example :

‘“ Hello, hello, 5 je-ah tick he-ah!!!!
5 je-ah, tick, he-ahhhh ! .

Little verbal idiosyncrasies of this kind
are harmless, but, like some physical ail-
ments, have a tendency to spread.

A short time ago 2 O N introduced the use
of the phrase “replying to you” as a
characteristic substitute for the more usual
*“ answering you.” We tremble lest this
should become amplified to  responding
to your éstéemed inquiry.”

This' ¢ontagion has already spread as far
afield a.’si“a.xi- experimenter at Bréntford, the

similarity of whose call-sign has perhaps
rendered him peculiarly susceptible.

A short time ago there was an epidemie
of the use of fraternal and convivial terms
of endearment, more monotonous than
original. The time-honoured telegraphist’s
idiom, ‘‘ old man,” has developed a modern
equivalent, * old chap,” and if the process
is continued we may be faced with the
horrors of *“ old bean,” ‘ priceless old bird,”
“old thing,” etc.

Trade Reviving.
Broadcasting has, at last, arrived, and

the radic t:ad> generaily is already con- -

scious of increasing activity. The foretaste
of broadcasting, as so ably demonstrated by
2L O, assures us of musical delights to
come, but we venture to think that thke
interests of trade would be bettcr served
by maintaining a good musical programme
of unimpeachable quality than attempting
experiments of too ambitious a character
which, although of great scientific interest,
may not be such a certain means of cstablish-
ing - universal popularity. Simnple broad-
casting, well performed, is of greater
advantage to the industry than imperfect
transmission achieved in the face of technical
obstacles. It is more worthy to walk uni-
formly than to fly erratically.

The excellent transmissions of 2 WP
have become an outstanding feature of the
evening ether ; we have never heard bettes
music than that emanating from the
pianola working at the station.

We understand that the sale of French
text - books is experiencing astonishing
stimulation ; can it be due to the wide desire
on the part of amateurs to fully understand
the exciting (?) French stories which are
quivering through the London ether ?

THE

RADIO ASSOCIATION.

By WILLIAM LE QUEUX, M.Inst.R.E.

F Radio Societies and Associations—a
number of which I assisted to found
—there are many, all of them doing

good and valuable experimental work, and
most of them affiliated with our pre-war
organisation, the Wireless Society of London.

Its Aims.

A new and virile organisation has, how-
ever, been found—The Radio Association.
By many it is believed, and perhaps
naturally, that this association, with its
solid foundation and influential promoters,
is intended to compete with the Wireless
Society. At the start I would wish to
dispel any such absurd idea. The objects
of the Radio Association are different and
much more comprehensive than those of
the Wireless Society. A glance at the
prospectus will immediately prove it. The
Radio Association is a most comprehensive
organisation, and though still in its early
infancy has the active support of many men
whose names are as household . words in
wireless.

As one who had a good deal to do with
the formation of the Automobile Association
and was a member of the committee of the
Motcr Union, I know to what enormous
extent motorists and the motor trade
henefited in the early days by the establish-
ment of the former. There is not a motorist
or a manofacturer of cars in Great Britain
to-day who is not indebted to thc Auto-
mobhile Azsocidtion.

The same programme as in automobhilism
is to he followed by the Radio Association.
In addition to furthering the development
of radio-telephony and other forms of
radio science, its first aims are to co-operate
with thc authorities, as well as to protect
the interests of all licénce-holders from
onerous or restrictive legislation.

The New Era.

Herc arises a most important point !
Much as the fact may be to-day disguised,
the authorities at the present moment
have no love for the wireless amateur, or
the man who listens to broadeasting. The

‘hidden.
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genuine experimenter is first tolerated
perhaps as somewhat of a nuisance, but
facilities are given him to prosecute his.
research work. Yet, after ali, the difficuliies
of the Post Office, the Admiralty, and the
War Office—*‘ the powers that be "—may
easily be imagined, and mu:t no doubt
increase as radio bececomes more and more
popular. However, we amateurs will
one day requirc a strong, universal, anl
united hody consisting of cvery wireless
amateur in the kingdom to protect our
interests and arrange for our just facili-
ties. In this we shall have the Radio
Association, but only if properly sup-
ported.

I make no eomplaint against Post Office
regulations. They often seem arbitrary,
but they are highly necessary for the well-
being of official and commerecial communi-
cation. Still, we amatcurs must have some
big and influential body to represent us,
not only to the authorities, but also in
Parliament itself. Hitherto the wireless
amateur has existed only upon sufferance,
and many believed him to be a crank for
his pains. I was onc of them! To-day
all has changed, and with broadcasting we
are entering upon a new era of radio.

With that cra this Radio Association has
arisen. And.it has come to stay. Not
only will it protect the amateur, but it will
disseminate all the latest information and
discoveries to him by means of lecturcs by
experts, and the publications similar to the
valuable reports of the Institute of Radio
Engineers. In addition, it will act for the
protection of the radio tradc itself, providing
expert technical and legal advice to its
members concerning questions of patents,
infringements, and licences.

Unity is Strength.

The trade is at present without any
adequate orgamisation, and here the Radio
Assoeiation will be found invaluable in
cementing the interests of the manufac-
turers with those of the users, amateurs or
research workers.

Half-a-crown annually is surely not an
exorbitant subscription to a body which is
ready to act in the interests of hoth amateurs
and manufacturers alike, and I think it
hehoves everyone who possesses a pair of
wireless 'phones to at once send his name
and sukscription to the Treasurer, 44,
Gt. Russell Street, London, W.C., and he
will become an original member. As an
early enthusiast and experimenter through
many years, I feel that I cannot urge this
too strongly upon cvery onc of my radio
friends. To be united is to be strong. We
must be a consolidated body to work with
the Wireless Society if we are to face the
future with full confidence.

Radio has gripped our little island king-
dom, but I anticipate that in the immediato
future attempts will be made to further
curtail our experiments. It is then, if we
are urited, we shall be able to hold fast,
and co-operate with the authorities in our
best interests.

The successful pilot cn the broad seas of
life is the man who ever looks ahead.
Both amateurs and manufacturers should,
I feel confident, look ahead to unite the
common interests in supporting the Radio
Association to avoid the rocks that may be
Every other trade and profession
has its association for its furtherancc and
protection, so surely the new science of
Radio should not be unrepresented.
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AN ELECTROLYTIC RECTIFIER.

By G. L. COCKLE.

HE rectifier. sometimes known as a
Noden valve, comsists of an active
slectrode of aluminium immersed in

a suitable solution (common salt or am-
monium phosphate) together with an in-
different electrode ¢f lead, carbon or iron;
the containing cell consists of a glass bowl.
The action of the cell depends upon the
pecnliarity of aluminium that as a kathode
it altows a current to pass freely, but as an
anode it offers high resistance. This re-
sistance is due doubtless to polarization
whereby a thin insulating film of oxide is
{ormed on the surface of the metal. The
other phase or direction of current easily
breaks through this, but, up to a certain
voltage, the cell automatically allows only
that phase to pass, By suitable combina-
tion of cells both phases may be utilised,
and a unidirectional current obtained from
an alternating supply. Heating of the

liquid will interfere with the efficiency of a

cell if the temperature rises above 70° F.

Simple Construetion.

Tirst of all procuye a large jam-jar, glass
one for preference, containing a strong
solution of neutral ammonium or com-
mon’ salt. Now into the jar place an
electrode of aluminium of about the thick-
ness of a pencil, and a second electrode of
thin iron, such as a piece of hoop iron from
2 to 3 in. broad, each electrode being about
9 in. long. Each electrode is shown suspen-
ded in the solution by being passed through

CONNECTION TO +

Figl B POLE OF ACCUMULATOR.

o

a piece of wood which rests on the top of
the jar. The aluminium is made fast by
passing it through a cork, and the iron 18
wedged it in, as shown in Fig. 1. At the top
of each electrode is a screw for connecting
wires.

Charge in Pairs.
An arrangement of two electrolytic rec:

tifiers to use'both phases of alternating cur- -

rent is shown in Fig. 2. One phase passes
from Cl by J1 and Al to P1, charges ac-
cumulator 1 and returns from N1 to C2;

other phase. passcs

e

32.¢% tamp

from C2 to_P2, charges
accumulator J1, and
returns by J2 and A2

: + 7
WALL PLUG =
o ey - ACCUMIRATOR

Pl ,v‘.:/;_]! ”:-2 . Ai:zﬁ

to C1.
mrmant | - " The abeve arrange-
ACCUMULNER ~ ment assumes that

o v, _Jf (2 ’

Al Jt

e

= C

TO MAIN.

i L two accumulators wifl
be chargedsimul-
tancously, as it i

A2 J2°
; always best to charge

any case, single cells
of one battery can be
arranged according to
the same plan.

Jij

Exgerimental” Set bni by Mr. T. Smith, 11, Elmield Road, Waithamsatow.

- a pair if possible. .In

ASSORTED TIPS

USEFUL ¢ dead-end ” switch consista

of an ebonite knob with a number of

brass arms of a fair width. These arms
make contact with the studs of the induct-
ance tappings. The windings of the induet-
ance are in sections, the first and last winding
of each' section being taken off to studs.
The studs of the last of one section and first
of the next, are close together, so that the
arms of the switch will make contact with
both studs and thus connect up the two
windings in circuit. The number of groups
of two studs is the same as_the number of
arms on the switch, so that when all the
arms are in use they connect up all the
studs, and thus put the whole coil into cir-
cuit. Of course, all these arms are insulated
from one another.by the ebonite knob.
One more arm is necessary—one that is
narrow enough to make contact with only
one of the studs at a time. This is the
arm that taps the coil at the desited plsces,
ani is so placed that it makes contact with

- the stud next to the ones covered by the

other arms, All arms must make firm
contact with the studs. The small arm is
connected to a terminal, from which a lead
goes to the receiver, the second lead to the
receiver going from the beginning of the
coil. With, this switch any number of
sections may be used, while the rest of the
ccil is-entirely disconnected from the circuit.

A point which is sometimes disregarded

and may cause trouble is that a very heavy’
" plate voltage is often the cause of a burnt-

out transformer. Should, however, the
primary of a transformer be defective, the
instrument may still be used if the secondary
‘windings are O.K. -The secondary may be
-connected up-to.the valve, thus-making it

directly coupled by means of a choke coil. .

* * Bl

Always test each pieceof apparatus upon
the completion of its construction. Also it
is advisable to test the whole circuit con-
neeted up on the beneh; before it is carefully
put in its final form. Connections which
have been carefully packed away, and per-
haps_soldered, are a nuisance to rearrange
if found to be wrong after the set has been
neatly fixed in a cabinet or other container.

® A 3

Never let your accumulators run too low.
The best method of testing their condition
‘is by means of a hydrometer. This instru-
.ment will show the specific gravity of the

.cells, and is a far safer way of testing how

far they are discharged than is the voltmeter.
“The voltireter may give you a fair voltage
-when the cells are really very low, but
immediately you attempt to draw any
current, the voltage will drop right down.
‘This is because there is no energy in the
cclls and they need recharging. The hydro-
meter, however, shows the exact conditions,
for the density of the acid solution varies
according to the charge in the cells. ‘The
higher the charge, the greater the reading on
tlic hydrometer. A general rule about
accumulators is that the specific gravity
should never drop below about 1.17. This
is the safety limit ; below this, sulphating is
likely to occur. When fully“charged, the
-hydrometer should. read somewhere about
1.2 or 1.215. :
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A GOOD judge of wireless litera-
‘ ture will invariably recommend

Radio Press Books.

Radio Press, Ltd., are engaged solely in the
production of thorough!y accurate, useful,
and authoritative wireless literature. The
same care is laken to make a 6d. book the best
of its kind as if it wers an expensive work.

A New Enlarged Edition of
“The Construction of Wireless
Receiving Apparatus,’’
By Paul D.Tyers, 1/8 Net.("§ 7i*)
. DON'T LMIT YOUR ORDER TO ONE BOOK,::

RADIO PRESS LIMITED, Devereux Courtt, .
PLEASE SUPPLY: Loailon, WECSY

copies Y Wihieiess Valves Simply
= . Explained "’ A .

...capies ‘' Wireless for All »’ ... 13,
STV coples ' Simplified Wireless " ... 11} :
g copies ** Construction of Wireless :

Receiving Apparatus ' 1/7¢

...copfes ' Radio Press Wireless

Directory '’ (call signs) 2/8
.cgpies ' Practical Wireless Vaive
Circuits " 28

I enclose remittance of |

INITIC . o RT R e TGS - - e s T -

AdATEss e

H.T.Batteries

Valve Sets

24v. 32v
48y, 60v
Sets

Ex10¢

BATTERIES

for

ORDERS CAN ONLY BE DEALT WITH STRICTLY IN
i 4 " 55 e g b

5 3 & ROTATION

$ 20} ¢ ELECTRICAL STORAGE
< JU JJIID COMPANY LIMITED.

e

CLI

Nr MANCHESTER.

FTON JUNCTION, ! 219/229, SHAFTESBURY
| AVENUE, W.C.2.

PRICES AND PARTICULARS ON APFPLICATION:

WE TEACH
BY POST.

| ADVICE FPREE

Most moderate !
) charges—payable«
1 monthly.

: LEARN A TRADE
Can | help you? OR PROFESSION

| WILL GIVE YOU £50 =
ARE YOU QUALIFIED o
FOR THE JOB YOU SEEK !

Write for one of our FREE BOOKLETS on WIRELESS TELEGRAPHY,
or on any of the follewing subjects—
Arghitectural Drawmg} ¢« Mathematics

Building Construction Matriculation

Clerk of Works' Duties Metzllurgy

Aviation Mining

Boiler Engineering Mine Surveying

Boiler Making Motor Engineering

Chemistry Naval Architecture

Civil Engineering Pattera Making

Concrete and Steel Salesmanship
Draughtsmanship Sanitation

Electricity Shipbuilding

Engineering Structural ngineering
Foundry Work Surveying and Levelling
Internal Comb.Engines Telegraphy and Telephony
Marine Engineering Special Course for Apprentices
What proof do you carry? Your word to an empioyer is not proof that
you are efficient, but a College Qualifving Diplcma or Certificate. signed
by the Profcssional Staff. is a proof of efficicncy, and a valuable asset in
seeking a remunerative position.

We speoialise in all exains. connected with Wireless and other
technical subjeots  1f you are preparing for any exam. ask our advice.
All particulars FREE OF CHARGE. Parents should seek our advice for
thetr sons. 1f you are interested i \Wireless, or any of the subjects
mentioned above, write, "

naming the subject, and

we will send you our

FREE BOOKLET. Pleass

state your age.

COURSES SPECIALLY
COMBINED TO MEET
ALL REQUIREMENTS.
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BEFORE proceeding to connect up the
coherer, de-cohering device, relay,
and selector described in my previous
articles, it will be necessary to provide a
snitable baseboard.

The baseboard in guestion can be made
of white pine 15 in. long by 12 in. wide by
% in. thick, and should he shellac var-
nished or french polished.

A lath 12 in. long by 3 in. wide by § in.
thick should be secured at each end of the
baseboard to prevent the latter warping,
.and at the same time improve its appear-
tnee.
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CONTROLLING MODELS BY WIRELESS.

By MAJOR. RAYMOND PHILLIPS, 1.O.M,, Late Member of the Inter-Allied Commission of Control.
PART 10 (‘Go be Concluded next week)

accumulator, and terminals C and D with
the “conductor” and “‘outer” rails
respectively of a model electric railway, it
will be possible to control at will a model
electric train (the locomotive being fitted
with a permanent magnet type of electric
motor) by means of wireless waves radiated
from the transmitter described in Page 403,
No. 19 of PorurLar WIRELESS.

Fig. 2 shows a wiring diagram of
connections between the coherer, relay, and
antenna of the wireless receiver in question.

It will be observed that on the coherer A
detecting a wireless wave, and the switch S
being closed, current will

RECEPTACLE FOIL‘}} VOLT POCKET LAMP BATTERY.

flow from. the coherer

1
[}
Al

battery C B (an ordinary
33-volt pocket-lamp bat-
tery) through coherer A,
contact spring D, and

s@ é}

Figl A
| ,

: MOUNT the winding of relay F,

shizcon L T thence returning to bat-

peee. Weag . Sy tery C B,

1 o It will be further
G {' ' " i @f g G: | observed that the con-

T~ 9 & | tact spring D and co-

herer base B are re-
spectively connected to
o] contacts B and F (Fig. 1),

A small box or receptacle should also be
provided to accommodate a 3}-volt pocket-
lamp battery. The  latter will furnish
current for the coherer circuit.

The colerer, with de-cohering device,
relay, and:selector, can be mounted upon
the baseboard as shown in Fig. 1. Six
large terminals—A, B, C, D, E, and F—
should also be fitted as shown.

The Aerial Tubes.

It will be observed that terminals E and.
T are for supporting wmetallic tubes G,
G1 (brass, copper, or aluminium), each 2 ft.
6 in. long by ¢ in. outside diameter. The
latter represent an aerial for receiving
transmitted wireless waves.

It is advisable for the metallic tubes G
and Gl to be at least six inches from the
baseboard. This can be effected by con-
necting the terminals E and F to a length of
screw-threaded brass rod +; in. diameter,
and passing the latter through a length of
ebonite or vuleanised fibre tube } in. out-
side diameter. The screwed brass rod can
be secured by means of nuts and washers
under the baseboard in such a manner that
the lengths of cbonite or vulcanised fibre
tube will rest on washers H and H1 (made
of similar material), thus producing a neat
appearance.

A miniature flanged lamp holder (which
can be purchased for 6d. from practically
any dealer in electrical material), also
coherer circuit switch, can be mounted
upon the baseboard as shown at K and L
respectively (Fig. 1).

The whole of the apparatus comprising
the receiver is now ready for connecting up.

When the receiver is completed it will be -
found that on connecting terminals A and B
(Tig. 1) with the terminals of a 4-volt

thus providing (through
the coherer A) a circuit or path for an
oscillatory’ current such as would be
received from a wireless transmitter as
previously decribed.

The circuits as shown in Fig. 2 are ex-
tremely simple, and it will be apparent
that in connection with the wireless control
of models, detecting a wireless wave and thg

-~ N
._7{’ ~ 'J' I_]'

t

10 TERRINAL F. “Fig 2,
Figly

TG TERMINAL €.
(Figl) - .

consequent functioning of a relay only in-
volves one step in what might be (accord-
ing to requirements) a complicated serics
of operations.

I explained in my last article that an

‘incident wireless wave would have the

effect of short-circuiting the contacts and
filings contained in a coherer, but thatif
such filings were shaken

Final Connections.

Having regard to the function of a
coherer, it will be obvious that a ** tapping ™
device (as described in my previous article)
should be so arranged that the-filings con-
tained in a coherer will not be shaken up
until such time as a selector has com-
pleted its cycle of operations.

For that reason.the eontacts J and J1
(of the selector shown in Fig. 1, page 455,
No. 21 of PorvLar WIRELESS) are arranged
in such a manner that the armature D (of
the selector) practically completes its stroke
before the contacts in question admit
current to a de-cohering device, or tapper.

Fig. 3 shows a wiring diagram of con-
nections between the antenna, coherer,. de-
cohering deviee or tapper, relay, and
selector. The circuit shown in Fig. 2 is in-
cluded in this diagram.

Tt will be observed that on the coherer A
detecting a wireless wave, and the switch &
being .closed, current from the coherer- eir-
cuit battery C B will flow through the wind-
ings of relay J, causing the latter to attract
its armature K, thus closing contact K1,
and admitting current from the relay bat-
tery R B to the windings of the selector
electro-magnet G, causing the latter to
attract its armature I, and close contacts
H and H]1, thus admitting current from the
relay battery R B to the de-cohering device
or tapper D.

The latter will strike the coherer A (some-
what similar to the action of an eleetric
bell) and shake up the filings contained
therein, thus opening thé circuit connected
with the relay J, causing the latter to release
its armature and cut off electric current

“from the selector electro-magnet G, and

releasing armature L, which will cause the
selector drum to move a step forward,

The velay battery R B is a 4-volt
accumulator connected to terminals A and
B (Fig. 1), as previously referred to. In the
compléte wiring diagram to be furnished
with my next article, the simplicity of all
the circuits described will be apparent,
more particularly to those who have care-
fully studied all the diagrams previously
furnished.

Quite apart from controlling model elec-
tric trains by wireless, it will be found that
the wireless receiver in question can be used -
for numerous other experiments.

up the resistance of the

coherer contacts would
be restored to normal,

thus “opening” a
circuit connected with
same,

On referring to Fig. 2
it will be apparent that

the function of a coherer e g
is somewhat similar to ]
that of an ordinary ‘
press button, in that it | X
opens or closcs a circuit TT}:‘M;%‘

as desired.

!
T0 TERMINAI

F(Fgt)
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: TUNER CONDENSER, H.F.UNIT DETECTOR L.F, UNIT 4
UNIT UNIT UNIT ' &
» ]

A Splendid 3-Valve Set for home construction

moderate cost.
out discarding a single item of apparatus. No
other method but the Unit System will permnit

]
1
!
|
|
|
|
]

This splendid 3-Valve Set will appeal to every The Set can be expanded with-
Radio enthusiast becausc it is huilt throughout

on the Unit System. Each Unit is self-contained

Our Latest Booklet»
“ How to construet

All Peto Scott |}

(all wiring is internal), and all are intercon-
nected by means of stout brass rods.

The Tuner Unit is cleverly designed to give ex-

Radio Instru~
ments and Sets

o - —— A ———

]
|
|
of Standardised |
Parts are sold |
under Licence |
from the Mar~ 1|
coni Company. |
]

THE PETO SCOTT CO., 64, High Hoiborn, W.C.1.
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treme selectivity,
26,000 metres, using suitable coils.
denser Unit employs three variable condensers
for tuwing the primary,
Transformer.

Without the expense
intricate

with

and

amplitication—by either IH.F.
added as

a range from 180 to
The Con-

secondary and H.F.

complication of
switches, it enables various combina-
tions of Valve amplification to be compared,
and further

LFP.—can be desired at a most

your own Radio

separately, either as a finished Set,”” tells insimple
in sets of parts. To assemble them is quite language the fasci-

I

this. |

Unit I
simple, because all the difficult work has already | nating story of

l

1

Each illustrated - here can be supplied

instrumeut or

been done—no special Radio kuowledge is

required, full directions being supplied with home constructed
every Set of Parts. Sets, Send 6d. fora
The Peto Scott Unit System of Standardised copy to-day
Radio Parts permits you to commence Radio Tlustrated Catalzx ue
with a simple Set and still obtaiu splendid (32 ) free vgith
results, and when you have gained counfidence cverypp‘copy of the
) Boo let.

and knowledge you can add further Valves

whenever you wish.

FEATHERSTONE HOUSE

aEm

Mast and Aerial
Construction for
Amateurs

BY

F.J. AINSLEY, AMICE.
88 Pages.

70 diagrams and illustrations.

Price 1/6 net

(Postage 2d.)

Crown 8vo.

Crystal Receivers
for Broadcast
Reception

BY

PERCY W. HARRIS

Crown 8vo. 80 lf'ages.
Over 70 photographs and diagrams.

Price 1/6 net

(Postage 2d.)

- POPULAR WIRELESS” says :—

*“ Mast and Aerial Construction ”
will fill a very long-felt want. It
ably places the reader in full pos-
session of all the necessary det,ml
in connection with antenne .

a' manner that will be appreciated
by heginners grappling with the
first problem of practical wireless
—the erection of the aerial.

** Crystal Recenars for Broadecast
Recephon is misleading in its
modesty; ‘* Crystal Recelvem for
all  Possible Reception ”’  would
more adequately describe its con-
tents, and the appended list of
‘the larger spark stations (giving
useful data, as wave-length, time
and nature of transmission, ete.)
will be greatly appreciated.

Read the Oldest Wireless Weekly,

THEWIRELESS WORLD&RADIOREVIEW

Price

Gd.

Nett.

The Wireless Press, Ltd., Dept.P.W.,

THE PIONEER HOUSE FOR WIRELESS PUBLICATIONS,
12-13, Henrietta Street, Strand, London, W.C.2.

® @

i

3 Valve L.F. Mark III Amplifier,

£6-5-0

Valves 12,- each extra.

New and in perfect condition
(sze iliustration)

When enclosed in polished
mahogany case, 25/~ extra.

This instrument can be used for amplification after either Crystal
or Valve Detector, and is recognised as being one of the most efficient
instruments used during the War by our_ Government.

The price at which this instrument is being offered is less than

half its original cost to the Government.
Two Mlustrated Catalogues—one of ex-Government apparatus,
etc., the other of our new M.H. Complete Scts, Post Free 6d.

ALL SUPPLIES FOR AMATEURS IN STOCK

LESLIE McMICHAEL, Ltd.

Providence Place, West End Lane, Kilburn,N.W.6

Bus Services 1, 8, 16, 28, 31 all pass West Eud Lane
Telephone : HAMPSTEAD 1261. Nearest Tube Stn. : Kilburn Pk. (Bakerloo)
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WIRELESS WORTH WHILE

COMPLETE INSTALLATIONS ERECTED, LEFT WORKING
SATISFACTORILY, AND PERIODICALLY INSPECTED.

A Revelation in Wireless Sets employing 1-Valve Detector,
two valves for low-frequency amplification. © Apparatus mounted
includes Variable Filament Resistance, three Valve Sockets, Grid
Leak and Condenser, two highly efficient Transformers, Grid Potential
Blocking Condenser, Variable Condenser, Series Parallel Switch,
Switch for using Loud Speaker or Headphones, Tuner and
Reactance. Complete with three Valves, Loud Speaker, and set
of “De-Luxe " Headphones. Mounted in polished Walnut Case.
T vl Size 9: by 7 by 10: inches high.

Broadcasting Set. THE MARVELLOUS 3-VALVE SET THAT WAS THE FEATURE OF THE EXHIBITION

THE NEW SYSTEM PRIVATE TELEPHONE CO., LTD.,
212-214, Great Portland Street, London, W.I.

Telephone No.: MAYFAIR 3779.

Fr

AN AUCTION OF INTEREST
won T0 AMATEURS -

EX-GOVERNMENT WIRELESS APPARATUS

there will be a large number of SMALL LOTS eminently
suited for purchase by WIRELESS EXPERIMENTERS

AERIAL WIRE, 7 22 bare copper -siranded, 100 ft, colls .., 3!
ENAMELLED AERIAL WIRE, 7/22 copper, 100 ft. coils 4]
AERIAL WIRE- SILICON or Pho'lphox Bronze, 1118 100 ft.

cotls . 2
LFADI\(‘ IN CABLE. neavily rubber.covered, per yard .. 6
LEADING-IN TUBES, [** c¢honite, heavy terminal endn each 1
INSULATORS : Shell, 6d. and 94.; Egg, 4d. and 6d.; Recl 2
THE FOLL OWING DETECTORS ARE OF OUR
OWN MANUFACTURE, AND ARE A PERFECT
MECHANICAL JOB EOTH IN CONSTRUCTION
AND FINIS
BALL & SOCKET JOINT mounted on Ebomtc base, 3 screw cup 2
2 with hard eopper contact at joint 3/
PEBIKO\ \\lth 3.scréw cup top and bottom a
h 1 cup top and 2 on base . o
i(h 1 cup top and 3 on base 6
R'LJ.RTHTF CRY%TAL‘! {Needs no comment) . 1/6 &2
BLOCKING CONDENSERS, any capacity

g\
T APPSR

I T o "’62,3,,"5&&,25,5 THE TRADE will also. have an excellent
TELE PHO\ES z 000 obms, single carpiece, with cords . -
4900 olima" dowbiersieel headbands S 523 opportunity of securing :
Waterloo Electri C " Electrical and Wireless Engineers, New Mark III. Tuners. Mark III. C.W. Trans-
i g S 0., 129, WATFRLOO RD, LONDOR, S.E.1 mitters and Receivers. B. Mark II. 2-Valve
erioo a .
Pleaze cnclose sufficient postage: balance returned. Send for ou‘r)*nFreP List, 3 DeteCtor Ampllﬁ.el‘s. 50 wa" Spal‘k TreDCh

A R ) | | Sets for Receiving and Transmitting. C. Mark
II. 3-Valve Amplifiers (low frequency) in
- new condition. Brown’s Head Telephones,
- Reed Type, 120 and 8,000 ohms, in new
Dehvery from StOCk condition. Valve Boxes, Teak Instrument

Perry Head Phones Cases, a quantity of 13 ft. masts and a large
4,000 2 1 , per quantity of Miscellaneous Wireless Gear.

Ohms pair - STEVEN’S AUCTION ROGMS, LTD.

! Specially designed for Wireless Telephony. (ESTABLISHED 1760)

! Receivers arranged in series, Aluminium Cases ill sell the above by Auction at their Great Rooms
¢ and fitted with extremely light and efficient - 0 s ¢ - i

Head Bands, and Twin Connecting Cords. 38, KING STREET, COVENT GARDEN, w.C.2,
Dlustrated Wireless Catalogue now ready. Post Free 3d. WEDNESDAY, 6th DECEMBER, 1922;

at 12.30 o’clock precisely.

Oa view Monday, Dec. 4th from 12.30 to 5.30, Tuesday from 3.30 lo
5.30, and on morning of Sale from 9.30 till 12 o’clock.

Catalogues free on application.
- Teleph : 1821 GERRARD. Teleg : " AUKS, RAND, LONDON.”
8. LAMBETH HILL, & 97, Queen Victoria St., London, E.C.4 LERons oo i
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WIRELESS CLUB REPORTS.

The Editor will be pleased to publish concise. reports.of meetings of Wireless clubs and

associations, reserving the right to curtail the reports if mecessary.
reminded that reports should be sent in as soon after a meeting as possible,
in cannot appear in this paper in less than ten days after receipt of same,

Hon. secretaries are
Reports sent
An asterisk

dentotes affiliation with the Wireless Society of London.

Plymouth Wireless and Scientific Society.

A meeting of the above was héld on Tuesday,
October 10th, ‘at Plymouth Chambers, where
tho society is establishing its heudq\mrters
The main business of the evening was the dis.
cussion of the society’s wireless set. It was
resolved to begin with a three-valve set with
one stage of high frequency amplification and
one stage of low frequency, and the set should
be so designed as to permit readily of experi.
menting with various types of inter-valve
coupling. Offers were received from members
present of five valves, two variable condensers,
a three-coil holder, aerial wire, and £1 in cash,
80 that an immediate start is to be made with
the construction.

The programme for the year and copies of
the rules and proposal form are now available,
and can be obtained from ‘the hon. sec.

Hon. see., G. H. Lock, 9, Ryder Road, Stoke,
Devonport.

._ *
Croydon Wireless and Physieal Society.”

At a meeting of the Croydon Wireless and
Physical Society, held at the Central Poly-
technic, Croydon, on Saturday, October 7th,
Mr. W. A. Baville gave a lecture and demonstra.
tion on different methods of reception, one
special featurq being a cireuit to enable one to
ewiteh in or out at will extra L.F. valvés.

The society invited members of local Boy
Scout Troops to hear the Prince of Wales’
message, which was received very well by Mr.
Saville on his set.

Another interesting piece of apparatu3
which was demonstrated was a Japancse valve
which had two filaments. The lecturer explained
that they could be used separately or together.

The meeting then terminated with a hearty
vote of thanks to Mr. Saville for coming down
and giving such an interesting lecture.

The secretary will be~pleased to give all
particulars of the society to anyone desirous of
joining,

Hon. sec.,, Mr. B. Clapp,
Brighton Road, Purley.

* Meadmoor,"

The East London Radio Society.*

On Tuésday, October 3rd, the wusual
meeting of the above society was held in the
Lecture Hall, Woodstock Road,

1t being the first Tuesday in the month, the
management comimnittce held their monthly
meeting in the cornmittee-room.

There was no lecture, but the rest of the
members spent a very p!easant ovening with

all the society’s apparatus in full swing. In.

teresting experimenis were carried out in the
testing of the society’s loud speaker, and
comparing it with those loaned for the oceasion
by various members.

Bromley Radio and Experimental Society.

A very successful meeting of the ahove
society was held at the White Hart Hotel on
Monday, QOct. 9th, when a wireless demonstra-
tion was given.

A temporary indoor aerinl was erected and
connected to a four-valve receiver equipped
with a loud speaker, signals were received from
many ship and Continental stations, as well as
music and ‘Speech from several amateur trans-
mitting stations.

Excellent results were also obtained by
utilising instead of the usual aerial, the electric
light' cireuit, connected through a very simple
device to another four-valve receiver.

As a result of the meeting several new members
were enrolled, thus bringing the total member-
ship to well over 40.

Hon. sec., Mr. J. Fergusson-Croome, 26,
Wendover Road, Bromley, Kent. -

Clapham Park Wireless Society.

Meetings are now held weekly on Wednesdays,
at 7.30 to 9.30 p.m., at headquarters, 67,
Balham High Road, and visitdrs_are cordially
welcomed,.

Membership is increasing rapidly, new mem-
bers heing elected at each meeting.
The sixth quarterly meeting was held on

Wednesday, the ith October, under the chair.’

manship of Mr. A, E, Radburn,

Report of a Meeting of the Liverpool Wireless
Society.*

A meeting of the above society was held at
the Royal Institution, Colquitt Street, Liver-
pool, on Thursday, October 12th, Mr. J. Wain-
wright in the chair, and’ the proceedings com-
menced promptly at 8 p.m., there being a
record attendance.

The chairman opened the proceedings by in-
forming all present that this was the first meet.
ing of the winter session, which promised to be
one of the greatest interest, and, after confirm-
ing the minutes of the previous meeting, he
called ‘'upon Professor E. W. Marchant, D.Sc.,
to deliver an address.

The professor addressed the meeting at some
Iength, dealmg with the subject *° Wireless
Broadeasting ¥’ in a most able and pleasing
manner, Briefly tracing the early history of
wireless tclegraphy point by point, right up to
the latest developnients of the science, he
entored upon the main features of his address,
which were, the advantages and disadvantages
of wireless broudcastmg as we might expect “to
develop into in the course of a very short space
of time. The professor concluded his remarks
amidst great applause, and Mr. Hengler pro-
posed a vote of thanks.

Secretary, Mr. C. L. Lyons, 76, Old Hall
Street, Liverpool. Telephone : 4641 Central.

Newport and District Radio_ Associatioh.

On Thursday evening, 12th inst., befofe a
large gatheung of members, Mr. W. D. Lewis
Evans, M.A., Abertillery, gave a very fine

-address upon “ The Construction of an Amateur

Three-Valve Station.”

Added interest was given to the lecture by
Mr. Lewis Evans placing on view a three-valve
instrument which he himself had built up. A
highly instructional address,
nnecdota] references to the humorous side ' of

the ‘‘ mysteries "’ of wireless, being.thoroughly

-enjoyed and appxecmwd

Hon. secretary, Edwayd R. Brown, 92,
Corporation Road, Newport.

Fulham and Chelsea Amateur Radio and Social
Society,

At the last.mceting of the above society, Mr.
Scott introduced to the meeting a visitor, Mr.
Gunuing, who gave a lecture on the Leclanchd
Cell, its construction, chemical ‘action, and
deternomuon On his conclusion, the lecturer
was heartily applauded for the able way in
which he.gave his lecture, a vote of thanks
being moved and given. One and all expressed:
the desire for a continuance at Mr. Gunnings®
earliest. Attendance, 55. ° Total membership,
79. New members enrolled, 9 ;: and visitors, 3.

Secretary, Mr. R. 8. V. Wood, 48, Hamble
Street, Fulham, S.W.6.

'Wolverha'i)ptorll and Distriet Wireless Society.*

At a meeting of the above society, held at
lieadquarters on the 27th inst., a most instruc-
tive and unique lecture was given by Mr. F. G.
Redhead on ‘' Psychic Phenomena and Wire-
less.”

The subject proved an exceedingly attractive
one, the' lécturer endeavouring to prove that a
similar action took place with the human brain
as that of wireless telegraphy, the various organs
acting ‘on each other by induction, and the
norves and fibres heing the eonducting bodies.
This was due to the electric forces of the brain.
Telepathy, as he cxpressed it, was really. a
human wircless.

The lecturer went on to say that the human
brain is not only a transmitting and receiving
machine for electric waves, but the human bod %2

_is a cownplete electric generating station,

punctuated” by’

83

TURRET WIRELESS MAST

FOR BROADCASTING AND LISTENING IN

| TURREY
| a

Ay

paes

Photo of the Patent Turret Oregan Pine Cantilever

agt designed by Naval Experts.

It is rigid and does mot spoil the garden, no current
jump, no rusting, aluminium fittings, easily packed-

Light and simple to fix. (Send for details.)
29 ft. Mast in 2 sections 39,6
36 ft. Mast in 3 sections 64 6
A2 ft. Mast in 3 sections 69;6

SIMPSON & BLYTHE,

8 & 9, Sherwood Street, Piccadilly, W. 1.

WIRELESS CABIKETS

PROMPT ,DELIVERIES
COMPETITIVE PRICLS

PICKETT BROS,, Albion Rd., Bexley Heath, $.E

CRYSTAL RECEIVING SETS AND
ALL COMPONENT PARTS.

Send for Calalogue, printed on art paper
and profusely illustrated.

Price 3d., returnable on first order of 5s.
Valve Sets, or Panels on the unit system,
also in Stock.

Valve Catalogue will be ready shortly.

H. BOYS and CO.,

ELECTR[CAL AND WIRELESS ENGINEERS,
187, Goswell Road, London, E.C.1,
*Phione ¢ Clerkéniwell £154.
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RADIOTORIAL

All Editorial Communications to be
WIRELESS, The Fleetway House,

addressed The Editor, POPULAR
Farringdon Street, London, E.C.4.

The news that broadcasting has at last begun was
received with general satisfaction wherever radio
enthusiasts foregather. -

At the moment of writing, a limited service is in
operation from Marconi House, consisting of news
items, musical items, weather reports—and chimes
from a very deliberate-sounding .clock who, I feel
sure, must be a blood relation of Big Ben’s. "

However, perhaps by the time my readers receive
this copy of POPULAR WIRELESS, the full broad-
casting service will be in operation.

It is certainly good news to hear that Manchester
has also begnn regular transmissions ; and I hear
that Birmingham is almost ready to foliow suit.

The remaining stations will, I understand, all be in
operation before the expiration of the year.

Meanwhile, if yon have not yet taken out a licence,
make for the nearest post-office and get one, an
enjoy the fruits of your patience in the shape of broad-
casting from 2 LO and 2 Z2Y.

THE EDITOR.

Owing to the enormous number of queries
received daily from readers of POPULAR
WIRELESS, | have decided to reply individually
hy post. A weekly selection of gueslions wlil,
however, be printed on this page, tcgether with
the answers, for the benefit of readers of
POPULAR WIRELESS in general, Questions
should he clearly and explicitly written, and
should he numbered and writtea on one side of
the paper only. c

All questions to be addressed to: POPULAR
WIRELESS, Queries Dept.,  Room 131, The Fleet.
way House, Farringdon Street, London, E.C.4.

Readers are requested to send necessary
postage for veply.

“No Name” (Rassan, Brec.).—Will you
kindly tell me how many plates of copper foil,
2 in. by 1 in., separated by waxed paper, T need
for a fixed condenser of -0003 mfd. capacity,
and also for a telephone condenser ?

For a condenser of .0003 mfd. use two sheets of [oil

measuring about 1.15 in. square. -For the telephone
condenser three sheets of 2 in. by 1 in. should be 0.K.

THE

I NS S =r
iy, N
T iR
Y

i

I have an accumulator and the positive and
negative terminals are not marked ; there are
also _no instructions. as to charging. What
would be the rate ? Which is positive and
which is the negative terminal ? There are
7 plates 2 in. by 3} in.

The positive terminal is the one whieh belongs to
the darker coloured plates. These also will be less
numerous than the others. The light grey will be
the negative plates—{ in number probably. The
charging rate will probably be about 1 amp.

* * *

* SUPER-REGENERATION *’ {South Molton).—
I cannot quite understand the connections of
the batteries in the Armstrong super-regenera-
tive three valve circuit. Where do the bat.
teries go ? Which valve is which ? :

.The -L.T. battery is conneeted to the filaments ot
the three valves and to ‘‘ earth.,” The first H:T.
battery l_ﬁocs to the plates of the detecting valve and
the oscillating valve. The second H.T. goes to the
amplifying valve. Both the negatives of the H.T.
batteries go to L.T. negative. In addition to these
batteries there is the grid biasing battery which i3
connected to the grid circuit of the oscillator (+ to
plate — to grid). With regard to the valves, the
first—connected to aerial—is the detector, the second
or middle one is the oscillator or regenerator, while
the last is merely a note magnlfying valve.

i 5 *

_“ TeLerHoNE " (Stratford-on-Avon).—Why
should telephone wires have any bad effect
upon a receiving set whose aerial is earth ?

The trouble is that telephones use alternating
current, “and - this is likely to  radiate electro-
magnefic waves for a short distance. If the aerial
i3 close to the wires and parallel to them, these
radiations may cause interference if you are using a
delicate detector—such as a valve. That is why it
is always best to keep your aerial as nearly at right
angles to the telephone wires as possible, and also
above their level. Besides this effect the telephone
and telegraphy wires absorb a certain .amount of
energy from.the wireless.waves you are waiting for,
thereby weakening your slgnals.

* * *

“ AMaTEUR " (Layer-de-Laye- Haye).~—Upon
what is the efficiency of an accumulator based ?

The efficlency of an accumulator can be based
upon either a quantity or energy basis. The guantity
or umﬂerc hour. efficiency,.is equal to the output of
the cells in ampare hours, divided by the iaput in

=

ART OF COIL WINDING.

ampere hours while the energy or watt hour efficieney
is equal to the watt-hours output divided by the watt-
hours input, The former, quantity efficiency, i3
denoted by the symbol Q and that of energy E. Q will
always be greater than E owing to the charging
voltage always being greater than the corresponding
discharging voltage. Q and E on a good cel! should be
some 90 per cent. and 80 per cent. Rapidly alter-
nating charge and discharge will give a higher
efficiency than prolonged charging and discharging.
The energy efficiency of an accumulator subject to
periods of these conditions of but few minutes’
duration may be 90-97 per cent., but in the case
where it runs to hours it may be but 70 per cent.
Therefore it is advisable to have accumulators
charged every three or 8o weeks, whether they require
it or not, if it is desired to retain maximum efficiency.
In apy case, voltage per cell while in circuit should
never be allowed to drop below 1.8 volts. It is interest-
ing to note that the ampere hour efficiency will vary
with the number of ceclls in parallel but not in series,
but the energy or watt-hour efficiency will vary with
the number of cells, howo\,r'er nrranfied.
*

E. T. W. (Edinburgh).—What exactly is the
difference between:the grid and plate circuit
of a valve set ?

The grid circuit includes the space in the valve

.between the grid and the filament and the path of the

external conductors from the fillament to the grid,

while the plate or anode circuit includes the space in

the valve between the plate and the filament and the

external conductors between the filament and plate
* * *

“Ranio Hopes” (Forest - Gate).—With
regard tp the Armstrong Super-regenerative
Circuit. there are no plug connectors shown to
fit the jacks. Can you tell me what happens
to these connections ?

The plug connection goes to the’phones, both leads
of the 'phones being connected to onc special plug
which fits Into the jacks.

2. What is the a;‘)proximate wave-length of
the coil described as ** 60 turns of No. 19 8. W.G.
on a 3 in. former” ?

Approximately 200 metres.

3. What is the meaning of L.1,250 and
L 1,500 when speaking of the Honeycomb
coils ?

These refer to the inductance of the coils in
microhenries. L is the symbol for inductance.

4. Is it possible that the P.M.G. will
license this set ? If not, can anything be done
regarding the reacion ?

It is not at all probable that the P.AL.G. will pass
the get, as it reacts violently and has to oscillate
before regeneration is carried out. No, nothing can
be done to make the set Incapable of radiation.

5. Could other coils.be put into the tuning
coil circuit to increase the wave-length ?

No, this would upset the values of the inductances
and capacities and would rob the set .of its powers.

(Continued on page 586.)

e

i/ |E

=

| AoTRER, FH
TANGLE, DAD

GWVIPAONNE




Populaf'll'irelc.gs Weelly, Nacember 25¢h, 1922 535

It Speaks for Itself

—— and in no uncertain Voice
THE WORLD'S STANDARD LOUD SPEAKER.

AMPLION

“WIRELESS”

LOUD-SOUNDING RECEIVERS

‘are supplied in a series of

TEN MODELS

Suitable for every service—The Home, Laboratory, and

The Concert Hall.
At prices ranging from £2. 5.0 to £15 . i5 .0

Daily Demonstrations at the Graham Showrooms, The |
Algraphone Salon, 25-26, Savile Row, Regent Street, W.1.

Patentees and Manufacturers :

Alfred Graham and Company,

St. Andrews Works, Crefton Park, London, S.E.4.

“Graham” Wireless Productions include ‘High Efficiency” Telephone Headsets of
Improved Design ‘and Construction. The “Graham” is the Best Headgear money can
buy. The prices are fcompetitive:—120° Ohms, 30/- ; 2,000 Chms, 32/6 ; and
4,000 Ohms, 34/-. Full pariiculars forwarded upon request. Ask for Folder “P.”

—
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HALL’S

WIRELESS ACCESSORIES

HIGHEST QUALITY—LOWEST PRIGES
SPECIAL OFFER!'!
4,000 ohms
BRITISH HEADPHONES

Very Light.  Beautifully Finished
(COMPLETE WITH CORDS)

19/6

Postage

These phones, sold almost “exclusively elsewhere at
35/-, will be supphed at 19'6.(below cost price)to
ull customers purchasing within the next fourteen daya

GUARANTEED GOODS
Value with Quality.  DISPATCH BY RETURN
VARIABLE CONDENSERS :

Capaclty Coniplete Mahogany
Parts Cabinet
.001. T 1T T e | vy W3[6
$ 0075 R SR Ssel- R L5133
0005 .. .. 5/3 3/
.0003 o6 oo 3/3 a G 2/9
0002 .. ... 23 2/6
L0001 2/- 2/3

Ebo'ute top and bottom, 1/6 pair extra

Intervalve Transformera—l{atio 5 tol .. 14/6
Crystal Sets 3 15/-, 35/- and  £3
Aluminium Vanes 1d. cach; fixed and
moving, doz. . 8d
Spacers, 4d. doz gross 3/6 Small 2d. doz, o
El')zonue Knobs for centre spmdle cnch d.,
d. and. 5d
Aerial Wire, 100-£i. in length, 7/22 coppe 211
Valve Legs, flanged or plau with nuts
and washers .. 5 each 1d
Insulating Sleeving yard 4id

Two Coil Holders, solid ebonite mounted on

mahogany a/6
Three Coil Holders, solid ‘ebonite mounted

on mahogany 11/6
Crystal Detectors, adjnsmble in e\cry \\'\y,

turned brass on cbonite ! i 3/-
Slider Rods, drilled 5 . each 6d
Instrument ero, all gauges.

Engraved lvorine Scales, 0-180 sd
Fllament Resistances, splendid value 2/4 and 2/9
Switch Arms, complew with knob, collar,

nuts, ete.. .. 1 /- and 1/8
Valve Holders .. ‘9d, and 1/- Flanged, 1/6
Crystal Cups, plain 1d.; 2 screw 2d 3 screw  3d
Large Terminals, all t)pes E\'traordlmry

value, 11d, each, with nuts and washers,

1/6 doz., small type . .. each 1d
Contact Studs, 1 X 1, with nuts .. doz. "6d
Insulators 2 in. porcclain. Reel, shell or egg

ypc = Bio 8o T3 .. each 3d
Brass Nuts, 2 B.A.,, 4 B.A,, and 5 B.A. doz. 3d
Ebonlte Sheet, cut to anyslze .. .. lb. 4/-
Fixed Condensers, any capacitys 1/6
Qrid Leak Condensers oo . 2/9
Ebonite Stider Plunger .. 5d
Mioa, 4d. Large Sheet, wpper ‘and t,mfou

8 in. wide . fool 5d
Crystals, Bormte Carborundum, Galena
| Silicon o .cach 4d
Zincite .. . 1/-

Hertzite 1/9
Screwed Brass S'.uddlng 2/4 B. A foot 4d & 5d
Inductances Wound 22/24 gauge wire .. .. 3/6

Orders under 30/- kindly remit ample
postage, Balance refunded if excess sent,

Send for FREE Calologue

ants HALL'S

'PHONE: REGENT 1282
71, Beak St., Regent St., London, W.1

Between Piccadilly Civcus and Oxford Circus
'Buses 3, 6, 12, 13, 15, 32, 51, 53, 59 and 88 pass

TRADE
SUPPLIED

DISPATCH
BY RETURN
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RADIOTORIAL ,
QUESTIONS AND ANSWERS:

(Continued from page 584.)

The circuit is essentially n low-wave receiver, rangmg

from about 300-700 metres.
LN #* *
R. D. K. (Hemel Hempstead).—Could I use

"a sparking-plug as a lightning arrester ?

Yes, the method you propose i3 quite a good one.
Connect the aerial to the centre electrode- of the
g‘ug and the earth to the outside part of the plug.

he points of the sparking plug will have to be closed
considerably so that only a tiny gap occurs between
the centre electrode or aerial, and the earthed points.
The gap should be just suﬂiclent to allow a thin piece
of paper to pass between the points. The lead to the
A terminal of the set of course is connected to the
same electrode as to the aerial,

* *

‘ AMPLIFIER ' ( Walton-on-the-Naze ).— I
have an ordinary crystal set, using a one-slide
inductance and permanite crystal. Can'I add
a L.F. valve amplifier ? Where should I place
the valve ?

You can certainly add a low-frequency amplifying
yalve. Connect the crystal set as usual, but in the
place “of the ‘phones conyect the primary of an L.F.
intervalve transformer. The secondary of the trans-
former goes to the negative H.T. and L.T. and to the
grid of the valve. The plate of the valve goes to the
H.T. positive and the ’phones. L.T. positive, of
course, is connected to the filament of the valve.

* * *

“L.T. Barrery " (Thundersley).—I have a
one-valve set and find great difficulty in getting
my accumulator charged, having to send it a
considerable distance and wait a long time
before I get it back. Is there no way of charg-
ing other than by a generator ?

Yes, the accumulators may. be charged by means
of a Daniell (copper sulphate) cell. “For a 4-volt
accumulator you need about 6 cells, while 9 or 10 will
be 0.K. for a 6-volt accumulator. Large cells should
be used, and they will need no attention for quite a
considerable time. See that 'the zincs are renewcd
when eaten away, and that the copper solution is
kept to its original strength. The copper solution
should be a suturated solution, and ‘the liquid’in the
porous pot is, of course, dilute sulphuric acid. The
Danlell cells are, of course, connected in series, the
end being connected to the: «negative of the acculriﬂv

lator and the copper to thc positive terminal. =
° * ,4: *
*“Buzzer ' (Newton Abbott).—I have a

crystal set which I have just rigged up and
tested with a buzzer. “The buzzer was arranged
in another-room with-a tiny aerial shckmg up
from one of the terminals. I got signals in my
crystal quite well, but’ on varying my induct-
ance and capacity the mgna]s were just the
same. Is my set 0.K

Your sct is quite O.K. Thc buzzer test proves that
the crystal is operative and aiso that the crystal
circuit and ‘phones are quite all right. *The reason
why .vou could not eut out the huzzer signals by
means of your tunet is’ that the buzzer is a small
transmitter, and sends on * plain ” aerial. This has
the property of having no particular wave-length, and
it * comes in "’ on all positions of the tuner switches.

*® * *

L. S. P. (Ilfracombe).-—1I have been told that
the straight horn type of loud speaker is better
than one with a curved horn. Why is this ?”

In dealing with loud speakers, the idea is to

magnify the scund Without distorting any morc than
can possibly be helped. Every iwetal loud speaker
horn,"and a good many others, have a certain amount
of natural resonance due. to the material ‘employed.
It is obvious that a curved horn must have more
resonance than a straight one. -This extra resonance
will tend to"impart a note to the sound waves in the
same way as a bugle ; and also it must tend, due to lts
curves, torbaffle and thercby muilie the soun(l from the
diaphragm. This means that there Is likely to be far

more distortion in using a curved speaker than when

a straight horn is employed.
* # *

A. N. 0 (Dalston).—Are “ feed-back ™ a
* tickler " eircuits both the same meammr in
American, reaction ?

“ Feed-back ** refers to any eircuit giving re-
generation. The “ tickler * circuit is the more -usnal
reaction ¢oil method of givmsz it, but there are others,
such as the * tuned plate,” where the reaction is
replaced by a variometer not coupled with the AT.1.,
or closed circult inductance. In this latter mcthod
the capaclty effect between the plate and the grid i3
relied upon for coupling,

7

““Novice” (Bath).—If the, velomty of a
wireless wave i3 186,000 per second, and the
length of the wave 372 metres, there will be a
frequency of 500 per second ; therefore, as that
is a low frequency, why ‘ahou.d it not actyate
the telephones directly without rectification 2.

Because the velocity of a wireless or any ether wave
is 300,000,000 metres per second. Your figures refec
to mﬂes, and, therefore, your other factor, wave--

length, should also appear in miles ; thereiore. tha
frequency of a 372-metre wnve—length would be

roughly ~ 800,000 per second—decidedly a high
frequency.
* * *
“Deyse (Cleethorpes).—I cannot under-

stand how it is that my set will not function
when it rains. I should have thought that the
damp atmosphere would have conducted the
wireless waves more easily. Can you enlighten
me'?

It is not a question of the conductivity of the
atmosphere because wireless waves are not currents
of electricity. These latter are generated in your
aerial when the waves cnt it much in the same way
as a current is induced in a coil when a magnetic
field rises and falls and cuts any adjacent conductors.
The weak currents of high frequency generated in
your aerial will, however, very quickly leak to earth
it the Insulation’is not of & very high order. When it
rains thé moisture on your insulators will tend to
coagulate, and present a path to earth via the damp
supports or mast. A very good tip is to smear a
ring of vaseline round the centres of the insulators to
prevent this coagulation. Insulators that are con-
structed in such a way, with a hood or similar
device, so that water cannot fall over the whole
surface at least are extremely advisable in thls
country. You should thoroughly overhaul the
insulation of your aerial system, and the results will
prove very gratifying.

s ® *

N, V. P. (Dover).—Is there any rule whereby
I can work out the correct values of grid leak
and condenser to use in any circuit ?

It has been proved by experiment that quality of
speech received is .impaired. if the product of the
capacity of the grid condenser in micromicrofarads,
and the resistance of the grid leak in millions of ohms ¢
excecds 200. Generally speaking, the higher resis-
tance and less capacity factor is advisable. Owing -
to thc different qualities of” apparatus®it is always
advisablc to experiment in the values of these two
items if optlmum efficiency Is desired. For instance,
the grid ““ leg *” or wmng insulation, or the grid con-
denser may be “ leaky,”.in which cases it may b
advantageous w‘dlspénse ‘with the leak altogether.

* = *

A. D. (Lincoln).—On an ordinary single-
layer coil is it right for the slider to be in con-
taot with several turns of wire ?

No, that is the great disadvantage of that method
of tuning. When the slider is in contact with two.#
turns of wire or more, a turn is short-circuited, and
the current induced in it will be large and will oppose
that existing in the remainder of the coil.

* * i

W. M. D. (Southend).—The Hague is East
and London West to me, and I desire to hear’
broadcasting from hoth on a single valve. I
know that is expecting a lot, but in the rcir-
cumstances could I hope to hcar Marconi
House at all if my aecrial was absolutely:
directional to the Hague ?

You should be able to bring Marconi House In,-:
but the strength of signals would not be conducive b
to comfortable reception. The best plan would be to
erect, if it is possible, a “ T ™ aerial, taking the dowrr
lead from the centre of the horizontal wire or wires:
the free ends of these pointing East and West. L

* * *

K. B. (Tooting).—Is it usual to insulate the
supporting guys of aerial masts ?

Yes, the guys of large mnsts are broken up mto
sections by means of * egg *’ insulators. In the caseé
of smaller masts insulators at the top of bottom only -

-are employed.

“ AERBREAM’ (Ashb) de- la Zouch).<~After
reading the a.rtxdc on “Beam” aerials in’
Porurar WireLess, I should like to ask
a few questions on that subject. (1) Is i
possible to use the beam aerial with a crystal
set 2 (2) Wduld you require a licence for this ©
type of acrial? (3) How does it compare
thh the ordinary P.M.G. aerial ?,

(1) We hardly think this method of reception ls
worth attempting with a crystal set. (2) Though .

we know of no regulations regarding this type of .
reception, it is only reasonable to suppose that a

(Continued on page 588.)
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The Standard of Quality
FIRST AND

HIGH
TENSION
BATTERIES

As supplied to H.M. Government, The highest electrical efficiency maintained,

Any size or voltage with any tappings or sockets at 3 or 8 volt
intervals for use with Wander Plugs can be supplied to order,
With 13 sockets as illustrated.

No. W.19. 36 volts, 24 cells, 86 cach,
Size 6§ x 2§ x 33. Weight 21b. 8 ozs.
With 2 Spring Contacts.

No. W.11. 15 volts, 11 cells, 3'6 each.
Size 9t x § x 21,  Weight 1]1b. 2 ozs.

IR R U e T H T T

Art Catalogue of Standard Sizes and Voltages and list of Accumu-
lators for Valve Filament Supply sent on request., Dept. P.W,

THE EVER-READY WORKS, Hercules Place, Holloway, N.7

AMATEURS!
Don’t Work in the Dark.

Yon can acquire a thorough knowledge of the Scientific Principles which
govern the working of your apparatus quickly and easily by dur system.

PLEASANT LESSONS BY POST AT YOUR LEISURE

Our Course of individual tuition is certain to appeal to you, whatever
previous knowledge you may have or if you have none. Ahiong our
students we number highly trained sciemtists with University Degrees, as
well as those with no scientific knowledge whatever.

Speclal fee for the Course—30/- cash, or 6’ upon cnrolment and five
monthly payments of 5/-,

THIS ISJUST THE THING You NEED-BEGIN TO-DAY

Write for full particulars to—

THE NATIONAL INSTITUTE OF APPLIED SCIENCE,
3, 5, & 7, OLD QUEEN STREET, LONDON, S.W.1,

1%
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o= | CRYSTAL
| RECEIVING SET.

{British throughout.)
One of many items
from our catalogue,
complete as illustrated.

£3:7:6
Subject to B.B.C. surcharge.
Guaranteed to reccive

L = == | BROADCASTING.

Ilustrated Catalogue, P., includine List of Stations, etc., 6d. post free.

EON WIRELESS SUPPFLY COMPANY,
' 115, FLEET STREET, E.C.4.
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=
¢ Featherweight ** ™~

Actual weight including cords
is 6 0zs. only.

BROWN'S

g ‘

— g

HEADPHONE

British and Best

T

The finest heac{pbones procurable for

30/-

This priceis for one pair of either 120 or 4,000

ohm phones including cords of good quality.
{Catalogues post free.)

THE

“BROWN” LOUD SPEAKERS

With new improved curved horn

The requisites of a Loud Speaker are pure tone, clear articulation,
and good volume of sound. The “*Brown ™ Loud Speaker
possesses these qualities and they are enhanced by the new im-
proved curved horn,

AMATEURS do not .always need the full sized Loud Speakers (H.1)
as used in Lecture Halls, and a small type (H. 2) has been designed
i to meet their more modest home requirements
both as to volume of sound-and price;

PRICES:
H. 1 (Large) Low Resistance,
120 ohms. Height 2l ins. £6 S5 O
H.2 (Small) Low Resistance,

120 ohms, Height 12ims. £3 O O
(High Resistance, 2/6-to 5/- extra.)

The most popular and perfect Loud Speakers
ever offered to the public. Thousands
already in use in all parts of the World.

o ko
Hcight 21 inches

S.G.BROWN, L™

Head Office & Works @
VICTORIA RD.,,NORTHACTON; LONDON, W.3

London Showrooms ?
19, MORTIMER STREET, LONDON, W.1

REENEERDEONNENENEECERCICRNENEEZREADDESEN

Calalogie, post ofree, gives you de-
tails of all onwr Wireless Apparalus.
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OMNIPHONE
WirelessService

We ‘not only supply sets and com-
ponents of the highest grade at the
Jowest prices, but offer: a really helpful
free service of technical assistance and
advice.,

Our thirteen years' experience of wire-
Jess places us in_am unrivalled position,
“and we nevet fail to solve the problems
submitted to us. either by correspond.
ence or personally. Your satisfaction is
absolytely assured whether you buy a
complete sel or assemble yonr own from
our components. Lists free.

THE
OMNIPHONE WIRELESS CO.,

24, WARWICK STREET
'~ REGENT ST.. LONDON, W.T,
20 yards from Regent Street, between
Maison Lewis and Robinson & Cleaver's.
‘Phone : Regent 3335.

WIRELESS AMATEURS AND RETAILERS
PARTS SUPPLIED FROM STOCK

List free. Condenser Plates, 1/6 doz. pairs (post 3d.).
FRASER, SENTIN1 HO., SOUTHAMPTON ROW. LONDOY
SIS ANIAANANAASP NN AN PN N
IF YOU REQUIRE A FULL EX-
PERIMENTAL RECEIVING AND
TRANSMITTING LICENSE
you must satisfy the G.P.0. that you
have a sufficient knowledge of W/T
science to warrank the issue of such a
license, THE LONDON TELEGRAPH
TRAINING COLLEGE, LTD., will gite
you the necessary qualifications m 12
T.essonss
Write for full particulars of FEvening
Lectures to Seeretary (Dept. P.W.), 262,
Earl’s Court Road, London, S.W.5.
CANAAAINAFNAPNANI NN\ P P N PN A nr N5
10 WiRELESS EXPERIMENTERS. PATENL YUUK
INVYENTIONS.
They may prove very valuable, Particulars and
constltations free. BROWNE & CO., Patent A ents.
9. Warwick Court, Holborn, London W,
Lstablished 1840. "Telephone : Chancery 7537,
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RADIOTORIAL
QUESTIONS AND ANSWERS.

(Continued from page 586.)

licence would be required. (3) As regards emcxency
it has hardly had enough testing to ‘compare it with
ordinary aerials. With -regard to “upkeep,” it ls
“obviously a more expensive. ‘method of reception,
and would entail far' more manipulation than the
PM.G. aerial.

* * *

“Anxiovs” (Belfast)-—I have had the
offer of a crystal and valve set from a friend
in England ; will it be possible for me to get a
licence over here ?

We believe you can obtain a licence. Owing to
an error it was stated that licences were not being
issued in Ulster, but we now believe that if you apply
to the ‘ Ministry for Home Affairs for Northern
Ireland * your a‘)plication will he considered, and,
if suitable, it will be forwarded to the P.M.G. for
formal -consideration as in England.

* * *

U A Z (Moxctonhampstead) —1I "have
several zinc plates that I should like to use in
a Daniell cell. I have tried to amalgamate
them by rubbing mercury on, but it does not
seem to work. Can you help me in this
matter ? Why should it be amalgamated ?

The reaszon the zinc is given a coating of mercury
is to protect it against the action of the sulphuric
acid solution-when the cell is not in use. If amal-
gamation is carried out, the zinc is attacked only
when the current is passing. To amalgamate a zinc
plate, its surface should be eleaned with dilute acid,
and then, while still wet, mercury should be pourcd
on to it, drop by drop. The mercury will spread
out over the plate, and form a coating over. the
zine. You will find it pmctlcally impossible to
amalgamate dry zine.

* * *

‘*“ MyRa " (Rangoon).—In your issue No. 17

you state in reply to'* Amplifier” (Tooting)

that the aircction of the induced current will

be in thé same direction on breaking the cir-

cuit. With your permission, may 1 say this
i8 indorréct ?

We regret we,do.not see your difficulty, as we
believe you. will see after consideration that the
statement is correct. When a current has been
flowing in a circuit and-the circuit is broken, the

AOGUMULATORS etc. New and Guaranteed

olt, 25-Amp. (‘ellulmd 11/3. Postage 1/-.
4V0|h 40- Amp. 17/6 6-Volt, 40-Amp. 25/6
” " 21/3 6 60 ,, 31/-
-27f- 6 36/

80
Pnckmg, 2/ extra,
7/22 Aerial, 5/6 100 ft.; Mullard Ora Valves, 15/-;
35-V. Siemens H.T. Batteries, 4f«; Marconi R.
Valves, 17/6; Accumulator Churging Board, 37/6;

Voltnieters, Watch pattern, 0/12 Volts, 6/-.
Cash with order. Goods despatched per return.
LOWKE & SONS, Ltd., Northampton.

MARCONI OUTFIT FOR SALE.
Marconi 3-valve Unit Receiving Set, complebe
with fourth valve panel, 4 valves. H.T. Bntterles, Rotax
6-volt Accumulator, Brown Loud Speaker, pair ﬁterllng
Zphones, etc. Brand-new condition.. Cost over..£60° a ..
few weeks ngo. Accept £45.-PHILLIPS, The
‘Blanquettes, Worcester.

THE BEST BOOK ON

WIRELESS FOR AMATEURS

How to makeand use a Wireless Valve Receiver Set, By
E. K. Splegelhater. This book has been specially wrlu.en
for Amateurs in Wireless, Clear’ Constructional detaild
accompanied by 24 very practical Illustrationsare given,
which will enable the operator to build his own’ set
economlcally and to work it successfully when made.
-Price 2|- net. Send P.O, for'a copy. ~
E. &F N.SPON, Ltd 57, Haymarket London,s w.1
ALL made to the sele agents : John H.
5'13’41‘” , 4, Ludgate Circus, London,
—_——— -

CUT THIS OUT

#Popular Wireless” PEN COUPON Value 24
Send 7 of these coupans with only 2/9 dlrecz to the_
Fleet Pen Co., 119 Fleet " LE.0.4, - You wlit
recetve by return a splendid Blitish-]\lade Hct Gold-
Nibbed Fleet Fountain Pén, value 10/6 (fine,- medium, -
or broad nib), Tf only 1 coupon is sent the price is
3/9, 2d, being aljowed for each extra coupon up to 6.

(Pocket Clln, 4d.) Satisfaction guaranteed or cash
returned. " Spécial New Offer. —Your own name . in

gitt letters on either pen for 1f-‘extra. Lever Self-
Filiing Model with Saiety Cap, 2/- extra.

80
Packlng, )/6 extra.

applications for adveriisements in
“ POPULAR WIRELESS ”’ must be

tic field. round the conductor collapses.

The

collapse of this field will induce a voltage into the .

conductor in the same direction. .For -instance,
take the induction coil primary—leaving out the
secondary altogether-——the base condenser. is.placed

across the make-and -break to prevent_sparking.-

That sparking is due to the voltage induced by the
collapse of the primary magnetic field when the
circuit is broken. We think you will remember
that any * variation of a current in a circuit varies
the number of linkages of lines of force, and induces
an E.M.F. tending to oppose the charge of current.”
Therefore this means that if the circuit is broken—
current stopped—the_effect of the inductance will
.be to oppose this cessation of current flow, i.e., to
prolong the life of the current in the same direction.
Thus, the spark at the contacts upon breaking a
circmt carrying n current is due to the self-induced

EM.F. having a tenrlency‘to continue the current
ncross the contacts.”” ! Hansel states that ‘ on
breaking the circuit thete is ‘a momentary E. M F.ln
the same direction as the disappearing EM.F."”

* * *

L. H. N. (Newport, Mon.)—I have been
informed that stranded wires where each
strand is insulated are not efficient for aerials
or set wiring, owing to the fact that there is a
capacity effect betwéen the strands and also
loss caused by the difference in potential that
must exist. between thc strands. On the

other hand, you mention that there may be a .

loss of "0"/ an, efﬁc:ency by surface deteriora-
tioh owing to corrosmn, and the resultant
-increase of ‘“skin” resistance offered to the
highffequency currents, What, therefore,
should be the wire used ?

Taking every point int ) consideration, we are of the

opinion that for aerials’the single strand of 16 or so |

_gaugs copper_enamelied is as ‘officient as the more
opular stranded electrically, if not mechanically.
%or set wiring a ‘single strand of 22 run through
_systoflex ~ insulating tubing . should be employed.
Surfttce corrosionl of bare wires is much more notice-
able in town areas than in more open surroungllnga

Not Next Week !
We hold large stocks of

all parts, sundries, and
materials for the amateur,

and can deliver promptly.

Every leiter has atten-
tign within 24 hours.

ELECTRICAL SUPPLY STORES,
5, Albert Terrace, King Cross,
HALIFAX.

FOR SALE Three -Valve Reactance

Receiving Set, constituting
compiete installation with small BROWN loud.speaker,
£22. (Reason for sale: insuffictent facilities for fixing
aerial.} Call, Ol1d Queen’s Head, Stockwell Rd.,
Brixton, London, S.W., after 6 p.m.

Beginners Guide to Wireless—.
Explains, in plain everyday language, everything
beginners wish to know about wireless telegraphy.
HOW TO ERECT, CONNECT, AND MAKE
all the apparatus required for reception of
telephony or monse, and full instructions
and diagrams for making coils, tuners, and
complete valve and crystal sets. 112 pages,
price §/-, post free —SAXON RADIO CO.
(Dept. 14), South Shore, Blackpool., 32-page
cat. of wireless appanatus, 3d., post free.

(The Well-Known Motor Cycle House).
Send your enquiries for all makes of
WIRELESS INSTRUMENTS.
SUPPLIED ON EASY TERMS.
Your old instrument taken in part payment.
CRYSTAL SETS from £3:10:0

173, Gt. PORTLAND ST.. LONDON
*Phone : 1257 Langham.

GIVEN AWAY!

FIVE WIRELESS SETS will be given to the

winners of a stmple competition. Value of prizes
Particulars on.reccipt of 3d.

WIRELESS DEPARTMENT,

HARDINGTON, YEOVIL.

 MOORE BROTHERS,

CARINET MAKERS.

CASES : BOXES: SWITCH-
BOARDS, etc., for WIRELESS

‘SETS—A 'Speciality.

Works : 8, POWELL STREET, GOSWELL ROAD, E.Q.1.
SPECIAL OFFER. WIRELESS LIMITED NUMBE®
Specially selected Fir
PoLES (0dd lengths to join, 4d. ft.) PoLES
18 2t. high AERIALS 4 inch butt

Carrlage Paid 5/- each (1/- extra over 100 miles).
COLEMAN & SONS, 7, Cranfield, Bletchley.

PORTLAND’S
Parts by Post.

“EBONITE”

s. d, s. d.
4x4, , , .1 3112 x7 ., . .52
7x5 . . . 28 12 x 8% . . 68
8x6. . . ., 30}]12 x10 . . . 7 6
9x6. . . 36415 x8 .. . 80
0x6. . . . 39712 x12 ., . . 90
12 x b} . q4 2 17}(8; B 9 6
9x8F ., 410 | 14 x12 -10 §
17x5. . . , 53 18 xlS(hulIsheet)1?1g
! 3
71bs. . . £1 3s. 0d. 28 1hs. . . £4.

No charge for cutting, waste, or postage.
Delivery by return of post.

Quality A 1, DRILLING, manufacture—BRITISH
Thickness One Quarter ; Surface Mat.
JAMES PORTLAND, 39, Sinclair Road;
Olympia, W.14.

N:B. Mr. Portland stocks 200
Wireless Parts.
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For receiving vocal and instrumental
items you must have

MULLARD “ORA” Valves

to get the best results.

Oscillates Rectiﬁes Amplifies

+Specially recommended where good
amplification is required.
The “Ora’” Valve requires about 3.8 volts on the

filament and 30 volts or over between the anode and
filament for efficient results.

1 5/- EACH.

IMPORTANT NOTICE

The great demand for Mullard *“ ORA™
Valves and other accessories has compelled
us to open much larger works, A greatly
increased output is now available.

The MULLARD “R” Valve is now
reduced in price from 22/6 to 17/6.

-~
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Mullard Radio Valve (b.11d.

-45, Nightingale Lane, Balham, S.W.12.
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Contractors to HMAdmiralty:
War Office.Rqyal Air Force & PostOffice.

Telephone: Codes: Teleqrams
Bauersea 1068  ABC(5Ed) Radiovalve Hammer Lond®

Bentley's
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'STERLING - - -
No. 1 CRYSTAL
RECEIVING SET.

The Sterling No. 1 Crystal Receiver has been ]
specially designed for use in connection with
the Wireless Telephony Broadcasting Scheme;
and is suitable for a range of about 25 miles.

Contained in polished walnut case. with fittings |
mounted onr ehonite panel, and comprises :

TUNER.—This consists of an inductance which can be
varied by means of tappings taken to two stud switches.
one giving coarse and the other fine adjustment.
' & Ad)
A separate cail is provided for reception
of time siguals, etc., from Eiffel Tower.
Detector of the crystal type, requiring no battery. Sensitive
and easily adjusted.
The equipment ineludes one pair of DOUBLE HEAD
TELEPHONES, No. R 1258, wonnd to a total resistance of
2,000 ohms the pair. '

PRICE £7-12-6

IMMEDIATE DELIVERY.

To be obtained from all dealers or direct from :

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. i

November 25th, 1922

RECISTERED

BROADCAST RECEIVERS

(to Postmaster-General’s Specification)

Inclusive of aI:Rngaﬁties.

TYPE. £ s d

| N eyaltios incinded—7s. 6d. ... .. 3100
5 fzgiﬁiliefeiﬁillged,—h. 6d. ... 4150

“ Ropaities incloded—Ts. 6d. .. 510 0

& R?);{;sli?;saiﬁlié’égligzalg: Wt 12100

B AmLIE AR 15 00

34. Crystal and 3 Valves (1 Detector) 23 0 0;

i Royalties included—£4 10s. 0d. ...

The PROVED BEST for
Maximum Power, Purity of Tone
and Simplicity in OGperation
INSIST on a practical demonstration before
you purchase—isall we ask. ITIS SUFFICIENT
TO PROVE THE SUPERIORITY of

COWL INSULATORS

THE ABSOLUTE ESSENTIAL
OF A PERFECT AERIAL

: i
| AERIAL 'l
| INSULATORS |

Crystor Aerial Outfit

SINGLE - WIRE AERIAL, containing
2 Crystor Cowl Aerial Insulators, 1 Crystor
Cowl Lead-In (vertical or horizontal), 100 ft.
Best Quality stranded copper Aerfal Wire,
100 ft. Best Hemp Rope, and one pulley
block, packed in box. Price complete.l
Postage 1/6 extra. 8/6

Horizontal Wall or

Window SUPPLIES CO. | vericat Roa

LONDON, W.1.

"Phone 3 Museum 2672

] i
! i
64, MORTIMERST. | LEAD-IN |
1 1
i :
] '

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

Advertisement Offices: Messers. J, H. Lile, Ltd., 4, L

t g udgate Circus, London, E.C.4. 5
Post. Subscription rates: Inland and Abroad, 17/4 per annum, 8/8 for six months. Sole agents for South Africa: The Central News Agency, Lid.

Registered as a newspaper and for transmission by Canadian Magazine
Sole agents for

Australia and New Zealand : Messrs. Gordon & Gotch, Ltd.; and for Canada: The Imperial News Co., Iitd. Saturday, November 25,Yl/9i‘22.

ANl Applications for Advertisement Space in POPULAR WIRELESS to be made to JOHN H. LILE, Ltd. (Sole Agents), 4, Ludgate Circus, London, E.C.4. Phone: 10306 Central.




