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To 1887.. Mr. Alfred Graham demonstrated the
first practical Loud Speaker.

In. 1893. . GRAHAM Loud Speakers placed
upon the market.

In 1894..First used in the British Navy.
Transmitters applied to Phonographs

—the reason why the AMPLION
is undeniably the finest Radio Loud
Speaker, and recognised as the

Demonstrations by Prof. MeKendrick

at the Royal Society. World’s Standard.
b B S,f,;fe‘d e Wcieged ‘2w | It willbe seen that the AMPLION
1 - is not merely produced to meet a
In 1898..Watertight Loud Speakers patented. sudden demand but is tpe result
Fitted on board many War Ships and t of years of.expenence in Loud
Mercantile Vessels. Telephonie Sub- -~ Speaker design and construction. .
manne ngnallmg System devised. i As: jor Folder P.W.
In 1902. Complete Loud Speaker installations =
on central battery plan erected on ALFRED GRAHAM & CO.,‘ =
h‘ War_ Ships as sole means of com- : . St. Andrew’s Works, tH =
DANDECANALE Crofton Park, London, S.E. 4. E
In 1906. . The most extensive paval installation "Phons: *Grapns : =

o m—

to date mcludmg exﬁhan'ge system Sydenham 2820-1-2 Navalhada, Catgreen, London,

fitted to H.M.S. Dreadnought. SeguiA .
' 1 Mr. F. Milligan, 25, Rentrew Street, Glasgow.

Onwards. .Graham Loud Speakers applied to - 1RELAND - et

ey Mr. A. R. Munday, 41, Chichester Street, Belfast.

all sorts and conditjons of service at
home and abroad, ashore and afloat.

To 1919..No less than 12,000 ship instullations
carried out.

In 1920..% AMPL]ON ” Loud Speakers pro=
duced for Wireless and “*“AMPLION "*
Trade Mark regxstered

In 1922, “A\APLION 12 standard:sed by lead-
ing manufacturers of radio apparatu

CANADA
Idessrs. BURNDEPT OF CANADA, LTD,,
172, King Street Wess, Toronto.
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Demonstrations at our Showroom:
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TOPICAL NOTES AND NEWS.

A Broadcast Comedy. -

THE recent transmission of “ A Mid-
summer Night’'s Dream ” by the
London Station was quite successful.

From a listener-in point of view a comedy

lends itself to broadcasting considerably

more than the heavier plays.
* * *

Small Motor-Car Sets.

'I"HE Marconi Company, who, in con-
junction with the British Daimler
Company, were the first to adapt

motor-cars to the reception of broadcast

telephony, have now co-operated with the

B.S.A. Motor Company, with a view to

providing the same

from 2 L O quite clearly. I stopped to
listen and quite enjoyed the novelty of this
concert amidst picturesque surroundings.
The loud speaker, too, sounded quite
different in the open air, and was free

from - many of its usual accompanying

noises.
%* * *

Forthcoming Items from 2 L O.

Avcusr 3rp.—S8ir A. K. Yapp, K.B.E,
Nat. Secretary of the Y.M.C.A., will give a
talk on the Y.M.C.A.

Mr. Cecil Hallet, official guide lecturer at
the British Museum, on *“ The Babylonian
and Assyrian Collection.”

facilities for the own-
ers of small, open
touring cars. In
Windsor Great Park
on a recent Saturday
night a demonstra-
tion was given of the
new apparatus to be
fitted on the cars.
* & *
Wireless Insurance.
OME- time ago I
mentioned that
insurance com-
panies were consider-
ing wireless insur-
ance. Ihavereceived
a letter from a city
corregspondent stat-
ing that one of the
first wireless policies
ever placed on the
market has been pre-
pared. It follows the
customary lines of
insurance, and pro-
vides against loss or
damage to the appar-
atus “by fire, light-
ning, storm, tempest,
burglary, house-
breaking, and lar-
ceny.”
* * %
Useful Policy.
IT is a comprehensive policy, and an annual
. premium of 7s. 6d. protects against
damage to wireless apparatus, including
aerial, and third party damage to the extent
of £500, including damage to property
belonging to or under the control of the
insured person. Probably this will enable the
landlords to grant permission to the pros-
pective listener-in, if he adopts the insurance.
* & *

Wireless on the Brighton Road. .
ETURNING from Brighton one Sunday.
after hearing Willoughby Walmisley,
the young English pianist, perform, I
noticed a party listening-in with a portable
set and an aerial fixed from the radiator
cap to a bough of a tree. On the wayside
a small loud speaker recorded the music

Mr. Rex. Palmer and the lady responsible for broadeasting

wise) using some one else’s call sign, appears
to me to denote the last stages of degenera-
tion. But so it is, for recently I have had
seéveral complaints from:amateurs whose
call signs have been illegally ‘ borrowed.”

* * * .
Another Case.

AMONG these the latest to report such
misuse is the Radio Society of High-
gate, call sign 2 U S, whose secretary

has had several reports on their * trans-
missions.” These transmissions. have not
taken place, and the oceurrences denote
deliberate and repeated infringement of the
call sign. The secretary, J. T. Stanley,
B.Se., A.C.G.I, 49,

Avcvust 4tH.—Mr. Alan S. Walker will
speak about Southwark Cathedral.

Avcust TTH.—Irish Guards Band, and a
speech by Sir John Russell, D.S.C., F.R.S.

SEpTEMBER 4TH.—Lieut.-Col. W. W.

(Clemenshaw, C.I.E., M.D., Lecturer on

Tropical Hygiene, London Schools of

Tropical Medicine, on the “ Decline of

Malaria in England.” ‘

SEPTEMBER  16TH.—Alderman  Muriel

Lester will give a talk on Child Life in East

London. ™ % " '

Illegal Transmission.

I SUPPOSE that there will always be
some person ready to take advantage of
another’s good fortune, or to cover his

sins behind another’s name, but to transmit

(with various degrees of success or other-

the cookery items during 2 L 0’s Woman’s Hour.

Cholmeley Park,
Highgate, would wel-
come reports of such
 transmissions,” as
strong steps are to
be taken to prevent
this kind of piracy.

* * *
Underground Wireless.
OME very inter-
esting wireless
experiments
have recently been
carried out by Messrs.
A, Franks, Ltd., of
Manchester and Bol-
ton, in co-operation
with the Wigan Coal
and Iron Co.,in their
mines at West Leigh.
A few turns of wire
were secured to the
roof of the cage and
the receiving sets
earthed direct to the
handrails. Under
these very unfavour-
able conditions, the
programme from the
Manchester Broad-
castingstation was re-
ceived with sufficient
strength to work a
loud speaker whilst
at the surface of the
mine. The cage was slowly lowered to
about 120 ft., at which depth music which
was being transmitted almost disappeared.

* * *
Reception Improves.

ROCEEDING lower to a depth of 240 ft.,
reception began to improve and con-
. tinued to do s0 until the full depth of
792 ft. was reached. In this position the
music was quite audible 15 ft. away from
the set, although the headphones were being
used, and this distance would have been
considerably increased had a loud speaker
been employed. It is proposed to earry out
a further test at the company’s Parsonage
Pit, which is 3,000 ft. deep, and it is con-
fidently. expected that some very usefu
(Continued on page 854.) :




NOTES AND NEWS.

(Continued from page 853.)
information ‘will be gained from these
experiments. A remarkable feature of the
above tést was that no interference was
experienced from the alternating current
power cables which run the whole length
of the shaft at a pressure of 2,200 volts.

* * *

Wireless in Ulster.
HOUGH . restricted in the matter of
licences, Ulster contains somie veiy
enthusiastic wireless societies. The
Northern Radio Association, which forms
the centre of wireless intérest in Northern
Ireland, has just held a very successful
wireless exhibition in-Belfast. No demon-
strations or active selling propaganda were
allowed, so that visi-
tors were enabled to

Transmissions from 2Z Y,

RIDAY, August 3RD, is the opening
night at the new station. - The band
of the Irish Guards will give a
musical programme after the opening
speeches by Lord Gainford, the chairman
of the British- Broadeasting Co., Ltd.,
and Mr. J. C. W. Reith, the gerferal mariager.
Individual artistes this night are Florence
Holding, Lee Thistlethwaite, and Victor
Smythe.

SATURDAY, AucusT 4tH.—The afternoon
transmission will be given by the Revilo
Syncopated Orchestra. The evening pro-
gramme will be by the Radio Orchestra
and the popular Melody Four.

SuNDAY, AvUcUST O5TH.—An artistes’
concert by Gladys Hulme, contralto ;. Fred
Brough and Daisy Shorrocks, violinists ;

inspect the various
types of sets at their
leisure without the
dread of encounter-
ing the specialised
salesman.
* * *
Overheard on the Un-
derground.

FIRST (Obviously'
Fresh) Wire-
LEss ExTnusi-
AsT: “I've tried
hertzite, radiocite,
permanite, rectar-
ite, talite, dayzite,
electronite, and
various other crys-
tals on my °¢dual’
but don’t seem to
have struck just the
crystal for the set.
yet. Do you know
of any others worth
trying 7

Secoxp (Bored

“ Ariel”” and the Uncles ot 2 L O pay a visit to the * Daily Mirror >’

——_—— —— - — —

printing works.

Old-timer): “I've heard good reports from Arnold Perry, pianist ; and Harold Brown,

dynamite 1

* * *

A Popular Entertainer.

OUR old friend, Norman Long, was
more than welcome the other evening.
You could tell by the .announcer’s

voice that “N. L.” was in the offing,

and his characteristic introduction of him- .

self would have brought a smile to the
face of a burnt-out valve.

* * *
Put ’em Togzther.

A GREAT thought !
B.B.C. get Norman Long and

Captain Peter Pendleton Eckersley
to give a duct ? I heard P. P. do.a ‘solo

the other day—I mentiomed ‘it in last

week’s .notes—and I can imagine-there’d
be a really riotous time in 2°L O’s studio
if these two humorists got togethér. Now
then, Mr. Burrews, what do you-think of
this idea ?
LK * * o
Encore ! .
HEN' wé hear a voice as ‘fine as
Miss May Blythe's “on the wire-
“less,” we settle down to comcen-
trated enjoymrent. - It’s "a rarc thing to
hear such a sweet voice-das-hers, even in the
concert hall, and it was a_treat for the
gods to hear Miss Blythe broadcast. Encore
by all means !

Why ‘don’t the .

baritone. )
Moxpay, Aveust 6re.—Tennyson’s
birthday. Mr. J. Phythian, M.A., will give
a chat on the famous poet. Mr. Albert
Etchells, the blind pianist, and George
Harris, the Newcastle tenor, are the
artistes, with the Radio Orchestra.
Tuespay, AucUST 7TH.—A special modern
programme, during which Max Reger’s
beautiful composition for violin, flute,
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and viola will be played by Messrs. Hirsch,
Lingard, and Widdop. @ Mr. Stansfield
and Miss Emily Seddon are the artistes,
and the entire programme will consist of
modern works, X

WEDNESDAY, AUGUST 8TH.—A popular
orchestral programme 'by the Radio. Or-
chestra.

. * * *
Result of the Sheffield' Experiments.

HE Sheffield station has been removed
from the University to Mr. Harry
Lloyd’s home, and Mr. Lloyd has taken

over the transmission ‘on behalf of the
B.B.C. until a switable site for the station
has been found.
* * *
Lifeboat Wireless.
F more lifeboats were fitted with wireless,
many more tragedies would be averted.
I hear of a lifeboat set which has a range
of 50 miles, specially designed for ships’
lifeboats. The set is capable of sending and -
receiving messages up to 50 miles.
* * *

SOME BROADCAST “HOWLERS,”
Novel Competition.

GREAT deal of fun was obtained
from the recent 2 Z'Y competition,
in which listeners-in were requestéd
to advise the station director of the funniest
thing they had heard from the station.
* * *

Where’s the Wig ?
MOST people mentioned the trans-

mission of news.in which the an-

nouncer boldly read that a certain
gentleman, high in the esteen of the
English race, “ stood baldheaded ** through-
out a certain ceremony connected with
the Cenotaph in London.

_A.Qucer Fashion,

HE occasion on -which .the station
director announced in his reading
of a paper on ‘oncoming fashions

that * next season shirts will be longer ™

was also referred to by a large number of
enthusiastic competitors.
* e *

A Stage Whisper.

AN echo from the early days of 2 Z Y’s
transmissions was remembéred by
many who heard the following

remarks at 10 p.m. one night: “2 ZY

closing down for the night. Good-night,
everybody ; good-night.” (Pausge.) * Pull
that switch out ! ”

" ARIEL.

‘Regular transmissions of news and concerts take place daily from the following stations.
Full details appear in the daily press.
London ............ s O 369 metres
Birmingham ........ B, L R—— 420
Manchester .......... 2ZY ...... ... 38,
Newcastle . ......... S5NO .......... 400
Glasgow ............ 58C .......... 415 )
Cardiff .............. SWA .......... 353
-2 .Other stations of interest to listeners-in in Great Britain are :—
Eiffel Tower 5o oo B oo L 2,600 metres Throughout the day.
Radio-Electrique, Paris ..SFR 1,780 , 65 to 6 pm.
y . . 8.45 to 10 p.m.
School of Ppsts and Telegraphs  — 450 ,, 7.45 to 10 p.m.
. (Tuesdays and Thursdays.)
“iry 4.30 to 7.30 p.m. Saturdays.
'} The Hague .y .. .. .. .-.PCGG 1,000 , 3 to 540 p.m.

"BROADCASTING TRANSMISSIONS.

(Sundays.)
8.40 to 9.40

m.
{Mondays anc}) Thursdays.)
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THE “P.W.” COMBINATION SET.

Built and Described by the Technical Staff,

Unit Two is dealt with this week ; in the next article the finishing modifi-
cations of Unit One will be detailed. '

THE only things left to consider are the
cabinet and the additional L.F. ampli-
fier. Taking the former, the case
should be built of  in. hardwood, suitably
pinned or dove-tailed together as the skill
of the experimenter may permit. A piece
is cut out as shown in Fig. 19, to allow for
the jack carrying strip affixed to the panek
Corner fillets, } in. by 4 in., should be pro-
vided to give a firm hold for the screws
holding the panel. The case should be

5% 5%

finished by staining and varnishing or French
polishing as may be desired. Full di-
mensions are given in Fig. 19.

The low-frequency amplifier unit will
require another low-frequency transformer,

JTor
NTH @ o o<———— Valve /older
(-]
HT |- ®
LT 4o
Lrj-e
O4~_—- FH Rbeostat.
? T 2 Jacks under.
N ———— Flog Connector
UNDERNERTH

° Transformer

Terymiial Blocks
For Flexible
« %>

: a\c':':a.,«:_ ]

/‘Zr/hy Seren
Connector

F/6C. 20

which shiould be made in the same way as
the previous one, a filament resistance, a
valve holder, four terminals, two jacks, and
a plug.

The panel on which the components are
mounted consists of a piece of } in. ebonite,
12 in. by 6 in. The components are ar-
ranged as shown in Fig. 20, underneath and
surface views being given as before. The
flexible lead connected to the plug forming
the link between the two sets should be
connected to the panel wiring by means of
two connectors cut out of ysth in. brass, as
shown in Fig. 20.

The battery terminals, both H.T. and.

L.T., which are the only terminals on the set,
should be fitted on the left-hand side of
the panel (viewed from above) to facilitate
the common connections of the batteries to
both panels. The jacks and transformer
should be mounted in the same way as in
the previous panel. The connections are
made by means of No. 20 enamelled wire,
in accordance with the skeleton diagram in
Fig. 6. The case should be constructed of
the same materials as those already men-
tioned, to the dimensions given in Fig. 21.

Marking the Panels.
When the sets are completed the various
terminals, switches, and jacks should be
lettered. This can be done in white paint,
either by lettering with a brush, or by
using rubber stamps, if the paint is properly
thinned with turps. If the latter method
is utilised, experimental trials should be
made on a small piece of scrap ebonite
before trying on the panels themselves.
With regard to the lettering to be
adopted for the switches and jacks, the
following is suggested.
For the left-hand posi-
tion of switch No. 1,
Fig. 5, ““ Crystal.” For
the right-hand posi-
tion, “H.F. and Dual.”
Forthe upper position
of switch No. 2, Fig. 5,
“Crystal,” and the
lower “H.F.and Dual.”
For jack No. 1, Fig. 5,
“Crystal and H.F.,”
and for jack No. 2,
“ Dual.” For jack No.
1 on the low-frequency
amplifier, Fig. 6, “‘Set
one,” and for jack No.
2, “ Amplifier.”
_ The telephones used
with these sets will of
course have to termi-
nate in a plug suitable

for use with these:
jacks.
The wave-length

range of these sets is of
course limited by the
anode coil and the
aerial tuning indue-
tance, but those de-
siring to have a greater
wave-length range may

F/C. 2/,
14 [

obtain this by fitting a pair of termigals or
sockets in series with the aerial inductance
and anode inductance, to which loading
coils, which may take any form, can be
connected. These sockets would have to
be short circuited when in normal use.

The full wiring diagrams and photographs
of the interior lay out of the set will be
published in the next issue of *Popular
Wireless.” With regard to the wiring up
of the set it is advisable to space all the
wires as far apart as possible, avoiding any
parallel connections. Where these latter
have to be made the wires should be separa-~
rated as much as 'is practicable. Should
the sct appear “dead’ when first tested,
the primary leads of the L.F. transformer
should be reversed, though little trouble
will be experienced in this respect as all
transformer connections are clearly marked
on the internal wiring diagram.

Ponrs &5 Unir A

N
CERF

W ¥

Duar

Unit One in its completed formn. Details of the series-parallel switching,
etc., will appear in the next article.
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TRACKING TWO “TwWOC LO.”
CRIMINALS.

By MAJOR C. FLEMING-WILLIAMS,

An interesting description of some successful amateur detective work
carried out by one of the prize winners in the recent wireless ‘ man
hunt ’’ competition arranged by the uncles of 2L O.

IT was really quite a family affair. One
of my boys, aged 13, constructed the
four-valve set that spoke out the
terrible story of the 2 L O defaulters, my
wife took down the message in writing,
and then flew to the kitchen to pack up a
meal to take the place of the one we would
not have time to eat at home ; T pressed the
electric starter and drove * Blue Ruin,”
the mile-eater, while my younger son used
his eyes to very good purpose when at last
we were face to face with the criminals. So
we all had a finger in the pie.

It was 6.45 when the message came
through, and at seven we were well under
way. We held a council of war as we sped
along. T spoke first, in my best criminal
investigation manner.

*“‘Last seen at Edgware, making for
the Wash.” That means they have got to
strike the Gréat North Road somewhere.
Where is the first turning to the right after
Edgware ?

Waiting and Watching.

The children had the map.out on the
after deck. We have one of those lids that
half cover the rear seats of the car. It
makes a good chart-rcom table, so to speak.
“The firat turning is in Elstree. The
next one, I know, is at St. Albans: and
they would strike across to Hatfield, take
the North road there to Welwyn, after which
they might take either fork, the one through’
Hitchin or the one through Stevenage.” If
we are going to get a snapshot of them
before the light fails, we have got to catch
them before they reach Welwyn. How many
miles ig it from Edgware to Welwyn ?

“* About twenty-four.”

CUmnLALOW

9%~ X’ ugnvroan

4 nolen te dhe Iucem
IDLwARE

ROUTL of CRIMINALS A"
X+ ldetifiallen

“That will take them about sevent
minutes, probably a bit more, as they will
be bound to travel very slowly through the
towns and villages to give people the
chance to recognise them.”

“They ounght to be at Welwyn about
eight,” said our Lady, who is very clever
at mathematical calculations on her fingers.

We reached Welwyn just before eight, and
driving a few miles farther on we drew up,
and turned round so as to be ready to take
up the chase if the Daimler hove in sight.

We chose a very pretty spot under some
great overhanging trees, where we also got
a good eweep of road to enable us to see the
expected car at the earliest possible moment.

During the half hour we waited, Daimlers
were more common than Fords, and we had
a very exciting time seeing who could pick
out the numbers first, and then noting very
carefully ‘what the occupants of them
looked like. There was always the possi-

it
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The route taken by Uncle Caractacus and Aunt
Sophie.

The line of Uncle Jefi’s attempt to ** escape.”

bility that the criminals might change cars,
s0 we kept a very careful watch on every-
body.

I think some of the people who passed
must have thought us very rude, specially
one blue Daimler limousine, to look into
which, we all nearly fell out of the car.

At eight-thirty we decided that the
criminals must have made a wider detour,
gone on to Luton, and turned east through
Hitehin, intending to strike the North road
at DBaldock. We thought that highly
likely, as it would give them several more
towns to traverse. It was obviously to
their interest to be caught as many times
as possible, they being only very amateur
cracksmen.

Intereepted.

Working out the mileage, we decided they
ought to reach Baldock about nine-fifteen, so
we timed ourselves to reach there by nine.
We got there a few minutes after that time,
and took up station at the first cross roads

A7
QQ\~ &;S( 1.::’71"

% STRAY rOAS
m"(v'o'-
(Trsa o)
9300 X
015 p X PUTNI
¥  DRIXTON
COURSE  OF CRIMINAL "C J

The route taken by Uncle Arthur.

in the town. It was a good place to wait,
because it offered five different routes to the
suspects.

At the end of ten minutes, we were dis-
cussing the chance of their having ventured
as far north as the Bedford, Biggleswade
traverse, and working out how long we would
have to wait before they came to Baldock
on the return joumey.

Then we saw a Daimler car coming along
the road fromn Hitchin, and three hundred
yards away we spotted the letters H.P. on
the number plate.

My hand flew to the electric starter, and
we waited on the tiptoe of excitement. In
a rapid succession of ejaculations, we each
called out points of identification, by which
time the car had stopped right close to us
to ask the way of a man who was standing
on the sidewalk.

To gain a bit more time for taking in
details, I sidled my car up to the other,
and asked Uncle Caractacus, who was
driving, whether he had come through
Luton. He replied in the affirmative, lct
in his clutch, and glided away.

We quickly ran through details of
costume, and facial description of the four
occupants of the car to see if we had all
observed correctly, and finding that we
were not quite unanimous in one or two
points, I decided to give chase to the
Daimler.

A Desperate Attempt.

We had to exceed the speed limit for a
spell rather badly, as Caractacus was
evidently “ freading on the gas,”” and was
trying to make an effort to get away.

When we came to a hill, we were pleased
to find that we were gaining fast, and we
soon had the fugitives nicely in hand, and
were able to correct our first impressions.
We followed the car for a few miles, when
we decided we had all the details we
required and could wend our way joyfully
home, having had a good evening’s fun,
and attained our objective.

Subsequently I wrote a full description
of the car and its occupants, and as we were
,unable to get a snapshot, I made a rough.
‘water-colour sketch, which helped out the
description considerably.

I need not dwell on the intensc excite-
ment of the family when we heard our
name come through the loud speaker later

-on, nor rieed I enlarge upon the delightful
luncheon the B.B.C. gave us. As far as I
can see, when I have purchased all the
things the family demand as their fair
share in the plunder, that fiver I won from
2 L. O is going to be quite a costly luxury.
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SOME SIMPLE WIRELESS. CALCULATIONS.

By C. E, FIELD, B.Sc,

Being a s_hoi't, interesting introduction to the mathematics of radio-work. The author does not weary the reader with long
explanations of an unnecessary nature, but deals with the subject in its direct application to practical constructional work.

Il. CALCULATIONS OF CONDENSER CAPACITIES.

IT is very important for the experiment-
ing amateur to be able to calculate

the capacity of any condenser he may
be using, or to be able to construct a con-
denser of any required capacity.

The capacity of a condenser is a measure
of the amount of electricity that can be
stored upon the surface of the layers of
insulating material which separate the
metal condenser plates. Consequently, the
capacity is dependent upon the number and
dimensions of these layers, and upon the
material of which they are composed.

The greater the area of a layer of insulat-
ing material (or dielectric as it is more usually
called), the greater is the guantity of
electricity that it can hold upon its surface.
The thicker .the dielectric between two
plates, however, the less is the quantity
of electricity stored, for, as the
metal plates become more widely

of a condenser in microfarads, the result
given above must be divided by 11,300,000,
go that the practical formula is this:
e X%"I-{+11,300,000, all

ments being made in centimetres.

If we required to find the number of
sheets mnecessary to give us a certain
capacity, we could rewrite the formula thus :

CxT
N- “AxK % 11,300,000.

Let us suppose that we require to con-
struct a reservoir condenser, having a
capacity of 0-01 mfd. This is a fixed
condenser of large capacity, and so will be
made up of sheets of tin-foil and waxed
paper. We propose using paper from a
writing tablet, the dimensions of which are

measure-

tightly together. This we find to be, say,
0-3 in. Each leaf is therefore 0-003 in.; or
0076 cm. thick.

When the paper has been soaked in wax
(for which purpose three or four candles will
suffice) the dielectric constant is 2, and we
have then thc following values for our
formula.

C=0-01; A=9-6, T=-0076, and K=2.

We can say, therefore, that the number
of sheets required is given by the expression
N-Q0LxC0076 1} 300,000=447

96 x 2 TR

Forty-five sheets will thus be sufficient

for our requirements.

Variable Condensers,

When constructing a condenser of this
description, especially if an exact capacity
is required, before the metal
sheets are sceured to terminals,

separated the force between
them which tends to squeeze
electricity on to the dielectric
becomes weaker.

Making a Condenser.

All dielectrics cannot store i
clectricity to the same extent, [ &
and so some means are necessary
of measuring their relative
capabilities in this respect. The
quantity of electricity that can
be stored by a given layer of
air is taken as a standard, and
the number of times more
electricity that a similar layer
of any other dielectric can store
under similar conditions is known
as the Dielectric Constant, or
Specific Inductive Capacity of
that particular material. Hence,
the dielectric constant of air is
1, whilst that of paraffin wax, for
instance, is 2. This means that,
as a storer of electricity, wax is
twice as efficient as is air, and
so a condenser using insulating
layers of wax (or waxed paper)
would have double the capacity of a
similar condenser in which the metal plates
were separated by air spaces.

Thus we see that an increase in the
capacity of a condenser is brought about

by an increase in the area of the sheets of

dielectric, in the dielectric constant of the
material, and, of course, in the number of
sheets that are employed, while an increase
in the thickness of the dielectric produces a
decrease in the capacity.- '
The fundamental formula for the capacity
of a condenser is therefore given by
C=A XIN b IS, where A, N, and T denote
respectively the area, number, and thickness
of the sheets of dielectric, and K denotes
the dielectric constant of the material.
This formula, however, would not give us

the capacity in units with which we are

familiar. In order to obtain the capacity

Sow

4,000 people attended the above Marconiphone Wireless Concert on the Town

Moor Recreation 'Ground, Newcastle-on-Tyne,

10 x74 in., Each leaf of this will cut up,
without waste, into 25 sheets, each measur-
ing 2 x1} in.,, which is a convenient size
for our requirements. The sheets of paper
must be made larger than the metal plates
in order that the latter shall not touch one
another, and so the acttve areq of the sheets
of dielectric (that is, the area which is
directly in between two metal plates), will
be given by, say, 13 x1 in., this leaving a
margin of } in. on three sides of each metal
sheet. The active area of each sheet is
therefore 1-5 sq. in., or 9-6 sq. em: (1 in.==
2-54 cm., and 1 sq. in.=6-4 8q. cm.).

Number of Plates Required.

The next step is to obtain the thickness
of each sheet of paper. As we have no
micrometer available, we count a hundred
leaves, or double fifty leaves over, and
measure the thickness cf them all pressed

the built-up condenser should
be stood on a plate in a hot
oven for about half an hour, a
flat-iron or other weight being
placed on the top of the con-
denser. This squeezes out all
superflious wax, which would
otherwise reduce the capacity
by increasing the space between
adjacent metal sheets.

Let us now caleulate the capa-
city of am aerial tuning con-
denser, constructed in the usual
way, with fixed and moving
plates of semi-circular shape,
separated by air spaces.

We must first count the num-
ber of air spaces (i.e. layers of
dielectric) between fixed and
moving plates. This number
is one less than thic total number
of plates, so that if we assume

. that there are 11 fixed and 10
movihg plates, there are 20 air
spaces.

In order to obtain the thick-
ness of the air space between a
fixed and moving plate, the

simplest procedure is to measure the
distance between the inner sides of two
adjacent fixed plates (i.e. the thickness of
the spacing washer) and subtract from this
the thickness of the metal plate. ThLis
gives the combined thickness of the two
air spaces on either side of one plate, and
so the thickness of one space is given by
half this figure. Suppose that the thick-
ness of our spacing washers is § in., and that
of the metal plates is ;; in., subtracting
% from } gives .7 in., and half of this,
ie. # in. is the figure we require. Hence,
the thickness of each layer of dielectric is
# in. or 0-12 em. We now require the
active area of each sheet of dielectric,
which, in this case, is the same as the area
of a moving metal plate. The area of a
circle is given by the square of the diameter
multiplied by 0-785 ; the area of each semi-

(Continued on page 858.)
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NOTES ON THE LONDON ETHER.

By 2 G M.

TVE .VIC R ” has solved the problem
of wireless transmission’ of power
without -doubt. Limited to 10

watts for initial ether shaking, he regularly
manages to push quite 15 watts of dia-
phragm tearing imitation broadeasting into

our quivering receiving set, should we be.

g0 foolish as to get within 25° of his tuning.
5V R, .we should think, is a collector of
antiques, his strong point in this respect
being aged gramophone records. Now we
den’t mind him collecting such curios, but
we wish he would refrain from disturbing
London’s ether with such relics—it isn’t
fair to the gramophone companies. He put
a youngster of nine years of age on the
other evening and 2 O M reported sagely :
* Very scratchy, extremelv bad resonance,
transmission not good.” Where’s the fun ?

Might be Anything.

2 0 M, by the way, is putting out some

good stuff. We trust he enjoyed his recent
adventures up the river near Molesey with
a receiver attached to *“ a frame aerial that
was not ordinary.” We heard 20'M
calling up Belfast the other Sunday, and he
certainly deserved to -get there. .Other
amateurs heard on this occasion could have
been better occupied.

“ Five Pip You” has got either a cold
in his head or rheumatism in._the micro-
phone—anyway his transmission has lately
developed a decided tendency to emulate
2 L O’s first efforts, only more so. This is
unfortunate, because 5 P U was always in-
clined to rush things ; *“ Fie—eé—oo—o’er ”
might be anything to those who did not
know.

2X 0, ever a “still small voice,” has
strayed of late into wave- -lengths which
should be avoided by the weak. What
chance has one so diminutive beneath the
lusty roar of some stalwart trawler! Come
up or go down, 2X O, lest ye.fade com-
pletely away into the great unknown of
shrieking, grunting shipping.

We canpot write of the London ether with-
out referring to the father of all London
ether shakers—i.e. our old friend 2 L O.

“.:_4

Fixing in the anode coil. The “P.W.”” Combina-
tion Set in the course of construction.

Popular Wireless Weekly, August 4th, 1928.

How the amateur transmitters hate him,.
how they detest his melody-bBearing
‘“ carrier,” bow they frown when he joy-
fully roars-in on their loud speakers, how
they curse him when his lusty wave beats
against their delicately adjusted reactances,
and yet we trow they dare not shut him off .
when the family ”’ are around. . Amateur
transmitters are few, while listeners-in are
many, and the minority must give way to
the majority and experiment when the
lucky latter have laid down their ’phones, or
tucked their loud speakers away in the
pantry, for the night.

Very Depressing,

2L 0, we think, has caused greater
enmity among its small imitators more by
its excellence of transmission than any-
thing else. *“ What’s the use ” must be tho
feeling of the possessors of scratched gramo-
phone records and Skinderviken button
transmitters.  Personally we have come to
the conclucion that greater things can be
done in the way of improvements in
reception.

As a standard receiver we have con-
structed and put in a place of honour on
our bench the “ Porurar WIRELESs Com-
bination Set,”” which as a well-behaved
receiver is unbeatable, although .its effi-
ciency is rather trying. After struggling
for months in an endeavour to evolve an
anti-howl! circuit with the sensitivity of a
“just on the point™ receiver, it is very
depressing to come into sudden contact
with a veritable mouse of a set with the
power of changing its intermal ‘ hookups ”
with the facility of a mechanical chameleon.
We shall have to climb a few more steps and
jump off again, that is all there is toit.

Very sad about 2 K-Z, isn’t it? Our
deepest condolences to this worthy electron
worricr, who has developed a serious attack
of intermittent generator hum. . ** A voice
once clear in tone now drowned beneath a
dynamo’s moan.” Good-bye! Good-bye !
2 G M closing down.

SOME SIMPLE WIRELESS
CALCULATIONS.

(Continued from page 857.)

circular plate is therefore obtained by
mu]tlplymg the square of the diameter of
the plate b f, 0-39.

If our plates measure, say, 3 in. across,
the area of each is equal to 3 x3 x0-:39=3-5
sq. in, or 2244 sq. em. We are now in
possession of the following facts about our
condenser :

N=20, T=0-12, A=924, and, since air
is the dlelect.nc K=1.

Apply1n2g2 thezformu]a for ca.pzwlty, we

4 x20x1
hav C——. 012 =11,300,000
=0-00033 microfarads.

There are two ways in which two con-
densers may be coupled together if required,
in order to produce a change in capacity.

Firstly, when one condenser is connected
in the circuit in the usual way, each of its
terminals may be joined to one terminal of
the second condenser, when the two are
said to be.connected in parallel. This is
equivalent to attaching to each terminal a

number of -plates equal to the.sum of those.

in the two condensers, and so0 the resultant
capacity is given by simply adding the
individual capacities. For example, if we
were to connect in this way a condenser of
0002 mfd. capaeity to the one we have
just been considering, the capacity of the
two together would be 0-00053 mfd.

The second method consists of joining
one terminal (or set of plates) of one con-
denser to one terminal of the other, leads
being taken to the remaining two terminals.
The condensers are
then joined in series,

For instance, by joining in series two
condensers having capacities of 0-01 and
0-02 mfd., the resultant capacity would he
given by

001 x0-02 0-0002
=501 1002~ 003 —0 0% mid.

This shows how a tuning condenser con-
nected in series’ with an aerial produces a
reduction in the capacity, and so in the
wave-length, of the aerial circuit.

and the total capa-
city is less than the
capacity of either of
the components, the
effect being practic-
ally that of adding to-
gether the two thick-
nesses of dielectric.
In this case the total
capacity is given by
the expression

g- xC, where C-

CA_+C~1

and C, are the capa:
citics  of the two

component con-
densers..

A river w reless entertainment. Quite a number of boats whose occupants
app ar to be thoroughly enjoying the concert can be seen in the background.
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How your Wire Rheostat spoils
LISSENSTAT Helps Tuning———

When your Detector Valve is func~ MAKE THIS TEST.—Puta LISSEN-
tioning at the critical point of its STAT in series with your old rheostat.

. L. Control your valve by each in turn. Hear
characteristic curve, how can you

L ) A the noise vour old rheostat makes—now note
expect to get fine detection with

MAKE THIS TEST

SAVING ITS GWN COST.
Apart from its cfhciency, LISSEN.
STAT control nclua"y lengthens
the life of valves often from one-
third to one-half, bccuuse with the

839

Tuning— How the

the ordinary wire rheostat?

the silent, stepless operation of the LISSEN:
STAT.

HOW WE BURNT OUT A FIXED CONDENSER.—A LISSEN dealer told us that one

of his customers could not get a LISSEN reactance_to work.

asked for a circuit dlagrum and a few queshons
made suggestions—still no result.

suspected because poor fixed
very first test,

condensers are a

The connections appeared to be in order.
Were the fixed condensers *
appeared to remain but for one of the LLISSEN technical men to run over the set.
fruitful source of trouble.
there remained nothing but smoke of one of the fixed condensers fitted |

e could not have that, of course, an

We
/e were assured no. Nothing
he condensers were
Sure enough, after the
A LISSEN

“lea

FIXED CONDENSER was put in, and the set then worked beautifully.

FIT LISSEN, AND MAKE SURE.

CONDENSER ‘f’\ ?)

0001 10 -0009 .. 2/«
001 10 -003 2/6
1004 10 -005 3-

TING THE LISSEN TUNER
FOR ‘“ DEAD-END *’ EFFECT

The turns nmot_in use
on the SEN
TUNER are Shorted,
and “dead-end ™" effects
so  successfully eli-
minated that the L!S-
SEN TUNER will
tune to any given wave-
length as sharply as a
pluz-in coil wound for
the identical test
wave-length. Range 150
to 4,000 metres, with
a ‘0005 condenser
{preferably use the
LISSEN MICA

17 6).
the LISSEN TUN R
fs so compact because of the unique LISSEN
multi- mndmt hat its length is onmly 4", and
Jxamemr 4", There is an 11-point switch already
and d—no taps to solder—
no switch to connect—panel or-table mounting—
engraved  dial —LISSEN ONE-HOLE FIX-
ING, OF COURSE !—it is a tuner you would
like to use 2/6
CAN ALSO BE USED AS A VERY HJGHLY
EFFICIENT ANODE COIL.

BEWARE OF CHEAP CONDENSERS

Condenser making is not merely the put-
ting together of a few strips of mica and
tinfoil. That is the haphazard way in
which cheap fixed condensers are made.
There are such things as the eliminating of
variation of capacity under temperature
changes, pressure, and so on. LISSEN
FIXED CONDENSERS ARE WELL
MADE—they never .leak—they never

Ll E ST 1 Is lmposslb]e
suddenly to throw a violent fluctuating current on to the
delicate valve filament. Replace your existing rheostats with

LISSENSTAT control-—certamly LISSENSTATS should

e h bel | under 2°
s?a:‘\e(&revery new rerélélg ONE‘_'HOE‘E‘N %alne I\‘I‘&.e OF
COURSE 7/6

Lissenstat Gontr'of Makes all the Difference.

Are Radio Waves
Absorbed by Sunlight ?

Houw is this phenomenon affected by LISSEN
REACTANCE (P. Patent) ?

It is a curious phenomenon how strong sunlight affects
the strength of radio reception, particularly in the case of
those receivers not fitted with proved radio frequency am-
plification. Amateurs without Lissen Reactance are
already finding that their range of reception singe the
advent of snmmer i3 in some unexplainable way curtailed.
Immediately LISSEN REACTANCE (P. PATENI) IS
INTRODUCED, however, their ranze of reception invari-

AUDLIO- FREDUENGCY. The low to
%:v:lﬁm;;ndothe LISSEN T%WTRI}\eﬁSo-

vary—they are absolutely uiet—they ably is extended, and those elusive distant stations again
do not hum. d Fixed %ondensers come in strongly, despite the assuamed absorbing action
servean u'nporlant purpose Fit LISSEN of sunlight preventing true refraction of ether waves by

the * Heavyside layer,’’ and so weakening wave energy.
THE LISSEN REACTANCE (P. PATENT) method is the
proved method of radio-frequency amplification.
SO SENSITIVE does the LISSEN REGENERATIVE-
REACTANCE make a recenver that under mnny con-
ditions both aerial and earth may d
with, SQ SELECTIVE can a receiver become that even
2 L O can be cut out from right close in. Range 150 to
4,000 metres—REGE) NERATION OVER THE WHOLE
RANGE WiTHOUT A BREAK. Tune with a Vernier
(preferably the LISSEN VERNIER designed for fine
tuning in H. F. circuits, barely 1” dlameter. rice 1 2/6)
eaction is accurately proportioned— IS

OBTAINED WITH A SWINGING COlL

12
LISSEN RECENERATIVBREACTANCF PROVIDES
AN UNEQUALLED FIRST STAGE H.F.

and make sure.

3.0V pataT <
St owpo®

Lo

USE THIS LISSEN REACTANCE
FOR 1st AND/OR 2nd STAGE H.F.

Where one stage of H.F. is desired, use either this
LISSEN REACTANCE or the LISSEN R
GENERATIVE-REACTA N Where two stages
H.F. are_desired, use the LISSEN REGENE!
TIVE-REACTANCE for the first stage and lhls
LISSEN REACTANCE for the sccond stage, or
for both stages as an efficient alternative. Either
component can be first purchased  and the other
type purchased later and added in its appropriote
position as fecommended—

Range 150 to 600 metres
Range 150 to 10,000 metres

27/6
32/6

purpose.

Elimination of
- distortion de-
peads particu-
larly upon the
first low fre
uency trans-
ormer, The
ratio,  wind-
, ngs, an d
impedance of
no other trans-
former is suit-
able for the
Tests prove that it _is better than

fust L.F,
any other to have the LISSEN Type T1 behind the

stage,

detector valve. No blur or wooliness—reoroduction is
clear as crystal. That low wibrating music of a rare
violin is worthy of a LISSEN Type Tl transformer
fmmediately behind the detector valve, Price 30/-

LOOK OUT for a rz? series of L[SSENAGON (P

PATENT) AIR-SPAC plug-in coils—SEE
AIR SPACE RIGHT THROUGH,

All good dcalers stock LISSEN Parts—no need to take
a substitute”” If any difficulty, send direct to factory
and goods will be immediately despatched. post free.
Dealers should please ordtr a few daqa ahead—through
Faclor, or direct,

Thls transformer
will further step
up the pure vol-
ume of sound that
has come through
the LISSEN
Type Ti. The
transformer - for
the 2nd and 3rd
stages L.F may
have a higher
ratio and less im-
pedance than is
required of the
first stage h’an,
former.
the reason_ for
LISSEN Type
in a bhackground o/

5 Price 25/-

T2—perfect
silence. L.

amphﬁhlmn—-sh"

This is ,

LISSEN TYPE T3

The Popular
This is the L1S-
SEN T

pe
dcscribec{ nf
** Amateur Wire-
less ’ as one of
the best -light
transformers
made. Amplifies
equal to many
other much more
expensive trans-
ormers. No trace &
of distortion. &
Carries the LIS-
* SEN name guar-
-~ antee, and
really an excellem transformer ..

Pricc 16/6G.

EJOSSEN COMPANY,

8-16 WOODGER ROAD, COLDHAWK ROAD, SHEPHERD'S BUSH, LONDON, W12
'Phone 1072 Hammersm!h.

N.B.—Close to Goldhawk Rd. (Met.) Sta., Rhepherd’s Bush(Cen.Lon.),or Hammersmith Tube. ' Buscs 118 32
YOU CAN TA‘K!} A PRIDE IN SAYING THATYOUR SET IS MADE UP OF LISSEN PARTS
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DUBILIER CONDENSER, TYPE 600,
with grid leak cllps

DUBILIER CONDENSER, TYPE 600A

DUBILIER GRID' LEAK

Popular Wireless Weekly, August>4th, 1993,

'CONDENSERS

with the rew

FLEWELLING ‘‘SUPER
RECEIVING CIRCUIT

give wonderful results because our "006 mf.
condensers are supplied i in sets of 3, of
evactly equal Lalue

Experimenters should make up this
powerful, inexpensive and’ easily worked
circuit with this Dubilier set of 3 fixed
condensers as they ensure the very best
possible results being obtained.

PRICE O/ PER SET OF 3
THE DUBILIER CONDENSER CO.

(a921), LID. DEPT. E.
Ducon Works, Goldhawk Road,
London, W.12.

Telegrams : Telephone :
*“ Hivoltcon, ’ Phone, London.”* Hammersmith 108 4.

E.PS. 152,

\ JUST WHAT IS
" WANTED!

of right capacity.
Try a

— i

WHICHE HAVE BEEN
THOROUGHLY TESTED
AND FOUND CORRECT

PERFECTION
SCIENTIFICALLY DESIGNED
BY EXPERTS.

ONE HOLE only for FIXING
to PANEL. Large METAL to
METAL BEARINGS.

Completely assembled, as illus-
trated, including

EKEKNOB and DIAYX.

Can be mspmtcd md pumhased m
LIVERPOBL ar Messus. BEWIS'S
(W ireless: - Bept )y HNEUEH ST.

Unsolicited.. Ongmﬂ,-m ls scen at
Offico.. . E.17.

our* 1

”;”" S";ac““ol') B'ulz,h i % :r-_--n---- - - W = ey

ear Shrw—Tc wi ofinterest to ® - . 0 »

you to Ruow that: B hawe tested: the 12 l ool eo 3/6 Packing andig

Vn:’lable G‘ondclmw"ﬂmmghﬁufo\;og] ygu » 00075 - 8/ ) Postage :

and of your mn es 0 the

[ st b S | Y
e Condenserseame through the tés

with very.satisfactory results, being of ' ‘0003 s 5/9 | One only, 9d. 3

the fapa[cny :pehclﬂe(} Ir xst With. § ‘0002 .. §5/-1Two o1/ .

pleasure I writethese few lines to con-

gratulate you on the excellent results 1 VERNIER 4/' Three .. 1/3 s

=Yours faithfully, A. W.— A.M.I.E,
Obtainable through your dealer or direct from ;—

JACKSON BROS.,

(First Floor), 8, POLAND STREET, OXFORD STREET,.

E. howsrwesensensassaran

Condenser
Specialists

LONDON, wwW.1.
o 'Phone :

TRADE ENQUIRIES INVITED
Gerrard 6187..

' A Variable Condenser

The ACNME of |\

o o o oo o ot o

HULLO ! 1! C.Q. WILL DAY CALLING

attention to some New Lines which cannot
fail to be of interest to all Experimenters
with New Circuits.
AMERICAN INTERVALVE TRANS.
FORMER. Perfect in its action, com-
‘plete Metal Shroudmg, tested to 1,000
volts, ratio 43 to 1. - . Price
A NEW TYPE OF VERN]ER RHEOSTAT
to olimis ‘resistance; instantly. switched
$EOT ON' .. s de] et® E e PGS
VARIABLE GRID LEAK. o-5 megohms,
with Detachable Conde.nser, any --Stock
€Capacity .. .. .+ .. .. e Price
CARTRIDGE RESISTANCE Guaranteed
Constant Capacity 100,000 ohms, 79,000
ohme, 50,000 OhIIS vs 4o <6 we - 2/8 5
All parts in stock for the S.T. 100, Flewelling, and
Neutrodine Circuits.

22/6 each
4~ u

/6 &

Wireless Novelties, so do not fail te give us a call.

SHEETF EBONITE. Grade A, cut to any size. Every
requisite in Stock for Wireless. TRADE SUPPLIED.

Write for our New Catalogue. Now ready. Postage
on all goods extra.

Try the NEW “DAYZITE" Regd. The Super Marvel

Crystal with Silver Detector Point, 2/6 each, or mounted
in Brass Cup, 2/10, postage 3d. extra.

WILL DAY, LTD.
19, LisleSt.,Leicester Sq.,London,W.C.2

‘Phone : Regent 4577. Telegrams : Titles, Westrand, London.

These are only a few of the new lines we have to offer. .
We are shortly receiving a supply of the latest American

e d
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A CHEAP BALL
ROTOR.

By O, J. RANKIN,

AN ordinary wooden ball,-about 2} in.
in diameter, is provided with two

flat faces, as shown at A and B, and
at right angles to these, in a direct line with
the true diameter of the ball, a 2 B.A.
tapping hole is drilled at each side to a
depth of about § in. Two wooden discs C,
each large enough in diameter to overlap

A C D

<IN \uu‘li

the edges of the flat faces, are drilled as
shown, and secured one to each side as
indicated at D. The completed rotor former
is now wound with No. 24 D.C.C. wire,
winding each side in the * uphill ”* direction,
and joining-the two ends at the top.

Direction of Windings.

Commencing from each flange, one side
will be wound in a clockwise direction, and
the other in an anti-clockwise direction,
so that the whole winding when joined
is in one direction. This is often very con-

* fusing, but it should be remembered that
the winding is commenced at each end to
meet in the centre.

The spindles, which are cut from a length
of 2 B.A. screwed brass rod arc now screwed
firmly into the holes, and the rotor is
assembled inside the primary coil in the
usual way. The general arrangement of
the rotor will be clearly understood by
referring to the diagrars D and E.

“ FOOL-PROOF "
CONNECTIONS.

AVING had a deal of trouble with loose
wires, brass slips, etc., hanging around
when I am using two or more units,

I 'decided to think oyt some better method

of fixing my unit system together. The
illustration is in itself almost explanatory ;
the actual set shown is a crystal with a dual
amplification circuit connected as a separate
unit. This unit was dealt with by T. McL.
Galloway, in Vol. III., No. 48, of PoPuLar
WIRELESS.

As in about 75 per cent of unit systems
four connections are necessary between the
two panels, these four connections are made
by screwing two flanged valve holders to the
sides of the cabinets. This is best done by
boring a one-inch hole in about the centre
of the sides, and then screwing the flanged
valve holder over it, making sure that the
inside prongs miss the wood, otherwise you
are liable to have a slight leakage. Next
solder the connections to the inside prongs.
In the case of the crystal set shown a lead
was taken from the aerial terminal to the
top prong, one from the earth to the
bottom, and the two telephone terminals
were connected to the filament prongs of
the valve holder.

Numerous Combinations Possible.

I next obtained five inches of } in. brass
rod. This I sawed into four and split the
ends to within } in. of the centre. These I
use to connect up the two valve holders.
As will be seen, it takes but a few seconds
to connect up the two units ; and, perhaps
even more important than that, is the fact
that wrong connections are MQOSSIble

In cases of a smaller or greater number
of connections, numerous combinations-
may be made. For instance, in a low-
frequency erystal set which has two
connections, two coil holders could be used.

Note the plug connecting the two units.

Should any of my readers not be the
proud owners of a unit system, I would
draw their attention to another use to
which this system of connecting lends

_ itself—that is, high- and low-tension battery

supply. Build a box large enough to take
the two batteries, and allow it to be con-
nected up to the main set as already
described, and I can assure you that you
will never again come home from business
to find that your friends have burned out
your valve—for they couldn’t, even though
they tried. )

SIMPLE ' SINGLE CIRCUIT
REGENERATIVE
RECEIVER.

LTHOUGH this circuit must not be
used for the reception of the broad-
cast programmes it will, no doubt,

interest those ‘long-distance merchants ™
with experimental licences who have not yet
tried it out. The desired regenerative or
feed back effect is accomplished by the

reaction coil, which in this case is the
secondary coil or rotor, D, of the wario-
coupler. A -001 mfd. variable condenser

(67 plates) B, is connected in series with the

primary or stator coil C, and it is sometimes
advisable to connect another.of ‘0002 mfd.
capacity across the rotor. F is the grid leak
and condenser, the cohdenser having a
capacity of -00025 mfd., and the leak being
preferably variable from } to'2 megohms.

The Tuning Adjustments.

The telephone condenser G should have a
capacity of -001 mfd.,"and the voltage of
the L.T. and H.T. batteries will, of course,
depend on the particula “type of valve
ugsed. There is ample sédpe here for experi-
ments with different types of valves. The
coupling of the vario- -coupler is tight when
the rotor is parallel with the statot, and the
receiver should oscillate when the coils are
in this position. A continual rushing noise
in the headphones will indicate this, and if
this is not evident the connections of the
rotor should be reversed.

The rotor should be adjusted to a point just
short of oscillation, and the stator coil
tuned in by means of the multiple switch,
final adjustments being made by manipulat-
ing the variable condenser and rotor. There
are, of course, definite combinations of
inductance and capacity, so that an adjust-
ment of the coil will necessitate a correspond-
ing adjustment of the condenser.

The dimensions of the vario-coupler will
depend on the band of wave-lengths it
is desired to cover.
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"THE B.BC's “C.O.”

The following interesting details concerning Mr. J. C. W. Reith, the general manager of the Broadcasting Company, will
interest many readers, and will help to make the pessimists realise that a real * live wire *’ has the handling of the much-

criticised B.B.C.

N his father’s side Mr. Reith is Scotch, on
his mother’s English, -and as- he has
lived and laboured on both sides of

the Tweed he-is'conversant with the needs
and aspirations of Scotch and English alike,
and has a sympathetic undetstanding of the
characteristics of b-th nations, not to speak
of his American ideas.

The business capacities -of-the Scotch are
often enough quoted in England, and in
Mr. Reith we-have'an excellent example of
inherited Scotch ability for erganisation.

- ) His grandfather,
Mr. George
Reith, was in
charge of the
construction of
the first railway
which went into
Aberdeen. He
was at one time
general manager
of the Canadian
Grand Trunk
Railway, but
was perhaps
better known as
the general
. manager of the
Clyde Navigation Trust in Glasgow, where
he played a most important part in laying
deep and strong the foundations of the
magnificent enterprise conducted by the
Clyde trustees to-day.

Mr. J. C. W. Reith, the subject of owr
sketch, is the youngest son of the Rev. Dr.
George Reith. He was educated at the
Glasgow Academy and at Gresham’s School
in Norfolk, and at the Royal Technical
College, Glasgow. Before the war, he gained
experience of practical engineering in
Glasgow and London, but on the outbreak
of war he joined up immediately and threw
in his lot with the Royal Engineers. For a
year he was at the Front, but was severely
wounded at the battle of Loos, and there-
after served under the Government in
various important undertakings until the
end of the war.

He. was sent to America early in 1916 to
take charge of several American munition
contracts. This was a very difficult and
delicate undertaking, as may readily be

Mr. J. C. W. Reith.

supposed, but Mr. Reith fulfilled his re- .

sponsibilities with every satisfaction. Some
conception of the extent of ‘the operations
may be obtained from the fact- that Mr.
. ‘Reith required 600 assistants for the efficient
discharge of the duties entrusted to him.

The “ M&sye_ry Towers.”’

Whilst in America, Mr. Reith (who, by .

the way, is a very good speaker) did some

excellent  workk by making speeches on -

behalf of the Allies. In this particular enter-
prise he was associated with Major. John
Hay Beith, better known.as ¢ Ian Hay.”
Tan Hay was a Captain at that time, and
later, in October, 1917, an American corre-
spondent in the London * Times” re-
marked that Captain Reith and Captain
EEN 5

: ‘personality, powers of concen-

Beith had caught the * public ear,” and had

helped considerably to mould American pro-
Ally ‘sentiments.

On returning from America, Mr. Reith
was engaged on very urgent constructional
work in aerodromes and coast defences,
until the Royal Engineers ‘‘ loaned ” him

" to the -Admiralty, under the auspices of

which he was associated with the famous
Argentine railway engineer, Mr. W. L.
Lowe Brown, in connection with the con-
struction of the famous ‘ mystery towers”
at Shoreham. Mr. Reith had charge of all
the outside work, with some 2,500 men under
him.

This was a work of some magnitude and
complexity. Every conceivable branch of
engineering was involved in the construction
of the towers, which were built of an
entirely new type of reinforced concrete. It
will be remembered that these towers ex-
cited a good deal of public interest and
curiosity, but that the utmost secrecy. was
preserved at the time as to their ultimate
object and destination.

After the Armistice Mr. Reith (who was

by this time a Major, though he dropped the
title on the cessation of hostilities) was put
in charge of the liquidation of fifteen hun-
dred armament and engineering contracts,
involving about £15,000,000.

Important Qualities.
This task was exceptionally difficult as a
rapid transition had to be made from war
to peace time requirements. As much
money as possible had to be saved, and yet
the military equipment had to be brought
up to date. It will be realised -that con-
siderable loss threatened the Government ;
but Mr. Reith managed the business suc-
cessfully, and particularly so with regard to
modern 18-pounder equipment as he secured
from the contractors, for the same money,
many more of these formidable weapons
than had been promised. .
After this, Mr. Reith was associated with
Messrs. William Beardmore &
Co., Ltd., where he undertook
the task of converting a war-
time factory into an ordinary
business enterprise, no mean ac-
complishment. He was general
manager of their Coatbridge
factory, and was especially re-
sponsible for the institution of
systems of planning, progress,
costings, and stores accounting.
I+ will be scen from the fore-
going rough outline- of Mr.
Reith’s activities that the gen-
eral manager of the B.B.C. has
outstanding capacities for organ-
isation, . and the qualities so
necessary in  “big > business,

tration, and ability to see his
work from all angles.
.He is possessed.of a restless

sands of men, and in command over big
sums of money, knew that in him they had
& leader whose personality called for
obedience and devotion from those under
him, and whose determination would not
let him rest until he had satisfactorily
performed whatever was in hand.

Future of Broadeasting.

Realising this, we can well understand
that so long as Mr. Reith is general manager
of the B.B.C. he will not allow the: broad-
casting service to degenerate into a mere
series of entertainments. . He-Jooks upon
broadecasting as one of the greatest inven-
tions since the.discovery of steam, and he
will use all his influence and devote all his
energies to see that it develops along lines
which are calculaied to advance the welfare
of the nation. Mr. Reith’s cool judgment,
assisted by Mr. Percy Pitt as musical con-
troller, Captain P. P. Eckersley as chief
engineer, and Mr. Arthur Burrows as the
director of programmes, will place the broad-
casting service of England on a very high
level. We may expect it to become one of
the greatest educational factors in the land.
Mr. Reith is particularly anxious that it
should be introduced in the schools, and he
is following with keen interest the experi-
ments which are being made in transmitting
Shakespeare. He has been able elsewhere to
get the right kind of men on the right kind of
work, and there will be associated with him
in the B.B.C. those accustomed to study
public taste in all matters which broad-
casting will touch, and able to supply it.
He is specially anxious that, by broadcast-
ing, the rural community will be brought
into touch with the best that the city has
to offer.

In a word, he is anxious to show that
broadcasting is not merely an ingenious
toy ministering lightly to the idle moments
of life, but an important innovation with
vast potential possibilities, and one.of the
greatest of all social services.

-

energy. Those who put Mr.
Reith in authority over thou-

This four-valve set employs two reflex circuits, and enormous
amplifying properties are claimed by this means,
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109 Bonus
During August

Dur;ng the month of Augus‘t we are arrang;ng to g;ve
a Bonus of extra goods to the value qf 10‘}’0 on all
orders (m:;l and counter) for Radio Components. For
instance, f your order comes to £5-0-0 you can select
components to the value of 10/— qu;tz free of clurge.
Buy now while pr;czs are low and build your Set
later. Prices are sure to go up in the Autumn when
everyone takes up Wireless aga;n. Postage extra, but
ya;d on all orders of £2 and over.

* Variobloc™
Variometer

An internally wound variometer
of high efliciency conforming to
latest Amerivan practice. Per-

manent contacts. Can be in-
stantly converted into Vario-
coupler.

No. 1. Wave-length range
No. 5 Wave length rans
0.2 ave-leng range
230-840 metres . ]7’6

Aerlal Wire, 7/22, per 100 ft., 2/6; 7/25, per 100 ft., 2/9.

Insulators, Large Shell, 10d.; small ditto, 3d.; Reel, 1id.; Egg, 3d.; Barrel, 7d.

Aluminium Pulieys, Large, 1/9; Small, 1/4.

Condenser Dials, excellent qunlltv bevelled Engraved 0°—100°, 1/6,; 0°—180°,2/-.

Crystal Detector Ball-jointed, well-made, 2/- Glass-covered, 'on ebonlte base,
4/6. As above, for Panel-mountmg, 2f-.

Contact Studs, 1 In. x } in.,, with nuts, per doz., 4id.

contaot Stops, 1 in. x } ln., with nuts, per doz., 7d.

Goil mounting Plugs, with strap, real ebomte 1f-.

Coil Holders. For Single Coils, on ebonite stand. with terminals, 1/10. For
Fanel use, 1/2. For two Colls, a superior holder, in polished ebonite, with
extension handles, 7/6. For three Coils, as above, 12/6.

Fitament Resistances, our own manufacture, 2/3 and 3/-.

Simplex Lead-in. No holes in window frames. 1/6.

Panel Windows. Real opal windows for viewing filament behind panel. Each 9d.

Insulated Sleeving, superior quality, per yard, 5d.

Tinned Copper Wire, for wiring your set; 12 yards, 6d.

Resistance Units, spiral wound for rheostats; 3 ohms. 5d.; 5 ohms, 6d.

Ehonite Knobs, drilled and tapped, 5d., 3id., and 2id.

Brass Rod, screwed, 12-in. lengths; 4 B.A,, 4ad.; 3 B.A,, 3id.; 4 B.A, 3d.

Switch Arms, -best quality, laminated, with nuts, spring and bush, ebonite
knob, 1/9; alsp at 1/3 and 164d.

Telephone Terminals, per doz., 2/6; complete with nuts.

valve Sockets, per doz., 9d.; complete with nuts,

Fixed Condensers, guaranteed to 5 p.c. accuracy. Our own make throughout.
In ebonite cases, .0002, ,0003. or .0005, 1/3; .001, .002, .003, or 004, 1/6.

Concert £oils The well-known Peto-Scott plug-in: Coils:

No. 1. 290--300 metres, 2/-. No. 4. 570—900 metres, 3/6.
No. 2. 340—470 metres, 2/6. No. 5. 780—1,140 metres, 4/-.
No. 3. 420—650 metres, 3/-
L.F. Transformers, The \\'ell-proved MAX-AMP now reduced to 18/6. A better
Head Office: 64. HICH

Transformer has never been made.
HOLBORN, W.
'l'l' 'l' Demonstmtmn Lou?mie 99,
e 0- co 0., o HICH HOLBORN. W.C.1.

Branch : 3 WELLINCTON ST,,
STRAND, LONDON, W.C.2.

a2 @8 328 2 3 0 K@ WO
H m L] mERE H
-IIIIIEHIIIHIIEIIH-

Astounding Offer- N

. TWO-VALVE SET with reaction tor £3. Complete set o}
I parts for above, consisting of ebonite panel, drilled, tapp
and engraved, two coils with seven tappings each, tw
variable condensers, 18 contact studs, two switch arms,
filament rheostat, with necessary terminals and dials.  Full
instructions for assembling and working. Similar set ready
for reception, £6. Crystal set from 8/- Also three~ and
four~valve sets at prices similar to above. Other bargains:
Filament resistance, 2/-; Aerial wire, black enamelled,
100 feet, copper, 3/-; Crystal detector, with ball joint,
splendid quality, 2/-

Tapped coils on ebonite formers for broadcast band, 1/- To 3000 metres,
3/- L.F. Transformers, best quality only, 15'- Tapped H.F. Trans-
former, 200 to 4000 metrzs, limited number, list price 25/-, our price 15/-.
Assorted parcel Brass screws and nuts, tapped B.A. threads, 2/-.

- State your requirements. We can supply. Cash with order.
include postage.

EMPRESS RADIO Co.,
56, Furzhill Rd., Mutiey, PLYMOUTH.

Please
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Your Own Pleasure at Your Own Price
The Neatest little set imaginable, and

yet it does all the work of a large
expensive crystal set.

Easily mounted and connected up, it
will pick up all signals including broad-
casting to perfection within a range of
15 miles.

In your home, scoutroom, schoolroom
or garden, you have a real set, not a
toy, at the very low price of

12/6

complete with headphone, coils, crystal
and wiring diagram.

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

Telephone: Telegrams:
WILLESDEN 1560-1. * QUIXMAG.’” *PHONE, LONDON,

mgggﬁ 3 Ll {w‘;[rrn.w/

{1

For they are jolly good Fellows
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WIRELESS ! WIRELESS ! W.IRELESS,!

and.

DON’T PAY

' “Great Britain’s
exclusive Wireless Stores.

Popular Wireless- Weekly; Adugust 4th, 1923

EVERYTHING for it.

Targest

NOTE.

We are exclusively WIRELESS — NOT DABBLERS!

Pioneers of Cheap Prices.

Quality, Quantity and Gonsistency our Motte.

See our six window display of popular bargains.

SPECIAL OFFER

BRUNET =+

N. & K. 'PHONES, the Genuine
Article ... Sy e o
SIDPE HEADPHONES, 4,090 ohms,
genuine, our price
THOMSON:HOUSTON HEADPHONES:
(FRENCH), 4,000 ohms, our price
BROWN'S FEATHER WEIGHT HEAD.
PHONES, 4,000 ohms, our price . ©
MARGONI R VALVES .. v
MULLARD '“ORA ” VALVES o
DUTCH VALVES
EDISWAN VALVES ...
(All Guaranteed New.)
L.F. TRANSFORMERS, Ratio 5 to 1.
All guaranteed (postage 1/-) ...... each
CRYSTAL DETEC‘TORS

» »” enclosed in glass case -

4,000

12/9
12/9
15/3

11/3

1/9, 1/3, and 103d.

2/6, 2/3, 1/6

SWITCH ARMS, 4 laminations, ebomte
knob, complete with panel, bush, nuts,
and spring washer

AERIAL WIRE, 7/22, guaranteed hard-
drawn copper, 100 ft. (postage 1/-)

CONDENSER VANES, fixed or moving,

per doz.
REAL GOLD CAT’S WHISKERS
SILVER 'CAT'S "WHISKERS
‘CONDENSER SCALES, 0 to

IVORINE LABEL SET, 12 different. t:tles
the set

BATTERIES, 41 voits, each 3d.; per doz.'.

ij101 &

ohms,
Qur Price

.. per doz:
per doz.
per doz.
per doz.
smooth

21d.
NUTS, 4, 2
WAsriERs 4 B.A.
WASHERS, 2 B.A. ...
FILAMENT RESISTANCES,
action, marvellous value .............
With engraved dials
CONTACT STUDS, with nuts and washers
per doz.
per doz.
.'md washers,
“each d., #d., .and 2d.
EBONITE KNOBS, 2 B.A., e'lch 1§, 3. "% Ad:
SPACING WASHERS, large-......... per doz 2;d.
SPAGING WASHERS, small
CRYSTAL CUPS, 2 screw :
CRYSTAL CUPS 4 screw ...
FIXED GONDENSERS all capaclt.les each 10id.
EBONITE, cut to :my size by machmery 3/6
while you wait . per b,
TELEPHONE TERMINALS nuts xmd
washer, each 1} per doz.
.o. washer,

BOTTOM 6ON nENseﬁ' bush

3
BEl.L WIRE, tinned copper, 4 yds
VALVE LEGS nut and washer ;..

per doz. 10d.

13/3 ERICSSON

guaranteed, Don’t pay 32/-.

(Genuine French Phones, maker’s name
embossed), 4,000 ohms,
Each pair tested and 16,9
Our Price
SLIDER ROD, brass, 18 ins. long, 3 in.
square, drilled .. h
-SLIDER KNOB .....
SWITCHES- ON
(quality the best)
SWITCHES ON
(quality the best)
SWITCHES ON
(quality the best)
CONDENSER SPINDLES all “sizes in
stock, from ....... .. each
SCREWED ROD, 2B A, 12 ms long each
"SCREWED ROD 4B.A., 12 Ins. long each
RUBBER - INSULATED LEADING - IN
L WIRE ", - per yard
INSULATORS, “white in., each,

'INSULATOBS, white egg, éach
PP dOZ. eoiiiiiceieiii s eieiiians
WOUND INDUCTION COILS (postage 9d.)

12x4 9x 4 8x2 6x3 6x2
2/5 2/3 1/11 1/8 /5

TAPPED INDUCTANCE COILS, 20 tap- 2 /6

pings, wound to 1,600 metres . each

_VARIOMETERS (Tube type complete

with knob .. 3/11 and 2/1%

DOUBLE 'PHDNE cORDS lull length e 113d.
HERTZITE, Genuine Large Plece .... ng.
TALITE, o sgd.
PERMANITE,

ZINGITE, "
BORNITE,

33d.
EBON ITE

reel, 2

2d.;
18

PRI IS

MIXED cnvsnl.s (6 klnds)
CARBORUNDUM ..., =
ZINCITE a_m‘d BORN te

BASKET COILS, set of 6, up to 3000 VALVE Ple, nut and washer each 1d.
2/4 per doz, 9d.

s ¥
SLEEVING 3 yds. as:orted colours, for e 11id, PLUNGER 'SPRI_NGS, ’::omplete vevnene €2CH 1,

* ¥
‘We have repeatedly sald DON’T PAY MORE, and having served the masses well,

lMPoRTANT NOTlcE' the large return of business has made it “Follow the Crowd to Elkay Corner

necessary for us to acquire extensive additional premises adjoining our present address.

“ELKAY’’ WIRELESS (0., 225 & 227, Bishopsgate, London, E.C.2.

Open Saturday al} day. To the TradeNew Trade Counter now open. Send for NEW LIST,

We open Sundays 11 to 2.30. Note new Telephone No.: Central 8544.
Please remit ample Postage. i 4 ; P

Resistance 300 ohms. Adjustable Contaots.

An ldeal Instrument for the diseriminating
Radio Enthusiast.

Diagram shows Potenhomder (P5 connected across the L.T.
Bsttery in order to supply that definite citive potential
necessary for the best operatfon of ihe crysturo hile an lgranic
Rheostat (R) keeps the filamens of the amplifying valve at the
best tempetatuie fof ? eofficient operation.

Write for Leaflet No. Z 83.

Gmlc 149, Queen Victoria St.,

IGRANIC
POTENTIOMETER
{Pat. Applied for)

LONDON.
ELECTRIC Co.Ltd Works: BEDFORD.
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“STAND BY.”

Fading—Fares, Please—On the Cricket Field—O Henry '—Single Silk Covered—A * Sound’’ Notion—The

Three Listenetteers.

Fading.

AMATEURS are invited by the Radio
Research Board to assist in an in-
vestigation into the cause of ““ fading.”

Old soldiers are especially requested to give

the Research Board the benefit of their

experience in this matter. If you can’t see
the point of this, query a past light of the

_army.

Fares, Please.

New York tram-drivers now possess
receiving sets to enable: them to keep in
touch with headquarters.

There is nothing wonderful in this. For
many years English tram-conductors have
possessed receiving sets to enable them to
keep in touch with their passengers. A
single note from the Bell apparatus of an
English tram-conductor induces a current
coin of the realm from the
pocket of every passenger in
the cars.

On the Cricket Field.

The captain of our local
cricket side is a wireless enthu-
siast, and his remarks occa-
sionally require translation to
the non-wireless members of
the eleven.

Last week our fast Lowler
had had four long hops hit to
the boundary in his last two
overs. Our worthy captain
approached him, with the re-
mark, “Don’t you think you
had better try him on a differ-
ent wave-length, George ?”

O Henry!

What will happen when
Mr. Henry “Tin Lizzie” Ford
gets well into this wireless
business only the future will
show. It is a startling idea to
set ‘up the most wonderful transmitting
station in the world in order to win the
pr;e}iiidency of the U.S.A.

““Say, Henry,” we can imagine someone’

on;the other side of the herring pond saying,
“ that 1i’l ether tickler of yours don’t want
no -bunch of letters for a shout-up. You
jest gotta hitch on one of your automobile
hogters for a call sign. Jest you give ’em
pergi-perp, and they’ll sure know it’s Henry
Ford on the ether ! ”

Pl
Sifigle Sitk Covered.

Thunder and Lightning.—Enter Camsar
in his nightgown.

Cewesar.—* Nor heaven nor earth have
been at peace to-night.”

JuLtus CAESAR.

Another incident during the recent severe
thunderstorm. My friend Toppin got the
wind up pretty badly over possible danger
froin his aerial. When the storm was at its
worst, he sallied forth in his night attire,
walked the length of his garden, and let

down the end of his aerial attached to the

mast. Carefully he spread out the length
of wire along the grass, and even buried the
free end with its insulators in the soil of
a flower-bed. All this he accomplished
by the light of the continuous flashes of
lightning.

After he had related the story of his
heroic deed to me, I had not the heart to
tell him that an aerial connected to earth
was as good a lightning protector as one
could wish for. I did, however, ask him
if he did not think it was more dangerous
outside than in on the occasion of such a
storm. -

“T thought of that,” he replied. “ But
vou see, I was in my pyjamas, and silk is a
jolly good insulator, you know!”

A “Sound *’ Notion.
The other day I paid one of my frequent

Miss Peggy Bartlett, of 70, Kirkstall Road, Streatham Hill, 8.W.2, listening-
in on a receiver built in acco,rd%qoel with instructions given in * Popular
ireless.

visits to ‘Dishel’s; the wonder shop in the
small town a mile away. Truly Dishel’s
is a phenomenal establishment. Should
you desire a Kodak, an expensive bottle
of scent, a scarf-pin, or a valve-pin, you
call on Dishel. Should you wish to hear
the latest gramophone record, the new
Marconiphone or a humming top, Dishel
will oblige. Should the lwly of the house
commission you to purchase a manicure set,
or your neighbour ask you to bring a bag
of dog biscuits back in the car with you,
there is only Dishel’s for it. Should you
require a dry battery or a wet shampoo,
nerve tonic, or rat poison, Wood’s metal or
Stone’s ginger ale, you drop in at the shop
fixed so invitingly at the most important
corner in the town.

On top of, or more correctly below, all
the biisiness done on the ground floor, and
the mysterious regions at the back thereof,
Dishel runs an underground barber’s shop.
The young man who wields the razor, the
scissors, and the “ have a little on the hair
this time, sir!” has recently installed a
valve set in his underground parlour, the

apparatus presumably being borrowed from
the stock above. After taking a little off
the ’air, he takes a little off the aerial, so
to speak. It is a sound notion.

Instead of reading shop-soiled and
ancient numbers of the funny papers, or
a copy of the morning paper with the
sporting page well thumbed and reeking of
divers hair lotions, those who are unfortu-

‘nate enough to have to wait their turn, now

don a pair of ’phones and listen to what
comes off the barber’s pole and aerial.

The Three Listenetteers.

On this last visit of mine to d’Artagnan,
Dishel’s barber, I had a hair cut, and while
the operation was in progress, three of
Dishel’s young assistants were using the
’phones, one having a complete pair, and the
other sharing a pair between them. Just
before we reached the what-
will-you-have-on-it - this - time-
sir stage, I demanded a
shampoo of the dry variety.
D’Artagnan  reached down
his revolving brush, switched
on the juice and began to go
up and down my head with
the revolving brush in the
manner of a jobbing gardener
with a lawn-mower, and all
the day before him.

In the mirror to my left I
could see the three listenet-
teers. On each face there
gradually came that look of
surprise which is associated
with the victim’s failure to
see the joke played off on-him.
Following this look of pained
surprise, there were a series
of parallel face contortions.
Then Porthos of the double
earpieces put down his ’phones
and remarked that it was a
bit hot. Athos and Aramis
then put'down their pair of ’phones.

D’ Artagnan looked up from his work of
running up and down my head, and raised
an eyebrow -inquiringly.

¢ Accumulator konked out ? ** he asked.

“ Don’t think so,” replied Porthos. “1It
sounded to me as if the motor-fire-engine
has just gone by doing a bit extra back-
firing.”

The three listenetteers departed-thought-
fully up the stairs. E .

My good d’Artagnan switchéd off his
brush, and proceeded to pour oil'on the
troubled hair. I asked him if he knew
what had made the three listenctteers put
down the ’phones and depart so myster-
iously ; but he had no'idea at all.

After handing over the customary tip, I
gave him a tip of a wireless nature.

“ When your best customer or old man
Dishel happens to be listening-in down here,
don’t switch on the electric brush, or there
might be trouble. Think it over, and
you’ll get my meaning.”

“ KNOB TURNER.”
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HAD Shakespeare been alive to-day

there is little doubt but that he would

have been as keenly interested as

any modern in the fascination of wireless,

and the quotability of his lines would have

been possible of extension to radio and
broadcasting.

And just as much as wireless has had
need of Shakespeare’s work in touching the
imagination of the world, so would Shake-
speare have had need of wireless had the
times coincided. But, to get down to facts,
it is interesting to attempt to describe what
can be justly called a link-up of wireless
and Shakespeare, and if not a demonstra.
tion to the Great Bard himself of the
wonders and charms of wireless, a demon-
stration to Shakespeare land of all that
wireless means.

Summer wireless is still too much the

novelty idea in this country to be found .

in all places. It may be popular upon the
Thames, and in one or two other districts.
Wireless may still be found as a means of
jolly music parties on the lawn, but there
are wonderful oases in this beautiful

England of ours where, though by tradition

and appropriateness it can be rightly
expected, in fact it cannot be found.

Stratford-on-Avon is the real centre of
literary England. Every visitor to this
country who is at all concerned with. the
written word lays his tribute at some time or
another to the great dramatist amid the
scenes of his native town, and because
Stratford-on-Avon is one of nature’s most
perfect gems, in these months of summer it
is a lure of the Midlands, and week in and
week out it is the rendezvous of the makers
of leisure and lovers of the open-air. But
the same striking fact exists in these
circumstances.

On Shakespeare’s Doorstep.

HE first wireless listening party on the
Avon has just taken place, and since it
was more or less of an historic occasion,

the programme of events included listening-
in to 5 I T on the very doorstep of
Shakespeare’s house. In short, the occasion
was nothing more or less than a iireless
adventure taken for the purpose of proving
to Shakespeare land that wireless was not a
restricted joy for the indoor town lover.

. i L.
R o e

~

The punt pole proves useful as an improvised aerial mast,

“ broadcasting station  within

" WIRELESS IN SHAK

Motoring and punting are indeed delightful snmme
receiver is available to supply music, In the followin,
experiments conducted in.the

IT is something that can be enjoyed any--

where and everywhere—in the motor-

car travelling from the city to the
country, on the road or at the roadside
halt, or as easy of arrangement on the river.
Of late great progress has been madein the
matter of applying wireless to the motor-
car, and in this case a 30 h.p. Daimler
(1923) landaulette de luxe had been fitted
with a special Marconi receiving-set. But
because the aerial was a plate concealed
in the upholstering of the roof of the car
the company of wireless
adventurers—which included

Midland Marconi men and a
PoruLar WIRELESS corre-
spondent—played in the eyes
of the public who saw them in
the part of wireless wizards,
for as long as there was a

60 miles, and provided that it
was broadcasting, we listen-
ed-in.

Thus it was that we listened-
in on the road from Birming-
ham to Stratford-on - Avon,
listened-in as we were entering
the town, as we were passing
through its streets, even as
we halted for a few moments
outside Shakespeare’s birth-
place, and thus, doubtless,
secured the honour of being
the first Englishmen to listen-
in to a wireless broadcast
concert on Shakespeare’s own doorstep.

The set was an 8-valve one, consisting of
one detector and seven H.F. This, together
with the accumulators and batteries, was
carried—or rather hidden—in the partition
between. the driver’s seat and the rear
portion of the car.

It was connected up with a small control
panel on the left side of the compartment
and concealed in the upholstery. This
panel included a filament lighting switch,
adjustable tuner arm to four studs, tuning
condenser, and below there were plug-
in sockets for four 'telephones of 2,000
ohm’s resistance. The headphones used
were of the head-band type and the double
lorgnette type.

The Improvised Aerial,

WIRELESS as a motoring joy was thus
proven to Shakespeare land in no
unmistakable way, and it created

such a sense of the miraculous that when a

halt was made the car was surrounded by an

incredulous crowd who sought the solution
of the mystery of the missing aerial, and had
proof positive given them of the listening

capabilities of a receiving-set fixed to a

motor-car. This was one aspect of summer

wireless,

The other was equally striking, and took
place a little way up the Avon. Members
of the party punted up while the car was
driven across a field into the river bank.

2L O comes in strongly from
-100 miles.

-
-

~
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'ESPEARE LAND.

r. pursuits, the more so when a wireless
g article are recounted a series of interesting
vicinity of the Avon.

a distance of over

APIECE of string tied to a bottle and im-.
pelled by a potential champion javelin
thrower was easily thrown over a high
bou%h and an aerial wire quickly hauled into
position, the lead-in end being carried over a
punt-pole to the set. In.this instance it was
a Marconi two-valve receiver with a two
stage amplifier, and two Amplion loud
speakers were connected up.. Within a few
minutes of the arrival of the party on the
spot Birmingham, some 23 miles distant,
was picked up, and what was probably the
first wireless broadcast concert

A River Attraction,
THE Avon, maybe, is like
any other river retreat on
a Saturday afternoon. On
that particular dayit possessed
its long strings of punts and
rowing boats and canoes, as
well as its crowded river tugs.
And the punting parties had
realised the charms of music
in the sylvan places, for many
of them were provided with
the ubiquitous gramophone,
and as we lolled at our ease
in the punts or on the river
bank so the strains of the
gramophones drew nearer.
But this newer miracle
seemed in the ascendant. Its
perfection of reception was
strikingly ungramophone-like,
and as the elder brethren of wireless
receivers closed down, so did the river
receiving-set demonstrate its charms. And
even as early as the first five minutes of
the demonstration so did the traffic of the
Avon at -this spot slow down and punting
parties draw into the banks and lend ear
to 5 I T°s melodies. Then the Birmingham
Station closed down, and after tea we
listened in again both to Birmingham and
London and the other stations.

Two loud speakers were giving the river
listeners-in the secrets of Birmingham’s
Children’s Corner, and these river listeners-
in numbered young and old of both sexes.
It was at this stage that the 5I T Uncle
ventured the opinion that the youngsters did
not find much interest in listening-in during
the summer days—the open-air was by far
more aftractive. The parry to such ingenu.
ousness is in a picture of the river kiddies
listening-in. Keep the wireless set always
indoors and it may be forgotten. - But take
the wireless set with you and it always has
charms.

So the peaceful hours of summer eventide.

amid the unparalleled charms of the Avon
sped by. We tuned in first Birmingham and
then London, we heard song and dance music.
—even theé Postmaster-General, who, how-
ever, had nothing to say about radio. The
2-valve set and the two Amplions were
operating in the punt, and the opposite side

of the river was lined by a series of crowded.

on the Avon was in progress.

-t T -

punts who found in this innovation on the
Avon a new delight in summertime. The
notes of a particularly fine soprano song by
a 5IT soloist were to be heard. On the
bank stood the car, and in it there were
two or three listening-in, presumably also
to Birmingham.

That was the obvious expectation, seeing
that the range of the car set with its restricted
aerial was only sixty miles. But there came
to me a whispered rumour. *“ The un-
expected has happened,” it said. ‘‘The
imp of wireless is in the car set. We've got
London.” I placed a pair of 'phones to my
ears and caught the strains of 2 L O’s dance
band, and removing them with the rhythm
of a waltz still in my ears I was able to
catch the rich notes of the singer at 51 T.

The Fascination of Wireless.

O hear London or Birmingham, or Cardiff
or Manchester at any time, despite the
.powers of wireless, still stirs wonder in

us, To hear them when deep in the country-
side, with as rich a glamour of romance and
past renown at hand as Shakespeare land

The 30 h.p. Daimler 8tted with a special Marconi receiving get, -

possesses, -is to be compelled to surrender
oneself to the notion that this newest gift
of science has made this age the very Age of
Wonder.

There is something intensely fascinating
in the receiving of wireless concerts out
of doors in even less historical places.
Could we see the connecting link between
the broadcasting station and ourselves.
there would be something tangible upon
which to base our ideas. The very
mystery of the fact that we can intro-
duce music from afar into any verdant
glade or sylvan retreat that we may desire,
lends romance to what might otherwise
tend to develop into a mere scientific
curiosity. Our pleasures must essentially
embrace mystery ‘or excitement, it is the
necessity of our age. Tifty years ago the
wheels of daily life turned more slowly ; to-
day we always contemplate further ad-
vances in an astonishingly advanced science,
but the phase of the greatest advance in
wireless is with us now, in its inclusion in
our daily life, as an element of socid
pleasure.
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Some details concerning a peculiar substance that lends itself to many
interesting experiments.

THE ROCHELLE SALT CRYSTAL ;
|

IT is generally correct to say that the
average beginner in wireless_has heard
most of the thermionic properties of
crystals and their application to the
rectification of oscillatory current. There
is another important property of certain
crystals that can be turned to good use by
the experimenter for if some crystals are
subjected to pressure a difference of poten-
tial is developed between certain parts of
the crystals.
Large crystals of Rochelle salt are made
by suspending small perfect crystals in a

£F1G.T.

D

solution of -the salt. Rochelle - salt is
potassium-sodium tartrate, and the cry-
stals arc cubic. A solution is made by
dissolving the Rochelle salt in warm water.

This is best done by dissolving ‘the

crushed salt in warm water until the water
will take no more, then cooling it, and
pouring more cold water to dissolve those
small crystals that are precipitated during
the cooling, at the same time adding about
a tablespoonful more cold water than is
necessary.

Novel Microphone.

Several, small, cubic erystals of Rochelle
salt are attached to threads with a slight
touch of sealing wax, and suspended in the
solution as in Fig. ‘1.

Put aside for a week or tw6. Now as the’

solution evaporates at ordinary tempera-

tures, the crystals grow. When they are

about 1} ins. cube they are ready for use.
The crystals are wiped and clamped be-

‘tween aluminium plates as in Fig. 2.

The aluminium should be ecircular, and
about’ # in. thick. Then electrical con-
nexions are made as in Fig. 3, one wire
being connected to the plates and the other
boand tightly round the crystal. '

Now if two of these are connected to-
gether in series, and the plate of one is
used as the diaphragm of a microphone, that
is, if we speak on to one of them, a difference
of potential is set up between the crystal
wire and plate wire, owing to the slight
pressurc variations produced by the sound
vibrations. This causes a current to flow,
which acts conversely on the other crystal,
causing pressure variations of the plate
and thus reproducing the sound. The
critical pressure of the clamps is found
easily by a little, patient experiment.

If an amplifying valve is placed in the
circuit and the crystals placed close to
gether, the slightest touch starts them
“ talking > and presently we hear them
chattering loudly.

' Butterly Mits

FrGe.

Further Experiments.

Now for some of its uses—one of these
crystals can be used as a microphone.
Another can be used as a telephone, if
properly mounted so as to concentrate its
vibrations on a small volume of air. One
of them is as good as the agate cylinder for
loud speakers, mentioned in PoPULAR
WireLEss, No. 47, dispensing with the
need for the electro-motor.

Moreover if a gramophone needle is
placed in the face of one of the plates, the
crystal can be used as a gramophone
“ sound-box ” for reproducing the music
electrically.

BROADCASTING AND
THE IMAGINATION.

By UNCLE JOHN
{John Hope Fellows, A.M.Jun.1.E,,
G.I.Loco.E., Editor of ‘‘Loco-
motive News,”

often in Popu-
LAR WIRELESS,
that the act of
broadcasting is one
of supreme ° eeri-
ness.”” Perhaps it is
at the start—or say
—a first “ appear-
ance.’” Neverthelegs,
T am sure that regu-
lar broadcasters, like
Mr. Arthur Burrews
(Uncle Arthur) do
Mr. J. H. Fellows. not. now find it so.
Perhaps one’s imagination is greatly en-
larged as time goes on. Personally, I find
it so to a very great extent.
At 'the 'beautiful studio at Savoy Hill, I

NE has heard so-

think it must be an impossible thing to those
who regularly talk, say, to the children, not
to conjure up the most vivid mind pictures
of all the great number of kiddies listening
with rapt attention at the * other end.”

If one such broadcaster could only put
his thoughts on paper, they would be; {not
merely interesting, but pen pictures of the
most vivid kind.

Let me try to-explain as far as possible
what I mean by all this. In answering a
little girl’s letter thus !

“Hallo! Peggy of Maidenhead! I do
hope you are having a nice party, and that
you will soon be well again and able to run
ahout in the sunshine once more.”

"This is-a. typical reply to a pathetically
sweet letter from a little girl who has broken
her leg.

Pictures in the Microphone.

If we let our imagination have full sway,
we see instead of the scientific concoction—
the micropbone—we see the River Thames
in all its glory at this time of the year—we
see that delightful place on the river—
Maidenhead—the boats, the punts, we hear

the. almost silent * swish, swish ” of the

oars as they are gracefully handled by happy
youth. Even can we imagine more. Yes,
we can see the happy faces of the little party
that Peggy’s mother has arranged as a treat
for her. All gathercd round the poor little
girl temporarily a cripple, all anxious to do
all they can in their childish simple way.

Can you see then how the Uncles have
come to love the ugly, cold and lifeless
microphone that stands in the middle of the
beautiful blue and gold studio.

I know that all the Unecles love to let their
imagination run riot. i

I do not want to be misunderstood. An
artiste or lecturer coming to the studio just
once, and for the first time, must find
it a ‘wee bit ‘ uncanny.” It is also doubtful-
whether they could imagine anything on that
first occasion.

It is only when you are used to broad-:
casting that you can let your mind picturé
the faces at the other end, whether they be_.
5, 20, 50 or 200 miles away. And then you.

“begin to have a very deep affection for that

stolid old microphone, for indeed it is but.
the medium that enables you to * see’
in your imagination the largest audience of
all ages. v
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“WIRELESS REVIEW AND
SCIENCE WEEKLY.”

On Sale FEvery Tuesday. Price 3d.

The Weekly Journal for the Real Amateur.

Next week’s issue of our Companion Journal, “ Wireless Review and Scierice
Weekly,” will contain a special interview with Professor Einstein. This
interview 1is not unduly technical and deals with a problem of great
interest to wireless amateurs.

Other special features include an article by Mr. H. G. Hersey on “ How
to Construct and Calibrate a Wavemeter ”; Dr. N. W. McLachlan,
M.LE.E., contributes the second of two articles-on the “ Heterodyne”; Mr.
W. G. W. Mitchell, B.Sc., F.R.A.S,, writes on “ Wireless Time Signalling,”™
and Dr. E. E. Fournier d’Albe, describes the “ Construction of Selenium
Cells.” Other articles by Mr. Rex Palmer (of 2 L O) on “ Secrets of good
Broadcasting”; Commander John Slee, C.B.E., M.LE.E., on * Unidirec-
tional Reception,” and Mr. P. J. Risdon, F.R.S.A,, on “From Nebula
to Nebula,” go to make up a number of more than especial interest.

In an early issue Sir Oliver Lodge, F.R.S., Scientific-Adviser-in-Chief
to our Companion Journal, will contribute another popular article, and The
Rt. Hon. Sir Alfred ‘Mond, Bt.,, P.C., M.P. (formerly Minister of Health)-
will also contribute a special article of popular scientific interest.

Order your Copy NOW

On Sale Tuesday. Price 3d. |
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SIMPLICITY IN TUNING.

By B. J. KYNASTON.

This method can be applied to any straightforward circuit, only a few simple

modifications- being necessary in the case of additional H. or L.F. stages.

Necessarily, one valve would not bring in all the B.B.C. stations, but the
scheme is applicable to the tuner of any set.

HE wireless receivers of many experi-
menters appear extremely com-
plicated to anyone who -does not

understand wireless; in fact, with most
instruments, unless the -experimenter is

present his friends would have great diffi- -

culty in using his set for broadcast recep-
tion. The receiver described in this article
was designed so that it could be used by
anyone, whether they had any knowledge
of wireless or not.

Fig. 1 shows the complete instrument,
and it will be seen that there are only two
controls, an aerial and earth terminal, an
indicator and telephones. When the con-
trol knobs are turned in order to tune in a

G/

1, -

station, a wooden cylinder covered with
white paper, referred to previously as the
indicator, revolves behind a glass window
in the top of the cabinet.

The A.T.L

It is so arranged that when the correct
tuning for the required station is obtained,
the name of this station, which has pre-
viously been printed on the cylinder, is then
opposite the window. Tuning is therefore
extremely simple, as the person listening-in
has only to watch the window and turn the
knobs until the station’s name appears.

It will be noticed from Fig. 1 and 2 that
a hook is fitted to hang the 'phones on when
not in use. This hook is fitted with a spring,
so that when the telephones are removed
the spring draws the hook up until it
touches a mctal contact which closes the
filament circuit, therefore lighting the valve.

N

G 2

The aerial tuning inductance consists of
a coil-of No. 26 D.C.C. wire on a former
3 by 3. One end of this coil is connected
to the aerial terminal ; the other end, and
the tapping taken from the centre, are
connected to the two spring contacts
A and B, and either of these connect with
the earth terminal by means of the moving
contact C. The -001 mfd. variable con-
denser for tuning the aerial circuit is con-
nected between the aerial and earth ter-
minals, and is controlled by the knob D.

The valve circuit in Fig. 2, apart from
the tuner and telephone hook, requires no
explanation, as it is a simple one-valve
circuit using a grid condenser and leak for
rectification. The box or cabinet which

contains the receiver must be made fairly"

large, as it has to contain both high and
low-tension batteries; the top of the
cabinet must be made to open, as shown
in Fig. 3, so that the batteries, valve, etc.,
are accessible. However, the actual ar-
rangement of the interior of the cabinet
will depend upon the space available.

Range Controls.

The cylinder shown as C Y.is made to
slide upon a square wooden shaft. On one
end of this shaft is fitted a wooden cog-
wheel, which is turned by a similar cog-
wheel connected to the condenser spindle,
so that when the capacity of this condenser
is varied the cylinder alters its position,
rotating in an opposite direction to the
condenser.

The wooden cylinder and cog-wheels can
be easily made from three-ply wood with
the aid of & fretsaw. . The window in the top

- —
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of the box must be made slightly smaller
than half the length of the cylinder, so that
when operating on range 1 the left-hand
side of the cylinder is under the window,
and on range 2 the other side.

It will be understood from this that it is
necessary for the range switeh to move the
cylinder along its shaft from left to right,
and vice-versa. The knob of the range
switch is fitted to a wooden cog-wheel
shown as W. This wheel, upon being
turned, moves the wooden shaft X, and by
nreans of the pin P moves the cylinder also.

It will be seen that the pin P fits into a
circular slot round the end of the cylinder,
and it is therefore able to move this
cylinder in either direction.- The fixed and
moving contacts, A, B, and C, which have
been previously mentioned, are oontrolled
by the moving shaft X. (See diagram 4.)

In this drawing the range switch is on
range 1, and the contact C is therefore

Tep of Cadirge

.
WEMCASTLE, 8
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connected to the spring contact A, so that
only half the aerial inductance is in circuit.
These pieces, A, B, and C, should be cut
from thin brass or other suitable metal, and
arranged as shown in the diagram.

Simple to Manipulate,

In the circuits given, no filament resist-
ance has been included, but this can be
added if desired, although it is not essential.
However, if a regulator is included, the
control for it should be left inside the
cabinet so that it may not confuse anyone
who does not understand what it is for.
As it is only necessary to alter the resistance
upon the voltage of the filament- battery
dropping, it will
not be used much,
and therefore the
control being in-
side will cause no
inconvenience.

When the set
is finished and
working properly,
the various
broadcasting
stations  within
range should be
tuned in, and
their names
marked upon the
cylinder opposite
the window when
the best adjust-
ment is obtained.
Once the stations
have been marked
on the cylinder
no difficulty will
be found in
tuning in, as the
place whichshows
thestation’sname
is the correct
tuning for that
station.

Of course, in
the majority of
cases, anyway
until the proposed
new relay sta-
tions are erected,
one valve will
only bring in at |
most one station, -{
but a similar de-
vice can be con-

5y
The wireless aerial of the
structed so that 5.Y. Frontiersman being

erected previous to that

H.F. stages can e
vessel leaving on a world

be applied. - tour.
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An article .of .absorbing interest, more.p

MICROPHONE AMPLIFIERS.

By M.LR.E.

articularly to those amateurs desirous of increasing the signal strength reception

of crystal sets without introducing valves.

IN the days before the introduction of
the thermionic valve many experi-

ments were made with microphonio
amplifiers, both for wireless and land-line
telephony. A considerable measure of
success was obtained in constructing such
amplifiers, and they were occasionally
utilised.

Many experimenters with crystal sets
desire stronger signals, and, not being able
to make use of valve amplifiers, either for
financial reasons or from difficulties in
obtaining the necessary charging facilitics

for accumulators, turn their attention to

the microphonic type of amplifier.

It is not proposed in this article to give
constructional details for such an amplifier,
but to point out the essentials which must
be observed, and to suggest methods which
will overcome the difficulties that will be
met with. Knowing these facts, the ex-
perimenter will be greatly helped in con-
_structing an amplifier, the type of which
depends to a great extent on the strength
of the signals he wishes to amplify and the
tools and constructional skill at his disposal.

Operation of Telephones.

Many experimenters have tried placing a
microphone in contact with the diaphragm
of the receiver, and, in consequence, have

been disappointed that no results were

obtained. If they had realised that a good
modern receiver will produce an audible
signal with a current of approximately
one five-millionth part of an ampere, they
would not have attempted to operate such
an arrangement.” It will therefore be
understood that it is necessary to know
more about the receiver than is common
knowledge before proceeding.

Modern telephone receivers are modifica-
tions of, but still identical in principle with,

~Lraphragm
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the original bell receiver, which- consisted
of &~ permanent horseshoe magnet with
. goft-irofi pole pieces, on which were wound
‘the coils, fitted with a circular soft iron
iaphragm adjacent to the pole pieces, as
‘shown in Fig. 1.

. Currents flowing through the coil alter
the distribution of the lines of force "from
the permanent magnet, and consequently
cause movements of the diaphragm, as a
very delicate balance exists between the-two

forces—the pul! of the permanent magnets
cn the diaphragm, and the “fly back”
tendency of -the diaphragm which is tightly
clamped round its edges.

In addition to the sounds caused by
the movements of the diaphragm, sounds
are also caused by the molecular move-
ments of the diaphragm- that is, the
expansion and contraction which results
from changes in magnetisation, and also
by molecular movements in the pole pieces
themselves. These effects have been ex-

Va7
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perimentally proved by the fact that
speech has been transmitted with a receiver
with a diaphragm 10 centimetres thick.

It will thus be seen that a telephone
receiver is an extremely sensitive piece of
apparatus, and that the movement of the
diaphragm is extremely small with weak
signals. The mechanical energy available
is consequently very small, and if a trans-
mitter or microphone is simply placed in
contact with the diaphragm of a receiver
operated by weak currents, all that happens
is that the movement of the receiver
diaphragm is stopped. ;

For fairly strong signals, such as would
be received on a good crystal set with a
good aerial within four or five miles of a
broadcasting station, such an arrangement
can be made to work. The receiver should
be firmly clamped to a base board, the
transmitter diaphragm fitted with a light
pin soldered to it, the transmitter being
held in a stiff frame with a fine screw
controlled adjustment, so that the contact
between the receiver diaphragm and the
pin on the microphone can be adjusted.

Before the question of the amplification
of weak signals by this method can be
considered, the action of the microphone
in normal working must be considered.

Varfations of Resistance.

All transmitters used in _telephony
consist of a flexible disphragm on which
the sound waves impinge, this diaphragm
having carbon granules in contact with it
A current is fed through the carbon granules
to the diaphragm, and the current flowing
is varied by the movement of the diaphragm
owing to the fact that the resistance of
the transmitter varies with this movement.

In ordinary transmitters there are two
main- causes of variation of resistance :—

~r

(1) The resistance decreases, due to an
increase in area of contact, due to the
compression of the granules by the inward
movement of the diaphragm, and vice versa.
(2) That carbon decreases in resistance
with increase of pressure. This effect is
very small in ordinary transmitters.

To give these effects it is apparent that
comparatively large mechanical forces are
required—forces much larger than those
available in the receiver of a crystal set
working on weak signals.

Microphone effects can also be obtained
from loose contacts, such as were employed
by Professor Hughes in his- early experi-
ments. Three iron nails, with one resting
loosely on the other two. joined up in
circuit, as shown in Fig. 2, with a battery
and receiver, are quite capable of trans-
mitting speech. The fundamental principle
of their action lies in the fact that loose
contacts vary in resistance when members
are thrown into vibration.

Light Contacts Necessary.

If, therefore, we can combine the micro.
phonic action due to loose contacts with
that due tJ the variation of resistance of
carbon owing to the alteration in contact
area, we can considerably lighten all the
moving parts in the amplifier.

For example, if a smal carbon pencil,
such ae that contained in a lead pencil, be
fixed so that it can be adjusted to make
contact with greater or less pressure, as
may be found necessary, with a thin silver
plate soldered to the diaphragm of ‘a
receiver, as shown in Fig. 3, the require-
ments would be met. With contacts of this
nature, sparking or arcing at the contact
is liable to occur, with a consequence that
the surface is spoilt— and possibly the
adjustment thrown out.

There is a field for experimental work
in determining the best material for such

—

Setverpiste, /

a contact, and the best method of providing
the necessary adjustment.

Another method of obtaining loose
contact amplification might be effected by
mounting a reed tuned to a frequency of,
say, 1,500 per second adjacent to the poles
of an electro-magnet fitted with a telephone
winding (thus reproducing the permanent
magnet and winding of an ordinary receiver),
and providing a loose contact between

(Continued on page 872.)
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SOLDERING FOR AMATEURS.
One of the most useful accomplishments that the wireless amateur can possess’

is a-thorough knowledge of soldering.
attention is paid to one or two simple rules.

It is quite easy to acquire this if due

IN view of the emphasis laid by article
writers on soldering all possible con.
nections, a few remarks on the subject
may be useful to those who have only a very
hazy idea of soldering. I should like to say
that these notes are the result of personal
practice, and not copied from any book on
the subject.

Amongst the many solders on the market
are:

Plumber’s.—1 part tin, 2 parts lead, melts
ut 440° Fahr, 3

Tinman's.—1 part tin, 1 part lead, melts at
370° Fahr.

Fine.—1} parts tin, 1 part lead, melts at
335° Fahr.

Quick running.—1 part tin, 1 part lead,
2 parts bismuth, melts at 205° Fahr.

Wood’s metal can also be used as quick
running solder. .

Fluxes also are equally varied.

Chloride of zinc (killed spirits) for iron,
steel, brass, copper, tinplate, and new zinc,
where the work can be afterwards cleaned.

Resin for copper and brass.

Muriatic acid (unkilled spirits) for' old
zine.

"Tallow and stearin for lead.

Sweet oil for tin (not tinplate) and
pewter, and various proprietary mixtures
(fluxite, for instanec).

* Tinning.”

Chloride of zine can be used for copper
and brass with perfect safety, if the soldered
parts are afterwards washed with a solution
of 1 oz. bicarbonate of soda to 1 pint of hot
water. This “kills ” the acid in the same
manner as zinc ““ kills ” the muriatic acid
in the first place, but without any obnoxious
odours, ahd effectually prevents the forma-
tion of verdigris.

. The application of heat to metal causes
the formation of a thin skin of oxide. The

" SHAOED PART.UTiNNzD”™

business of “the” flux is to prevent this
formation, and so allow the molten solder
to spread evenly over- the parts to be
soldered. ;

A scldering ‘' iron,” shaped as at Fig. 1,
would be best for general work, and one as
Fig. 2 will be found very useful for soldering
twisted or straight laid. wires.

These could be purchased for about ls.
each. Do not on any account plrchase
second-hand soldering “irons. ~ Each timeé
a soldering iron is allowed to get red hot
it loses some of its heat-retaining property,

and very soon crumbles to pieces, and a
second-hand “iron” is like a valve, “it
looks all right,” but probably isn’t. .
When using the soldering “‘iron,” it is
necessary that all parts likely to come into
contact with the work should be * tinned,”
and Lept tinned. This is done by filing the
copper until all scale is removed (the
smoother the surface the longer the ‘“ iron ™
lasts), and then placed in the fire or gas,
or whatever other medium is at hand.
When hot enough (it will be found to be
hot enough for general work when it gives off
a faint blue smoke—don’t get it red hot) dip
it in the flux, rub on a little solder, and
lightly brush it over the part to be tinned

HANDLE
v

END OF SOLDERING IRON ( TINNED)

o 4

with a short, stiff-haired brush until no
part of the copper can be seen.

Now for the actual soldering. First clean
the article to he soldered (emery cloth will
be best for this), and brush on a little flux.
On removing the “iron” from the fire
it will be seen that the * nice bright tinuing
has turned brown, and the iron is covered
with dirt ; this must be removed by guickiy
dipping it in and out of a solution of one
part sal-ammoniac (one penny from any
chemist) to 20 parts water. Some prefer
to rub the iron on a piece of sal-ammoniac
on which is placed.a small piece of solder,
but this method produces a thick blue
smoke that is not at all pleasant.

Methods of Operation.

Now _pick up a bit of solder with the end
of the “iron” (or place a small piece of
solder on the work), and place the flat side
of the “ iron ” on the work and hold it still.
If the *iron” is hot enough and the work
thoroughly cleaned, the solder will almost
immediately flush all over the joint, and a
neat job will have been made.

When soldering joined wires, “iron”
No. 2is used. Clean and brush on the flux,
tin the end of the * iron,” and hold under-
neath the wires, rub on a little solder, and
it will run all over the wires without leaving
any blobs. Be careful to tin only the end
of the *“ iron,” otherwise some difficulty will
be ‘experienced in making the solder adhere
to the wire.

It must be borne in mind that there is no
golden rule for heating the ‘“iron.” Thin
tinplate will buckle badly if the iron is too
hot. It is advisable to use the point of the
“iron” for this metal. For soldering
wires to contact studs, use the side of the
“iron,” and for iron and steel it will be
found a big advantage if the surface of the
part to be soldered is first tinned in the
same manner as the soldering “iron.”

For joining tinfoil.the iron should be just
warm enough to melt the soldez, and the
point only barely allowed to touch the foil:
When soldering zinc, first scrape the surface
before applying the flux. A bit of Wood’s
metal might be tried for soldering terminals
to tinfoil. . 1.

In conclusion, don’t attempt to solder
with a dirty or untinned ‘“iron,” or with
dirty solder. Keep- the flux -clean, and
above all see that all parts are thoroughly
cleaned before soldering, especially when
using resin as a flux. If these few hints are
l;ept Cip mind soldering will be as easy as

BC. '

| MICROPHONE
AMPLIFIERS.

(Continued from page 871.)

the regd and a contact screw, as shown in
Fig. 3.

Many variations can be made of the-
strength of the electro-magnet, the perio-
dicity of the reed (altered by varying
its free length and thickness), the position
of the contacts on the reed, ete., and
offering an interesting field for amateur
experimenters. It would probably be found
that a transformer would be required
between the microphone and the receiver
connected to it for the following reasons.

An Important Factor.

Considering an ordinary transmitter-
having-a normal resistance of, say, 8 ohms,
if the resistance of the transmitter varies
by 1 ohm under the influence of a sound
wave, becoming 7 obms, it will readily be
understood that the effect this variation
will have on the receiver connected to it
will depend on the resistance of the circuit.
Ifit is 2 ohms, the variation would be 1 in 10,
and if 1,000 about 1 in 1,000. It can be
seen that the former variation gives a much
greater variation in the current flowing
than the latter. |

For best working the resistance of the
transformer should be small, and not
greater than the resistance of the micro-
phone. The ratio of the number of turns
between the primary and secondary -will
depend on the resistance of the telephones
used, and will necessitate further experi-
mental work to obtain the best result.
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Stations within range by getting a Marconiphone V 2
No part of the Kingdom is beyond your reach.

Sold at a popular. price, the MARCONI.
PHONE V2 brilliantly upholds the high
traditions associated with the name
“Marconi.” It gives results that are always
perfect—and sometimes amazing,

g ni ié ,, Your focal dealer can
/ - In case

! 1 LH 2 supply you.
THE MARCONIPHONE V2 \\_Z‘-/ of difficulty apply to:—

MARCONI'S WIRELESS TELEGRAPH COMPANY, LIMITED
Marconiphone Department, Marconi House, Strand, London, W.C. 2

Why one Station only? Bring all British Broadcasting -

Are YOU Reading the Great-
est Mystery Story of the Year ?

“The Green Archer’

by EDGAR WALLACE

You'can commence reading this magnificent tale in the
issue of the DETECTIVE MAGAZINE now on sale.

% The Green Archer’ is a story you will never forget. Written by a
master hand it will hold your imagination as few stories have ever done.
Mystery follows mysterr and excitement reigns supreme throughout.
There is a haunted castle, a murder in which the only clue is a green
arrow tipped with vivid green feathers—in fact, everything to intrigue and
enthrall, the ultimate solution being left in doubt until the very last
moment. It shows the author of *“ The Four Just Men ™ at his very best.
Start it TO-DAY.

DETECTIVE MAGAZINE

Every other Friday Price 7d. ‘ Buy a copy TO-DAY




8§74

Popular Wireless Weel:ly, August 4th, 1923.

ireless
_Club

The Editor will be pleésed to publish concise reports of meetings of Wireless elubs and

associations, reserving the right to curtail the report if necessary.

Hon. secretaries 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 affiliation with the Radio Society of Great Britain.

North London Wireless Association.*

On Junc 18th, the ninth paper on ‘' Elemen-
tary Prineiples ” was given by Mr. F. 8. Angel,
choosing as his subject * L.F. Amplification.”

On June 25th, Mr. R. -H. Robinson gave
his lecture on the ‘ Armstrong Supersonic
Hoterodyno.” This was of great interest,
especially as the receiver is simple to operate.

"Hon. see., Mr. J. C. Lane, Physics Theatre,
North Polytechnic Institute, Hollotvay Road, N.

The Sydenham and Forest Hill Radio Society.*
The members of the above society paid a visit
to 56 D T (vice-president) transmitting station
on Saturday, July 7th, 1923. !
Several members spoke into the transmitter,
and a very interesting afternoon was spent.
Hon. sce., M. E, Hampshire, 139, Sydenham
Road, S.E. 26.

Southampton and District Radio Society.*

On Thursday, June 28th, Mr. Chester lectured
on magnetic testing, and dealt with wvarious
questions which arose. Mr. G, Sutton, secretary
of the Dulwich Wireless Experimental Associa-
tion, expressed appreciation of the lecture.

At the meeting held on July 12th, Mr. J.
Wansbrough gave a lecture showing how two-
and three-valve circuits were evolved from an
ordinary single- valve circuit, upon which
subject an interesting discussion took place.
Five now members were elected.

Hon. sce., Mr. P. Sawyer, 55, Waterloo Road,
Southampton.

Leyton Radib Association.”

On Tuesday, June 5th, the inaugural lecture
of the June programme, ‘“ Aerial Erection,” was
given by Mr. C. G Ingreiv), and a létter was read
from the president, J. D. Cassels, Esq., K.C.,
M.P.,, congratulating the association on its
progress.

Hon. sec., Capt. H. Thorley, C.A., Social
Centre, Goldsmith Road, Leyton, E. 10.

Leeds and District Amateur Wireless Society.*

At an instructional meeting held recently, the
hon. secrotary-lectured upon *‘ The Elementary
Principles of Transmission.” The lecturer
.dealt with the theory of damped wave trans.
mission, continuous wave work being referred
to a future’ lecture.

At the thirty-sevonth general meeting, the
president, A. M. Bage, Esq., occupied the chair.
Mr. H. F. Yardley, M.I.LR.E. (vice-president),
lectured iupon ‘““ Some IExperiences with Non-
Radiating Receivers.”

Hon. sec., D. E. Pettigrew, 37, Mexhorough
Avenue, Chapeltown Road, Leeds. )

Radio Association (South Norwood and Distriet
Branch).

Tlie meeting of the above society held on
Thursday, June 28th, at headquarters, ivas
opened with the presentation of a four-way
crystal panel to Mr. R. T. Mayes, winner of a
competition for the junior members for the best
home-made crystal set. A discussien was then
started on modern receciving circuits.

Sec., Mr. C. H, P. Nutter, FR.A—5 D.B.
Radio Corner, 2434, Selhurst Road, Norwood
Junction, S.E. 25,

Leyton and District Wireless Club.

A successful meeting was held recently, when
a demonstration in polishing was given by
Mr. F. Browne, and also the usual buzzer class
under the direction of Mr. F. Webber.

A very interesting lecture was also given by
Mr. P. J. Slade, entitled ‘‘The Elementary
Principles of Wireless.”

Sec., W. G. Peacocke, 73, Frith Road, E. 11.

Honor Oak Park Radio Society.

At a recent meeting Mr. E. Wilkinson gave
tite members an account of his experiments in
transmission eighteen years ago.

Hon, sse., Mr. G. J. Price, 22, Honor Oak
Park, S.E.23.

Tottenham Wireless Society.

On Wednesday, July 11th, when the society
held their second demonstration evening, ex-
periments were made with a view to cutting out
2L O

Hon. sec., S. J. Glyde, 137, Winehelsea Road,
Bruce Grove, Tottenham, N. 17.

Liverpool Wireless Society.

A nieeting of the Liverpool Wircless Society
was held on Thursday, July 12th, at wbich their
vice-president, Dr. 8. 8. Richardson, B.Sec.,
A.R.C.Sc., nddressod the members on the
“Control of Intrinsic Reaction.”

Hon. sec., Geo. H. Miller.

‘Morth Middlesex. Wireless Club.

At the wnceting held at Shaftesbury Hall
Bowes Park, N., on the 11th inst., Mr. J. Max-
well‘Savage gave an excellent paper on ‘' Radio-
activity and its Bearings on Wireless.”

Hom. sec.,, H. A. Green, 100, Pellatt Grove,
Wood Gréen, N. 22,

Radio Association (Brockley and District Branch).

At the June meeting of tho above branch
highly interesting and instructive lectures were
delivered by Mr, C. H. P. Nutter (6 D B) and
Mr. J. L. Jefirece (5 F R).

Hon. sec., 0. Watters, Grove House,

Brockley Grove, S.E. 4.

Catalogues
Baok Reviews

It is always advisable when purchasing
batteries, both high and low tension, to get
these -from a reputable firm that will
guarantee their goods to give maximum life
and general efficiency. We have received
from the ‘‘ Ever-Ready” Co., Ltd., an
interesting catalogue in which many types
of batteries, both dry and wet, are illus-
trated. It is interesting to note that this
firm are not behind the times as regards
the batteries for the D.E.R. valves, a very
neat type with special webbing carrying
crate being illustrated. Somec interesting
data concerning the life of these batteries
when used with the D.E.R. valves is also
given. Besides batteries, the catalogue also
includes every conceivable type of pocket
lamp,. hand lamp, inspection lamps, ete.

* * *

Percival Marshall and Company’s prac-
tical Manuals are, perhaps, more well-known
than any other series of practical books.
They have lately published a. very in-
teresting booklet, giving complete instruc-
tions for making a two-valve wireless re-
ceiving set. The book deals with the con.
struction of every part of the set exclusive
of phones, batteries, etc. There are about
two dozen clear photographs and diagrams.
The ninth and l;a"st chapter describes any
possible additions to the set, such as load-
ing coils, H.F. transformers, H.F. ampli.
fiers, and L.F. amplifiers, etc.

The Walthamstow Amateur Radio Society’s outing.

{Right) A close view ol the set employed lor experimental reception.
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SUMMERTIME WIRELESS.

By OSWALD J. RANKIN.

II.—Dealing with the erection- of light masts on punts and motor-cars.

THE two types of masts previously
described are simple, compact, and

very easily acquired. Those who
desire a more elaborate arrangement may
either construct a& tubular telescopic mast
as shown at H (Fig. 4) or a tubular mast
threaded at the end of each section and
provided with adapters or reducing sockets

worth stud . as shown in the sectional
diagram, L. An ordinary fretworker’s
clamp is drilled and threaded to take the
stud and the socket is then screwed firmly to
same as indicated at M. A thumbscrew is
fitted into the side of the tube, near the
top, for the purpose of securing the end of
the mast.” Thls fitting is easily and quickly
attached to the

3 bt J

]

I

seat of a boat or
any other flat ob-

n‘ ject.

o The

) of a river installa-
| tion comprises
| a small  weight
)'t| attached to the
end of the earth
4 lead and sus-
'}f pended over the
side of the boat

"| into the water.
Diagram N
shows a very use-
ful fitting which
| should beincluded
in the outfit. The
tube, which is fit-
ted with a thumb-
screw at each end,
should be of the

-
=58

Fig 4.

asgshownatl. The sections may consist of 4
or 5 feet lengths of brass or aluminium
tubing, each section being one size larger
in diameter than the next. In each instance
a reel type insulator is attached to the top
section.

The sections of the telescopic mast H are
locked together by means of small thumb-
screws as shown, the lower ends of each
being plugged with pieces of round hard
wood to provide a firm grip for the screws.
The tubular mast I is built up in a similar
way, but instead of being telescopic each
section is screwed to the other by means of
a reducing socket having two different sizes
of threads. These, with the lengths of
tubing, screwed at each end, can be obtained
from any ironmonger or plumber.

A Simple * Earth.” ‘

A solid metal or hard wood spike K,
fitted with a reducing socket which will fit
the bottom section of the mast, is screwed to
same and pushed firmly into the ground.
The guy wires or cords are attached to the
top section of the mast by means of a mefal
flange, J, provided with three or four equi-
distant holes and a collar with a set screw.
This is slipped over the top of the mast and
secured firmly in posmon before attaching
the second largest section.. Wherever metal
masts are employed it is as well to provide a
few extra insulators at each end of the
aerial wire and also at least one in each of
the guy wires.

A'xery handy fitting, partxcularlv ugeful
whei erecting a mast in a punt, is made up
from a piece of brass f;ubma with & short
length of Solid- brass rod soldered into one
end and provided with a short 3-in. Whit-

same size as the

other sockets used.
This may be described as an emergency or
auxiliary socket and will be found particu-
larly useful when it is desired to extend the
mast or to replace a damaged socket.

A Collapsible Mast.

Diagram O shows another way of arrang-
ing a sectional wooden mast. The sockets
are cut from brass tubing and should be
made to fit tightly over the ends of the
wooden sections. The top of each tube is
slotted, to form a bayonet joint similar to

«© earth .

an ordinary electric light fitting, the two
pins (comprising two ordinary screws), and
the spring, being attached to the lower end
of each section as shown. The success of a
mast of this description will depend chiefly
on the depth of the sockets and the close-
fitting ends of the wooden sections. . The
spring is provided merely to keep the two
pins locked in position and should not be
relied upon to serve any other purpose.

Diagram P (Fig. 5) shows another very
useful fitting in the form of an adjustable
clip. A long strip of thin sheet brass is
perforated with holes placed about } in.
apart and arranged as shown so that the
thumbscrew in the larger portion may be
fitted into any pair of opposite holes. This
is brought into service when it is desired
to attach the mast to a small tree or other
round object.

‘In diagram R we have-what is probably
the most simple method of erecting a mast
on a motor-car for use when the car is at a
standstill. A spare radiator cap is obtained
and this is provided with a.short bolt as
shown at Q, which is made to engage a
threaded lug soldered into the end of a
piece of brass tubing. .A ‘thumbscrew is
fitted into the side of the tube as shown at
R. On most cars there are mascot fittings
to which a suitable socket can be easily
adapted.

Securing the Aerial.

The matter concerning the guy wires
should present no difficulties. Diagrams S
and T show how a small clamp may be
converted into an anchoring device and
screwed to the footboard of the car. The
clamp may either be drilled and bent up as
shown at S or provided with a large terminal
as shown at T. An alternative method is
shown at U, where a fairly stout broom-
handle is passed between the lower spokes
of the back wheels and one of the guy wires
attached to each end.

P B
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ORIAL

All Editoriél Communications to be addressed The Editor, POPULAR

WIRELESS, The Fleetway House,

Farringdon Street, London, E.C.4.

One of my staff, testing the ¢ Popular Wireless”
Combination Set at Radlett, on the outskirts of
London, was able to bring in Newcastle on a Claritone
loud speaker, while 2 L O, miles distant, was
comfortably audible 150 feet away. This, for a
receiver employing but two valves and no reaction,
is certainly a wonderful performance, but by mno
means a ‘ freak.,” As the technical editor says in-
an article which will appear shortly in POPULAR.
WIRELESS, * with this set, one has the feeling
that everything transmitting, no matter where its
location, is within range.” .

Judging by the correspondence we are receiving,
and the number of visitors that daily call to see the
set working, considerable interest has been aroused,
end there is every indication that there will shortly
te many thousands of similar receivers in daily use.
Anybody who can handle a crystal set can use the
¢ Popular Wireless ** Combination Set, and it is the
ouly receiver that can claim ‘¢ super’’ results and
is yet snitable for the * household.”

I want even more readers to come along and see
the set and have the details of its operation personally
explained to them. The invitation is open to all who
care to fix an appointment between 11.30 and 12.30
any day of the week except Saturday, Just drop a
c:rnd to the Technical Editor telling him when you will
call.

A clear day’s notice is advisable so that arrange-
ments can be made to accommodate a varying number
of visitors, ©  Seeing is believing ’’ is an old saying,
and my readers cannot say that I am not giving them
an opportunity of proving that the ‘* Popular Wireless*?
Combination Set is something above the theoretical
diagram type of ¢ stunt’’ circuit.

In next week’s issue of POPULAR WIRELESS
the complete wiring diagram and several interesting
photographs of the intertor wiring will appear ; and
every amateur interested should make a point of
ordering his copy in advance, as it is probably the
raost interesting and useful serles of illustrations of
any that have appeared in connection with a con-
structional article in this or any other technical
journal. This feature is by no means extended to
the seclusion of all others, however, and the usmal
high standard of general wirsless subject matter is

maintained.
THE EDITOR.

Owing tp the enormous number of queries
received daily from readers of POPULAR
WIRELESS, | have temporarily decided to limit
the numker of questions sent in by one reader to
three. Readers are asked to keep their questions
as short and as concise as possible in order that
the minimum of delay can be exercised in answer-

ing queries. Until further notice three gquestions
from one reader will be the limit for one letter.
All gquestions should be addressed to POPULAR
WIRELESS Queries Department, Room 138, Ficet.
way House, Farringdon Street, London, E.C.4.

Readers are requested to send the necessary
postage for reply.

The Editor desires to direct the atten-
tion of his readers to the fact that, as
much of the information given in the
columns of this paper is of a technical
nature and concerns the most recent
developments .in the Radio world, some of
the arrangements and specialities de-
seribed may be the subject of Letters
Patent, and the amateur and trader would
be well aduised to obtain permission of
the patentees to use the patents before
doing so.

s
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. ANSWERS
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S. E. H. (Woolwich).—I am getting excel'ent
results using the super-crystal set of “P.W.”

No. 38, but wish to increase my range. To do
this I have constructed the H.F. panel by

H. G. Hersey, in “ P.W.” No. 34, but have failed ~

to get results when connecting the two together,
the signals of my orystal set disappearing
altogether. What is the correct method of
connecting these two panels together 7 How
can I add L.F. to the same set ?

The first step to take is to disconnect the primary
and secondary of the crystal set from the detector and
the ’phones in all cases when H.¥F, is to be added to a
crystal set. Thus, in this' case the primary will
remain as it is, while the two leads of the secondary

UESTIONS

‘the coils toge

are connected to the grid of the valve and to the
filament marked F on the panel. - The ‘001 variable
condenser should also be connected to these terminals,
thus being in parallel with the-secondary coil. The
only alteration that is necessary on the H.F. panel is
that the lead from the secondary of the transformer,
instead of going to L.T. negative as shown, gqes
to a terminal of its own which should be inserted
on the panel between OG and L.T. negative. The
erystal connections are then one side to OG on H.F.
panel, other side to blocking condenser, and other side
of blocking condenser to the new terminal above
mentioned, the ’phones, of course, going across the
fixed condemser. L.F. may be added in the usual
manner, the input terminals of the L.F. panel going
to the ’phone terminals of existing set, the 'phones
being removed to their new position between plate
and H.T. positive of L.F. panel.

* * #

F. C. T. (Tooting).—-I have a crystal set,
using the tapped coil method of tuning., but
this method does not give me fine enough
tuning. T have been recommended to use a
variometer. Can I use it in conjunction with
the above-mentioned coil; or shall T have to
dispense with my present coil altogether ?
Should the variometer be in series or parallel?

r You may use the variometer in series with the
tipped coil. This, besides giving finer tuning, will
also increase your wave-length, For this reason, do
not use too large a variometer, otherwise you will
get too mnch dead-end effect. The wave-length of
the coil and variometer in series will be the sum’of
both the separate wave-lengths. Another method of
obtaining finer tuning is to connect a small variable
condenser, say, of *0003 mfd., across the coil. Unless the
tappings of your present coil are few and far betiween,
there is no reason why vou should be getting such poor
resuits, being, as you are, so near to the London
broadcasting station.

* * *

P. W. C. (Yeovil).—I intend to construct
the “P.W.” combination set. What are the
necessary parts, 'phones, etc., included, as 1
intend writing to London for them all at once ?

Here is a complete list. One pair of ’'phones,
4,000 ohms resistance ; one H.T. battery, 60 or 75
volts ; one L.T. battery, 6 volts; one valve, suitable
for H.F. and L.F. work, not a soft valve: aerial,
insulators, earth equipment, etc. Suitable coils
for A.T.I. and anode. Should these latter be plug-in
coils, suitable stands will be necessary. A two-coil
holder should, of course, not be used, as coupling

ther will give a reaction effect. Three
double-throw double-pole switches; one plug and
two jacks ; two fixed condensers, 0002 mfd. and "001
mfd.; one crystal detector; one L.F. transformer.
ratio 5-1; two variable condensers, 001 mfd. and
‘0002 mkl; one filament resistance; one wvalve
holder ; and eight terminals. Tinned copper 18-gauge
wire for wiring up ; ebonite panel, 12 in. by 12 in.
and box : odd screws. This gives fhe complete lis
for unit one. The extra unit (No. 2) requires another

(Continued on page 878.)

THE LOUD SPEAKER REPLACES THE COACHMAN'S ‘HORN,




Popular. Wiveless Weckly, August-4th, 1923. 877

—HULLO—
EVERYBODY

VARIABLE CONDENSERS

COMPLETELY ASSEMBLED WITH EBONITE
ENDS AS SHOWN IN SKETCH.
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EVER-READY

BRITISH MADE, EFFICIENT & RELIABLE

UR new catalogue for the sea-
son 1923-4 has been issued to
the trade, containing some

interesting and useful information ASSEMBLED BUT WITH-
on all types of WIRELESS BAT- 001 - 8/-|-001 - 66
TERIES. If you have not yet re- *00075 - 6/9/°00075 - 5/6
ceived your copy—write at once to : *0005 - 5/11/°0005 - 4/6

0003 - 4/11/'0003 - 3/6
SERVICE P.W. DEPT. 0002 - 3/11,'0002 - 2/6
One of the EVER-READY series 0001 - 3/8/°0001 - 2/3

Vernier - 3/3|Vernier - 1/9
Pair of ebonite drilled
ends to fit yourself on

above 1/- extra:
NOT. A BAG OF PARTS.

NOTE. — Postal Charges 94. per set,

otherwise not executed.

To callers 1d. in the 1/- discount off

1s made to fulfil each WIRELESS
BATTERY need—and that one i1s
the BEST,

| EVER'RERDY Dwoammy condensers.,
1 = WIRzuss l )
- i il Variometer on ebonite, W. 250,750 , Marconi R Valves, latest type,
R o metres, internally wound. Very | 45-60 y., 14/11.
s=WIRELESS - tine. Sell at sight, 17/11. Brunet 4,000 ohm genuine 1st
e Fixed Condensers (lrom 10002 to | _quality Headphones, 17/11.
- e 008), 9d., 10d., N. & K, 6,000 ohm Headphones,
Ebounite Dmls (wn.h knob 0-180), He;l"(trg l&“d 10/121 N y
s L 1/4 and 1/6. .T. Batteries, Vander plugs,
The EVER-READY COy’. (Great Brltam) Ltd. _’l‘usrnedt E]b/onite Valve Holders, IINT; v%lt,“i‘q. o l
nuts, 1/-. .T. Batteries, ander plugs
HERCULES PLACE, HOLLOWAY, LONDON, N.7. Fil. Resistance, 1/8, 1/10, 2/s. 60 volt, 8/-. 3

Aerial Wire, 7/22 per 100 feet,

Fil. Resistance, 7 ohms, 3/6.
2/34 and ¥/1i. No post orders.

in omio/onpioioinoioojoiofolaianitiaibionaiaiooapioioooioaaoopaool French ** R * Valves, 9/6.

GENUINE WIRELESS SALE. \

Moulded Valve Holders, with Ros\ Accumulators, 4 v. 40 amp.,
nuts, 9 6

Perikon Crystal Detectors, glass, "Phone Cords, double, extra long,
2 crystals, 1/4, 1/6 and 2/8. 10d.

Glass  Dustproof high-class De- | 5-1 Intervalve L.F, Transformers,
tector (whisker), 3/-. 11/6.

Contact Studs and Nuts, doz. 4jd. | Wound Coils, 6 x 38, Turns 180,

Valve Pins, doz. 7d. W.L. 1,]00, 1/6.

AR NN
Owing to removal to larger premises out of

London, A. Mason will dispose of High-Class

Stock of Complete Broadcast Receivers and
Component Instruments below manufacturer’s
production cost.
All apparatus is guaranteed and can be inspected before pur-
chase at the Factory, 1 to 9, Clarence Mews, Hackney, E.5.
Sale to commence on July 31st and elose on “August 15th or an
earlier date if goods are disposed of.

THE FACTORY -WILL BE OPEN EACH

DAY FROM 9 AM. UNTIL 8 P.M,
The goods are priced in lots suitable for the individual buyer, and
'can never .be repeated -at the price.

KNO REDUCTION FOR QUANTITIES.

The address of the new works will be firnished upon request.

—GRIFFINS'—

GREAT

BARGAIN SALE

for two weeks only

SETS, ACCESSORIES,
’ AND COMNMPONENTS
GREATLY REDUCED 2
Call and see for yourself.

80, NEWINGTON CAUSEWAY,

(Near Elephant & Castle) LONDON, S-E. l. ’Phore: Hop. 1806

2 B.A. Nuts, 3 doz. 7d.,1/10 gross.

4, 5, 6 B.A. Nuts, 3 doz. Gd., 1/6
gross.

Terminals, special offer with nut,
4 for Sgd.

Valve Legs and Nuts, 1d. each,
9d. doz.

Valve Legs with shoulder,-2 for

1d., 1/- dor.
Sw;)tdch Arms, very good, Bd.,
1

Twin Fle‘(, 4 yds 7d., 12 yds. 1/74.

Genuine (Shaw’s) Her’tzlte, ad.,
1/-, /3, 1/6, according to size.

100,000 ohm Resistance, 2/3.

T-M.C. ’Phones, 4,000
B.B.C, 22/6.

@Grid Leak & Condenser, .0008, 2/-.

Coil Itolders, 3-way, on ebonite,
6/- and 6/6.

"v;ay Coil Holders, good value,
(

15 v. Il'!‘ Batteries, 2 plugs, 2/8.

30 v. NI.T. Battenes, 2 -plugs, 4/6.

36 v. H.T. Batteries, 2 plugs, 4,‘9.

100 feet 7/22 Aerial wire, 4 Insula.
tors, the lot, 2/6.
orders.

Real Ebonite Knobs, 2 B.A. Bush,
3d.

ohms,

No post

Please note that a special dis-
count 1d. in the t1/- is given off
many articles in the windows
where not marked NETYT. This
must save you a large sum, as in
any case profits are reduced to a
minimum.

We want
follows : Up to 10/- 24
1/- (or any part).

Wound Coils, 12 x 4, Turns 400,
/.L. 8,800, 2/6.
Variometers,
250/750, 8/5.
Crystal Detectors (whisker), extra
value, 1/1 and 1/3.

very good vyalue,

Large Telephone Terminals,
2 B.A.,, with put and washer,
2 for 3id.

Terminals, all kinds, with nuts
and washers, 4 for 64

Basket Coils (6 in set), up to
3,000 metres, well made and
etlicient, ‘2/6.

1 Switch Arm, 12 Contact studs
and nuts, the lot 1/-,
Sleeving, takes 38-gauge

3 yards for 1/-.
Insulntmg Hooks, 3 for 3id.,

wire,

L Smtch compact, high-
class article, 2/3}
4 yards Copper 18-gauge comnect-
ing wire, 2d.

6 yards Bell Wire, 21d.

6 vards Bell Wire, D.C.C., I.R., 8id.

Radio. Instruments, Ltd 5 "L-F.
Intervalve, 25/-,

6 v. 60 a. Accumulators, extra
bargain, 30/-.

SPECIAL PRICES RADIO CLUBS

AND TRADE
IN STOCK. — Mullard Ora,
Cossor, Ediswan Valves, and

Crystais of every description.
Everything you want for your set.

ur busmess by post, but MUST haue poslal charges as
in the 1/- (or any part); 20/- 11d. i the
Over 20/- carriage paid.

(Oondcnsers C\cluded).

M. RAYMOND,

27, LISLE STREET, W.C. 2

Right opposite DA

open 9-8. Saturdays 9-6.

Sundays 11-2.

LY’S Gallery Door
‘Phone: Ger..4637,
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RADIOTORIAL
QUESTIONS AND ANSWERS.

(Continued from page 876 )

L.F. transformer, four terminals, one jack and one
plug, and a valve sockst, fllament-resistance, and
R valve. '

* * *

C. B. (Bourne End).—Why is it that when I
hold the telephone cords of my one-valve
set it immediately howls, and continues to do
so until I remove my hand ?

This is caused by a capacity effect, and cannot
be stopped if you are using a finely tuned reaction
circuit. The addition of extension handles to the
condensers and coil holder, if you have one, nay
help to'get rid of this undesirable capacity effect.
If vou detunc the station slightly. you will find that
handling the tclephone cords will inerease the sound,
but yet not cause the set to howl. A condenser
across the reaction coil may obviate tle trouble.

* o *

Z. Z. Z. (Frinton).—I have been told that_
a variometer does not need a variable con-
denser to give fine tuning. Is this so ? 1f so,
what are the details of such a variometer ?
I prefer the flat coil type. Will this be applic-
able to my one-valve set (no reaction)?
What are the connections ?

Yes, you will find that a variometer will give
very fine tuning, and wiil not need the addition of
a variable condenser, unless, of course, it is desired
to increase or decrease the wave-length of the said
variometer. Presumably you want the variometer
to tune to the broadeast wave-lengths, as you do
not state otherwise. The following detaiis will be

K. On a hobhin 2} in. in diameter, with 13 3-in.
spokes, wind 20 ft. of No. 24 D.C.C. Next wind on'n
layer of string for about } in. which separates tha
rotor from the stator ; this, of course, is afterwards
carefully removed. Having wound on the string,
the next step is to wind on a further 20 ft. of the
same wire. When completed give the coil three or
four coats of shellae, which will make the coil robust,
and, when dry, remove the spokes and string. The
rotor, or inside coil, ls next mounted on a small
strip of ebonite, as shown on above diagram, and
another 1plcce fixed to the stator, or outside coil,
a suitable spindle being fitted to these pieces of
ebonite to control the rotor. Now connect one end
of the rotor to one end of the stator, allowing plenty
of lead, so that the rotor will not he obstructed’
in its course through the stator. The two remaining
leads go to the aerial and earth, Such a variometer
will tune up to nearly 500 metres.

* * *

S. A. R. (Holyhead).—I have completed the
“P.W.” Combination Set and have tried to
add an L.F. panel that I have in order to have
the two units. T have brought the jack con-
nections out to terminals so that I do not need
another jack on the L.F. unit. I find that the
L.T. leads become red hot, and I have to dis-
connect the accumulator to prevent the wires
from fusing. The panel I use is the L.F. panel
from the set described in PorrLar WIRELESS
No. 33. Could not this panel be utilised ?

The panel vou mention will do quite well, but youn
will have to modify the wiring. In the first place. the
L.F. panel has the L.T. negative joined to the H.T.
negative, while in the Combination Set the L.T
positive is connected to the H.T. negative. When
you connect up the two units you automatically
‘“short ’ the accumulator via the L.T~H.T. con-
nections, and this accounts for vour wires becoming
red hot. It you intend to use the panel described in
our issue No. 35, vo': must rewire the L.T. connec-
tions, and also see that the layout of the wiring cor-
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responds with that of the L.F. panel (theeretical
diagram) given in Fig. ¢ inm the first article on the

‘Combination Set. You may find that it is necessary

to change over the input connections of your trans-
former before pood results are obtained. The con-
denser across T, and T, should be removed, as this
will tend to give unsatisfactory results.

* * *

‘B. H. (Acton).—1 was testing my erystal
set the other day by means of a buzzer in a
different room to that in which the crystal set
was, but was surprised to find that I could
plainly hear the buzzer wherever I placed the
slider on the coil. Should this be so ?

Yes, this is quite 0.K. The buzzing proves that
the crystal is sensitive and that the ’phones and
circuit are O0.XK. The reason that you were unable to
cut out the buzzing is that the buzzer acts as a small
transinitter and sends signals that have no special
wave-leugth, thus it is impossible to detune them.

* * *

A. L. N. (Berwick).—What is meant by mag-
netic flux and magnetic flux density ?

Magnetic flux iz an imaginary ‘‘ magnetic fleld *
which is assumed to bhe present round any magnetic
cireuit, the value of which is given by the number of
lines of force, and depends upon_the valtue of the
applied magneto-motive force. By magnetic flux
density we mean the nummber of lines of magnetic
force per square centimetre, or per sguare inch of
sectional area of a magnetic field.

%* * *

S. E. D. (Thorpe Bay)—After using my
accumulator for a few weeks, I find that the
level of the liquid has fallen to below the tops
of the plates. The battery does not leak, so
I suppose the acid has evaporated. Should I
add more acid ?

The loss of liquid is chiefly due to evaporation of
the water in tne solution, for the acid does not
evaporate to any appreciable extent. If you are
certain your cells have not been upset, or any of
the acid spilt, you shouid add distilled water (obtain-
able from any chemist) until the acid solution is
up to its previouns level, about % in. above the tops
of the plates. If acid has been spilt from the cells,
the addition of distilled water will not be sufficient,
and dilute acid of |25 specific gravity will have to be
addéd. For this reason it is advisable to have a
livdrometer always at hand: these instruments
give a sure indication of the exact state of an accumu-
lator, whereag a voltmeter only gives one a rough idea.

Even though the acid may not have been spilt,
a certain amount escapes every time the cells are
charged, because of the spraying that almost in-
variably takes place. To replace this acid the addition
of a little acid is needed occasionally. Here again
the hydrometer wili be found indispensable, and as
these instruments are very chea{), you should not
‘be without one. A couvenient form is the Hicks’
suction hydrometer, consisting of a glass tube
containing three floats of ditferent colours. These
rise or fall according to-the density of the acid.
Another and more nccurate type can be obtained
at a reasonable price where one float is used, and the
density of the solution read on the scale marked
on the float.

* * *

A. K. U. (Banbury).—What is meant by a
directional aerial ? Have they any advantage
over the ordinary type of aerial ?

A directional acrial is one the lead-in end of which
18 pointing to the station that it is required to receive.
A directional aerinl gives louder signals from the
station to which it points than a non-directional
aerial would give.

* * *

A. T. I (Cricklewood).—Will a potentio-
meter of 500 ohms be suitable for use with a
carborundum crystal set? 1f so, how much will
be required, and what is a suitable size former?
I intend using 36 S.W.G. Eureka wire.

Yes, 2 500 ohm resistance will be quite 0.K.
A former 1} in. in diameter, wound to a distance of

about 6 in., using the 30 wire as you suggest, will
be quite 0.k.

® * *

“ Barrery  (Immingham).—The terminals
on my six-volt accumulator Lave become
corroded, and a soft matter is continually
deposited. on them ; while the wires to these
terminals also get covered with some substance,
making them bad conductors. How can I
prevent this ?

This Is probably caused by crceping of the acid.
There is a special oil, * Blancol,” on the market
that can be utilised to prevent this. A little vaseline
at the base of the terminals will also prevent it
and, used in conjunction with the Blancol mentione
above, the cells shoukl be quite (ree of verdigris.

{ ORRESPONDENCE

To the Editor, PorurLAR WIRELESS,

Str,—I don’t grudge one bit the pat on
the back given to the Cardiff Broadcasting
Station, in your issue of July 14th. That
Major A. Corbett-Smith has done ex-
ceedingly well I am willing to admit. I
do, however, fail to appreciate the assertion
that this station is a model for all the others.
It caters for a public whose very being is
impregnated with oratory, music, and other
arts, and programmes. providing delight
to the Welshman, would more than likely
bore the average  listener-in ”’ in London.

Nor do. I consider * vivid personality ”
or “intensely human touch” in any way
lacking at 2 L. O. Listening nightly, as I
do, to the voices at 2 L O they have become
real friends to me, and I for one entirely
sympathise with Cardiff in their dread of
losing their * Uncle Donald.” What wonld
we Londoners do without our beloved
Uncles Arthur, Rex, and Jeff ?

Yours sincerely,
E. G. RoBIN.
Winchester House,
Old Broad Street, E.C. 2.

To the Editor, PoruLAR WIRELESS.

Dear Sir,—I was very muech surprised
to receive 5 N O on a crystal set.

The reception was quite accidental, as
the following will show. It is my habit
when I am in bed to listen-in on a crystal
set which stands on a table beside my bed.
The set consists of variometer, * permanite,”
and Brown's ’phones. -

Last night, at about 10.45, I had tuned in
to 600 metres to listen to the hubbub
which is practically continuous here, and
after a few moments I turned back the
kunob of the variometer to tune in 2 L O,
who I'can just get well enough to be worth
listening to. Not having any light, T was
tuning in by ear alone, and, hearing a
man’s voice, took it for granted that it was
2 LO.

Great was my astonishment to hear,
‘“ Hullo, everybody! 5 N O, now closing
down until 3.30 to-morrow. Good-night,
all ' ” Then followed the National Anthem,
played on the piano.

I could hardly believe my ears, but,
switching on my torch, I found I was some
20 degrees above the adjustment for 2 L O,
so it was certainly 5 NO I had heard.
Upon tuning down lower, 2 L O could still
be heard transmitting music.

The above was probably a freak, but I
shall try again nightly and endeavour to
get him again. At any rate, this must be
nearly a record for the reception of a
B.B.C. station, as the distance is about
300 miles.

My aerial is across the road, between two
chimneys, height about 40 ft., length 80 ft.,
and the earth lead about 35 ft. long, not
insulated.

Yours truly,
W. E. PHILPOTT.
2 X T, Rye, Sussex.
(Continued on page 879.)
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- CORRESPONDENCE.

. {Continued from page 878.)

TaE EniToR, POPULAR WIRELESS,

Dear Sir,—Although every vista and
skyline in London and the Home Counties
has for -many years past been completely

ruined by forests of
THE EYESORES the irregular and

diabolical tin chim-
of LONDON. ney - pots of the

hunch-back pattern,
yet ““ Ariel” dis-
- covers an offence to
the eye in suburban
aerials fixed on
irregular poles. If.
irregular aerial poles
are positively ugly,
will *“ Ariel ” kindly
supply the necessary
A SOUVENIR. adjectives for des-
cribing the creations
shown on the enclosed illustration ?
Truly we arc an unobservant and un-
ir;lag;inative race, and “ Ariel” must be one
of us.

Yours faithfully,
G. O. Parsoxs.

: —
To the Editor, PorvLAR WIRELESS. . . aﬂ
Dear Sir,—Having read in your valuable

paper of 2 G M’s cxperiments with valves “ : ‘ ¢

employing radio-active salts in place of :
electrically heated filaments, I should like =

to point out that I have been workingon x ‘J 4 I

thesc lines for some time past, and have I | I R D

had a considerable amount of success in the

matter. . A z
Yours faithfully, THE pleasures of owning a Receiving Set
S. J. ErNtrachr. have not been fully explored until you
100, Clarence Road, A 5 L £ th
Clapton, Tondon, T.5. have sat in the garden in the cool of the

evening with a JBrown.
To “ARIEL.” )

Dear Sir,—Re your article in PoPULAR No other Loud Speaker can give the volumé of tone

WireLEss of the July 21, under “ Topical
Notes and News,” where you advocate the
broadcasting of Saturday evening dance
programmes, between the hours of 8 and 11
p.m., may [ lodge the complaint that
should the B.B.C. carry out your suggestion

necessary for outdoor reproduction and yet be so
remarkably free from distortion.

The reason? Partly the exclusive shape of its horn
with its curves scientifically correct to the last degree—

they will do a very serious injury to the small and partly because it uses the same unique principle o
dance orchestras all over Great Britain (and ‘ aluminium diaphragm and moving reed as the Brown
possibly farther). dIt is only natural that, ‘ A type Headphone. - A

i i b,

*lslrlnaj(llllea.sgelll:r;ef cl?xlll)cswwil])fll;gsotr):oigca&e Before buying a Loud Speaker be sure to hear the
cheaper method of valves and loud speakers, Brown—its wonderful powers of faithful reproduc-
and so dispense with the old dance band tion will pleasurably surprise you.

which had always stood them good service e =3

before the B.B.C. was born. Do not think Model H1, 21 in. high Modet H2, 12 in. high

me prejudiced against wireless (or the 120 ohms .. £5: §:0 120 ohms .. £2: 5:0

B.B_C,, who is “ doing us * splendidly) for 2,000 ohms .. £5: 8:0 2,000 ohms .. £2: 8:0
I am an enthtsiast m)gself, beiI:]g the gp)lder i 4,000 ohms .. £5:10:0 4,000 ohms .. £2:10:0
of an experimental licence. However. I
do feel that in the interests of dance bands
(whose members add a little more to their
incomes in these bkard days), you, the
publishers of PoruLAR WIRELESS—one of the
most interesting weekly papers on the
market—should give my complaint your
attention and not encourage the B.B.C. in
broadcasting dance programmes. Every-
body 1 have spoken to on this subject possess ) ) b
the same opinion as myself, and you will no WHOLESALE i V1 1A RD, N.ACTON.W.3 6

doubt hear from them in the same strain as \ RETAIL: 19 ™ MER STREET. Wil Z2)
this letter. Trusting you will not let this X l,ﬁ
pass your serious attention,—Yours truly, :

CHas. E. HErBERT.
42, Amberley Road, Bush Hill Pari,
Enfield.
(Continued on page 880.)

From all Dealers.
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AVE YOU,

ONE IS WAITING FOR YOU.

It is just what you want.  Covers Units
and Sets in parts for bome assembly. How
to extend the range of your Set. Reac-
tance apparatus at small cost. And the
whole range of components and sundries.

RADIAX, LTD., 10, Radio_House, Percy
- Street, Tottenham Court Road, London,
W.1. Museum 490.

FiL. RHEOSTATS 2/-

Special offer for 14 days only. Liberal Trade Discounts.
New lists just out., Stamp.

THE BRITISH CENERAL RADIO CO., LTD.,
74, Hendford, YEOVIL!

* CATSEYE " CRYSTAL DETECTOR.

Bver-set and ready. Smallest, Loudest,

Latest. Complete with holder 1/8 ﬂ
&)

Post Free.
APAIL, 37, Red Lion 8t., LONDON W.C.2.
AGENTS WANTED.

SPENCER’S STORES

4.5, MASON'S AVENUE,
BASINGHALL STREET,
: : LONDON, E.C.2 : :
TELEPHONE. LONDON WALL 2202

10/9 post ire;
3/8 post Sree

* Philips *> Dutch Valves ..

Morse Keys, Adjustable Beat .. >
Brown’s “ F”’ Type Phones .. .. 25/- pair
Famous * Picard >’ French Phones .. 17/6 pair
VALVES REPAIRED.. 6/9 post free

Our Method of Repair will Piease You.

PATENT YOUR
S

TO WIRELESS EXPERIMENTERS,

|NVENTIP011. . )
Th ove very valuable. Particulars and consulta-
Hoenys m?:ea?r BROWNE & (€O, Patent Agents,

9, Warwick Court, Holborn, London, W.C.l. Estab-
lished "1840. Telephone: Chancery 7547.
CRYSTALS.
Hertzite, Electronite, Permanite, Talite,

Zincite, Copper-Pyrites, Galena, 'Box-n!te,
Silicon, ete. Wholesale only.. Delivery from stock,
—THE AMAX CRYSTAL CO., Red Lion
} House, Red Lion Court. Fleet Street, E.C.4.

~~NOTICE OF REMOVAL—

Mecssrs. Harley & Harley beg to announce that
tiley have acquired premlses at No, 225, Green
Street, Bethnal Green, E.,. where all future
businers will be transacted. Many lines to be
cleared regardless of cost.

Trade especially invited to write for lists. Send
for anything you require. We are cnthusiastic
1o give satisfaction at astounding low prices.

NOTE ADDRESS : 225, Green Street,

BETHNAL GREEN,
Actual makers of components and sets of every
dercription.

—BEST DUTCH VALVES, 7/- EACH —

Guaranieed. Round Bulb, Morizontal Grid.
Trade termson application. ‘Phone : Regent 1791,

HARRIS & RUSSELL, LTD. **oicri S22

TO CRYSTAL USERS.

FOR THE MOST PERFECT RECEPTION
you should use The Famous
German 6,000 Ohm Head-
ghone dwiﬁh Double Leather

overe eadbands
and Long Cords - at 22/11

This phone 15 most comfortable and
eficient, and has the-best appearamce
i of anything on the market :: =
AI.SOE USE OUR
xperimental Spring Grip
Nickel Plated Detector - at 3/9
And the Loud and Live ‘Crystal
VOLUMITE, whieh gives the
loudest sigmals with 1 9 Per
-the least trouble - at Box
All Post Fyce, logether or sepnralcly.
* This Combination has only to be tried to speak
- for {tself. and can only be obtained from

The Electrical & Wireless Depot,
22/44,Cadzow Street, HAMILTON.
Our sual  Guarantée goes . with above, viz.—
MONEY RETURNED ‘IF NOT SATISFIED.
Bend for our full Wireless Retafl List and Save Money.

TRADE LIST TO SUPPLIERS;

CORRESPONDENCE.

(Continued from page 879.).

The Editor, PoruLAR. WIRELESS.

Sir,—No doubt many of your readers have
been following with much interest the cor-
respondence that has been appearing during
the last few days in-the * Times,” on the
question of broadcasting being spoilt by
excessive jamming with Morse.

From ‘what I can-see the wireless Press
seems to keep this question in the back-
ground,” perhaps not wanting to discourage
would-be listeners-in, but I submit that this
is a matter that deserves much attention on
the part of wireless periodicals.

Colonel J. T. C. Moore-Brakazon, M.P.,
writing in the “Times " of the 15thinst., says:

* What reduces the present reception of
broadcasting to a positive farce to anyone
living near the coast, is that the broadecast
band of waves is so near that allowed to
ships, and that ships do not keep wholly
to theirs. Ships with spark transmission on
300 and 600 metres, using as some of them
do sets over ten.years old, jam everything
in the telephony line from 150 to 900 com-
pletely, and there is no way of cutting them
out. The large power used quite unneces-
sarily by them, and their garrulity, added
to various harmonics from high-power arc
stations, reduces the ether to-day to some-
thing like chaos. The demand from the
public to be able to hear what they have paid
a licence for, will, I hope, soon compel action
by the authorities to see that wave-lengths
are meant to be kept strictly under penalty.”

I have been in correspondence with the
chief engineer of the British Broadcasting
Company on the matter, and in his last
letter to me he says :

“I could show you literally thousands of
complaints we have forwarded to the
Postmaster-General on just this score of
jamming. We have received replies of an
evasive sort. The only definite information
we can glean is that spark telegraphy will
be continued to be used in the same way
‘because the service is responsible for life-
saving at sea. That life-saving could he as
efficiently, if not more efficiently, conducted
were the telegraphic services conducted
with modern apparatus,does not seem to have
been considered by these same authorities. I
do assure you that we have taken every
possible measure to overcome jamming, but
at every turn we have been met with official
indifference. The only thing to do, in my
mind, is to give the matter full and suffi-
cient publicity in every way—which, by
the way, we are doing, vide my letter in
the “ Times ”—and listeners-in individually,
I think, would be well advised to write to
their Member of Parliament, pointing out
that something must be done.”

The majority of listeners-in have their
reception of broadcasting spoilt by Morse
jamming and, as Mr. Eckersley says, the only
thing for them to do is to give that matter
full and sufficient publicity by writing to
the Press and their M.P.’s.

I have just received a letter from a
Cornwall gentleman, who took part in the
recent ‘ Times” correspondence, and he
says: “I believe the remedy lies in listeners-
in worrying their M.P.’s, and getting some
questions asked in Parliament.” If all
your readers would act on this suggestion
results would surely follow.

Yours faithfully,
v BerTRAM H. TuBBs.
“Langdown Cottage,” Hythe, Southampton.
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RECENT WIRELESS
INVENTIONS.

The following abstracts are specially con-

tributed by Mr. Harold J. C. Forrester,

Fellow of the Chartered Institute of Patent
Agents, 88-90, Chancery Lane, W.C.2.

Grant of the following patents can be
opposed and printed copies of the full
specifications obtained.

198,137.—L. 1. ROBINSON. W. E.
WARRILOW. — INSULATORS. A
flexible covering for ropes, wires, etc.,
which may be used for insulating electrio
conductors, comprises a series of ball and
socket joints of glass or other material,
bored large enough to receive the wire,
etc., and allow considerable flexing.

198,189.—W. EDE & others (Radio
Mfg. Co.).—RESISTANCES. A high
constant resistance for wireless receiving
apparatus, consists of a filament (cotton,
string, cord), impregnated with copper,
sulphate, or other non-polarising condueting
liquid—all enclosed in an insulating tube,
having conducting ends. The filament may
occupy the bore of a glass tube within a
vulcanite tube, the ends being closed by
impregnated pads within conical copper
caps.

198,247.—A. H. S. COLEBROOKE &
W. A. WILLIAMS.—VALVES.—Valve
filaments may be renewed by weighting one
end of a filament wire and dropping it
through the grid, whereafter it is secured to
the Jeading-in wires and cut off. A spherical
bulb would be opened at the pip, a needle
carrying the weighted filament inserted, and
the filament lowered into position.

198,318, — W. DUBILIER. — CON-
NECTING WIRELESS TO SUPPLY
MAINS.—For coupling receiving sets to
mains, ete., taking the place of aerials, a
device containing two condensers is screwed
into a lamp socket, thereby connecting a
condenser in series with each maijn. The
receiving apparatus is then connected to
one or both condensers, whichever gives the
best result.

198,356.— C. E. VAWTER. — CON-
DENSERS.—Plate condenserzs are made
by placing the plates in a flattened metal
tube and pressing to clamp firmly in
position.

VALVES REPAIRED

We can renew the fila~-
ment of any make of
Valve and re-exhaust to
any degree of vacuum.
PRICE 6/6 each, plus 6d.
postage for single Valves.

THE RADIO & ELECTRICAL
SUPPLY CO.,
29, Paternoster Row, E.C.4. .

_'Phone: CENTRAL 7669,

NOTE.—Xo responsibility can be accepled «
for’ any damage that may occur in the post.

00000000000000000 0300000

©0000000000000000000 000000000
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Complete Wireless Sets Supplied on Deferred
Payments to suit your own pocket.

We have ¢ leted th ti f Hire Purch: D 'S -
and 1t;; ng\l\lrll;gsselb,le ?o(r)rtgl::l;?xl;l?g ?o %‘i)rtalrlxlzon;l;letzseW1fsz;;mSeer:§ Thls = arnved B e
without unduly disturbing capital. PRICE OF BURNDEPT “ETHOPHONE V" in
Our terms are of the simplest form.  For instance, should you decide oak cabinet, including 4 Marconi-Osram Valves,
to instal a High Tension Battery and full instructions - - £39 18 0
ADI 59 interest =« -« = « « - -« - - -£2 00
BURNDEPT “ETHOPHONE V” g T e e L
(o‘ue of the finest instruments on the market), it is only necessary to £42 40
PAY £10 11 0 DOWN FIRST PAYMENT OF } COST - - - - - £1011 0
and the balance at the rate of BALANCE - - - - . -« . - < v . -£31130
20002 9 PER MONTH pay’lble in 12 monthly instalments of £2 12 9. = :

All sets and accessories menlwned in our Calalogue can be purchased under this simple,arrangement propiding the total value is not less than £25.
WRITE TO US, STATING YOUR REQUIREMENTS OR -FOR FURTHER -INFORMATION.

Have you had your free Accumulator?

DO IT NOW!

1/ not

FULLER'S

All that is necessary is to make up an order of £5 or over 1 BLOCK

Aromulater

6 volt 40 amp.
FULLER BLOCK TYPE ACCUMULATOR

Value £2 -8 -9

Send for our Illustrated Catalogue.

= SELECT YOUR GOODS FROM THE FOLLOWING LIST:

ACCUMULATORS : (For prices see our Catalogue, post 1 VARIABLE CONDENSERS:

ree on application). Best quality ‘0005 mfd. 18(6 ‘oor mfd. 24/6
HELLESEN BATTERIES: 25 volt, 4/-; 36 volt, 8/6; Second quality -ooos ,,  14/- oot ,, 17/6

60 volt, 14/-. ‘ Third quality  -oco5 ,, 8/- ‘o001, 12/6
McCLELLAND VARIOMETERS: 27/6 each. RHEOSTATS: Circular pattern 4/- each. '
COlL HOLDERS: The finest guality on the market, ‘“ Microswitch "’ _6/6

25/- each. TRANSFORMERS : Intervalve and Telephone (Ratio 5-1).
“ VIOLINA ”* LOUD SPEAKERS: £5/5/0 each. In iron cases. The most efficient instrument on the
VARIABLE GRID LEAK: ‘ The Microgrid,” 4/6 each. market, 25/- each.

Also the following items from our Catalogue:
UNIT SYSTEM SETS OF PARTS, VALVE HOLDERS, AERIAL WIRE, LEAD-IN TUBES, TERMINALS.

THE CITY ACCUMULATOR CO.

79, MARK LANE, LONDON, E.C3. Phene : AVENUE 1316.

10, RUPERT STREET, COVENTRY STREET, W.i. Phon: GERRARD 3063,

Agents (where the free Acenmulators may also be obtained):
LANCASHIRE & CHESHIRE : GLOUCESTERSHIRE, SOMERSET & WILTS:

. Henry Hellingdrake & Son, Ltd., Princes Street, Stockport. Bristol Wireless Co., 52, Cotham Hill, Bristol.
S, WALES: South Wales Wireless Instailation Co., Ltd., 8, West Bute LEICESTERSHIRE :
Street, Cardiff, and at Cambrian Road, Newport, Walter Rowe, Ltd., Eldon House, 97, London Road Leu:ester.

YORKSH]BE (Weu Riding): Messrs, H. Wadsworth Sellers & Ce., Standard Bldgs., Leeds.
FRANCE : 33, Rue d'Hautville, Paris,
AUSTRALIA ; 4, Teakle Street, Summer Hill, Sydney, 8

IMPORTANT NOTICE.
" Our Showrooms and Works will be closed during the ‘whole of August Bank Holiday Week, August-6th-t1th-inclusive,

L
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THE
““‘MAGNAVOX”
is* the pioneer Louril Speaker

and for volume it has no equal. |-

ey

INDISPENSABLE

FOR GARDEN PARTIES, FETES,
SPORTS MEETINGS AND ALL"“
OUTDOOR 'OCCASIONS ~ WHEN
A LARGE NUMBER OF PEOPLE ~ |’
ARE TO--BE ENTERTAINED.

‘>and rhal’s a” ou” need
know-because’ EDISWAM
means the best valve

The Demonstrator at the i
Leeds Wireless Club said:

‘no question about EDIS WAN

VALVE taking premier position’’
s ‘ . p
’ I 3. (9 _ Type “R” Type“AR”
L/ i T & 15/- 15/-
SN WL > \(,(' COMPACT SENSITIVE
. 3 - 4] R Q» ECONOMICAL SIENT
PRICES : RELIABLE .ROBUST

6 ?” ta B We have had unique experience in the 'develég;n;e'ntv and
No. R 1 293 MAGNAVOX JUNIOR ‘manulacture of the Thermionic Valve.” The first expériments
- (With 14-m°h Horn) in connection with-the investigation ot the ** Edisoh=Eitéct”’

£8 0 O .| on.whichsthe working of a valve depends were carried out

- s - : at our Pondérs End-Works by Proi. J. A Fleming, who was

” | " e e "~ __the Company's Scientilic-Adviser. b | -}

N R 1282 MAGNAVOX SENIOR | We nlsa manufaclure complele Rec;wmg Sels,” Acnessones, and H:T.and
s 4 (Wlth 18 mch Horn) : I L. T."Batteries.” Dealers shotld write at once for particulars’ and terins.

sio| “Ask for descriplive leaflets. ., . ~

£ 1 5 1 0 0 —— i | 17 your Dealer cannot supply send P.C. with his name and address.. We'll
'

i sec that yoit get what you want.

A FREE.ON.REQUEST. =
- Obtamable from all Electrical Dealers and  Stoves. Tilustrated Bookletentitled ™ T he.Thernionic
A=n &= o SES A Valve—Its Origin and LDu)elo;tmuut

'1'1nm||H...ummmmm I s The EDISON WAN E .TR|
STERLING TELEPHONE & ELECTRIC Co., Ltd,, = Th E Soco., SL'I‘D., LEC ¢

L Manufactiirers of Telephones and Radio Apparatus, etc. and Reduced. =
(WHOL]_‘,SALE ONLY). Contractors to H.M. Admrrally, War Office, Royal Air Force,

|
Telephone Hous_é 210-212, Tottenham-Court Road; London, [ 123/5 QUEEN VICT{)RIA STREET E.C4.
s | and 71, Victoria Street, S.W. 1,

el

L

All Appligations for Advertisement Space in POPULAR WIRELESS to be made to JOHN H. LILE, Ltd. (Sole Agenﬁs), 4, angate Circus, London, E.C.4. Phone: 10806 Central;

"IlIIIHHHHIIIIIHIHHIHIHHI]H

Telephone : Telegrams : E
Museum 4144 (7 lines). ¢ Cucumis, Wesdo, London.” = WORKS : PONDERS END, MIDDLESEX.
BIRMINGHAM : CARDIFF: MANCHESTER: = 3 ——' Inct
150, Edmund Street Zv. 10 ‘Park Place. 14, St Peter s Square. = Dranchesgis g - szczjml bouthtsy
NEWCASTLE ON- TYNE E WORKS: =
9, Clavering Place. " . Dagcnham, Essex. E
I | ! EVERYTHING|I
SR .llIlHlIIlIlIIIIII_ \\;fcmm!

Printed and published every Friday by the proprietors, The Amalgamated Press - (1922), Ltd., The Fleet“a) House Farringdon = Street,” London, E.C:4.
Advertisement Offices: Messrs, J. H. Lile, Ltd/, 4, Ludgate Circus, London, E.C.4. Registered as a newspaper and for transmission by Canadxan—Magazme
Post. Subscription rat®s: Inland and Abroad, 17/4 per annum, 8/8 for six months. Sole agemts for South Africa: The Central News Agency, Ltd. Sole
agents for Australia and New Zealand: Messrs. Gordon & Gotch, Ltd.; and for Canada ‘The .Imperial News Co.- (Canada), Ltd. Snturdfly, it;must\!th 49»1?
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THE ¢ P.W.” SET: FULL WIRING DIAGRAM.

Popular Vireless

PRICE 34.
No. 63. Vol. IIL,  SCIENTIFIC ADVISER  SIR OLIVER LODCE, F.R.S., D. Sg. | Aweest im0

THE “P.W.” COMBINATION SET,

2 = -
Some of the Technical Staff receiving 2 L O on the * P.W." Combina=
J' tion Set, using a frame aerial on the roof of * Popular Wireless " offices.

o]

- ,
- g —
s o

FEATURES IN THIS ISSUE.
Outline of the Neutrodyne. -

Changing‘ and Repairing 'Phone Cords..
Practical Ideas for the Amateur.
| Windows: from a Leading~In Point of View.

i Grading Signal Strength..
‘.. Notes on 5§ W A.
Inexpensive Tool Kits.
- v~ Summertime Wireless (Part III).
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""""""""" REPUTATION. vy ooseevoereene ;
OUR lMPROVED i lour Condeuaer it not a ‘¢ FALLON ) unlexs the:i SPEC[AL FEATURES : /

: 4. Aluminium Screening Disc, 5
which’ besides enhanc‘mg the
appearance of the Dial as it :
“lies flush with the Panel, :
prevents the hand of the op- :

: erator producing capacity.
i B, Metal to metal ad)ustabe 1
b N E bcauugs, of which -we were :
: the originators, as applied :
i to Condensers: :

C. 22 Gauge hard Alumm-g

/ ——for Panel Mounﬁng_ ium Vanes.

—is unsurpassed for workmanship, quality of materlals employed,
efficiency and PRICE, which, by the way, has NOT been INCREASED.

TESTIMONIAL -ONE OF HUNDREDS:—

Solterley, Wangford, Suffolk, May 20th, 1923.
Dear Sir,—The three 0005 Condensers you supplied wme with recently arc cxcellent, and equal t0 some I
paid 35/- for. I have never seen betler value for money, and I have been an experimenter jor years.
The poinis of excellence are—

! Complete in every respect, and exactly

as illustrated, to the following

specificatl'on g (1) Conunection lo moving plales, although ft't:lwvml, zives no troudle whalever as in many Candensﬂs
] (2) Both connections made by nuts and NO lovse wire hanging Jrom the moving plale connection as in
Rotary, Air Dielectrie, 22 Gauge Alumin- : lhe case of some, this wire frequently breaking, (3) Absolute rigidity. (4) Compleleness (supplied with
i jum Vanes, Mectal to Metal Ad;ustable dial, efc.). (5) LAST—but not least—PRICE.
Bearings. Spacing between plates sufficient : This ietter 1s enludy unsolicited, and you can make any use you like o[}:t andtm{ m;lmeE D. KENNARD,
2 ours truly,
iggogﬁs]g}:Lup]é%&i?:&ev?éis;nofggfgvgg g ll’zrtl:.ss Officer in Frauce and Instructor ab R.A.F. School of Wireless during the War.

any panel up to §” thick by drilling 3 ALL ORIGINALS CAN BE INSPECTED.

holes. Supplied with screws for fixing. : ’ Don’t buy shoddy sets of Condenser parts
Plast;:s ILI({)IICES: 10/ : WARNING & which are well-nigh impossible of assembly,

or half assembled Condensers, which are

srreres

29 v <0005 .. . 8/6 merely thrown together. BUY OURS. We specialise in Condensers. Complete in
:g s -gggg . . g;g every respect and exactly as illustrated.

Postage and Packing:

1, 1/-5 2, 1/3; 3, 1/6. i
If snore than 3, kindly include ampld : In response to numerous
# for packing and carriage. 3 i J Prompt Delivery.

enquiries we beg to state

Most Dealers stock these. If unable to we manuiacture Variable "

obtain locally, buy direct from us. : Condensers only, THE CONDENSER PEOPLE’ Cash  with Order.
i Don’t allow our low prices to prejudice you. : 230a, HERMITAGE ROAD, LONDON, N.4.
E They are no criterion whatever of the value we : Agents : Finsbury Park, near the Manor House.
: offer. Our mottois QUALITY FIRST, andevery : London, W.0.2: Vanstones, Ltd., 61, Chandos $t.;Cardiff & District : Western Radlo Co., L2, Bedford St.,Cardiff.
i Condenser carries our money-back guarantee. FALLON CONDENSER MFG. CO., LTD., Makers of half the World’s Variable Condensers

YOU CAN “LISTEN-IN"”
WITHOUT ERECTING AN AERIAL
by fitting to your Electric Bell-Push

- “BELRADIO” sscotor

(Patent Appn. 10208.)
Can be fixed instantly and used in any room where electric
i bells are fitted. No current used. No condenser required.
Does not interfere with use of bells. Of special service
to occupants of flats

price 2 /@ EacH

In box with full directions

JOHN' MACLENNAN & CO.,
1 115, Newgate St.,London, E.C.1. 166, Ingram St.,Glasgow.

NSNS NUICININUP NS PPN PRI S PPN IR PRI

HULLO ! ! ! C.Q. WILL DAY CALLING

attention to some New Lines which cannot
fail to be of interest to all Experimenters
with New Circuits.
AMERICAN INTERVALVE TRANS-
FORMER. Perfect in its action, com-
plete Metal Shrouding, tested to 1,000
volts, ratio 4} tox.. .. .. .. Price 22/6 each

,g
A NEW, TYPE OF VERNIER RHEOSTAT. i {

10 ohms resistance; instantly switched
offoron .. .. .. <. .. .. Price
{ VARIABLE GRID LEAK 0-5 megohms,
; with Detachable Condenser, any Stock
Capacity .. .. .« «. .. Price  7/6
CARTRIDGE RESISTANCE Guarantecd
Constant Capacity 100,000 ohms, 70,000
ohms, 50,000 0hms .« .. .. .. Price 2/6 ,,

All parts in stock for the S.T: roo, Flewelling, and
Neutrodyne Circuits.

These are only a few of the new lines we have to offer.
We are shortly receiving a supply of the latest American
Wireless Novelties, so do not fail to give us a call.

SHEET EBONITE. Grade A, cut to any size. Every e o RS

requisite in Stock for Wireless. TRADE SUPPLIED. | || and all yarts for nssomhlmg BY POST
Write for our New Catalogue. Now ready. Postage L Soe n ¢ b 7/6 COMPLETE. 8/6

Contains every part necessary for simplo ercction. A S8cientific Achievement.
on all gOOdS extra. I Guaranteed equal to zets costing many times the price,
Fuill and complete instructions enclosed with each outfit,

_ TRADE ENQUIRIES INVITED _y‘

s STEciEIcaTION, | 'The “ BROWNIE

cbonite drilled detecter panal,

Shier, srew oamp o | MM IIRIELESS??

cup, Dbest quality ecrystal,

ey Ay T AT CRYSTAL RECEIVER.

Tl‘y the NEW “DAYZITE" Regd. The Super Marvel London make. Money returned if not as advertised.
Crysta.l with Silver Detector Point, 2/6 each, or mounted Read what '* POPULAR WIRELESS,” June 23, says:
| in Brass Cup, 2/10, postage 3d. extra. “This little set, which retails at 7s. 6d,, is worth

every penny of that sum. I connected it to guite
an ordinary aerial 12 miles away from 2 L O, and

[ the reception was excellent—quite as good as that
obtainable thh another and much more expen:

WILL DAY, LTD.,
1 Send posteard for folder <*The Brownie Wirelessand all about 1."*
19 LxsleSt.,Lelcestequ.,[.ondon w.C.2 The J.W.B. WIRELESS COMPANY,
| ‘Phonc: Regent 4577.  Telegrams: Titles, Westrand, London. ‘ 19, GARRICK STREET, LONDON, W.C.2.

{When writing -mention *' Popular Wireless.”") {First Floor.)
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TOPICAL NOTES AND NEWS.

Short and Sweet.

THE other day an amateur made formal
demand at a Post Office for a copy
of a form of application for a licence
for the reception of broadcast matter. This
wag the written reply he received on the
back of his note: * There is no W.T.
licence application form. Go to the P.O.
nearest the address of W.T. set. Ask for
W.T. licence. Pay 10s. Walk out. Finish.”
* . £
American Points of View,

R. LEE DE FOREST, who visited
Britain a few weeks ago, has now
arrived back in America.

viewed by the Press, he said he gained tle
impression that English newspapers were
boycotting the broad-
casting of news items
and that members of
the British theatrical
and musical profes-
sions were opposed to
wireless broadcasting.
Mr, C. Rypinski,
chairman of the
Associated Manufac-
turers of Electrical
suppliecs, who also
lectured recently in
this country, has
stated on his return
te America that in his
opinion the British
public have becn
quick totake up
broad casting, and
that he was very im-
pressed with the
unified control over
broadcasting vested

S.W.16:

Inter-

“ Best Dual Circuit- I have heard.”
Enfield s **Very good indeed.” G
Terrace, W.2: ¢ Excellent.”
combe, Croydon: ¢ Seems excellent.”
Merrion, Dublin: “ Very good.”
¢ Excellent.”

In every case attention was drawn to the fact that no trouble can .arise from
¢ gelf oscillation,
for some considerable comment.

»

*¢ The Cares that Infest——"’

[ QUITE appreciate what a certain
amateur said about 2LO0O’s *“last
words ” on a recent Sunday evening.
The humorous side does strike the ‘‘ ten-
watter ”’ rather forcibly sometimes, but it
is rather a fitting ending from the point of
view of the average listener-in.
* * *

Dull Emitters Cheaper.

AMATEURS residing in country districts,
or those intending to make portable
sets, will welcome the news that dull

emjtter valves. are to be reduced in price.

+From August 1st the price of Mullard Ora

dull emitters (L. F. Ora B, and L. F. Ora C)

is to be £1 7s. 6d., a very useful reduction,

WHAT OUR- VISITORS THINK.

ERE are the names and addresses of some of the gentlemen who witnessed a

démonstration of the * P.W.” Combination Set at our offices on Monday,

July 30th, together with their candid opinions of the receiver.

held daily between 12.0 and 12.30 are quite informal, and those attending can
handle the set and closely inspect the internal lay-out and wiring.

M. D. Harding, 4, Hillside Rd., S.W.2: * One of the best reflex circuits I
have tried.” . G. Wilson, 45, Bartholomew Rd.. S.W.: ¢ Perfect set.”
I. W. Ireland, 11, Florence Rd., Wimbledon, S.W.19: ¢ Good set.
tions of making.”
to be worth making up.
(Vice-Chairman Walthamstow Radio Soc.), 98, Grove Rd., Walthamstow.
F. D. Woodman, 3, Rowantrce Rd.,

Intend to do so immediately.”

W. Humphrey,

The demonstrations

S. E. Honnor, 61, Court Hill Rd.,, S.E.13: ¢ Appears
J. R. J. Learson

Edward Welshe, 1, Moy Mall,
A. K. Kirk, 54, Kingbridge Avenue,

and the fact that even capacity effects are imperceptible calied
In these days of “stunt” circuits, a receiver

Long Distances.

ROM all reports 20 M appears to be
shaking the Denmark ether fairly
violently, being audible at one place

on a two-valve set. At Versailles he is

easily understood on one valve only. Well,
he deserves all his success, for'2 O M is one
of the hardest working of all the amateurs,
and that’s saying a lot.

* Ed &

Highway Aerials.

IN ¢onnection with the proposal of the
Sheffield Corporation to levy an initial
fee of 21s. with an annual fee of 5s. for

wircless acrials crossing highways, the local

amateurs are protesting, and state that only

a nominal amount should be charged.

* * *

Collapsible Loud

Speaker. )

A NOVELTY in

loud speakers

has been de-
sicned by Professor
Low, who has in-
vented a collapsible
loud speaker horn.
The trumpet, in spizs
of its metal com-
position, does not
“ring,” and the
system, on the col
lapsible drinking cup
principle, makesa
very conveniend
portable loud
speaker.

* * *
Relay Wireiess.

BOUT four mil-

WY

Inten-

in the B.B.C. capable of * super” results without verging all the time on the point of * howling llic_:)n POtenf'lfd
5 5 % is worth the attention of every amateur in the country. i b y it e(;lfel:gn
D.F. Station. That the original model built by the Technical Staff of Porurar WIRELESS is gxle sue :’;‘éiﬁ chemye
WIRELESS di. open to public inspection should go a long way towards convincing doubtful readers o thegB;BTC. which

rection - finding
station will
shortly be established
by the Federal Gov-
ernment on the West

-

that here is a set that will really work, and is not merely something worked out on
paper by an ‘“expert” for enthusiastic -amateurs to discover whether or not
satisfactory results are possible. This offer will close on Wednesday, August 15th.

THE EDITOR.

RTTI

Coast of Vancouver
Island for the benefit
of shipping. The latest type of apparatus,
on the aperiodic aerial system, will be
installed.

L * ES
Ex-Service Men.

HE other Saturday evening Sir Montague
Barlow, Minister of Labour, made an
appeal by wireless for a final effort to

find jobs for the last 6,000 or 7,000 ex-
cfficers and men still unempl?yed.

*® * 3
Wireless for NMountaineers.

HE installation of a wireléss service
between huts in the Alps and the
valleys is expected in the near future

‘for the benefit of climbers.

and one that will meet with a ready response.
The *“ P. W.” Combination Set with a dull
emitter valve provides a very efficient and
handy portable receiver. i

£ * *
[ 13 2 o M ’”

I WONDER what will be the end -of
2 0 M—as- a transmifter of wireless

telephony, I mean. He seems to have
thoraughly imbibed the doctrines of M.
Coué, and even infused them into his
apparatus, for he assuredly gets ‘“better
and better.” " Not content with carrying
out tests with Glasgow, he has been busy
disturbing the ether of Versailles and even
of Denmark. - -

L 170, Blomfield
S. G. Stephenson, 2, Park View Rd., Addis-

is to ercct eleven
wireless relay sba-
tions for retrans-
mitting the pro-
grammes of the
main stations.

* * ®

P.M.G. and the Scheme.

THIS scheme is subject to the company
obtaining peemission from the Peos$
Office, and getting the necessary

extension of the wave band allotted to them,

The scheme includes stations for Plymouth,

Liverpool, Sheffield, Leeds, Bristol, Hull,

Bradford, Wokingham, Portsmouth, Stoke-

on-Trent, Leicester, and Edinburgh.

* % ®

Interesting Figures. .

THE approximate figures of the popula-
tion served by the main broadcasting

stations in existence or contemplsted

{Continued on page 882.)
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NOTES AND NEWS.
(Continued from page 881.)
ave: London, 10,000,000; Manchester,

7,000,000-; Birmingham, 4,000,000 ; Cardiff,
2,700,000 ; Newcastle, 2,600,000 ; Bourne-

mouth, 700,000; Glasgow, 2,000,000;
Aberdeen, 500,000 ; a total of 29,500,000.

* * *
The Sheflield Station.

IF the Sheffield station proves a success
the B.B.C. intend that three-quarters

of that station’s programmes shall be
items relayed from the nearest broad-
casting centre, one-eighth from London,
the remainder to be transmitted straight
from the station on 350 meters.

* * *
Future Items from 2 L O.
FrIDAY, AUGUST IO'm. 7.15 p.m.—Mr.

@G. A. Atkinson, on ‘““ Cinema Criticism.”
9 p.m.-+Mr. Mark Allerton on “ Serial
Stories.”

SaTurpDAY, Avcust lITH.-. 9 p.m—L$.-
Col. E. Gold,.on *“ Weather Fore-
casting.”

Moxpay, Aucust 13tH.. 9 p.m.—Mr. B.
Rackham, on, the Vlctona and Albert
Museum, _

Tuespay, AvuctsT 14TH. 9 p.m o Prl]
Lefroy, on * Insects, and the World’
Cloth.”

WeDNESDAY, AvucusT 15TH. 7.15 p.m.—
Mr. Archibald Haddon, on * Diamatic
Crxtxcxsm ” .

* * G

A Novel Evenlng

AN impromptw concert given a short
time ago by the Uncles of 5 N O
created great amusement a.nd letters

poured in which the next day' vouched for,

the complete success of the venture. With

all the talent a,vallable at 2 L0 such an even-

ing should prove an mterestmg feature if

adopted by that station.
* * *

Forthcoming Events from 5 N O.

Monday, August 13th, danee-music by
the Wireless Orchestra.

Tuesday, August 14th, Miss Winifred
Fisher, the well-known soprano, and
Mr. Lyell Johnston, bass. =

On the 15th, the first and second act of
““ Faust,” with chorus and orchestration,
with Miss Beatrice Miranda of the British
National Opera Company, and Mr. Williams
Mitchell taking the leading parts.

On the 17th, the band of the Irish Guards.

* * *
Glasgow.

THE British National Opera Company will
pay a visit to 58 C about the end of
August. William Anderson and Bea-
trice Miranda will be included in the cast.
The former, by the way, is making the
“ P.W.” Set—so he told me the other day.
Mr. Carruthers, the 5§ S C director, is
making arrangements with a local producer
for the broadeasting of Shakespearean plays.
* * *
Manchester.

THE first night of Shakespeare at 2 Z Y
was quitegood, but at times the voices
of the actors were not quite loud
enough. We must not be too critical, how-
ever, in respect of the first night, as there
was every indication that, with a little more
experience, 2 Z Y will soon be almost beyond
criticism,

Popular Wireless Weekly,’ August 11th, 1923.

Mr, Herman Daréwski.

N interesting concerk, was given at
Newcastle recently bv Mr. Herman
Darewski and members of his

'

company. Later, Mr. Darewski gave'a talk’

upon writing 'a populo,r song.
b

Wireless in the Desert.

NE of our visitors who came to see the
“P.W.” Combination Set states he
is going to make this receiver and use

it in the Sahara Desert, where h¢ hopes to
goon a tour.
to hear.

Idonot know what he expects
I asked Harry Tate what lhe

=Ly u-".! Ny

“Carmo,” the well-known lllusxomst and lus two
pet leopards hstemng-m.

~thought about it, and.he replied that the
results depend :on the ‘‘chameau d’un
cylindre ”—in other words, the horse-power
of the camel he will bé using.
L * * *
New Arrangements for 2 L O.

ONDAYS will soon be devoted to
popular orchestral music; Tuesday
to classical, orchestral, chamber,

quartet and band music; Wednesdays to
popular orchestral music; Thursdays to
the re-transmission of “ outside ” shows—
i.e., plays, concerts, etc., and the wireless
orchestra ; Friday will be glven over (to
special orchestral programmes—i.e., sym-
phony concerts, special bands conducted
by various composers; faturdays will
remain “ dance nights ?”; and Sundays
will be reserved for miscellaneous items of
good quality, organ recitals, etc.

Australian Wireless.
FRIEND of mine in Australia writes
- that the broadcasting regulations are
now awaiting ratification by the
Australian Cabinet; also it is probable there
will be more than one broadcasting company

 which will have the right to manufacture

receiving apparatus, which means that you

can buy wireless sets from any of the broad-

casting companies and pay the same com-
pany an annual fee, thus admitting you to
the reception of their transmissions.

* # *

Constructor’s Licence.

IN his letters he says: “ Thank heavens
we are going. to have a home con-
structor’s licence.” Australia has learnt

a lesson from English and American

methods.

* i

The Secretary to the B.B.C.

THE secretary to the B.B:C., Major P. F.
Anderson, is resigning. After a well-
earned rest, he will start out on his
own. Major Anderson points out that every
year brings more work for the company
secretary, and it is only the qualified man
with heaps of experience who can cope with
this particular work. The smaller com-
panies arc not able to pay the necessary
salary to such a man, but a qualified man
can’take on a number of such companies.
The major will provide staff, board-room,
etc., and will have centrally situated offices.
* * *
Rather Give Notice !

HE Wandsworth Housing - Committee
have notificd their tenauts that 10/-
will be charged before permission will

be granted to crect an aerial. Two of the

tenante have refused to pay and have given
notice.
* * *

2WaQ. )

A NEW experimental . station will hbe
shaking the ether somewhere around
August 15th. A series of experimental

telephony transmissions with power ranging

from 20 to 50 watts, on 440 metres, will be
given mtermlttently between 12.30 and

1.30 p.., and 4.30 to 5.30, and in the

evening 11 o’clock to 11.30 on weekdays,

and on Sundays 11.30 to 1 o’clock. Reports
on the transmissions will be gratefully
received by the Midland Radiotelephone

Manufacturers, Ltd., Brettell Lane Works,

Stourbridge.

ARIEL.

Full details appear in the daily press.
Jondon ............
Birmingham

Newcastle
Glasgow ‘e
Cardxff ..............

Eiffel Tower ..

Radio-Electrique, Paris .. ..SFR

School of Posts and Telegraphs —

The Hague e .. .. ..PCGG

and will appear shortly.

BROADCASTING TRANSMISSIONS.

Regular transmissions of news and concerts take place daily from the {ollowing stations.

Manchester .......... 2ZY

Other stations of interest to listeners-in in Great Britain are :—
L

Note —A revised and more comprehensive list of the Con-
tinential Broadcasting stations is in the course of preparation

369 metres,
420

»

2,600 metres Throughout the day.
178 , .55 to 6pm.
8.45 tc 10 p.m.

450 ,  7.45t0 10 p.m,
(Tuesdays and Thursdays.)
4.30 to 7.30 p.m, Saturdays.
3 to 5.40 p.m.
(Sundays.)
8.40 t0 9.40 p.m.
(Mondays and Thursdays.y

1,050
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THE “P.W. COMBINATION SET.

Built and described by the Technical Staff.

Although by now many amateurs will have satisfactorily completed the construction of this receiver, there are siill one or
two slight additions they may care to make, which will increase its adaptability still further without in any way impairing
its external appearance, or necessitating any alteratiops in its existing lay out.

LTHOUGH the construction of the
two units has now been fully dealt
with, there are yet .two or three

refinements that the ambitious amateur
may wish to embody in the receiver.

These additions are not essential to the
efficient working of the instrument but
they will be found decidedly useful and will
allow the wave-length range to be extended
to any desired limit.

The first item to come under considera-
tion is a series parallel switch for the aerial
circuit. A very slight modification of the
wiring is necessary ; reference to the dia-
gram, Fig. 2, will make this perfectly clear.
It is advisable to number the studs of the
switch, at least mentally, in order to
facilitate the connections. The switch it-
self can be mounted on the panel between
the two variable condensers. In the case
of the original receiver a switch on aseparate
base is used, although a neater job perhaps
could have been made of it had the switch
been constructed and mounted on similar
lines to the other two change-over switches.
However, this is quite a small point and one
that each individual amateur will be able to
solve with little trouble himself.

The Anode Coil.

Care should be taken in connecting up
the series parallel switch, and the wiring
should be followed point to point, and line
for line in comparison with the diagram,
as even the most advanced of amateurs can
quite easily trip ap in this quarter.

Having completed the additional ' switch
wiring, terminals can be provided for the
purpose of loading up the anode coil.
Obviously this will be necessary in order to
bring the anode circuit into line with any
increased range introduced into the aerial
tuning circuit. These two terminals can
be mounted behind the valve holder and a
brass strap provided to short them neatly
when not required. The wiring is sim-
plicity itself. One of the leads going to
the anode coil, it doesn’t much matter
which, is broken, and each end taken to
one of the terminals. Thus, when the
shorting strap is removed any coil connected
to these terminals will be placed directly in
series with the anode coil.

Will Not *“ Howl.”

A third addition is the fixed condenser
and small tumbler switch, the mounting of
which is very clearly shown in the photo-
graphs, . When the switch is closed the fixed
condenser is brought into circuit in parallel
with the ‘0002 mfds. variable condenser,
This fixed condenser is only necessary for
the longest ranges of wave-lengths. In
order that the value of even this fixed con-
denser could be varied with a minimum of
delay should it be found to be necessary,
the “ Grelco ” type, which consists of two
knife clips and removable plug-in con-
‘Jensers, was employed. ]

With the above threc additions it is
possible to bring the wave-length range

up-to any point desired. The inductance
loading of the aerial circuit is carried out
merely by placing suitable coils in series
with the aerial terminal of the set and the
aerial lead-in. The set can now be reckoned
to have reached the 100 per cent. mark of
adaptability, and it is difficult to conceive
anything more extraordinary than the fact

that its design is such that even with these
additions not the slightest tendency to
“howl ” is evinced. It must nat be con-
sidered a matter of luck, however, that this
.is the case, as any serious diversion -from
the essential values of the circuit or the
lay out will very quickly prove. A con-
(Continued on page 884.)

The interior *‘ lay-out ’’ and wiring can be very easily followed by comparing this photograph with the

&

wiring diagram that appears below.

Tumbler S_wﬁch

|

;.g
\r\f

Q o Po
N
o Sa. 810
(el

R
No Connectio

Fig. 1. The full dia'gm_m of c‘onnéctions, showing in dotted lines the wiring of the additional anode condenser.
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NOTES ON 5W A.

By “ KYM-RADIOQ.”

< POLICEMAN’S lot,” as W. S.

Gilbert onee remarked, “is not

a happy one.” We should like to
know what that witty author would have
‘to say concerning the lot of a broadcasting
station director. The archangel Gabriel
would be sorely tried in such a post. But
in spite of little ups and downs the Cardiff
station is extremely successful.

On Monday, July 23rd, 5 W A gave us
as joyous an evening as one could wish.
Everyone was in great form with merry
quips; Mike, the station cat, mewed his
wireless greetings (we

of Edward German’s “ Welsh Rhapsody.”
We are content to balance that against
the somewhat dull performances of Shake-
speare’s ‘‘ Falstaff.” The intention of
these was worthy of all praise ; but, as Dr.
Johnson remarked, ‘Sir, -I have no
patience with a man who means - well.”
On the other hand, * Paola and Francesca
proved a veritable triumph for all con-
cerned. It was admirably produced, and

Miss' Haidée Gunn, most distinguished of
Shakespearean actresses after our beloved
Ellen Terry, came down to play Lucrezia.

Her reading of this, the finest part in the
drama, together with her exquisitely
beautiful voice, came as a revelation to us
all and gave us great pleasure. There are
rumours that we are soon to welcome Miss
Gunn once again in some Irish plays.
Headphones will be at a heavy premium
that evening.

High Praise.

A Sunday or so ago we had another
Wagner night, with the “ Siegfried Idyll,”
the Preludes to ‘ Parsifal”” and “'The
Mastersingers,” and Mr. John Perry, the
well-known Wagnerian tenor. On August
5th the series of Beethoven symphonies
were continued with No. 2, and the * Eg-
mont ”’ overture.

Incidentally, the constant performance
of such worthy music is having a marked

effect throughout

suspect a pinching of
his tail) ; Mr. Price sub-
mitted to an orgy of leg-
pulling ; Mr. Corbett-
Smith gave us Chevalier
songs and sketches ; the
orchestra played the
dance music with the
abandon of Viennese ;
and after a warm trib-
ute by the station direc-
tor to the hard work
and loyalty of Mr. W.
N. Settle, the deputy
director, and the staff,
the evening ended with
“Auld Lang Syne,”
echoed, we are sure, in
thousands of homes.
Of recent happenings
an all- British orchestral
night gave us much
pleasure, especially as it
included a performance

South Wales and the
West Country. A
distinguished - Bristo!
musician, writing” to
the station director,
has summed it up in
the words, * Speaking
soberly, I consider
that, at the present
time, you are the
greatest musical force
in Wales, and you
should be very proud
of your work.” The
remark is borne out by
the everincreasing
number of letters re-
ceived at the station
with . appreciative
comments and request
items of genuine merit.
The *‘ popular® re-

interior of the * P.W.’’ Combination Set.
can be seen In the immediate foreground.

The additional anode condenser

quests are as steadily
decreasing.

THE “ P.W.” COMBINA.-
TION SET.

(Continued from page 883.)

siderable amount of time was spent in soly-
ing the problem of obtaining a “ silent ”
circuit, and amateurs undertaking the con-
struction of the units will be well advised
to strictly adhere to the instructions laid
down in the first four sections of the article.

.o o, Udditional wiring
for series -parallel
(ﬁan90 -over swilch

o0
oo |o ©

INSIDE

Fig. 2.

Probably it will be noticed that the photo-
graphs show the inclusion of an R.I. low-
frequency transformer. Due credit must
be paid to the manufacturers of this instru-
ment inasmuch as when the transformer,
the construction of which was detailed in'a

previous issue, was taken out and the

present one put in its place, a decided
increase in signal strength was noticeable,
fully justifying the

difficulty,. but should any reader find
himself unable to grasp any little detail
the techmical staff will be only too
pleased to help him out. All letters in
respect of the PoPUuLAR WIRELESS Com-
bination Set should be addressed to
the Queries Dept. in accordance with
the instructions given on the Radiotorial

page of this issue. .

additional expense
involved in purchasing
this component.

No doubt quite a
number .of amateurs
not in possession of
lathes or  suitable
winding machines will
prefer this course to
that of tediously wind-
ing a transformer by
‘hand, and in this
case the R.I. type
is to be .strongly
recommended.

In conclusion it is
to be ‘hoped that the
constructional details
have been found suffic-
iently clear to permit
the reader to carry
out the .construction
of the set without

\\

Unit One, showing a loading anode coil. The switches and plug are in the

¢ dual * poaitions.
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INEXPENSIVE TOOL KITS FOR THE
WIRELESS AMATEUR.

By RADIOGRAPH,

NE of the most attractive features
connected with the construction of
wireless apparatus as a hobby is that

wonderful results can be obtained by the
aid of a few simple hand tools, provided that
these are carefully selected and properly
used, and whilst most of us aspire to.the
possession of a full-grown workshop, we
do not intend to delay our experimental
researches until our ambitions are realised.
Wireless amateurs are drawn from all
occupations and therefore many are some-
what handicapped when about to select the
tools and equipment they require to enable

il B Y
IR ARREAL
. by
/ L
e — .
i |
o WIRELESS AMATEURS TOOL BENCH FiGl.

them to produte receiving sets, and so I am
offering a few suggestions on this subject in
the hope of assisting those of my brother
amateurs to whom such may appeal. Some-
times our excursions into the realms of
scientific research would be regarded less
unfavourably by the goddess who presides
over the kitchen or back room which has
to be converted into a temporary laboratory,
if our efforts were not accompanied by such
a dreadful mess. The best way to avoid
adverse criticism of this kind is to arrange
our tool equipment in an orderly fashion,
which in addition will save an enormous
amount of our precious leisure hours and
enable us to produce better results all round,

A Neat Arrangement.

The Wireless Amateur’s T'ool Bench.—For
amateurs who have to conduct their
operations in some part of the house, there
is nothing better than the kind of tool

USEFUL FORM OF
PROTRACTOR

FI1G.2

bench illustrated in Fig. 1, which can be
purchased ready for use or constructed by
the amateur himself if he happens to be
skilled in the use of woodworking tools.
When the lid containing the tool rack is
closed down, the bench can be used as an
ordinary table, and may even replace the
kitchen table used in small houses, a fact
that will possibly induce Mrs.. Wireless
Amateur to allow it the necessary space in
her kitchen. The cupboard beneath the
bench can be used for storing parts of work
in progress, stores and acccssories, whilst by
fitting an aerial and earth terminal the
bench can be used for the sugport of instru-
ments undergoing tests. A woodworking
vice, fitted in the position indicated, is a very
valuable addition, and a small detachable
metal vice of the kind to be described later
should be regarded as indispensable. The
great advantage such a bench possesses is
that it enables one to clear up at the end of
an evening’s work leaving everything in
order, and ready for the next evening's
efforts, at the same time offering no real
obstruction to the busiest housewife who
graciously allows the kitchen or back room
to be used as a temporary workshop.

Use of Callipers.

The Selection of Suitable Tools and
Measuring Instruments.—First let me point
out that you will need a circular wire
gauge and an adjustable calliper gauge,
which serves as a rule, inside callipers and
outside callipers. The micrometer mentioned
in connection with purchasing parts is more
uscful to amateurs who use a lathe, and
whose needs will be discussed later. In
addition to the rule on the calliper gauge, a
6 in. steel rule marked off in 7 in. at one
end and a good boxwood rule of the 2 ft.
folding type will be required, and above all
the amateur should accustomi himself to

ADTUSTABLE CALLIPERS

A — - S—

5SS
| SQUARE

SCRIBER
FIG. 3.

o —_—

working to very accurate measurements
from the start. A great deal of time and

‘trouble can be saved in marking off con-

denser, variometer and other scales, the
position of switch studs, and the like by the
use of the form of protractor shown in Fig.
2, which can be purchased at any tool
store for about 4s. In Fig. 3 a selection of
other useful tools is shown, consisting of a
square, a scriber, and pair of adjustable
callipers. The latter can be used for inside
and outside measurements, by replacing the
ends a set of which is provided, Separate
ends, can also be fitted so that the instrument
can be employed for marking off work as
dividers or odd legs. Those who undertake

a moie ambitious programme will require
other measuring instruments, but for the
time being we will confine our selection to
such as the indoor amateur will require.
Tools for Cutting Metal Sheet.—Those who
have endeavoured to cut sheet metal with
an ordinary hack saw find that they have
discovered a very quick method of ridding
the blade of its teeth, and if the process is

‘persisted in the too! bill for cutting a small

piece of metal sheet may amount to far more
than the metal is worth. Shears are the

STRAIGHT AND CURVED SHEARS
N FIG 4.

proper tools to use for the purpose, for if
carefully operated they will cut the metal
straight and clean, in a fraction of the time
taken by the saw and without chance of
injury to the implement.

Essential Tools.

Two kinds of shears are recommended,
these being shown in Fig. 4 having straight
and curved blades respectively. They need
not be too large, and if both pairs are about
8 in. in length they will be found suitable
for any job we are likely to encounter, the
prices for these tools are about 1s 5d. and
2s. 1d. Whilst considering the purchase
of shears we should not forget to buy a
strong pair of ordinary scissors of con-
venient size, as these will be continually
required.

There are a good many inferior vices on
the market which should be carefully

(Continued on page 886.)

REMOWABLE VICE

FIG. 5.
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OUTLINE OF THE
NEUTRODYNE RECEIVER.

Bneﬂy describing a new _circuit desxgned with a view to permitting stable
H.F. circuits to be employed.

O‘\TE of the greatest problems confronting
the designer of high-frequency ampli-
fying units is the elimination of oscil-
latory effects which are set up in_the
receiver circuits owing to theaction of either
valve self capaclty or transformer coupling.
The neutrodyne receiver is the outcome of
expenments which have “been conducted
with a view to overcoming the difficulty, and
the research has been attended with a
great deal of success.

Stabilising Condensers.
The circuits of the neutrodyne receiver
are shown in the :theoretical diagram,

sideration they consisted of two pieces of
insulated wire, each wire passing through
a small brass tube. .

It will thus be realised that the resultant
capacities are very small—they should
equal about one guarter of the capacity of
the valve—and that the components re-
ferred to actually constitute two small
capacities in series.

Their adjustment, which is somewhat of
a delicate operation, will vary according to
the type of valve used and should be fourd
by actual test. The chief claim for this design
of receiver is that the internal capacity of the
valve is “ neutralised,” and that, therefore,
any tendency of one
stage of amplification

— 20000

to react on to another
is prevented.

August llih,‘ 1923.

of the coupler, an additional coil was
wound over the secondary winding and
earthed, thus preventing energy from
passing to the secondary from the primary
through the capacity between the windings.
If several stages of amplification are
employed, each stage should be shielded to
prevent the effect of magnetic reaction.

The introduction of a variometer or a
tuned coil into the plate circuit of the
detector valve will increase the amount of
amplification, but such regeneration will
be found to give the best results on low wave-
lengths round about two hundred metres.

Interference Eliminated.

It should be understood that owing to the
properties of the circuit the inclusion of re-
action will not energise the aerial, the oscil-
lations being confined to the detector circuit.
It will thus be scen that continuous wave
reception is possible with this receiver
without jamming other receiving stations in
.the locality, the heterodyning action being
confined to the detector circuit without
energy being conveyed to the high-fre-
quenfy amplifying circuit and thus-to the
aerial

-]

x%z[_. L o

3

o

and it will be observed that the wiring is
similar to that employed for the ordinary
type of high-frequency amplifier, but
possessesin addition two verysmall capacities
between the grids of the various valves.
These capacities are shown in the
diagram as two small fixed condensers, al-
though in the actua! circuit under con-

This makes for very
sharp tuning and also
prevents . the setting
up of oscillations -in
the receiver.

To overcome the
capacity effects be-
tween the windings

The Chief Wireless Officer operahng the radio eqmpment o! the gigantic
American liner 5.8. * Leviathan.’

|INEXPENSIVE TOOL KITS]

{ FOR THE WIRELESS
AMATEUR.

{Continued from page 885.)

avoided, for as.the vice is required more

fmquently and more continuously than any.

other tool, nothing but the best is good
enough. We have to remember, too, that our
vice must be readily detachable from its
fixture, in order that the lid of the tool bench

can be closed down when we have finished
work, which factors lead me to recommend °

the pattern illustrated in Fig. 5. The size
with 2 in. jaws only weighs 3} Ibs. and costs
6s. 6d., but a smaller pattern of the same
type can be bought for 3s. 3d. It will be
noticed that a small anvil is formed on the
fixed portion’ which will be found very useful

for various purposes, though the reader is
cautioned against making use of this small
anvil for continuous and heavy work.

Various Saws Necessary.

Saws for Wood, Metal, and Ebonite.—The
ordinary wood saw, about 18 in. in length,
will be needed for the various woodwork
jobs encountered by the wireless amateur,
and a 9-in. tenon saw is worth its place in
the outfit, though neither of .these tools
should be used on ebonite, and, of course,
1o one dreams of trying to cut any kind of
metal with them. Ebonite has the pecu-
liarity of taking the edges off all tools used
for cutting it, and therefore only partly
worn blades should be used for the purpose.
The hack saw shown in Fig. 6, is useful

‘for round ebonite as well as metal, but

sheet ebonite should be cut with the use of
a frame saw, similar -to that shown,
for in attempting to cut the material with a
shallow frame saw the latter is apt to get in
the way and-perhaps split the material,

The brass hack  saw. shown makes a
further useful addition to the selection of
saws, and is valuable for dealing with such
parts as valve legs, plug ends of coils and

similar fittings. ;
(To be continued.)
7
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A SELECTION OF METAL SAWS

°
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You are destroying your Valves—

Spoiling your Tuning— DO YoOU KNOW IT ?
Why LISSENSTAT Control has been introduced—

The fllament of a valve most often breaks at the moment of cooling.

Switch off with your wire rheostat—see how suddenly your valve goes
out. This jerky, violent effect of your wire rheostat results in the
sudden cooling and contracting of the delicate valve filament—very
bad for the valve. And if the filament of your valve happens to be
jarred ever so slightly at the instant you switch off with your wire
rheostat the filament will break ninety-nine times out of a hundred,
even though the valve be brand new. Apart from its lnemclency,
the wire rheostat RUINS VALVES.

The alternative is the new LISSENSTAT control, which, apart from its
efliciency, allows the delicate filament to adjust ftself to finely graduated
“temperature change. LISSENSTAT CONTROL LENGTHENS THE
LIFE OF VALVES OFTEN ONE-THIRD TO ONE-HALF. The
LISSENSTAT is smooth, stepless, noiseless—such a fractional current
can be passed through the valve filament that it is impossible to
trace a glow in the metal. Yet control is in one knob., The LISSEN-
STAT should be used for long distance work always.

Control the- Detector and cach H.F. valve with a separate
LISSENSTAT. One LISSENSTAT may be used to
control three staqes (nllhough |ndlv1dua| control is better
here). EPLACE ALL EXISTING FILAMENT
CONTROL DEVICES WITH LISSENSTAT, CONTROL—
LISSENSTATS should certainly ¢o into e»ery ‘new receiver to

SAVE VALVES AND IMPROVE TUN
Lexgth undcr 2, dlamcler }"-—LISSEN ONE H0717E
= el 6

T SAVES ITS OWN COST

Use also the LISSEN TUNER.

150 1o 4,000 metres with a 0005 condenser (preferably
“use the LISSEN MICA VARIABLE CONDENSER)
complete ‘with 11-point switch already mounted and
connected—4" long, dlameter also 4"—LISSEN ONE
HOLE FIXING .. .. by | oF 22/6

WATCH FOR LISSEN_AGON
(P. Paty AIR SPACED COILS

DO NOT USE A REJECTOR CIRCUIT!

Choose any station_and ng it nearer — wit
LISSEN REGEN‘ERATIVE-REACTANCE (P
PATENT). A rejector circuit depends upon the
use of an extra inductance and variable condensers.
It may make tuning out posslble. but the variable
condensers damp down signal strength so much
that tuning-in _becomes extraordinarily difficult.
This muffling effect makes a rejector circuit practi-
cally useless for long-distance work. It is certainly
most unsuitable for English Broadcasting conditions.
Ollwlously it is the negative way of achieving
selectivi
The LISSEN REGENERATIVE-REACTANCE
(P. PATENT). on the other hand, is in itself
hlwhly selective, and at the same time it actually
builds up signal strength., It is possible to cut
out 2 L m close ln—Blrmmuham for
instance, wnll come through oudy on two valves
without a sign of 2 L The other Broadcasting
stations elso come in, o the lunmg in of the
Continental anon is extremely easy—at FULL
BUILT-UP STRENGTH. The LISSEN RE-
GENERATIVE-REACTANCE (P. Patent) is the
cons\mcuve method and very much the better.

ways tune the LISSEN REGENERATIVE-
REACT CE (P. Putcnt) with' a vernier (prefer-
ably the LISSEN V RNlER barely 1" dlamcler
desngned for fine tuning in H.F. clrcults price

2/6).
Range 150-4,000 metres—WlTH REGENERATION OVER THE WHOLE
RANGE WITHOUT A BREAK
ONE KNOB CONTROLS TUNlNG AND "REACTION.

All good Radio Dealers will show you these—if any difficulty,
take no substitute, send direct to Factory, and goods wt” be
immediately despatéhed, Post Free.

Dealers should please order a few days ahead—ask your
factor, or order direct if any difficulty.

Make sure you are given”the genuine LISSEN.

Where this LISSEN
REACTANCE (Prov.
Patent) should be used.

This LISSEN REACTANCE I""h 1 iill il n"l"lmﬂl”

(Prov. Patent) can be used by
ftself for one or two stages
!‘l. e hest_combination
is LISSEN REGENERA-
TIVE-REACTANCE for the
first stuqe and this LISSEN RE-
ACTANCE for the second stne
Either unit can be purc| hased
first, and the other added in the
appropriste position when the
second stage of H,F. is desued

Range, 150 to 600 metres.. 27/6
‘Range, 150 to 10,000 mcues 32/6

Blue prints sent out show the easy
connecting-up of the LISSEN radio-

requency unils—there is no switch
4o connect—everything is complete—
no soldering even, although soldering
tags are provided—no complications

—and LISSEN ONE HOLE

FIXING makes fitting a matter of

minutes.

AUDIO FREQUENCY

The Transformer
behind the Detector

Valve should have o high
primary lmpednncc. but not a hlgh
ratio. A ratio of 4 or 5 to 1 is
-not smtable The .LISSEN
Type T1 TORTIONLESS
TRANSFORMER is the only
transformer . whose design and
windings make it ideal for the exacting conditions of the first stage of L.
amplification.  No other transformer has the correct ratio or a suﬂiuently
high primary impedance for this purpose, The LISSEN T has a beautiful
coil—the most expensive of any. It weighs 8 02s. Every turn of its many
thousands is wound by' patent process.  Use it (particul&rly) for the first or
any stage .. 30/~
Tests prove that it is better “than any “other to. have 8 LISSEN Type TI
behind the detector valve.

For 2nd and 3rd stage L.F. the Transformer
need not have such a high primary impedance, and the ratio may be higher.
The LISSEN Type T 2 Transformer should therefore be used - 25/~

POPULAR LISSEN TYPE T3

This is the transformer described in the
recent tests as one of the best light
transformers made. Amplifies equal to

many much more expensive trans-

formers. No 1trace of distortion.
Carries the LISSEN name guarantee,
and is really an excellent trans-
former J0 ao eel so 5. HEIB

LISSEN COMPANY

8-16, Woodger Road, Goldhawk Road, Shepherd's
‘Phone : 1072 Hammersmith. Bush, London, W.12.
N.B.—Close to Goldhawk Road (Met.) Stahon,BShcpherds %tésh (Central

ndon) or Hammersmith Tube. uses I and

LISSEN APPARATUS—WELL THOUCHT OUT, THEN WELL MADE,

—
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If in trouble, let Gamages help you

is our first consideration when designing new apparatus, and, coupled
with our usual high”standard of quality, assures the amateur of complete
satisfaction when- purchasing his Wireless requirements from Gamages.

Juml||mmu|nuuumnnnmmmmumkmﬂu_l: THE
DETECTOR

i

This instru-
ment carrigs
the Gamage
guaranteeof
guality and
efficiency,
and for a
production
of such high
quality it
is the cheap-
I.ncquercd brass, mounted on ebon-= est on Lge
Ball joint and “cat’s whisker.” market.

ftcd witl our famous You are . >
ermanite” Cry P 4 / 6 = advised to
Post Gd rice order carly.

IIIIlIlIIIIIlIIlII|IIIlIIr|IIIIIIIlIIIIIIIIIII

SPECTAL OFFER OF=
ex-Govt. stock, but=
abiolutely unused.

{Post 9d.)

I n E A L Gol L H 0 LDE R JIIIIIIIIIIIIIIIIMIIIIIllIllIIIIIIIIIIIIlIlIlIIIIIMIIIIII|||=’_'
FOR PANEL MGUNTING =

1L
-
>
-
b -
™
-
m
=
m
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(7}
—
>
=
[ -
m
|

e

FULLER'S BLOCK = :
Wireless Accumulators 1 Three Coil Type 1 4/6

This instrument s designed
on scientific lines and is the

periments and tests. It is
constructed of best quality
ebonite throughout, and all
brass fittings are polished and
lacquered.

The control handles are 53*
long, giving ample clearance
from the coil and preventing
capacity effects,

Terminals are provided for
making connection from the
set, to coil-holder.

Note the exceptionally low =

prices. =one or twovalves, with a perfeet
Two Coil Type , / =
(Post 9d.)

= movement. This is of Gamages
=usual high standard of quality.
Post 6d.

Exceptional value,

e 010/62

Postage 1/-

FOR BEST RESULTS USE

PERMANITE

Highly sensitive and remains
in adiustment lpngest. Clear,

powerful results. Per large 1,6
specimen. Price, post free

VOLT-
METERS |

4-volts 40 )
amp3 21 / =
Postage 1/- =
(S-volts 10 3]/65
I'oshge 1/6

Boxes to hold 5 of=

= A very Specini

| these, fitted with lid=
and carrying =
strap. Each, / 6
Postage extra
Flvc accunmlatou—

Carr. ee=

HOLBORN, LONDON, E.C.1

WIRELESS CATALOGUE POST FREE ON REQUEST.

= Purchase. Very'

Zaccurate  and

i = well made. In
1 four readings:

-6; 0-10; 6-15;

A -20 volts only.

Customers are ad‘ jeed

E Price

= Post(id.3/9
E to order earl
At

x.sen
||||||“|||“"|"||"||“||||||||"|l||"||l|||||||"|||"|n

IIIIIIIIIIIIIIIIIIIIHHHIIIIllIIIIIIIIIIIIIIIIIIIIIIIIlII

E RlCSSON
BEESTON NOTTS

SELLING AGENTS:

MANCHESTER: SCOTLAND:

19, Bridge St., De.msoate 57, Robertson Street,
NOTTINGHAM Glasgow.

W. J. Furse & Co.

Traffic Street. " N.E. ENGLAND:
BIRMINGHAM: i N

14/15, Snow Hill castle-on-Tyne,

pleret

when buying
» ’Phones

WHEN you ask for a pair of Ericsson Telephones

seethat you get them—with their trade mark and
BBC stamp. Certain dealers are pushing another line
made abroad as Ericsson’s which do not approach in
efficiency our world-famous make. So when you want
Ericsson 'phones firmly refuse any telephones without
these marks.

Write to-night for lisis, also particulars
of our valve and crystal sets.

THE BRITISH L. M. ERICSSON MFG. CO. LTD.
International Buildings,
67-73,Kingsway, London, W.C.2.

T ?3,-(-)(70—(;71;»;; _prlceﬂ
| 31/- ; 4,000 ohwms,
| price 32/-. Allre-

(Bl‘ltlsh) | sistances in stock. |

Telephones
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PART III,—Frame and Kite Aerials.

SUMMER-TIME WIRELESS.

By OSWALD J. RANKIN,

Describing some novel types of aerials suitable for out-of-doors wireless work,

O far we have been concerned with

ordinary single wire aerials with

. “free” or “open” ends; that is,
with aerials connected through the receiver
to the earth. It is now proposed to describe
a simple frame aerial suitable for use with
an outdoor portable set.

Before proceeding with constructional de-
tails, it may be well to ‘explain briefly the
difference between the ‘““open” and tke
“ closed ”” or “loop ” aerial. It has already
been pointed out that the efficiency of an
open aerial depends mainly on the height
and length, and for this reason it is erected
out-of-doors, where space is less limited.
This does not mean that it is not possible
to arrange a similar aerial indoors, neither
does it imply that closed aerials are not
suitable for outdoor work.

Selectivity.

An outdoor aerial having an open end will
respond more readily to the incoming elec-
trical vibrations than a frame aerial having
both ends joined to the receiver and thus
closed. Where the open-end aerial will
effectively operate a fairly simple receiver,
the frame aerial will -require a certain
amount of boosting up before it will per-
form the same duties. Broadly speaking,
the strength of the signals received on any
frame aerial, however efficient, will only
equal about 35 per cent of the actual signal
strength obtained on an outdoor - aerial,
using the same receiver.

This means that a greater degree of am-
plification must be employed when using a
frame aerial. It
isobvious, there-
fore, that for
general purposes
the open aerial

B s is preferable to
X the loop. The
g i I selection of

eitheris,in many
cases, a matter
of convenience ;
and this also
applies to out-
door portablein-
stallations, since
the frame aerial
becomes more
adaptable to re-
ceiving units on
moving  cars,
etc., than the
ordinary acrial and earth system.

We must not overlook the fact that the
.frame aerial, although necessitating a little
extra ouflay on the receiver, possesses one
‘or two admirable features. It is highly
selective ; that is, its directional properties
tend to minimise interference or jamming
from other stations working on near-by
wave-lengths, and also permits very sharp
tuning. By simply winding the wire round
an insulated frame, in helix or spiral
formation, we obtain a modified form of an
inductance coil, and by winding on a suffi-
cient number of turns to correspond with

Fig. 5a.

the wave-length_used by the transmitting
station the aerial actually functions as a
tuning inductance, and in most cases the
receiver is tuned in” with no other tuning
device than a large capacity variable
condenser.

Maximum results are only obtained when
the frame is pointing edgewise to the trans-
mitting station, because of the difference
in phase produced in the opposite sides of

.ticular station.

Fig. 6.

the winding. The incoming waves strike
one side before they reach the other, and
this alternate striking results in the pro-
duction of high-frequency currents, as in
the case of an outdoor aerial arranged in one
single length. If the frame is rotated
through an angle of 90 degrees go that it
squarely faces the transmitting station, no
signals . will be heard becanse the waves
will then strike both sides of the winding
simultaneously and produce an equal
and opposite potential which results in
neutralisation.

Construction of the Frame.

From this it will be seen how simple it is
to tune out any unwanted station and to
determine the exact position of any par-
These remarks apply to
frame aerials generally. The instrument to
be described has been specially designed
by the author to give maximum results with

snitable outdoor portable sets on the

broadcasting wave-lengths.

The general arrangement of this will be
easily understood by veferring to Figs. 6
and 7. The stand used by the author was
an old half-plate camera tripod, but 2 suit-
able substitute can be made up in the-man-
ner described below. Broom-handles feature
rather prominently in this instrument, but
if they are well smoothed down with glass-
paper and given two or three coats of shellac
varnish, they have a happy knack of becom-
ing less domestic and more scientific-looking.
Altogether, ten broom-handles will be re-
quired, each 1 in, in diameter by about 4 ft.
long. = i

Two of these are cut 2 ft. 7 in. long,
slightly tapered off at one end, and drilled
through the other end to take a piece of § in.
round ebonite or fibre rod, as shown in
Fig. 5a. These rods are each 8 in. long,
provided with small grooves 1 in. apart, as
shown at 2, Diagram V, and made a “ fric-
tion-tight ”” fit in the holes in the ends of
the arms. Two other pieces of broom-
handle are each cut 3 ft. 3 in. long, and one
of these is fitted with a brass tubular socket,
as shown at 3, which is made to fit tightly
over the end of the other piece. These two
sections form theymain upright arm, and a
third spreader is attached to the top. A
block of hardwood, 3 in. square by 2 in. in
thickness; is bored with a § in. auger, as
shown in the sectional Diagram W, and the
tapered ends of the arms were made to fit
firmly into these holes.

The Aerial.

One of the short lengths left ovér from
cutting the arms is tapered at both ends
and driven securely into the bottom of the
block, as shown at Z. Another of these
short pieces is also tapered at one end to
form a handle, when fitted into the manipu-
lating pillar, X, which consists of a 12 in.
length of wooden curtain rod, 2 in. in dia-
meter, bored down the top to take the lower
end of the short tapered peg attached to
the bottom of the block, and provided at the
lower end with a 4-in. length of } in. round
brass rod with a thumb-screw and spring

(Coniinued on page 890.)

j
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SUMMER-TIME WIRELESS

(Qontinued from page 889.)

washer.
point and firmly driven in, or clamped to a
metal flange which is screwed to the bottom
of the pillar,

If an old camera tripod is not available, it

will be necessary to constuct a simple col-
lapsible " stand. This is made up from
three lengths of broom-handle hinged to a
wooden disc drilled through the centre to
take the } in. brass spindle, as shown in
Diagram Y, and joined to three other
lengths by means of brass tubular sockets.
All the wooden parts are now given two
or three coats of thick shellac varnish, and,
when dry, they may be strapped together
to form a very neat bundle, all ready for the
journey. " The aerial consists of a 100 ft.
bank of 7/26 stranded bare copper wire,
with a Small terminal soldered to each end,
and this is preferably wound on a large dia-
meter wooden reel. At the selected spot
erect the frame, pushing each section into
its respective socket with a slight twisting
niovement, and see that the spreaders are at
right-angles with the central hub.

No Coils Necessary.

Wind on the whele hank of wire, com-
mencing the winding by taking a few turns
round the outside groove of the lower left-
hand spreader, and winding in a clockwise

direction. This amount of wire will equal.

five complete turns. The other end is an-
chored in the same manner, the exact posi-
tion of this being on the other end of the
same spreader, as indicated by the dotted
line in Diagram Z. About 18 in. of wire
will be left over at each end, and two in-
sulated leads are taken from the terminals
to a ‘00075 or -001 mid. variable condenser,
which is then connected to the aerial and
each terminals of the receiver, as shown in
Fig. 7. ,

The receiver should be minus the usual
aerial tuning arrangements, the tuning being
accomplished by the large capacity variable

This rod .can be tapered off to a.
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condenser. An ordinary receiver, complete
with tuning eirangements, can casily be
adapted to & frame aerial by simply dis-
conneoting the coils and connetting the
Ieads from the condenser to. thé grid and
negotive filament of the firss valve.
Results.

This _aerial, constructed and ' wound
exactly as described, has always given ex-
cellent results on the broadcasting wave-,

.lengths, under both favourable and adverse
circumstances. During the early tests, prior

to its appearance in the limelight, it was
situated out-
side the work-
shop, inalow-
lying neigh-
bourhood,
surrounded
on all sides

by corrugated
iron  build-
inga.

A simple

valve -crystal
circuit to be
described,
amongst
others, short-
ly, was se-
lected chiefly
on account of
its simplicity,
andthe morn-
ing concert
from 2LO
came through.
even better
than when
using tlie ord-
inary aerial,
which is 35 ft.
high. This,of
course, was
attributed to
the direction-
aleffect. With

; i
the same cir- .
cuit on the
Surrey Downs ‘
the  results [wi/of-FViEBiLg Ao,
were really Fig. 8.

astounding, and mostof the other circuits
to be deseribed gave equally good results.

Those who prefer something in the
nature of a novelty, and who are possessed
of a fair amount of patience and good
temper, can find an outlet for their am-
bitions by tryving a few experiments with
a kite or balloon aerial. Those, however,
who have had little or no experience with
kite flying are strongly advised to fitst take
a few lessons before entertaining the idea.
It is”a mistake to walk into a toyshop and
invest a shilling on a toy kite with the.
idea that success’ will attend the venture.
Naturally, the more expensive the kite, the
more efficient will it be, and the last ounce
of efliciency s required in this case.

The aerial wire, which should preferably
be of 22 S.W.G. bare alluminium, is attached
direct to the kite and carefully * played
out ” until the kite is * riding >2 nicely. An
egg type insulator is attached to the lower
end, and this is secured to a stake, firmly
driven into the ground, by means of a piece
of cord and a torsonal or ‘‘compensation
spring.”” A rubber-covered lead-in wire is
connected to the aerial and. should be
sufficiently long to allow for the swaying of
the aerial, and preferably suspended over
an insulator attached to a supporting arm,
as shown in Fig. 8.

A Warning.

There is ample scope for experimenting
in this direction, and if one is at first not
altogether successful, he at least has the
satisfaction of knowing that hc has had a
certain amount of fun out of the venture.
Success will depend chiefly on knowing how
to handle the kite.

.Half a dozen or so of large rubber balloons,
filled with hydrogen and enclosed in a light
net, may be used in place of the kite, if
desired. These can be filled for a trifling
sum at a chemist’s. The general arrange-
ments of such a method would be similar to
that shown in Fig. 8. This type of aerial
will have a strong tendency to collect atmo-
spheric electricity, and under no circum-
stances should experiments be attempted
when there is thunder about.

GRADING SIGNAL
STRENGTH.

‘x JHEN carrying out tests or taking

observations on reception, ama-

teurs will find that the follow- :

ing system will prove extremely useful.
There is nothing new in it, it was employed
by the wireless sections of the various
services and in the Marconi Company years
ago, but it will doubtless prove new to the
new enthusiast. The word * new ” is used
in respect of those people who have adopted

wireless as a hobby since the advent of -
broadeasting in this country. Briefly, the-

system consists of coding the various
strengths of signals in the following manner.

Simple Divisions.

- R1 is taken as representing sq faint a
signal that it is almost inaudible, and cer-
tamly not understandable or-readable, while

R9 indicates a ‘“‘loud speaker” signal.
Between these two limits graduation is care-
fully obtained by .calling R 2 practically
inaudible but with straining just readable,
R 3 very faint but
readable, R 4 just
comfortably readable,
R5 comfortably read-
able, R 6 comfortably
audible and a bit to
spare, R 7 loudly
audible in teléphones,
R 8 louder still,” and
R'9 extremely loud.
“ Readable >’ refers of
the deciphering to
Morse code, butit can
be adjusted to under--
standable in the case
of telephony.

This system cannot
claim to be scienti-
fically accurate in its
interpretation of the
strength of signals,
but it is wonderful to

B T, one of the experi

note the similarity in the reports of opera-
tors well versed in the coding of signals
when listening-in to the same station under
exactly similar conditions.

mental “stations connected “with "the Fellows
Magncto -Co.,” Ltd.
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BRITISH MADE

RADIO HEAD TELEPHONES
REDUCTION IN PRICGES

R. 1238. Double Head Telephones. 120 ohms. - £1.17 6
2 ” ” L1] 2,000 1] - 2 o o
(1N 1] ” ” 4,000 2 -2 20
R. 1239. Single Head Telephones. 1,000 ,, -1 19
” ” 11} ” 2:000 ” = 1 2 9
” ” ” 1] 4s000 ” = 1 5 6
R. 1260. Double Head Telephones. 120 ,, -1 2 6
” (3] ” ” 2!000 ” =) 1 4 0
” ” L1} " 4!000 ” 1 5 0
R. 1281. Ladies’ Hand Telephones. 120 ,, - 216 0
” 1] 1] ’” 2s000 ” - 2 19 o
” ” ”» ” 4,000 (1} - 5 0 0

2
°
=f
5
&

Obtainable from all Electrical Dealers and Siores.

No. R. 260
T T T T T T e T T e O T T T

STERLING TELEPHONE & ELECTRIC Co., Ltd.,

Manulacturers o} Telephones and Radio Apparatus, etc.

(WHOLESALE ONLY)
Telephone House, 210-212, TOTTENHAM COURT ROAD, LONDON, W.1.

S0nnmimsnn

Telephone : Museum 4144 (7 lines). Telegrams: ' Cucumis, Wesdo, London."”
BIRMINGHAM: CARDIFF: MANCHESTER: NEWCASTLE-ON-TYNE: V/ORKS:
150, Edmund Street. 10, Park Place. 14, St. Peter's Square. 9, Clavering Place. Dagenham, Essex.

Utttz
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AMPLION

Buy vour Loud Speaker

where you see
this sign.

oo ALFRED GRAHAM & COMPANY,
DPemonstralions at i “ = 5 — )

our Showroom i 3 THE WOR I. S STAN DARD .I'I::":::‘)N'S:dfnlam e,
THE ALGRAPHONE ; P gh

SALCN, SCOTLAND:

Mr. F. M. Milligan,
25, Renfrew Street, GLASGOW,

IRELAND:
Mr. A. R. Munday,
41, Chichester Street, BELFAST.

MANUFACTURED BY THE CANADA:

*Phone: REGENT 1075. : Messrs. Burndept, of Canada, Ltd.

PIONEERS IN LOUD SPEAKING 172, King Street West, Toronto.
TELEPHONY, : A

25/26, Savile Row,
Regent Sireet,
London, W.1,

St. Andrew’s Works, Crofton Park, :

'Grams: Navalhada, Catgreen, London.
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WIRELESS ! WIRELESS! WIRELESS! and EVERYTHING for it.
DON’T PAY MORE ! il Wircioss stores.
NOTE. We are exclusively WIRELESS — NOT DABBLERS!

Pioneers of Gheap Prices.

Quality, Quantity and Gonsistency our Motto.

See our six window display of popular bargains.
SPECIAL OFFER

13 3 LIGHTWEIGHT (G French Phones, maker’s name
ELKA HEADPHONES (4,000 ohms), 12, 9 5252?%9" Emeé;:m:d)lre“teot;“d:n%: 16/9

N. & K. °'PHONES, the Genulne ]2 9 NUTS, 2 B.A, ............. P ——— i.. per doz. 2jd, SLIDER ROD, brass, 13 ins. long, %} in.
Article NUTS, 4,5 6 & 8 B.A . per doz. 2d. square, .dritled
SIDPE HEADPHONES 4000 ohms, ]2 9 WASHERS, 4 B.A. . per doz. 1d. SLIDER KNOB ...
genuine, our price / WASHERS 2 B.A. . per doz. Hd. SWITCHES ON
THOMSON-HOUSTON HEADPHONES ]5 3 FILAMENT RESISTANGES, smooth (quallty the best,
(FRENCH), 4,000 ohms, our price / action, marvellous value ... SWITCH ON
BROWN’S FEATHER-WEIGHT HEAD. With engraved dials ... (quahty the best)
PHONES, stamped B.B.C, 4,000 TONTACT STUDS, with nuts and washers SWITCH ON EBONITE,
ohms, our price - per doz. (qmllty the best) .
MULLARD ““ORA " VALVES STOPS, with nuts per doz. . CONDENSER SPINDLES, all
DUTCH VALVES s 5 TERMINALS, with nput and washers, stock, from
EDISWAN VALVES each 1d., tid.,, and 2d. SCREWED ROD, 2 B ns. long each
(All Guaranteed New. ) EBONITE KNOBS, 2 B.A,, each 1id. 3d. & ad. SGREWED ROD, 4 B.A., 12 ins. long each
L.F. TRANSFORMERS, Ratio 5 to 1. SPAGING WASHERS, ]ar;,e . RUBBER - INS‘JLATED LEADING - IN
ANl guaranteed (postage 1/-) each SPACING WASHERS, small 5 . WIRE . per yard
CRYSTAL DETECTORS 1/9, 1/3, and 10id. cRYSTAI.: ggPs, 2 screw .. . INSULATO
o o enclosed in glass case CRYSTA PS, 4 screw td.; per doz.
2/6, 2/3, 1/6 FIXED CONDENSERS all each 10id. INSUL‘;\TORS
SWITCH ARMS, 4 laminations, ebonite EBONITE, cut to an,y size by mnchmerys 6 POE (B0 Tks oo IR it swerae MG oviisibisn s
knob, complete with panel, bush s while you wait ..... / WOUND INDUCTION COILS (postage 9d.
and spring washer .. TELEPHONE TE 12x4 9x 4 8x2] 6x3 6x
AERIAL WIRE, 7/22, 1 washer, each 1id. . . 13 2/5 2/3 111 18 1/5
drawn copper. 100 ft. (postage 1/-) W.0. TERMINALS 1 TAPPED INDUCTANCE COILS, 20 tap- 2 6
CONDENSER VANES, fixed or movmg, each 2d. . z. Y1 pings, wound to 1,600 metres each /
3jd. PANEL BUSH i 13d. VARIOMETERS (T'nbe type), complete
PoF Fo0 with knob
TOP CONDENSER, bushes . DOUBLE 'PHONE CORDS, full length
»”» s 5 . E T iec
. BOTTOM CONDENSER, bushes 25’::3;1' aJGespaPasgonPlata
CONDENSER SCALES, 0 ta 180 . . ERMANITE. e
IVORINE LABEL SET, 12 different titles BELL WIRE, tinned copper, 12 yds. ........ BER » w0 -
the set 6id. VALVE LEGS put and washer each ZINGITE, w o ”
BATTERIES, 41 volts, each 3d.; per doz. ® - s per doz. ma- BORNITE,
BASKET COILS, set of 6, up to 3,000 VALVE PINS, nut and washer each '1d. MIXED CRYSTALS (6 Kinds)
214 35 » - per doz. 9d. CARBORUNDUM
1id. PLUNGER SPRINGS, complete ......... each 1d. ZINCITE and BORNITE, both in

r doz
REAL GOLD CAT'S WHISKER

as

SILVER GAT’S WHISKERS

IMPORTANT NOT'GE. We have repeatedly said DON’T PAY MORE, and having served the masses well,

the large return of business has made it
necessary for us to acquire extensive additional premglses adjoining our present addres;. Follow the Crowd to Elkay Corner

“ELKAY”’” WIRELESS GO0., 225 & 227, 8ishopsgate, London, E.C.2.

Open Saturday all day, To the Tr:;de——Ne@v Trade Counter now open. Send for NEW LIST,.

We open Sundays 11 to 2.30. : 8 .
Pieasckeinit. cnanie Postage’ W Note new Telephone No.: Central 8544

GRAND = FOOTBALL COMPETITION

MUST BE WON

£5 for only I0 Results

For 'full Particulars see this week's

ANSWERS
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PROGRESS AND POPULARITY.

““ Wireless should be treated as a commercial proposition and not as a toy. The
whole business should be taken out of the hands of bag-makers, paper merchants
and opticians, and controlled by properly qualified people.
boom,’’ says Mr, L. E. Wilson, A.M.1.E.E,, the well-known electrical engineer,
in an interview with our Manchester Correspondent. [

Then it would indeed

RENCHANT and telling sentences
these, spoken to me in the course
of a most interesting conversation

I have had with Mr. L. E. Wilson,
AMIE.E., electrical engineer, famed in
the North as a pioneer of electrical enter.
prises and practically.concerned with the

broadcasting of music under the old electro- .

phone system.

“The coming thing,” he said, “is the
broadcasting of public speeches. People
who address huge gatherings will make
themselves heard over a very wide area.
This sort of thing, Mr. Wilson reminded me,
has been developed already in America.
It means that an audience of a hundred
thousand can hear one man at a time, hear
the voice uniformly and evenly.

“ We shall,” Mr. Wilson persisted, ‘‘ see
appliances of this kind very shortly in this
country. They can be used, too, at coal
exchanges and cotton exchanges for dis-
seminating news which every member ought
to hear, doing away with notice boards,
usually besieged by big crowds, and a mul-
titude of people who have at present to be
employed. I may say I have already ap-
proached the Master of the Manchester
Royal \Exchange with the view to this
practice being adopted there.

“I have also suggestéd to the. Altring-
ham (Cheshire) show authorities that
they should transmit music so that every-
body in the showground can hear the
same band playing. If the entertainment-
tax were only removed we should be able
to do it. To realise what can be done in
this direction, you have only to look at the
great Brighton enterprise, where the music
of a band 3s projected so that it can be heard
the whole length of the promenade.”

Then Mr. Wiison proceeded to urge that
wireless should be treated as a commercial
proposition and not as a plaything,  but
quickly added that he was hopeful because
the telephone, when first invented, was re-
garded as a scientific toy.

Interesting History.

¢ A Manchester cotton man,”’ he said,
‘ was the first to see the business value of
the telephone. He financed it, and the
first telephone exchange was erected in
Manchester. The French had a service
called the theatrophone, and we in this
country, thinking it might be applied to
church services, brought out an instrument
which we called the electrophone. In 1898,
when the then_Prince of Wales was laid up
with an injury at Waddeston Hall, music
was broadcast to him by means of this
electrophone, so that broadcasting is really
a very old institution.

‘“ An instrument was erected at Windsor
Castle by which Queen Victoria, who had
never used a telephone in her life, heard
musie. This was the beginning of the de-
velopment of broadeasting.

- “ Now we have reached the wireless stage.
One thing I will say for the old system, we
never forgot we were catering for music-

loving people, and the purity of our trans-
mitters was perfect. As engineers we did
not dare to thrust discordant noises on our
subscribers.”

% Looking to “Popular Wireless.” >’

Mr. Wilson says that we are suffering to-
day beécause advantage has not been taken
of the best electrical study.

“The whole trouble,” he said with em-
phasis, *“is that the business has got into
the hands of bagmakers and paper mer-
chants and opticians, and ¥ look hopefully
to a powerful organ like PoPULAR WIRELESS
being able to direct it into the hands of
properly qualified people. What is lacking
18 the advice of the expert. One result is
that commercial men are not taking the
interest in wireless that they would other-
wise do.

“Tradesmen have made experiments
the result of which any expert could have
told them beforehand. They have experi-
mented upon the British public instead of
making their experiments in the laboratory.
Let us see to this at once and wireless will
not only go, but will boom.”

I asked Mr. Wilson if he thought
Manchester own in

was holding its

the national movement.
There was no doubt, he
said, that Manchester
transmission at the pre-
sent moment was quite
good, and almost equal
to any other station in
the country; butat one
time it was notoriously
the worst. It was the
old story, Manchester had
tried to carry too much
on their own shoulders
without  getting into
touch with people who
knew something about it.
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Glasgow started months after Manchester,
but were better advised, consequently they
got better results long before Manchester.

Cheap Crystal Sets.

¢ As for the ordinary man in the street,”
says Mr. Wilson, ‘““he wants to get enjoy-
ment from broadoeasting with the minimum
amount of expense, and without requiring
any technical knowledge. Therefore the
cheap crystal sets are the ideal thing for
him, because there are no accumulators
and the connections are simple, if only
they could give range. A boy of seven
could use the crystal set without any diffi-
culty or danger. Developments are taking
place by which the public will get valve
sets taking the minimum amount of current
and abolishing the use of the accumulator.
That is a step in the right direction.

‘¢ We can look forward to the day,” he said
in conclusion, ‘““ when there will be no power
required at the user’s end, but that all the
power will be supplied from the broadcasting
station. That is the ideal system, and it is
one that the telephone has to some extent
evolved. One need have no fears concern-
ing the future of wireless. It does not pre-
sent any of the difficulties of telephony.
Pagsing a current over a copper wire is a
far more complex business than most people
imagine. The popularity of wireless has
rather hampered than helped its develop-
ment in the past. Now we must settle
down and apply it scientifically to practical
business uses.”

Mr. Wilson’s last remarks aptly put the
whole position of wireless, as applied to
broadecasting, in a nutshell. There is no
doubt but that a considerable amount of
hindrance to the advanceé of
this science has been ¢aused by
the sale of inferior apparatus
and attempts to boom wireless
by wrong methods, and a public
once disappointed or taken-in
is difficult to convince where
the real social and commercial
advantages of broadcasting aro’
concerned.

The new type dounble transmitter,
which will be employed at the néw
broadcasting station on the Aeolian

Hall, New York.




894

Popular Wireless Weekly, August 11th, 1923.

A NOVEL WIRELESS
DEMONSTRATION AT WINDSOR.

Describing a series of interesting experiments concerning wireless
receivers on light cars.

By Capt. RICHARD TWELVETREES, A.M.I.Mech.E.

HANKS to the courtesy of the
directors of the Daimler and Marconi
Companies, I had the opportunity of

inspecting a new wireless outfit for small
cars on Saturday last. A 12 h.p. B.S.A, car
was placed at my disposal for making the
journey, and with a party of friends I joined
in-an imposing convoy of cars starting from
Marconi House and bound for Windsor.

~ apparatus was prepared in a few seconds
after the cars arrived, struck one as being
very- remarkable.

A Compact Receiver.

There is no actual difficulty in making a
receiving set work satisfactorily whilst
the caris in motion, but the installation on
the small B.S.A. cars is not designed with
this object. The
main practical objec-

Two of the four B.S.A. light cars built by the Daimler Co., that took part in
the demonstration.

Recent advances in the construction of
wireless apparatus and the ever-growing
popularity of listening-in have excited the
interest of motorists in common with all
‘other sections of the community, but the
powerful car with its expensive wireless
equipment is beyond the means of all but
the more wealthy of motorists. The earlier
experiments were not brought-to a successful
issue without a good deal of experimental
research, for some difficulty was found in
screening the apparatus from the electrical
equipment on the cars, as well as from that
of passing cars and other vehicles. Ulti-
mately, however, the success was so marked
that it was decided to fit out a small B.S.A.
car; built by the Daimler Company, with a
less-expensive form of receiving apparatus,
and four of these little vehicles came up from
Coventry for the purpose of demonstrating
tho apparatus in a practical form.

Rapidly Fitted Up.

The four wireless-equipped cars were
lined up in the Great Park at Windsor
awaiting the arrival of the convoy of
visitors, who were given the opportunity of
inspecting the whole outfit very thoroughly,
and later of hearing the usual Saturday
cvening transmission from 2 L O. In spite

of rather a bad attack of atmospherics, the

musical items came through with great
clearness, and the ease with which the

tion to receiving in
motion is the cost
of the apparatus in
the case of small cars,
and it was therefore
decided to provide a
special form of aerial
which can be slung
up very easily, and
which rolls on to a
compact reel when
not in use.

The apparatus is
made in two types,
one consisting of a
two-valve ‘“ Marconi-
phone” with two
headphones, and the
other comprises the
last-named set with
the addition of a
two - stage amplifier
and a loud speaker.
The smaller set costs
£25 complete, so that
in buying a new car
one would hardly
notice the small additional charge. The
complete set with the loud speaker is listed
at £55, but it possesses advantages which
are well worth the extra cost.

The entire outfit in both cases is mounted
inconspicuously on the running-boards of
the car, and is neatly covered with a solid
leather case, protecting
the instrument from

L

Tuning-in the London Station (2L 0).

phone * and the loud speaker have rubber
pads fitted to their bases, and the whole of
the apparatns is constructed in a very
workmanlike manner.

The thing which could not fail to attract
the attention of the interested observer
was that the design had been worked out
with the fullest possible appreciation of the
wireless-loving-motorist, who naturally does
not want to spend time on the road in fixing
up elaborate and complicated apparatus.
The absence of loose external wiring was
very conspicuous, and the addition of the
set in. no way detracts from the appearance
of these smart little cars.

A Useful Addition.

When the final bars of the National
Anthem had died down, the four wireless
cars packed up and, almost before one had
time to look round, were spinning along the
road towards London, leaving the spectators
to gasp at their sudden disappearance and
to reflect upon the enterprise of the two
companies which hold such prominent
positions in their respective spheres of
British industry.

In conclusion 1 should like to advise all
motorists to add to their pleasures by
taking a wireless set with them on their
tours; it is certainly worth the slight
extra expense and trouble involved.

dust and rain. A
further feature of
interest is that the
apparatus is arranged
so that it can be
removed quite easily
from the car for use
in the house or else-
where, so that wireless
enthusiasts can make
use of the one set for a
dual purpose.
The current neces-
. sary for supplying the
valve filaments is de-
rived from the ignition

accumulator, which
obviates the necessity
of carrying extra
accumulators  whilst

touring, as well as the
inconvenience of dis-
charged accumulators.

x P

i

.Both the * Marconi-

Showing the Marconiphone Receiver comfortably mo

nnted on the running-board.
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WINDOWS: FROM A LEADINGIN POINT

OF VIEW.

One of the first problems that people installing wireless apparatus come up against is that of getting the aerial into
the house without the necessity of leaving a window open. In this article instructions are given for dealing with this

in a neat and efficient manner.

CARPENTER, when about to bore a

hole through a window frame, will,

after a preliminary inspection, start
boring, and the twist bit of the auger will
emerge on the outside precisely where he
intends it to do. Knowing the construction
of the window, he can avoid obstacles.
There are not many of the latter, but' when
one is met with it is nearly always necessary
to start an entirely new hole.

A window consists of a frame built in, or
fixed to the wall, and a'sash which carries
the glazed part or parts. The latter may be :
(a) permanently fixed, (b) hinged vertically
or horizontally, and (c) sliding vertically or
horizontally. The majority of windows,
therefore, come
under the C
class, sliding
vertically.

If the sash
moves, it cannot
be used for lead-
Ing-in purposes,
and a way must
be made through
the frame. If
the movement
of the sash is up
and down, some
sort of balance
weights are re-
quired, which
are accommo-
dated within the frame; if, however, the
sash is hinged or slides horizontal, the
frame may be, and usually is, solid.

B e
o o ola

A

Fiq.l .

Boring Solid Frames.

The hole may be started at any part of the
uprigh$ frames excepting the point marked
A, Fig. 1. This is unfortunatcly just the
very place where a novice would select ;
but there are usually nails there, and even a
light nail when embedded in wood will
utterly ruin a bit. When a jar or click is
experienced at each half revolution, it is
almost certain a nail is in the way of further
boring. Therefore, keep about 2 in. higher
or to the side of this
point, B or C, Fig. 1.

Secondly, do not bore
the hole level, but very
slightly inclined, so
that the outside or
* weather ” end is a
little lower than the
other.

This prevents mois-
ture creeping in on the
insulating tube or lead-
in wire. Thirdly, make
certain when boring
through the frame
uprights that there
is sufficient clearance
outside for the bit.

If you decide to try
point C, see that the

Fig-2

hole clears the bottom of the sash. This hole
will be a much deeper one than B, as it will
go through the wooden sill, usually of oak or
teak, and sloping down a little to throw rain
water on to the
stone sill. Make
due allowance for
this slope when
starting the
direction of the
hole. Imagine
the window cut
down through
the centre and
then looked at
sideways it would

T 1| appear as Fig. 2
s B&‘ {or in vertical
section). The
arrow indicates
the. correct path of the auger, or bit,
through the sill. Endeavour to arrange
matters so that the outside hole is close to
the upper edge of the wooden sill.

Figh

Boring through Hollow or Cased Frames.

The ordinary window with two sashes,

one or both movable, has a hollow frame
in which are the sashweights required

o F
M F
Fig4

to balance the sashes. The previous
remarks also apply to this type of frame,
and in addition the sashweights and
supporting cords must
be avoided. . Weights
A A are attached to
the bottom sash and
descend as it rises,
and B B to the top
sash ascending when
the sash is pulled
down (Fig. 3).

There is usually
ample space between
the bottom of the .
lowest weight and the
edge of the frame to
bore even an inch
‘hole. If-boring at the
itop; keep as high as
possible ; a sharp bit
will easily cut the
sashcord,  dropping
the weight to the
“caging bottom, no
easy job to make
good again.

Adjusting W J Z, the new American broadcasting station, to 455 metres.

Before leaving the subject of wooden
frames, a word of warning concerning that
type of window known as * Centre-hung
Venctian * may be given. Fig. 4 shows the
balancing system and the danger of boring
over the narrow fixed sashes where one may
quite unexpectedly cut through a sashcord.

Steel Casement Windows.

Modern steel casements are arranged to
open in various ways, some, but not many,
are permanently fixed. In every case the
space between the
window side and the
glass is small. How-
ever, that portion of
the casement em-
bedded in the
cement; etc,, is
usually quite small,
and by carefully
chipping:. out (from
both sides) with a
sharp cold chisel a
way outside the
frame may be
cleared, suitable for
a rubber - covered
leading-in wire, or
an ebonite or fibre
tube well warmed and bent to a suitable
curve to pass through the hole. The ex-
ternal portion of the tube should turn
downwards, to exclude rain-water.

Should the window possess some small
fixed panes, a small section of one may be
cut out and replaced by an ebonite or hard-
wood sheet, thicker than the glass and re-
cessed as in Fig. 5. This sheet should be
drilled and fitted with a turned down lead-
in tube before finally fixing with putty.
Alternatively, the glass itself may be drilled,
a process already described in Porurar
WIRELESS.

EBONITE

—
LEAD IN

GLASS

=2

FI65.
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POLOHU STATION}

At Loggerheads—Mathematical Cinquevallis—An Old JokeTFiftyTF.ifty—
Sizing Up—A Joint Effort—The Valve: A Pussyfoot Version—Animals
and Wireless.

At Loggerheads.

THE_R,E are’ times when that peskily
clever secretary of our local wireless
club gets me on the oscillation point.

The discussion had been on what our

president had called a mathematical formula

to determine how many beans make five,
or something else equally important. In
the formula was the word log. Being
always ready to display my .ignorance in
the form of a dark background for the
bright and scintillating intelligence of men
of genius, I blandly asked what a log was.

Our clever secretary replied curtly :

“ A log is an indcx, of course.”

“Really,” 1 could not help retorting,
“ and a snark is a boojum, of course.”

* * *

Mathematical Cinquevallis.

Seriously, though, I do admire those
mathematical Cinquevallis who can do such
wonderful conjuring tricks with letters and
figures. When a mathematical prodigy,
however, begins to throw pies and logs
about, I, for one, am bound to seck cover.
From what I can make of it, this mathe-
matical juggling looks a bit risky. One
little plus sign in the wrong part of the
boat and the whole cargo gocs overboard.

Still, I suppose that we could not get on
very well in wireless without the mathemati-
olan, and as far as wireless is concerned we
must obey the Chicf Scientific Adviser to
PoruLArR WIRELESS when he lays down the
law™ in ‘ Wireless Review . that after
figures the unit of measurement should
always be stated.

* * *

An Old Joke.

I once bought it very badly on this’

particular business of mentioning the unit
of measurement. The occasion was my
first entry into a science class at school.

“ How old are you ? " asked the man of
science.

“ Twelve, sir,” I replied bravely.

“ What, months ?” bellowed the man
who held first-class diplomas in odifery and
the theory of explosives.

The joke is an old one, and has been per-
petrated millious of times, yet it emphasised
to my mind the importance of just mention-

the unit when giving a numerical
statement.
* *
Fifty-Fifty.
“To say that the height of a post is 50,
means nothing,” says Sir Oliver Lodge.

‘Right, but for an American to say that
he will go fifty-fifty with you over a deal
means a good deal to you if you keep the
insulation covering off your eyes.

Sizing Up.

I can imagine that peskily clever secretary
of our local wireless club selling a pair of
boots to a customer after having read his
“Wireless Review.”

PeskiLy CLEVER SECRETARY: ““ And
what size may I get you, sir 7 ”’

CUSTOMER : * Sixes.”

P.C.S.: “Sixesin what ?”

C.: “ Boots.”

P.C.S.: “Thank you; I understand
that, but I am not clear as to the unit of
measurement implied.” Sixes in what unit?”

C. (rising to the occasion):
(Collapse of Peskily = Clever
amongst his boot-laces.)

* * *

Secretary

A Joint Effort.
Joints both of the electrical and of the

. meat variety should be avoided if possible,

especially during the hot weather. A

6 Feet.n-

The King of Spain (right) listens-in on a
1 Marconl portable wireless set,

badly done joint, or one that has a high
frequency, may introduce sufficient im-
pedance into the family circuit as to cause
hysteresis. Some joints are better ‘when
treated with spirits of salt, others are better
when treated with salt, while the worst of
them should be promptly earthed.
* * *

The Valve : A Pussyfoot Version. )
Without undue exaggeration, I think I
may claim to have read all the popular
expositions on the way a valve works,
but I have never read anything so good
and so refreshingly original as Captain
Eckersley’s article on the valve in PoruLAR
WiIReLESS of July 2lst. The description
of the little people with their parcels of

electricity, the tremendous attraction the
‘“Positive ’ pubs. have for them, and the
way they remain glued to the bar inside

‘the pub. until other little people, more

drunken - than themselves, push them
out of the bar, is the most attractive and
illuminating thing I have read on valves.

In due respect to. our cousins on the’
other side of the Atlantic, I consider it
necessary to give a dry or non-aleoholic
version of Captain Eckersley’s simile.

Right thar along Main Street, Toobe
City, Texas, the 1i’l electron guys hiked it,
jostling and cannoning and swarring. Gee,
but I guess it was some hot. Each of the
1i'l electron guys was chewing gum, but
nobody, not even Ed. Armstrong, knew
what was in that gum, only on the outside
of the paper containers was written * Wrig-
ley’s Hee-lectricity.” Gee, but it was
some hot.

The li’l electron guys reeled along, ex-
pectorating on the bare plank sidewalk
now and then to kule things down a bit.
Pelham R. Oton, the foremost hiker,
hitched up his pants and beat it harder,
for he disarned an ice cream parlour with
the Ii’l positive sign at the corner of the
next block.

The 1"l electrons were thirsty. They
wanted strawberry sundaes and orangeade,
but none of them had that longing for near
beer which comes from being far from it.

Pelham R. Oton and the Ii'l electrons
rushed the parlour, only to find thar a
‘bunch of the negative boys from N’Yark.

‘“ Beat it, you doggarned guys!’ says
Pelham R.

““ Beat it yous-selves,” say the negative
boys from Ii’l N’Yark.

‘ You’d best beat it,” says Pelham.

“We will not beat it ! say the N"Yarkers,

Then theli’]l electron guys put it across the
guys from 1i’l old N’Yark, and made them
quit. So the 1i’l electron guys sat on the
tall stools in front of the bar.and sucked
ice cream sodas through long straws from
tall tumblers, and ate ice-cold sundaes
with cardboard spoons. Thar they sat
frozen to the icy bar for thousandths of
a second, and thar they stuck until more
Iil electrons thirstier than Pelham R.
Oton and his bunch of the electron boys
came and called on them to beat it. And
s0 the Ii’] electron guys with Pelham R. Oton
hitched up their pants and beat it, and
progress was made along Toobe City Main
Street.

* * =
Animals and Wireless.

A loud speaker has been installed in the
New York Zoo in order that the effect of
wireless on the animals.and other living
creatures there may be studied. We
understand that the first experiment with
the wireworms was not successful, and that

-the glow-worms have lodged a formal protest

against the indiscriminate use of valves,
It may be noted that fishes are quite

‘used to working on a natural wave-length

while the whale does a lot of spouting,
though not from a' transmitting station.
A couple of giraffes would make a fine
portable aerial, while the mole is exception-
ally good at making an earth-run.

~ The -chameleon I8 a wonderful trans-
former and the spider can make the most
perfect basket coils.

If Bruin has to listen to the wireless our

only hope is that he will be able to bear it.

KxoB TURNER.
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Your Own Pleasure-at Your Own Price

The Neatest little set imaginable, and
yet it docs all the work of a large
expensive crystal set. 4

Easily mounted and connected up, it
will pick up all signals including broad-
casting to perfection within a range of
15 mifes.

In your home, scoutroom, schoolroom
or garden, you have a real set, not a
toy, at the very low price of

12/6

complete with headphone, coils, erystal
and wiring diagram.

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

Telephone: Telegrams: .
WILLESDEN 1560-1, “ QUIXMAG.” 'PHONE, LONDON,
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HA'PORTH

{MPLIFIES,
) q
SOLDERIN

bother, when there's FLUXITE to help you? Soldering
tin of FLUXITE at hind to hel

Hardware dealer to show you the neat little

It is perfectly simple to use, and will
last for years in constant use. It !
contains a special ‘* small-space "
Soldering Iron, with non-heating
metal handle; a Pocket blowlamp,
FLUXITE, Solder, etc., and full
instructions. Price 7/6 Sample Set,
post paid, United Kingdom.

FLUXITE
SIMPLIFIES SOLDERING

All Hardware and Ironmongery Stores sell
FLUXITE in tins, pride 8d., 1/4, & 2/8.

0' TAR

OW many times has

that old adage,* Why

spoil the ship for a
ha'porth o’ tar,” been quoted?
Never was it more applicable
than in the case of the wire-
less receiving set. Your set
may perfect in every de-
tail, the conditions {deal for
reception, but if your connec-
tions are not soldered, your
fnstrument is not in the pers
fect state it should be, and,
consequently, the receptive
(tmlities are apt_to suffer:
therefore, why spoil the ** Set™
for a ha'porth o ** Solder **==
and why say soldering’s a
is child’s play when you've @

you, or, better still, a complete Soldering Set that we
have had specially prepared for the convenience of customers.

Ask your [ronmonger or

FILUXITE
SOLDERING SET

e

For' they are jolly good- “Fellows

Buy a Tin To-day.

For the tool kit of your car or
motor-eycle, or any: soldering

FLUXITE LTD., 324 Bevington

jobs about the home.

St., Bermondsey, England,



803

Popular Wireless Weekly, August 11th, 1923.

WHERE WIRELESS APPARATUS
IS MADE.

A Special Representative of ¢ Popular Wireless’ visits the T.M.C.
Factory at Dulwich.

HE T.M.C. are renowned for their
felephone receivers, more than any-
thing else, since they have made

these for commercial purposes for many
vears, even before tlfey took them up
from a wireless point of view. In their
large factory at Dulwich they not only
manufacture telephones, but also the well-
known “ True Music ”* loud speaker. . Com-
plete sets, both crystal and valve, and
components, are also made in great numbers.

T ——— —

after which they are sent to the polishing
room, where they are highly polished. A
special guillotine cuts out washers, lugs,
and various pieces of metal at an alarming
rate. '

Another “ guillotine,”” with a pressure
of fifty tons, cuts out the magnets for the
telephones from tungsten, which is an
eighth of an inch thick. Yet another
“ guillotine ” is busy at work, this time
cutting out the diaphragms from large
sheets of stalloy which have already been
gauged and passed as pure.

There is a special magnet hardening
furnace which automatically deals out the
hardened magnets which are fed into the
top of the machine.

I was next taken to the electro-plating
room. Here all the apparatus to be plated
is hung in the vats until the required
thickness of plating is obtained.

The loud speaker horns are made by a
secret process, the outline of ‘which is as
follows: A mould of the horn is placed in
a vat containing a solution of copper which

deposits a coat of copper on it until it is

mould is withdrawn, leaving a perfect
copper horn. These horns are then sent.
up to the spraying room, where they are
thoroughly enamelled.

While we were downstairs, we crossed
the yard and entered another shed. This
was the “tocl’” shed, another surprise
awaiting me when I learnt that they made
all their own special tools. From here
I happened to look at the roof of the
main building, and saw, not only one
aerial, but five. This allows a considerable
number of complete sets to be thoroughly
tested.

Rapid Winders.

Upstairs we came to the assembly room."
Here the sets, ’phones, and loud speakers
are all assembled and wired. An interesting
corner here was the winding benches where
the bobbins for the ’phones are wound.
They have 3,700 turns put on, which are
counted automatically. A pair of magnets,
which are wound on a patent machine,
take five minutes to wind. The magnets
are then tested for continuity, resistance,
and covering, any that are at all inefficient
being rejected.

The complete instrument—transformers,
crystal detectors, telephones, loud speakers,
etc., are sent to a special testing room

_after completion, where they have to pass

very hard tests before they are classed as
perfect.

Should, however, one of the loud speakers
be pronounced as not perfect, it is sent to
the laboratory for further tests, where any

A typical B,B.C. stamped T.M.C. Recelving Set.

Not long ago I inspected this factory,
and was surprised at its size, compared
with some of the factories I have been over.
The amount of glass used was surprising,
but this factory is noted for its. efficient
lighting. B

14,490 a Day.

I first passed through. the store-room,
where all the material is stored ready to
be taken to the laboratory for test when
required for use. I was again surprised
at the vastness of the machine-shop.

Here there are lathes, ete., of every de-
scription, all the machinery being, of
course, thoroughly up to date. While I
passed through, one machine -was turning
out telephone terminals, and it surprised
me to see a piece of brass being fed into
the machine and coming out in a few
seconds, after several ‘stages, 'in the form
of an extremely neat and highly polished
terminal.

When I counted the number of these
machines, I was, perhaps, bhardly sur-
prised to hear that it is not at all un-
common for them to turn out one hundred
gross of terminals per day.. Various other
terminals, connecting strips,- ete./ were
also being made here.

Then there was another-machine turning
the aluminium cups for the loud speakers,

of the required thickness.

After this the

faults are corrected.

ADDITIONS TO THE “POPULAR WIRELESS”
DIRECTORY OF AMATEUR STATIONS.

Call
Sign. System. Name. Address.
28F | T.T..C.W,, and C. Midworth, “Sumia,” 'Ridgeway Rd., Osterley,
Telephony AMIEE. Middlesex.
5CC | Spark 180 metres, A. Wm. Young Bath Eletcric Plating Works, Foxcumbe
C.W. & Telephony Road, Bath.
5F1 | CW. & Telephony.. | H. D. Webb .. | 59, Bradford Street, Walsall.
5F R | Spark, C.W., T.T. & | J. L. Jeffree, F.R.A. | 191, St. James Road, Croydon.
Telephony
5FZ —— Lincoln and District | Lincoln Technical School, Lincoln.
Amateur Wireless :
& Scientific Soc.
50D —— Ralph Bates Holmside, St. Catherine’s, Lincoln.
5 N P | Telephony & C.W... | Eric P. Burgess 2, Queen’s Rd., Manningham, Bradford.
53UM — H. Allchin ., 78, Chester Rd., Forest Gate, E.7.
58 W - C. Bedford .. | Turton Hall, Gildersome, nr. Leeds. .
5V K} CW. & Telephony.. | Bernard Caldwell .. | Caverswall, Lower Walton, nr. War-
¢ ’ rington.
5 W M| Spark, CW.,, T.T. & | J. B. Renshaw Wireless House, Old Chape - St., Black-
Telephony burn.
6AA|CAV,T.T. & Tele- Durham and North- | 854, Scotswood Rd., Newcastle-on-Tyne.
phony umberland Collier-
ies Fire & Rescue
d Brigade (F.P.Mills)
6AB C.\\;l., T.T. & Tele- | (Portable set) 854, Scotswood Rd., Newcastle-on-Tyne¢,
phony
6AG | CW,T.T. & Tele- W. H. Fortington .. | 237, Dudley Rd., Rotton Park, Birming-
i phony ham.
6CC | W. & Telephony David Burne-Jones “ Gwalier,” Rustiz Ave., - Streatham,
| ) S.W.16.
6CW} —_— Burne-Jones & Co., Montford-Place, Kennington Rd., S.E.11:
6 D W| Telephony & C.W. Douglas H. Johnson | 131, Clapton Common, E.5. -
6GZ R. C. Neale. . .. | Farnborough Rd., Farnborough, Hants.
6. H D | C.W. & Telephony:: |-National Wireless & | Church Rd., Acton, W.3.
- Electric Company
CHYV ——— W. J. Butler .. [ 15, Algernon-Rd., Edgbaston, Birming-
ham. ’
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CHANGING

AND REPAIRING
"PHONE RECEIVER

Describing methods of locating faults in ’phone cords and how te deal
with .them without. the necessity of purchasing new leads.

CORDS.

HONE cords which have been in use for
some tinie become frayed and perhaps
develop faults, which are usually

of an intérmittent and therefore irritating
nature. Itis within the scope of all readers
to fit new cords, which, if necessary, may be
much longer than the length usually supplied
with the 'phones.

The various faults likely to occur may be
classified as: (1) Contacts, due to isolated
broken strands penetrating the covering
and touchmrr the other conductor. In such
cases, if the ‘contact lies between the fork of
the cord and the terminals of the set, both
’phones are put out of action. A contact
between the fork and one reeeiver will only
put the latter out of action.

(2) Dlsconnect:ons, due to.a broken con-
ductor. Both *phones will fail to respond.

(3) High resistance faults, due to" bad
connections causing wheezing and grating
noises.

(4). Leakage due to -dampness. The
remedy is obvious.
) L]
15" 1} E 3

LBlinding required at Foints A
7G.2.

D

Intermittent faults of class 1 and 2 may
be located by joining the 'phones up to a
single cell, not a battery or accumulator.
At the instant of conmecting up a single
sharp click will probably be heard in the
receivers, Now work gradually along the
cord, moving it about between the fingers
until a point is reached which, when moved,
causes a loud grating noise. This is the
position of the trouble. Should no click be
heard when joining up proceed in the same
manner. :

Replacing the Leads.
To replace faulty cords, procure a len,

of ordinary electric light flexible cord 35/40
or 14/36. As the description implies, it may
.consist of 35 strands of 40-gauge copper
~wire or 14 strands of 36-gauge copper wire,
rubber insulated and finally covered with
silk or cotton. Numerous colours are ob-
tainable, and the cost is but a few pence per
.yard. Purchasea piece 2 ft. 6in. longer than
the final length of cord is intended to be.
Cut off the 2 ft. 6 in. piece and remove the
twist until the strands are separated, as
only one is required to make.the series con-
nection between the receivers.

Lay the long portiori and the single
2 ft. 6 in. strand together, as shown dia-
grammatically in Fig. 1, and having first
marked the ends of the smgle piece, twist up
with the free ends of the long piece, thus
making the fork. (See Fig. 2.) This point
should. now be well bound up with strong
waxed thread, as should also the points
where the fiéxible branches to the sét ter-
minals and the receivers.

The insulation should now be carefully
removed from the six ends, and suitable
loops Leing made and bound as before,
for the receiver terminals and the set con-
nections. If straight ends are required
the fléxible conductors should be well
cleaned and then tinned, which will pro-
vide what is practically a solid ‘wire.

-Minor Adjustments.

The sectet of successful cord connections
consiste in 80 arranging things that no actual
strain is taken by the terminals. This ijs
usually provided for at the receiver ends.
Fig. 3a shows one method when wiring
receivers with internal connectione. The
cord when passed through the receiver case

is pulled well through and then bound in,

such a manner that when pulled back
again the binding butts against the inside of
the case.

That part of the cord between the binding
and the terminal should have a little to
spare when connected up; and this also
applies to Fig. 3B, which shows a small
grooved ebonite or hardwood washer slipped
in between the twisted strands of the
flexible and secured by binding. This
washer is then screwed to a suitable part
of the set.

The permanent magnets of the 'phones
have, of course, a fixed polarity, and they

F/G. 3,

8 8
S O fie=

B. Waxed 7Threaa B/ndu"a,
/G 38.

‘% Set.
~IG. 4

2

usually operate best when incoming
currents augment this polarity. When con-
necting up the receivers it is advisable to
see that.both.are joined up in the same
direction. For this reason the.ends of the
2 ft. 6 in. single strand flex were marked, and
Fig. 4 shows the connections. When these
are correctly made the set ends may be
arranged to give the best results.

Essential Detalls

Although the difference is shght, more
cspecm.l]y with crystal working, a keen ear
can casily detect an improvement When the
’phones are working in “a certain direction
and every .help to efficiency, however small,
should be considered.

Another tip which may be useful,
though it does not concern the repair of
phone leads exactly, is that the diaphragms
of the earpieces should be changed over
occaswnally After a time the diaphragms
become bent towards the magnets and
this should be rectified every now and then
by reversing each diaphragm.

p——

-A corner in the~testing: department attached to the factory of Radio Instruments, Ltd. -
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GEARY RUNS A REVOLUTION.

By HIGHAM BURLAC.

How the affairs of state conéerning a South American Republic cenired for a brief moment aromad

the doings of our old friend Geary.

IN a certain drinking cellar in the little
Central American town of San Blanca,
where the Civil Guard at the corner

of the Plaza is safely sleeping and the snuff-
coloured lads gather round the little green
tables for their evening vermouth-and-soda,

the name of Geary is execrated as that of_

one of the blackest-hearted gringos that
ever sold the liberty of the proletariat for
counterfeit Mexican dollars with holes
punched in them. It's a sad story, and
.Geary does not care much for it to be told ;
but as he has given up honest aerials and
uses a frightful affair disguised as a framed
picture.of * The Soul’s Awakening,” which
comes away from the wall on hinges, he is
to all intents and purposes dead to polite
society, so I have no scruples.in giving him
away. After all, it’s a matter of history.

What ? Did I say he run a revolution ?
The printer again! That was a misprint.
I meant “ruins a revolution.” Yes, he
jammed one of the brightest and merriest
little blood-letting propositions in the fair
pages of San Blanca’s records. Don’t ask
me how he came to be in San Blanca, for
that is a yarn which belongs elsewhere—
Scotland Yard, I expect. (Ialways told you
I suspected Geary, didn’t I 1)

Well, once upon & time Geary was walk:
ing down the street of Ten Thousand Holy
Snakes de la Something or Other, which
was the only street in San Blanca; the
other street had been sold to the neighbour-
ing State by the President. He was dead
sick of beating off the mosquitoes—big
chaps as hefty as parrots—and kicking the
vendors of lottery tickets. The bull fight
bad been postponed sine die, because they
could not borrow & bull and the matador
had the wind up about his pigs, which he
said were developing croup and needed
constant attention. Nobody seemed inter-
ested in wireless, and the only other vice
was a queer sort of card gama at which you
either won a dud dollar or got your throat
slit. Murder by shooting had been declared
a Presidential monopoly. So Geary went on
down the street of, ete., feeling as bored as
a lion tamer at the cat show. All of a
sudden things happened about as fast as
the incidents in one of Tom Mix’s films.

Effects of a “Tonic.”

A long dago wormed out of & fonda and
approacbed Geary, bowing and scraping
like those fellows who try to sell a complete
set of Shakespeare’s works on the instalment
plan, “ complete with fumed oak bookease.”

He said, “’Scuse, please. You wanting
(vlvhisky-drink ? Yes? No? How do you

o?”

Geary replied, bluntly and without emo-
tion, * Yes,”

I'do not know why. When a strange,
long greaser anvwhere in Central America
offers you a buckshee whisky, what do you
do? You hop it, by Jove, and you don’t
stop till you get to the frontier and over.
But Geary said “ Yes.” Now, I ask you!

So down they went, past the fake counter
where you buy the contraband tobacco,
down to where they draw pictures of gallows
on the walls in chalk. Five assorted dagos
were sitting round a table, and these, upon
Geary’s  entrance, arose with cxpressions
of politeness. ~ A real, guaranteed non-
corrosive whisky conjured itself into Geary’s
hand and in a few seconds down his dry
gullet. Little lights came and went in
Geary’s head, so that he was aware that he
hated the nose on the largest dago. Accord-
ingly he smote that nose with. his clenched
fist, and Senor Don Jaime Lopez y Tor-
tillano, giving vent to muffled gounds indi-
cative of agony and vermouth, rolled upon
the ground; but not a blade was drawn,
not a Carramba spoken. Can you believe

it ? Instead of melodrama, the strange long
greaser let off about twelve reels of Spanish
to the other sons of sorrow, and then began
his beautiful English again.

Mr. S. W. Heath, of 77, Clifton Place, Plymouth,
operating his efficient amateur station,

Geary * Fails >’ For It.

“You seet dawn, mister. - Oll raight.
Liss-ten. You ’ave the fighting sangre.
Perfectamente. Bueno. -Me an’ my amigos
make the revolution. Savvy ? Beeg, beeg
shoets. ’Orrible row. We keel Presidente
—w’at you call ‘bump ’im off” Bueno.
Keeled the Presidente, me and my amigos ;
all same you say ‘Jollyolpals,’ we geeve.
you coneessions. Oh, lots of dough! Soft
job. You’elpus? Yes? No? God save
King and all zat. Ip ooray!”

Geary got most of this, and, without
asking for repeat signals, answered:
“ Righto, Don Quicksoat! On general

rinciples I'd do in any honey-tinted dago
%resident——where’d you put the bottle ?—
but if there’s boodle in it, too, my name is
Two-Gun Geary. Vamos. WhatdoTdo ?”

“You are telegrafista, eh ? Make the
spark—pzz-pzz. Wat they say—how call
dam sing—mm mm—telegrafia sin hilos.
Oh, yes, wahless! Leetle Marconi boy,
yes ? We wantin’ you telegrafiar up dere.
Give Carlos time when bump Presidente.”

The_long, strange greaser pointed to the
Presidential residence which crowned the
hill.
Now, Geary agreed to do what was
wanted, and, having inspected the radio
installation, which was housed in a mule-
shed and consifted of a sulphatéd accumu-
lator and a cheap medical ¢oil, he bimbled

off to his hotel.  But the morn .brought
counsel. Geary went out to look at the

- pock-marked wall against which they shot

revolutionaries, and decided he was a
loyalist. On the other hand, he positively
had to remain in San Blanea for another
month, and the idea of the long dago
looking for him with a pork-knife at all
hours of the night made him shudder at a
frequency approaching H.F. So he walked
up the hill to see the Presidente.

Geary Changes Sides.

He found the Presidente smoking cigar-
ettes and waving long, thin fingers in the
face of an angry concession-hnnter. The
ruler professed to be quite helpless in the
matter, but added that whatever the matter
was—and he did not know—he thought to-
morrow would do as well as any other day.
The concession-hunter confided the immor-
tal part of the Presidente to Halifax—or it
might have been Wigan—and departed.
Then Geary opened out and woke up the
six-foot sleeper with his news. What
excited old Garcia—or was it Manuel ?—
was not the imminent bumping-off which-
Catrlos had ready for him, but the informa-
tion that there was a wireless set in the
State of ——~. He wanted it for the state
army, which was playing chuek-farthing
in thé state stable just then. To cut a long
story short, Geary had to sneak the trans-
mitter, while the President determined to
arrest Carlos severely and bag his receiver.
Vaya, a complete wireless station. Would
Geary be state operator? Yes? - No?
’Scuse, pliss.

At the appointed hour Geary crept up to
the mule-shed and made the spark gibber
a bit; whereupon the long dago and his
bunch of stiffs, ‘with assorted ories of
*“ Down with tyranny !” * A bas Pincome-
tax !” “ Vive independence and death to
the destroyer of the dole!” tossed off a
bumper of hot blood, and, seizing the state
blunderbuss, rushed forth to—to meet eight
state policemen, who knocked the stuffing
out of them.

Fruits of Loyalty.

In return for the transmitter the Presi-
dente sold Geary a concession on all the
mahogany in the Republic across the road
for ten dollars. Geary sold it back to him
for five dollars (paper), and in the morning
they formed a syndicate and sold the
mahogany to the concession-hunter for a
case of whisky.

. The whisky was bad methylated spirits.
There is no mahogany in the Republic across

‘the road. - Geary found that the paper

doltars were printed by the previous admini-
stration and had been .repudiated by the
state army, who owned the state printing-
shop. So he came away with the medical

‘coil in hig left.trouser leg and Carlos’ tele-

phones in his hat.

After this revelation perhaps Geary will
kindly return - the transmitting valve he
borrowed from me. This is Clapham, this
is ; not San Blanca.
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The Marconi-Osram
‘D.E.R) Valve has

now been reduced

from £2 to 27s. 6d.

Apart from its cheapness,
the outstanding advantages

of the ‘D.E.R. (the
Valve which is fitted to

the famous Marconiphone

V2) are:—

(1) It consumes little more
than half the current
used by the ordinary

Valve.

e (2) Its effective life is from
6 to 8 times longer.

(3) It can be used with
filament -dry - batteries
if desired.

The ‘R ’-type Valve has
: also been reduced from

17s. 6d. to 15s. Od.

The Marconiphone V2
is also cheaper.

In consequence of the reduction
in the price of the ‘D. E. R.
-Valves, the Marconiphone V2

1s now sold at

£22 15 O
complete with Headphones,
Valves, Batteries, etc.

The "C'riumﬁh of the KCaster Mind

In case of difficulty apply to

Your local dealer can supply you.

MARCONI'S WIRELESS TELEGRAPH COMPANY, Ltd
Marconiphone Dept., Marcori House, Sirand, Londen, W.C.2
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C~amma Y JUST WHAT IS

WANTED

A Variable Condenser
of right capacity.

Try &
o ) [
WHICH HAVE BEEN

THORQUGHLY TESTED
AND FOUND CORRECT

The ACMIE of \

PERFECTION Y}
SCIENTIFICALLY DESIGNED
BY EXPERTS.
ONE HOLE only for FIXING

to PANEL. Large METAL to
METAL BEARINGS.

Completely assembled, as illus-
trated, including
KNOB and DIAX,.
ndon, E.17.

\{essn Jackson Bros., J ol lem{en [mfomam
Dear Sirs,—It will be of interest to = ‘001

Can be mspected and purchased in
LIVERPOOL, at Messrs. LEWIS’S LTD.
{Wireless RANELACH ST.

ept.),

| } =
r Offi Lond
L ? D
“@ & 9 99'Phone :

bnsoltcxted Original can be seen at
LT T

«. 8/6 | Packing and }

gonluumt()‘“ f’hat 1 hahve t;it?d thelz # =
arlable Condensers bought frem you & "QOO o - ostage
and of your make. Types ‘001 to the w . 75 8/ o
e Condensers came through the tes .
with verysatisfactory results, being of : 0088 o 5/9 One only, 9d.

nlxe capn:lty tspehciﬂedr {‘t mt with | “0002 ~5/-1Two ..1/
pleasure I write these few lines to con-

gratulate you on the excellent results. 1 VERNIER 4’/' Three .. 1/3
—Yours faithfully, A.W.— AM.IJEE. b amwwsamsemamsssnsm
Obtainable through your dealer or direct from :—

JACKSON BROS., s
(First Floor), 8 POLAND STREET, OXFORD STREET,

LONDON, W .1. TRADE ENQUIRIES INVITED
Gerrard 6187,

Benwsesnw
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“WIRELESS REVIEW

ano SCIENCE WEEKLY™
Price 3d,

EVERY amateur interested in wireless generally,

and not solely and particularly in *‘listening-
in,” has realised by now that Wireless Review and
Science Weekly is the leading high-class weekly
journal. Its contributors are for the most part
men of universally accepted eminence in the
world of Wireless and Science : it has corre-
spondents, specially retained, in Berlin, Paris,
Russia and America, to supply news of develop-
ments in Science and Wireless worthy of the
British amateur’s interest, and in conjunction
with Popular Wireless it supplies its readers with
an unrivalled information bureau. Every query
from a reader receives the most careful attention.
If necessary it is sent to the Scientific Adviser-
in-Chief, Sir Oliver Lodge, for expert elucidation.

On Sale every Tuesday

1f you are really keen on your hobby, you will
not fail to purchase

“WIRELESS REVIEW

axo SCIENCE WEEKLY”
Price 3d,

Every Tuesday
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PRACTICAL IDEAS
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AN ADJUSTMENT
WRINKLE
FOR VALVE SETS.

IT is perhaps not generally realised what
an important part the grid leak plays
in the ordinary type of valve receiver.
The fact that the actual component itself is
simple to construct—nothing, surely, is
easier than making a few lines with a piece
of soft lead pencil—may have a lot to do
with the summary manner in which it is
disposed of by the ordinary amateur ; and
.yet it is not too much to say that a detector
‘valve without a grid leak and condenser
is inoperative.

Value Critical.

Certain readers may remember tbat in
¢ pre-grid leak >’ days the potentiometer and
battery combination answered the same
purpose. One has, however, only to look
at a dozen modern valve receiving sets to
see that up-to-date valve apparatus has
nothing in common with the last-mentioned
means of obtaining prolonged rectification,
and it would to-day be difficult to find a
receiver on the market employing a potentio-
meter and dry cells.

The correct ohmage value of a grid leak is
undoubtedly best appreciated by those
amateurs whose apparatus depends upon a
single variable condenser or adjustable
inductances for tuning:

Simplicity of control is the aim of all
designers of valve receivers, and the
advantages to be derived from apparatus
which can be adjusted by the movement of
one control, such as the simplified form of
“flivver ” circuit, are obvious.

Such circuits, however, will, according to
the condition of the atmosphere, be found
to vary a good deal in sensitivity of recep-
tion, and the elimination of jaimnming often
becomes a formidable problem.

The Variable Leak.

Those readers who have experienced the
annoyance of achieving exceptionally good
results—and talking about them—and then
failing dismally, perhaps the very next day,
to justify such remarks to others, will do
well to use a variable grid leak.

It is not, of course, an infallible cure for
all the troubles experienced by the
* listeners-in,” and it i¢ not claimed that its
inclusion in the circuit is a sovereign
remedy for atmospherics; but when next
your favourite circuit fails to function to
your satisfaction, and you have tried with-
out success a hundred-and-one tests to
find out why, give a thought' to the too
often forgotten grid leak, and try vary-
ing :lts value—you.may be surprised at the
result.

CHANGE

BAROMETER DIAL,

CIRCULAR GRADUATED
SCALE . INDICATING
HEIGHT OF*BAROMETER

READING IN tNCHES

A
WIRELESS BAROMETER.

AMONG the items regularly broadcast
are the daily weather reports and

barometrical readings: But how
many listeners-in have studied the baro-
meter with care for themselves, or (g]assiﬁed
weather as other than * good ” or “ bad ” ?
To these the announcements must convey
a very vague impression. A definite means of
following the weather report is provided by
the accompanying simple barometrical dial.
Below this has been separately drawn
a pointer, and the suggestion is that
those interested should cut out the dial
and pointer, and paste them on to card-
board.

Useful Research.

Then fix the pointer to the centre of the
dial, so that it can be turned to correspond
with the report of the day. In this way some
real knowledge of weather conditions
should be gained from the account given
by the broadcasting stations. For example,
should the daily reading at some point or
other be 31 inches, then the forecast in that
quarter will te “ Very.Dry,” whereas
285 inches indicates “ Much Rain.” Inter-
mediate points are graduated accordingly.

A uscful field for research is also opened
up in that the readings of the barometer
can be compared with the atmospheric
conditions. The types of atmospherics ex-
perienced at various readings of the baro-
meter should be noted and tabulated. It
will be found that to a large degree the
weather can be foretold by the nature of
these discharges, and much useful informa-
tion on this little known subject may be
compiled.
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The Editor will be pleased to puhlish concise reports of meetings of Wireless clubs and

associations, Teserving> the right to curtail the report 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 Radio Soclety of Great Britain.

The Beckenham and District Radio Society.

On Thursday, July 12th, the above society
introduced a remarkably able lecturer and
exponent of dual amplifieation circuits in Mr.

Voigt, who was very ably assisted by Mr.
Knight, AM.LE.E.
Sec., Mr. J. F. Butterfield, 10, The Close,

Elmers End, Beckenham.

Croydon Wireless and Physical Society.

At the ordinary meceting on July 7th, Mr.
C. W. Hale (2 H 8) described and demon-
strated a three-valve
set (1 h.f.,, 1 det., and
11.£.) of his owi design.

Owing to the holi--
days, the next meeting
is held over until the
middlo of Septemnber.

Hon. sec., B. Clapp.
Meadmoor,. Brighton
Road, Purley.

The Radio Society of

Great Britain.

-.On Thursday, July
5th, at 7.15 pm., a
special message was
broadeast congratulat-
ing this society on the
attainment of its tenth
anniversary.

At the next general
meeting of the Radio
Society on July 25th,
a paper was read by
Mr. Philip R. Courscy
whicl: has been con-
tributed by Mr. Lionel
J. Hughes, entitled
‘* Resistance Capacity
Coupled Amplifiers.”

Hon. sec., Leslio
MeMichael, M.Inst.
R.E., 32, Quex Road,
West Hampsatead,
London, N.W. 6,

North London Wireless Association.”

On July 9th, 1923, Mr. W. L, Johnson gave
his lecture on ** Radio Metal Crait.”

A resolution was carried declaring the associa-
tion closed during the month of August.

Hon. sec., Mr. J. C. Lane.

The Yiewsley and West Drayton Radio Society,

A meeting was held at the Chapel Rooms,
Ernest Road, Yiewsley, on July I1th.

Mr. Alan Smith, of “The Studio Electric,”
Yiewsley, had brought a camera along, and a
few exposures were made.,

Mr. L. N. Tyrrell gave a lecture on tho follow-
ing Wednesday.

Hon. sec., J. H. Sutton, Esq., 47, Acacia
Avenue, Yiewsley.

The South Norwood and District Branch of the
Radio Association.

The meecting on Thursday, July 12th, was a
discussion on * Broadcasting,” opened by
Mr. 8. W. Butters (5 V U).

Mr. Butters spoke of the “ good old days ** of
2MT and led up to the present day, com-
paring the British with the American methods
of broadecasting.

Mr. E. A. Saunders t.]xen gave his views on the
subject, suggesting an ** aerial hunt ” by radio
society members organised by the P.M.G. in an
attempt to run to earth the pirates.

After this discussion Mr. Butters and Mr.

‘SBaunders each gave a short lecture on * Tele-

vision and Photos by Wire and Wireless.”
Mr. Butters remarked at the eonclusion that
both himself and his colleague were experi-
menting in this direction and hoped to bring
the results of same before the braneh within a
few months.

NoTe.—Mr. A. Trill,.a member of the above
society, was successfu] in winning a £5 prize in
the ** Man Hunt * recently orgamsed by 2L O.
Mr. Trill followed the “ Uncles "’ on a cycle for
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loud speakers are extremely neat, and it is
claimed that they are acoustically perfect.
They are supplied in three different resist-

ances.
*® * *

A very neat and well-printed catalogue
has lately been issued by C. I, Elwell Ltd,,
the makers of the well-known Aristophone
receivers. Besides depicting these com-
plete receivers, the catalogue contains many
illustrations of every type of component
from a telephone tag to complete aerial
equipment,

* *

Radio * Stocks” have forwarded price
list No. 157. This leaflet contains a very
good selection of accessories, wonderfully
cheap yet of good class. We note that
this firm guarantees to fully refund for any
material not giving satisfaction without
question.

* * *

It is not necessary for those living in the
Midlands to get their wireless apparatus
from London when such a good selection
can he viewed in Halifax, for instance, at

the showrooms of

the Electrical Supply
Stores. This firm’s
catalogue fully bears
this out, it being
filled with details of
highly efficient com-
plete sets and well-
made accessories,
ete.

& * *

An interesting
little leaflet has been
forwarded to us by
W. V. Webber. Itis
descriptive of many
neat accessories, also
pricing complete
valve 'sets. Partic-
ular attention is
drawn to the valve
panels which are
fitted with a fuse,
thus saving any fear
of burning out a
valuable valve.

* 3 *

We have received

Some members of the Tottenham Wireless Society, together with the Club Set.

half an hour, and only gave up the chase when
the chain of his cycle broke.

Hon. sec., C. H. P. Nutter, Radio Corner,
Selhurst Road, South Norwcod, S.E. 25.

Catalogues

Two interesting leaflets have been for-
warded to us by “ Siemons,” one dealing
with their loud speaker and the other with
a special type of dry battcry to be used for

the dull emitter valve. Jn these batteries
provision has been made to counteract the
natural drop of voltage through usage by
the addition of a few spare volts above the
three required for this type of valve. The

a sample of ‘ Re-
ceptite” crystal
from Messrs. Cook & Co., and have found it
gives very good results. As a detector for
use with an H.F. amplifier or a dual ampli-
fication set the erystal is wonderfully stable
without losing its sensitivity.

* * 3

Generally speaking, head telephones used
with a horn as a loud speaker do not give
good results, but the ‘ Premier Telephone
Co.” state that with the large pattern
“ Sidpe ” ’phones, for which they are the
sole agents in Great Britain, excellent
results can be obtained with a horn, owing
to the clear and loud signals these ‘phones
give.

* * *

A variable grid leak is a very useful addi-
tion to any valve set, and should be used
when valves are being eonstantly changed.
A. H. Hunt, Ltd., have forwarded us a
leaflet descriptive of a very neat variable
leak which they haye placed on the market.
The advantage of this leak is that it is made
to _work conveniently either for panel
mounting or otherwise.
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RADIOTORIAL

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

It is indeed good news to hear that dull emitter
valves are now obtainable for 27 8. At this price
they are within the rsach of any amateyr contemplating
the employment of a valve set, because of the economy
they effect in respect of the accumulafor. Two volts
will suffice to supply the necessary current, and
as the current consumption even at this reduced
pressure, is but half that of the ordinmary type of
valve, it will be seen that a 4-volt 20 amp. aceumulator
could be replaced by a 4-volt 5amp. accumulator
using a single dull emitter.

It is interesting to note that dull emitters can be
used on the *“P. W.” Combination Set with quite
satistactory results. This increases the usefulness of
this receiver for portable work to a conmsiderable
extent, and permits a maximum of efficiency for a
minimum of bulk and weight—impertant points in
the case of out-of-doors wireless work. |

Visitors continue to attend the morning demon-
strations at the offices of ** POPULAR WIRELESS ”
in steady pumbers, aad the universal opinion of
all’ those that examine the receiver and hear it
working is that it is THE set of the day. Mr. B. Simmons,
R.Sc., of 182, Brooke Road, E. 5, who attended the
demonstration on July 31st, expressed but the general
opinion when he remarked that the ‘ P.W.”” Com-
bination Set is ‘¢ All that the desigmers say.”

THE EDITOR.

Owing (o the enormous number of queries
received daily - from readers of POPULAR
Y IRELESS, | have temporarily decided to limit
the number of questions sent in by one reader to
three. Readers are asked to keep their questions
as short and as concise as possible in order that
tite minimum of delay can be exercised in answer-
ing queries. Until further notice three questions
from one reader will be the limit for one letter.
All questions should be addressed to POPULAR
WIRELESS Queries Department, Room 133, Fleet-
way House, Farringdon Street, London, E.C.4.

Readers are requested to send the necessary
postage for reply.

The Editor desires to direct the atten-
tion of his readers to the fact that, as
much of the information given in the

columns of this paper is of a technical
nature and concerns the most recent
developments in the Radio world, some of
the arrangements -and specialities de-
seribed may be the subject of Letters
Patent, and the emateur and trader would
be well advised to obtain permission of

the patentees to use thz patents before

doing so.
.
e HFQUESTIONS
== ND
70 ANSWERS
6 = G

* DANIEL ” (Bristol).—I am told that I can
charge my accumulators by means of a
Daniell cell. Is this possible ?

Yes, the accumulators may be charged by means
of Daniell crlis (you will, of course, require more than
one). Thus for a 4-volt accumulator you will need
approXimately six cells, while you will need about
nine for a 6-volt accmnulator. ILarge cells should
always be used and will not need eonstant attention.
The zincs should he carefully looked after and re-
newed when eaten away. The copper soltition must
be kopt at its right strength. The celis should, of
course, be connected in scries, the copper being taken
to the positive terminal of the accumulator. These
cells ar¢ only useful for keeping up an accumnlator as
they give out too small a current for initial or full
charging.

* * *

S. €. (Walworth).—I have built the Flewel-
ling circuit, in fact, I have-taken it down and

put it up three times, but fail to get any sign
of whistle, while 2 L O is only just comfortable
on the 'phones. Can you give me any possible
faults that I may look for ?

In the first place it should be stated that, owing to
the fact that this eircult relys on its strong reaction
properties, it is not permitted by the P, M.G. for broa-
-cast reception. As you seem to have wired the cirtilt
up correctly, the trouble cannot be looked for in t)ﬂs
direction. Possibly your coils are wrong—the reaction
shonld be half-as large again (or even more) than the
A.TJI. The H.T. battery algo should be variable and
should give a maximum of about 100 volts for best
results. Make sure that the windings of the two coils

. run in the correct directions, otherwise no reaction

effect will be obtained. A little experimenting with
the values of condensers will probably result in the
whistle being obtained. Once obtained the difficulty
8 to tune it out, this being accomplished by varying
tlhekcoupling between the coils and the values of the
caks.

# # ®

A. Q. T. (Wimbledon).—In the article on
valve-crystal circuit in ““ P.W.”” No. 48, there
appeared (Diagram 3) a dual amplification
circuit. I have built up this set and am getting
very good results. To increase my range I
wish to add reaction. How is this accom-
plished ?

Reaction may be obtained in this circuit by coupling
the anode eoil, that is the one in the crystal receiver,

to the A.-T.I. Note that this type of reaction is not
permitted by the P.M.G. for broadeast reception.

* * *

A. 8. K. (Brighton).—What is the reason for,
applying a negative potential to the grid of an
L.F. valve ? How can this be applied to a dual
amplification set ?

The effect of a negative blag on the grid of an
amplifying valve is to make the valve work on a
different part of its grid volts—anode eurrent curve.
During usual working the valve operates on the
straight, steep portion of the graph, and the anode
current is proportional to the grid potential. If we
operate the valve at a bend in its characteristic curve,
by giving the grid a negative biag, we then find that,
an increase of 1 volt, say, in the grid potential will
producc guite a large inerease in the anode cwrent,
while & decrease of 1 volt only results in a small-de-
crease in the anode current. If carried to excess this
bias will resuit In distortion or loss of signal strength,
8o that a wvariable bias should be employed. The
simplest niethod of applying the negative potential
to the grid is to connect a dry battery, preferably
tapped at frequentintervals, in the grid circult betwden
the filament and the grid.  The filament battery is
connected so that the minus goes to earth (or grid),
and the grid battery is placed in series with the L.T.
negative and the earth connection—thatis, to negative
ﬂ}aé}:ent :ocket of the valve and to the earth terminul
of the set.

(Continued on page 906.)

(2) JOYS OF THE “P. W.” SET.

(1) TRIALS OF A *“STUNT” SET.
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EDISWAN —HULLO—
New Low Temperature EVERYBODY

(Dull Emitter) VARIABLE CONDENSERS

COMPLETELY ASSEMBLED WITH EBONITE

ENDS AS SHOWN IN SKETCH,
PRIGE REDUGED
from £2 to 27/6

v PRIGE REDUCED
\ from £2 to 27/6

\ inos.

Every care must
be taken that not
more than two

volts are put .
e F " 8 .
across filament. ']afle]&:i.zlnt: o .130 il
Anode Volts «s 20—30.
Bulb Diameter ., 29 m.m.

Overall Length
including pins ..
Cap e s s

110 m.m. max.
Standard 4-pin.

July 1st saw the reduction in price of
our R. Valve from 17/6 to 15/-.

NOW we announce another enormous
price reduction—our Dull Emitter

Valve type A.R.D.E. previously costing
£2 is reduced to only 27/6.

Improved methods of production, coupled with years of
experience in Valve manufacture, make this wonderful offer
of ours possible to-day.

Use this Valve under proper conditions and reliable per-
fection is the result. Simply see that only 2 volts are
passed across the filament.

We also manufacture complete Receiving Sets, Accessories,
H.T. and L.T. Batteries. Ask for Descriptive Leaflets.

If your usual Dealer cannot supply you send us'a p.c. with
his name and address.

FREE.—Illustrated Booklet entitled
Valve.” Have you had your copy?

EDISON SWAN ELECTRIC CO., LTD., & REDUCED

Contractors to H.M. Admirally, War Office, Royal Air Force.

123/125, Queen Victoria Street, E.C.4,
and 71, Victoria Street, S.W.1.

Works : Ponders End, Middlesex.

“The Thermionic

Branches in all Principal Towns.

|| EvERYTHING
<

\J{EECTRK e

ASSEMBLED BUT WITRH-

OUT EBONITE ENDS,
‘001 - 8/-['001 = 66
*00075 - 6/9/°00075 - 5/6
*0005 = 5/11/°0005 - 4/6
*0003 = 4/11/°0003 ~ 3/6
‘0002 =~ 3/11{'0002 - 2/6
0001 = 3/8{°0001 = 2/3
Vernier = 3/3|Vernier = 1/9

Pair of ebonite drilled
ends to fit yourself on
above 1/- extra:

NOT A BAG OF PARTS.
NOTE. — Postal Charges 9d. per set,
otherwise not executed.

To callers 1d. in the 1/- discount off

condensers.

Variometer on ebonite, W. 250750
metres, internally wound. Very
fine. Sell at sight, 17/11.

Fixed Condensers (fmm 0002 to
.006), 9d., 1od., 1/,

Ebonite Dials (W|th knob 0-180),
1/4 and 1/86.

Turned Ebonite Valve Holders,
8 nuts, 1/-.

Fil. Resnstance, 1/8, 1/10, 2/3.

Fil. Resistance, 7 ohms, 3/6.

French ** R ” Valves, 9/86.

Moultded Valve Holders, with
nuts, 9d.

Perikon Crystal Detectors, glass,
2 crystals, 1/4, 1/6 and 2,’8

Glass Dustproof high-elass De-
tector (whisker), 3/-.

Contact Studs and Nuts, doz. 41d.

Valve Pins, doz. 7d.

2B.A. N'uts, 3 doz, 7d., 1/10 gross.

4, 5, 6 B.A. Nuts, 8 doz. 6d., 1/6
gross.

Terminals, special offer with nut,
4 for 3}d.

Valve Legs and Nuts, 1d. each,
9d. doz.

Vg;\-e Legs with shoulder, 2 for

d., 1/- doz
good, 8d.,

Switch
10d.,

Twin Flex, 4 yds. 7d., 12 yds. 1/7}.

Genuine (Shaw’s) Hertzne, ad.,
1/-, 1/3, 1/6, according to size.

100,000 ohm Resistance, 2/3.

T.M.C. ‘Phones,
B.B.C., 22/6.

Grid Leak & Condenser, .0003, 2/-.

Coil Hoiders, 3-way, on ebonite,"
6/- and 6/6.

2-way Coil Holders, good value,
5/, 5/6.

15 v. H.T. Batteries, 2 plugs, 2/6.

30 v. H.T, Batteries, 2 plugs, 4/6.

38 v. H.T. Battértes, 2 plugs, 4/9.

100 feet 7/22 Aerial wire, 4 Insula-
tors, the lot, 2/6. No post
orders

Reul Ebonite Knobs, 2 B.A, Bush,

A rms, very

Please note that a special dis-
count 1d. in the 1/- ls given off
many articlies in the windows
where not marked NETT. This
must save you a large sum, as in
any case profits are reduced to a
minimum.

4,000 ohms, |

Marconi R Valves, latest type,
45-60 v., 14/11,

Brunet 4,000 ohm genuine 1st
quality Headphones, 17/11.
. & K. 6,000 ohm Headphones,
extra loud, 15/11.

H.T. Batteries, 2 Wander plugs,
66 volt, 8/6.

H.T. Batteries, 2 Wander plugs,
60 volt, 8/-. .

Aerial Wire, 7/22 per 100 feet,
2/34 and 2/1}. No post orders.

Rota‘( Accumulators, 4 v, 40 amp.,

5/6.
'Phone Cords, double, extra long,

10d.
51 Intervalve L.F. Transformers,

11/6.

Wound Coils, 6 x 3, Turns 180,
W.L. 1,100, 1/6.

Wound Coils, 12 x 4, Turns 400,
W.L. 3,800, 2/6.

Variometefs, very good
2507750, 3/5.

Crystal Detectors (whisker), extra
value, 1/1 and 1/3.

value,

Large Telephone Terminals,
2B.A, with nut and washer,
2 for 3id.

Terminals, all kinds, with nuts
and washers, 4 for 6d.

Basket Coils (8 in set), up to
3,000 metres, well made and
efficient, 2/6.

1 Switeh Arm, 12 Contact studs
and- nuts, -the lot -1/~

Sleeving, takes 18-gauge wire,

. 8 yards for 1/-

Insulating Hooks, 8 for 3id.,
1/- doz.

D.P.D.T. Switch, compact, high-
class article, 2/3}.

4 yards Copper 18-gauge connect-
ing wire, 2d.

8 yards Bell Wire, 21d.

8 yards Bell Wire, D.C.C., L.R., 83d.

Radio Instruments, Ltd. .F.
Intervalve, 25/-.

6 v. 60 a. Accumulators, extra
bargain, 80/-.
SPECIAL PRICES RADIO CLUBS
AND TRADE.

IN STOCK. — Mullard Ora,
Cossor, - Ediswan Valves, and
Crystals of every description.

Everything you want for your set.

We want {Iour business by post, but MUST llaue postal charges as

follows :
1/- (or any pm‘t)

M.

10/- 2d. in the 1/- (or any part) ;
Over 20/- carriage paid

RAYMOND,

20/- 1id. in the
Condensexs excluded).

27, LISLE STREET, W.C. 2

Right opposite DALY’S Gallery noor.

Open 9-8. Saturdays 9-6.

Sundays 11-2,

*Phone : Ger, 4637,




RADIOTORIAL
QUESTIONS AND ANSWERS.

(Contsnued from page 904.)

A. J. B. (Doncaster).—What is the formula
for caleulating wave-lengths to which an aerial
circ:it can be tuned, having the A.T.C. (1) in
serizs; (2) in parallel ?

¥ »r standard aerials, the capacity of which can be
tal :n to be about 0003 mfd., the following formula
is used, A\=1885n/LX K, where L abd K are the
total Inductance and total capacity of the aerlal
cirouit. If the A.T.C. is in series you will have to

cajeulate the total capacity from the formula E‘-:

I;+ & Thus, if the condenser you intend to
use has a capacity of ‘001 (max.), and is in series
with the aerial, you will reduce the capacity of your
aerial system, the resultant capagity being found
as follows : l | i

1

K 00 ‘0009 .

The resultant capacity is then used in the formula
%\=}(885 L x K, where it takes the plaee of “0003
or K.
maximum wave-length will be given by A\=1885
A1, % K where K is (‘001 + -0003) = 0013 mid. In
cach case the answer is only approximate, as the

. capacity_of the aerial system (‘0003) is only roughly
correct. ‘The inductance of the coil in microhenries
must be calculated from the ordinary formula for
inductance. The inductance of the aerial will be
fairly low.

* L L]

A. P. D. (Wandsworth).—I have built a
four-valve set, using a loose coupled tuner,
but find it verv difficult to tune in distant
stations. Would a “stand-by tune” switch
belp at all ?

A switch would be very useful in that capacity, as
it cnables you to tune'in on fhe aerial eircnit before
bringing in the selective tuning of the loose coupler.
The connections of a “‘stand-by tune’’, switeh are shown
inthe diagram. A series parallel swit,cl\is also shown,

3

-000S
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If the condenser is used in parallel, then the

end is always a useful addition to any receiving set.
To tune, iplace the scries parallel switeh in series ot
anllel. the former to decrcase the wave-length, the
atter to increase same, and place the * stand-by
tune * switch in the ** stand-by * position, and tune
until best results arc obtained on the primary coil
alone, Having obtained loudest signals on this,
switch over to the ‘‘ tune ™ side, and then readjust,
but this time with the ait of the secondary. Tuning
on a multi-valve sct, using both primary and second-
ary coils, is usually very tedious, and the *‘ stand-
by tune ” switch does much to s[mplify this always
tricky operation.

* * £

P.W. C. (Hull).—In the “P.W.” Combinafion
Set would the dull emitter type of valve give
just as good results as an ordinary R type-?
May variometers be used in place of the coils
shown ? Can a vario-coupler be used ? How
is reaction obtained on this circuit ?

Yes, the D.E.R. valves ean be used on this circuit,
and one that we are trving at present is giving excel-
lent results. Variometers may be used. In this case
the variable condensers could be dispensed with as
far as fine tuning is° concerned, the only advantage
in leaving them in being that they would decrease or
increase the wave-length if put in serics or parallel.
Note that thie anode variometer should for best
results be larger than the A:T.I. Reaction is obtidined-
by coupling the anode and A.T.I. together. This, of
course, would be a difficult operation using wvario-
mweters, Note that this reaction would not be per-
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mitted by the P.M.G during broadeasting hours. As
regards the vario-coupler, it could be used, but in
what capacity yoa do not state. You could, Instead
of only using & primary coil, add a secondary in the
usual manner, making the stator act as primary and
rotor as secondary. Again, the stator could be used
as A.T.I. .and the rotor as anode, but the remarks
above as regards reaction during broadeasting still

apply. As a matter of fact, it is advisable to keep to*

the details as given in POPULAR WIRELESS as far as
possible, otherwise the full result from the set may
not be obtained.

{ ORRESPONDENCE

(13

THE “P.W.” COMBINATION SET.

The Editor, PoPuLAR WIRELESS. (

Dear Sir,—We thank you for the copy
of the article on your PoPULAR WIRELESS
Combination Dual Amplification Circuit.
Since receiving the above we have had
pleasure in testing this circuit, and as
regards results can safely state that it is
very excellent. One of the chief charac-
teristics of this circuit is its stability and the
ease of operation.

We are glad to note that the filament
rheostat is placed in the positive lead of
the filament battery instead of the negative

‘lead. This greatly assists in obtaining

both efficient and stable operation.

There is just one point which we think
should be attended to with a view to obtain-
ing under all conditions good results, and
that is a condenser should be placed across
the high tension battery; this condenser
having a capacity of at least ‘05 mfd. The
advantages of this condenser will not be

noticeable with a new anode battery, but -

if an old battery is in use, or one possessing
a fairly high internal resistance, this con-
denser will' tend to eliminate any bad
effects due to such a resistance.

It is ‘of course important that an R.I.
transformer is used.

The omission of a grid resistance rod is a
good point, and of course if aerial reactiqn
were resorted to still better results could
be ohtained.

We can confidently state that your cir-
cuit is a sound one.

Yours faithfully,
Rapro INSTRUMENTS, LTD:
12, Hyde Street, ’
New Oxford Street, foondon, W.C.1.

The Editor, PorvLAR WIRELESS.

Dear Sir,—In reply to your letter of the

26th ultimo, regarding the Porurar
WireLEsSs Combination Dual Amplification
Circuit, our Technical Director, Mr. A.
Chapman (who you will remember, is the
inventor of the famous 3-Electrode Variable
Condenser), is of the opinion that this
circuit would afford a very high degree of
sensitivity, and enable long range reception
to be effected with a minimum number of
valves. Furthermore the H.F. amplifica-
tion coupling described on the diagram
would effect an appreciable degree of
selectdvity to the A.T.I. input, despite the
fact of its being direct.coupled.
- We trust that the above opinion, coming
as it does from one who has been identified
with wireless work since the earliest days,
will prove of interest to your readers.

Thanking you for giving us the oppor-
tunity of commenting on this very interest-
ing circuit.

We are, dear sir,
Yours very truly,
AR T

4, Victoria Street,
Westminster, S.W.1.

P.0.Z. ON A CRYSTAL.
The Editor, PoPurLAR WIRELESS.

Sir,—With reference to the reception of
P O Z on a crystal set, I receive this station
regularly on usual single-slide coil type on
an indoor aerial of 17 ft. span. . This is
arranged in a loft under the ridge of the roof
and is about 38 ft. above the pavement.

On the same aerial, but with loose coupled
crystal set, 2 L O (1 miles) can be heard (and
read) 15 ft. from the ’phones, and Birming-
ham has been heard occasionally.

i Yours faithfully,
E. F. FULLFORD.

8, London Road, Clapton, E.5.

IN THE MEDITERRANEAN.

‘The Editor, PoruLAR WIRELESS.

Dear Sir,—With reference to the letter
from ‘ Birdcage” re POZ time signals
in your issue of July 7th, I would mention
that these signals are easily received in
the Mefliterranean on a small cargo boat—
where the aerial attains no large dimensions
—using crystal only, and are frequently
received, atmospherics permitting, in the
Red Sea and Indian Ocean at midnight,
G.M.T.

With valves, on a ship’s aerial, these
signals can be read in Japan.

Yours faithfully,
* SPARKs.”

Abevdeen.

FEW CORRECTIONS NECESSARY.
The Editor, PoPULAR WIRELESS.

S1r,~—I was surprised to see the fuss your
correspondents are making in your issue
of July 21st about .the reception of the
Nauen Time Signals on a crystal. This
place is farther from Nauen than any part
of the British Isles, yet when I was control
officer at Ismid (60 miles east of Constan-
tinople) zoon after the Armistice, I took the
time signals regularly from Nauen and F L
on a plain piece of galena.

I was also much amused at the glib
manner in which your correspondent
“ Anode ” presumes to instruct his fellow-
readers as regards both the Nauen and F L
signals without apparently knowing what
he is talking about. He tells us poor
ignorant people that the letters MG Z
which follow the Nauen call-letters PO Z
are ‘“‘the German equivalent for °time
signals’ !’ They are nothing of the kind ;
they are simply the initial letters of the
German words, “ Mittag Greenwich Zeit ”
that is, Greenwich Mean Time, on which
both the Nauen and F L signals are based.

Then your well-informed correspondent
“ Anode "’ says the F L signals begin at
10.45, whereas they really begin at 10.44
G.M.T. That corresponds with about 12.44.
local time here.

I am, etc.,
W. GorpoN CAMPBELL.

Constantinople.
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CORRESPONDENCE.

(Gontinued from page1906.)

‘To the Editor, PoPULAR WIRELESS.

Dear Sir,—With reference to * Bird-
cage’s ” Jetter in P.W., July 7th, I find
that most amateurs gaze at you open-
mouthed when you tell them that: ““ Oh,

es, Nauen time sigs. come in so-and-so ! "

hey say, * On a crystal ?”

Now, there is no reason why any amateur
who has bought a good crystal set, no
matter how simple, or who has taken the
trouble to make oné, and who is under
average conditions, should not get P O Z.

One’s aerial should be high and long
and well-insulated. Nothing else matters.
My aerial is 50 ft. from the Vround but, on
the average, 5 ft. above “the " lead roof
(the whole length). It is-75 ft. long. In one
place I have actually had to bind the wire
with rubber tape, because it rests on a
gable. Its capacity is huge, because a coil
made according to P.W. instructions, to
tune to 700 metres max., brought in
Croydon (900 m.) at the half-way point,
using no tuning condenser. This aerial,
which is in the * wireless shadow ” (with
relation to Berlm) of the high part of
Hampstead, brings in POZ at midday
with perfect clearness, and at midnight,
with several times the loudness, FL
(Paris) can be read with ’phones -on the
table.

The following notes may interest :

The earth is ancther lead roof at lower
level. A loose coupler has not much
advantage over a single-slide inductance.

The crystal is galena and ‘a 24 or 26
gauge 4 in. copper cat’s whisker, and
the following is important. One can listen
to weak amateur telephony and set one’s
crystal to a nicety for that wave-length—
say, 450. One then tries for, say, P OZ,
which is also weak, but on a vastly different
wave-length (3,100). The result is probably
nil if the signals, if there, are very weak.
The crystal wants re-setting for the ‘new
. (very different) wave. -This phenomenon
is very noticeable on weak siznals, and the
only way out is to set the crystal by
listening to a station on or near_the desired
wave-length.

The phone condenser is .a necessity for
spark signals, strong or weak. Never use
less than 01 mfd. (this refers to crystal
sets only). I often use 3 mfd. My “phones
are of 300 ohms (total) resistance (ex-Govt.),
and are not improved by a transformer.
I have tried out N. & K. (German, 3,000
ohm) ’phones, Sterling (4,000 ohm), and
Federal (American, 4,400 ohm) against
my own, and find all about equal (used
separately). The condenser notes apply to
these latter 'phones, also.

If the amateur uses more than one pair

of 'phones at a time, they should all be’

of the same resistance; and if he uses
first one pair and then another of different
characteristics—i.e. resistance—he should
reset the crystal and the tuning if this is
sharp.

All the foregoing remarks re crystals
may not apply to all kinds of ‘erystal, but
they may be of help to some who have
failed in long distances if you will publish,
at least, that part of my, I am afraid,
very long letter.

By the way, one-more thing. In dealing

with fickle high-frequency currents. one’s.

(Continaced on page 908.)
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Sold by all Dealers
in Wireless
Components  and
manufactured
solely by
COSSOR VALVE
© Co, Ltd,
Highbury Grove, N.5.

L

E F your Loud Speaker results have been dlsap—

pointing, make sure that the distortion is not
due to your Set. See that the L.F. Transformers
are spaced well a{.)art with the cores at right

angles and preferably earthed.

Above all, riote whether your Valves are of the
right type. "The unique construction of the Cossor
renders it ideal for Loud Speaker use. The
curved filament glowing inside the hood-shaped
Grid and Anode uses practically the whole of the
electron emission, and is responsible for a’
wonderful volume of sound quite free from all
distortion.

To be quite certain of the best possible results,
use C0SSOrs—once tried you will never wuse any
other Valves.

Gilbert Ad.




ELEGTRADIX RADIOS
Immediate Delivery

from our Huge Stocks.

Everything from a Wave Meter to
an Earth Clip.
The best cquipped City Depot.
COME AND SEE US.

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

LESLIE DIXON &Co. A.,ezvslc"imo

9, Colonial ‘Avenue, London, E.1.
TALITE CRYSTAL, 6d. each

Also at 1/ Silver and Gold Cat’s-whiskers, 3d. New lizts,
See last week's advert. ’Phone 202 Yeovii.
THE BRITISH GENERAL RADIO.CO., LTD.,
74, Hendford, YEOVIL.

SPENCER’S -STORES

4.5, MASON’S AVENUE,
BASINGHALL STREET,
: : LONDON, E.C.2 : :
TELEPHONE. LONDON WALL 2292

10/9 post free

‘ Philips * Dut¢h Valves ..
3/8 post free

Morse Keys, Adjustable Beat .. ]
Brown’s ** F > Type Phones .. .. 25/- pair
Famous * Picard °’ French Phones .. 17/6 pair
VALVES REPAIRED.. o 6/9 post free

Our Method of Repair will Please You.

TO WIRELESS EXPERIMENTERS, PATENT YOUR
INVENTIONS.

They may prove very valuable. Particulars and consnita.

tions frce. BROWNE Patent  Agents

(¢ 8
9, Warwick Court, Holborn, London, W.O.l. Estab-

lished 1840. Telephone: Chancery 7647.
e AVON N & K" HEADPHOME e
4,000 Ohms.

Everyone knows the famous ‘““ N & K.'' The
«“AVON ™ N & K is the latest IMPROVED
MODEL. .. .. .. ..-Post free, £1 0 0.
See that the Ear Casec is stamped ‘* AVON.'" Not
zenuine otherwise. Solo Concgasionaires for U K.

UTILITY & RADIO CO.,
329, High Holborn. London, W.C.1.
Factor Agents wanted in all towns.
Book your orders NOW for the winter trade,

CATSEYE" CRYSTAL DETECTOR.
Ever-set and ready. Smallest, Loudest,
Latest. Complete with holder 1/8
Post Free.
APAIL, 37, Red Lion S5t LONDON, W.C.2,
< v AGENTS WANTED.

FOR HOME ASSEMBLY zou should getour Two-Valve

. High-Freouency Reactance Set.
This is thoroughly up-to.date initsdesignandrefinements,
Features in Brief:—H_.F.Valve, Tuned

Radiax Variable Reactance, Aerial,
Fine and Vernfer Tuning, Selective
Secondary Tuning, separate Filament
Resistances, Switch for valves.

Weincludeillustrated instructionsfor
assembly, }ist of 211 parts and their

RADIAX
uses, and Instructlons for working.

WE SATISFY YOU A spjendid Long DistanceSetfor £6:5:0
RADIAX, Ltd., 10, Radio House, Percy Street,
Tottenham Cour: Road, London, W.1.

—BEST DUTCH VALVES, 7/- EACH—,

Guaranteed. Round Bulb, Horizontal Grid.
Trade termson application. "Phone: Regent 1791

HARRIS & RUSSELL, LTD. **s3icta St

THE "MYSTIC" AERIAL

Will ingrease the Signal Strength of your Ceystal
Set or Increase the Range of your Valve Sot

INGREDIBLE RESULTS ARE OBTAINED

HARD COPPER; 100 it, ,.. 7/8
SILICON BRONZE, 100 it, .. 10/6

HENRY HOLLINGDRAKE & SON, LD,
(ESTAB. 1814).
STOCKPORT.

SO}.E AGENTS (LANCASHIRE & CHESHIRE)
for THE CITY ACCUMULATOR CO., LONDON,
ELEGTRONITE CRYSTAL AND
: TORDINODIUM WIRE ::

Anodeor Transformer Coupled at will, °
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CORRESPONDENCE.

(Continued from pege 907.)

insulation cannof be tco good. Alwsys
use ebonite or porcelain everywhere, even
if only in small pieces to mount each
terminal on separately.
Yours sincerely,
* EXPERIMENTER.”
Hampstead.

EUROPEAN TIME SIGNALS.

To the Editor, PoPuLAR WIRELESS.

‘Dear Sir,—With reference to *‘Bird:
cage's " letter in your columns on the 7th
inst. on the reception of the time signals
from Nauen P O Z on a crystal set. This is

unlikely to be a freak, as he thinks possible.

I receive this station regularly every night,
using a crystal. For the daytime signal I
find the addition of one H.F. valve neces-
sary to make the signal audible. '

I append the following list of some of
the European time signals sent out every
day, including Sundays, together with the
minimum, number of valves which I find
necessary for their reception :

Parys, F L, 2,600 metres, spark—
Time signal (international), 09.25 to
09.30. (Crystal alone.)

Time signal (rhythmic bcats), 10.00 to

. 10.03. (Crystal alone.)

International collective met. forecast,

10.05 to 10.25. (Crystal alone.)
U R ST, signal, 10.34. (Crystal alone.)
Corrections for scientific time signals,
10.36. (Crystal alone.)
Time signal (French system), 10.45 to

10.49. (Crystal alone.)
Time signal (thythmic beats), 22.00 to
. 22.03. (Crystal alone.)
Corrections for ditto, 22.35. (Crystal
alone.)

Time signal (ordinary), 22.45 to 22.49.
(Crystal alone.)
Navex, P O Z, 3,100 metres, spark—
Time signal (international), 11.55 to 12.00.
(1 H.F. and crystal.)
Ditto, 23.55 to 24.00. (Crystal alone.)
Moscow, R A 1, 5,100 metres, spark—
Time signal (Russian system), 21.55 to

22.10. (1 H.F. rectif. with react. to
H.F.).
Alove times are G.M.T.

Yours faithfully,
J. W. PALLISTER.
Stockton-on-Tees.

MUSIC FROM F L.
To the Editor, PoPvLAR WIRELESS.

Dear Sir,—The following may be oi
interest to your readers. Using only a
crystal (galena and cat’s whisker), I can
receive both music and speech from the
Eiffel Tower. The speech is clear enough
to read, and the circuit I am using is a
simple crystal circuit. The inductance is
a No. 250 De Forest coil, ‘0005 condenser,
and a pair of Brown’s 8,000 ohm ’phones,
and no blocking condenser.

I have a very good twin aerial of 140 ft.
in length.

I ean also hear Croydon and London
telephony, and a very faint sound of
Radiola.

Yours very truly,
G. S. Harrisox. -
Goring-by-Sea, Sussex.

RECENT WIRELESS
INVENTIONS.

The following abstracts are specially con-

tributed by Mr. Harold J. C. Forrester,

Fellow of the Chartered Institute of Patent
Agents, 88-90, Chancery Lane, W.C.2.

Grant of the following patents can be
opposed and printed copies of the full
specifications obtained.

198,362. — W. DUBILIER. — CON-
DENSERS. — The plates are secured
together by two or more tubes passing
through the stack and riveted over at
their ends. Terminal members may be

-placed over the tube end before riveting,

and the end plates may be of fibre, etc., in
which case the condenser may constitute a
grid leak if a pencil line be drawn across the
plates from one terminal to the other. A
number of condensers may be clamped
together by bolts passed through the tubes.

198,368. — MARCONI’S WIRELESS
TELEGRAPH CO., LTD.— BRCAD-
CASTING.—In order to render broadcast
signals unintelligible to unauthorised re-
ceivers, the carrier wave, in addition to
having the desired signals, is modulated by
confusing tones and signals such as tones
outside the speech range, musie, or com-
binations of tones, which may be changed
from time to time. The interferences are
eliminated for authorised receivers by
supplying filter circuits, etc., the coils of
which may be set in cement to prevent
duplication.

198,469.—A. J. R. STREADWICK.—
GRAMOPHONES. — For controlling the
sound of a gramophone, etc., an aper-
tured diaphragm is provided in the sound
passage, and carries guides in which slides
an apertured shutter whereby the volume of
sound emitted may be adjusted.

198,499.—J, TIMMS.—BATTERIES.
—Wood pulp boards used as separators in
storage batteries are. protected from the
action of acid by impregnating with paraffin
wax.

PAYING THE PENALTY.

What is the Crook's view of Crime and
“Punishment?—and what is his attitude
towards society? In the eurrent issue of the
' Detective Magazine '’ a master crook, an
intelligent and educated man, gives his
reminiscences (** The Inside of the Under-
world ), which have been verified by the
lawyer who often defended him.

This is a new angle from which to regard
crime, and is in keeping with ths eriginality
of the other articles and stories in the
" Detective Magazine.”” * The Smoke Devil "
is another instance of this atmosphere of
the unusual which pervades this unique publi-
cation. We have all heard of smoke barrages
in the war, but the idea of a criminal using
this method to commit his crime and cover
his escape is certainly new. The * Detective
Magazine,” price 7d. everywhere, strikes an
altogether wew note, and is guaranteed fo
interest the most jaded reader,

A LOUD SPEAKER FOR 7/6=

Comprises superfine horn, bush and nut com-
plete for attaching to ordinary headphoncs. .|
RIVALS ANY SMALL LOUD SPEAKER.
Call or write—MALONE RADIO DEPOT,
17 Piccadilly .Areade, LONDON, S.W. 1.
And at- 7, Hart Streef, ‘Mark Lane, E.C.3.
. 7/8. or by post 8/6.

R/R
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THE WIRELESS PRESS LTD.,

THE PIONEER HOUSE FOR WIRELESS PUBLICATIONS.
- 12-13, HENRIETTA STREET,
LONDON, W.C.2.

recommends to your notice five books which you,

as experimenters, will appreciate.

"

THE RADIO EXPERIMENTER'S HAND-

BOOK. Parts [ & II. By Philip R. Coursey,
B.Sc., F.Inst.P. (Research Editor, The Wire-
less World).

These books are the joy of the genuine experimenter, whose
aim should not be to build an installation from complete
working drawings, but rather to design the set to mect his
own special requirements. These books indicate the chief
features of such design work, and the principles upon which
it depends.

Part I. deals with the General Principles underlying the
design of radio receiving equipment. The Aerial and the
Acrial Circuit ; Receiving Tuners ; Amplifiers and Detectors ;
Heterodynes.  Part Il is devoted to Data and Actual
Quantitative Design, The Mecasurcinent of H.F. Current and
Voltages ; Fundamental Tormule and Data; Aerials and the
‘Tuning Circuit ; Tuning Coils and Inductances ; Condensers ;
Valves and their Constants; Simple measuwrement with
Valve Cireuits,

Price 3s. 6d. per part. Post free 3s. 10d.

PRACTICAL WIRELESS SETS FOR ALL—

HOME CONSTRUCTION MADE EASY.
By Percy W. Harris.

This is a book for the amateur who wishes to make thoroughly
reliable and highly efficient scts. Full working instructions
are given, and the cxcellent photographs and diagrams showing
all wiring connections leaves no possibility of doubt in the mind
of the constructor.

Tt explains How to make a Crystal Set ; One Valve Note Magni-l
fier ; Two Valve Set ; Two Valve Note Magnifier ; T h1:oe Valve
sct for All Wave-lengths ; and How to Fit Indoor Acrials.

Price 1s. 6d. net. Past free 1s. 84d.

THE AMATEUR'S BOOK OF WIRELESS

CIRCUITS. By F. H. Haynes (Assistant
Editor, The Wireless World).

The 111 practical circuits contained in this book have been
specially preparcd to meet the requirements of all users of
wireless apparatus,

You will find in this book all the circuits vou need, cach one
accompanied by practical advice, and condenser values are
shown in every case.

I'he pages measure 10X 6} inches. This size has allowed the
author ample space for setting out clearly the most complicated
circuits, even to the smallest detail.

Price 2s. 6d. net. Post free 2s. 10d.

CONSTRUCTION OF AMATEUR VALVE

STATIONS. By Alan L. M. Douglas.

‘T'he amateur who wishes to male his own apparatus, but does
net quite know how to design it correctly, should get this
book. It takes you carefully through the theory of the wxalve,
gives suitable circuits for one, two, three, four, or seven valve
sets, explains the construction of valve control pancls, various
tvpes of tuners, condensers-—fixed and variable, deals with
transformer and resistance-capacity coupling, H. and L.T,
battery circuits, tclephone receivers and loud speakers, Morse
inkers, aerial and earth circuits, and what to do and what to
avoid when connecting up apparatus,

Price 1s. 6d. net. Post Iree 1s. 7d.

MAST AND AERIAL CONSTRUCTION FOR

AMATEURS. By F. J. Ainsley, A.M.I.C.E.

When results are poor, don’t blanie your set, the real trouble
lies more often than not in your carth or your acrial,

This book puts befere you the essential points of outdoor,
indoor, or frame aerials. With a copy of “Ainsley " at hand
vou can face the erection of any type of mast, without doubt
or fear as to the ultimate result. Trail masts are dangerous ;
malke sure that yours is safe,

Price 1s. 6d. net. Post free 1s. 7d.

\

/

Send a postcard for our Catalogue of 75 Wireless Books.

The Wireless Press Ltd., Dept. P.W., 12-13, Henrietta St., London,W.C.2
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(**R" and * D.E.R."” Types)

are REDUCED as and from
August 1st, 1923, as follows:

0Qld Pricz. REDUCED PRICE.

4...“17/6. ﬁS/-

R " Type...

“D.E.R.” Type ...” 40/- ... 27/6

Sold by :
Electrical Contractors,
Wireless Dealers, etc.

(Wholesale only) »

THE GENERAL ELECTRIC COMPANY, LTD.

Head Office : Magnet House, Kingsway, London, W.C.2,

Branches throughout Great Britain
and in all the principal markets of
the world,
M3 7108 marte BEC® TRADE HARK,

J PRICES
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WE HAVE THE LARGEST WIRELESS GIRGULATION.

PRICE . 34.
No. 64 Vol. I, SCIENTIFIG ADvER: SIR OLIVER LODCE, F.R.S, Dg, | Avewe tom, o

Miss Corinne Griffith

prosaes

— listening~in —
S‘hbetween scenes.”

FEATURES IN THIS ISSUE.

The Radio Typewriter. New Form of Crystal Detector.
Minor Valve~Set Repairs. An Efficient One-Valve Receiver.
‘Cardiff Station Notes The New Manchester Station.
Wave-Length Calculations. | Single Panel Unit Valve Set.
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MPLION RECEIVERS are designed and pro-
duced by the world's original and largest manu-
facturers of [.oud-speaking Telephones.

First demonstrated in 1887, commercially intro-
duced in 1893, adopted by the British Admiralty
in 1894, and by Foreign Governments and the leading
Steamship Lines in the following years, no less than
12,000 vessels were fitted with Graham’s instruments
by the end of the year 1919, besides installations in
numerous power stations and for other purposes.
To-day the number of Graham Loud-speakers in use
exceeds that of all other makes combined.

More Loud-speakers than ever are now produced
in the Graham Factories or under licence, and in the
Wireless field the Graham Amplion represents the
ut{nost technical efficiency and unequalled commercial
value.

AN NS AN

Ask for Folder “P.W.”

Demonstrations at our Showroom ;
THE ALGRAPHONE SALON,
25.26, Savile Row, Regent Street, W.1.

’Phone: Regent 1075,

ALFRED GRAHAM & CO.,
St. Andrew’s Works, Crofton Park, London, S.E.4.

‘Phone : Sydenham 2820-1-2.
’Grams : ‘‘ Navalhada, Catgreen, London."’

SCOTLAND—Mr. F, M. Milligan; 25, Renfrew Street, Glasgow.

JRELAND—Mr. Alex. R. Munday, 41, Chichester Street, Belfast,

gAH%nA—‘Messm. Burndept of Canada Ltd., 172, King Street West,
'ofonto.
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TOPICAL NOTES AND NEWS.

A Few Notes from 51T.

R. JOSEPH LEWIS, a well-known
Midland conductor, has been ap-
pointed musical director, and a

station choir and a repertory of soloists

have been formed. These will be responsible
for all the vocal music of 5 I T, and besides
songs, duets, etc., selections from opera
and. oratorios will be leading features.

* * #

ON Friday, August 17th, an augmented
orchestra will give an Elgar pro-
gramme, and Saturday will see the

first appearance of Appleby Matthews’

military band.
% * *

ON Wednesday, August 15th, there
was a land-line transmission of
the orchestra of the Lozells picture-

house, this is an

innovation which is

Mr. Wright takes with him to London
the sincere good wishes of all listeners:in
in the station area. The ideal feeling
existing betweén Mr. Wright and all who

come in contact with him is admirably set .

out in the inscription engraved on the back

of his ‘watch: -

“To Kenneth Anthony Wright
(Uncle Humpty-Dumpty),

From the Staff and Orchestra of 2 ZY.

"An appreciation of a man.”
* * Ed

The New Broom.

MR. WRIGHT is succeeded by the
eldest son of a man whose name
is associated with British music all

over the world—Sir Dan Godfrey—whose

name he bears. Mr. Dan Godfrey is already

a very distinguished musician. He will

Avcust 228p.—Topical Empire chat;
Edward Salmon ; Mr. Archibald Had-
don on *“ Dramatic Criticism ” ; Mr. W.
H. Shipway on ‘‘ Industrial Dentistry.”

Avcust 23rD.—Percy Scholes on “ Music

- Criticism.”

Avcust 24tH.—Ernest Esdaile on “ Elocu-
tion”; G. H. Atkinson on * €Cinema
Criticism ” ; F. H. Bather on the
Natural History Museum.

Avacust 25TH.—Major Harry Barnes’ second
talk on “ London Buildings.”

* i *

A Cardiff Station Item.

A SPECIAL Mozart programme will be

given on Sunday, the 19th inst.

when Miss Doris Lemon (soprano)

and Mr. William Michael (bass) will perform.
* £ *®

The New Souther

Station. :

increasing in popu-
larity each week.

* * A
Thunder and Cold
Salmon.

[T is to be hoped
that a more select
repertoire will be
given in the child-
ren’s hour from2 L O
in the future. On
Thursday, August
2nd, in particular, it
was rather distressing
to hear pessimistic
references to the

-approach of thunder-

HE B.B.C. have
acquired the
whole sccond floor
above Messrs.
Vernals’ pram depot,
68, Holdenhurst
Road, for the Bourne-
mouth station. The
studio being about
33 ft. by 20 ft., it will
be the largest pro-
vincial studio, and
will not be so heavily
draped as is the
studio at 2 L O.
The transmitting
site is situated in

storms, and not

particularly amusing

to hear that one of the announcers had
eaten too much cold salmon.

A little knowledge of child psychology
would show that thunderstorms are not
the most suitable subjects for children just
going to bed. As for the salmon, some people
never know when they have had enough !

* M *

A Farewell Ceremony.

ON Friday, July 27th, a particularly
bappy little affair took place in
Manchester, when the members of

the staff and orchestra_of 2 Z Y. gave a
luncheon to their departing director, and
presented him with a handsome gold wateh.
This, I believe, is ¢he first social function
in the history of the British Broadcasting
Company, and therefore deserves special
mention. Mr. Burrows, the director of
programmes to the company, and Mr.
Godfrey, who will succeed Mr. Wright at
the Manchester station, were both present
at this function. Accepting their tribute
of goodly fellowship and esteem with
obvious emotion, Mr. Wright replied,
nevertheless, with characteristic whimsi-
cality : “ I hope that it keeps better time
than the studio clock.”

A receiving station almost entirely home constructed by Mr. A.-T. Billingsley, 103, Manor Rd., Leyton, E.10

be assisted by Sidney G. Honey, who is
avell-.known for his charitable work among
voung men, and who has recently been
acting as announcer at 2 L O. '

* * *

Lady Baden-Powell.

MANY people enjoyed listening-in to-

Lady Baden-Powell talking to her

Guides last week. Lady Baden

Powell told me she felt quite happy before.

the microphone, and was quite pleased to
speak to her Guides in this way.

* oy
Future Events from 2 L O.

Aveust 17TH—G.- A. Atkinson— Cinema
© (Criticism; F. G. Bristow, F.CLS,

Gen. Sec. of the Commercial Motors -

Association, on ‘“The Relation of
Broadceasting to the Motor Industry ” ;
Irish Guards’ band; Mr. Allen S.
Walker, Mansion House.

Avcust 20mH.—Dr. V. E. Pallin on “ The
Wonders of X-rays.”

Avcust 21sT.—An appeal on behalf of
the R},o[yal Infant Orphanage; Major
G. C. Home on “ Roman Britain.”

Bushey Road, back-
ing on the North
Cemetery. This station will be the only one
on the B.B.C.’s own land, and consequently
they will have considerable opportunities
of experimenting and improving trans-
missions. The Marconi wircless installation
of 1,500 watts will be used, and broad-
casting will begin about the middle of
September.
k * *

French Wireless Club.

THOUGH France took up broadeasting
some time after this country, wireless
societies are being formed all over the

country. It is interesting to note that the

English phrase Radio Club has been

horrowed in its entirety, and is now incor-

potated in the wireless —— of France. A

new club has recently been formed at Anvers,

called the Radio Club d’Anvers, and has
met with a great welcome in that-district.
* * *
After Three Months.
T the time of writing the Broadsasting
Committee are still “* considering,” and
there appears to be no sign of their
cogitations ever coming to an end. Mean-

(Continued on page 910.)

709



9.0

NOTES AND NEWS.

(Continued from page 909.)

while, the wireless slamp is becoming more

acute, and the general public are fast losing

interest in broadcasting.
* * ik

And So It Goes On.

THE report that was to have been issued
last. week has been postponed in-
definitely, and we are still in the dark.

Why the committee cannot tackle one thing

at o time it is difficult to understand. The

most important consideration is the licence
problem, and until that. is setiled broad-

casting can never be firmly established. 1t .

this is too much for the committee they
should say so, and
leave it to a more
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jumped a gap of one toot, six inches.  The
lead-in tube was bent to a curve, and the
curtains and wooden curtain rings set on
fire. It also blew a three-inch hole in the
glass of the window, just under the lead-in
tube. * s =
A Special Wireless Telephona,
DEMONSTRATION of the use of
wireless telephony om aircraft was
given to Sir Samuel Hoare, Secretary
of State for Air, and Lady Hoare, when they
recently flew to Gothenburg, Sweden. The
aeroplane in which they travelled was fitted
with a Marconi A.D.2 Wireless Telephone
Set, and extra ’phones were provided to
enable Sir Samuel and Lady Hoare to listen
to the conversation with the wireless
stations during the voyage.

competent body.
* ¥ %
A Wireless Obstruction.
CHEMIST and
agent for wire-
less sets was
_summoned for caus-
ing an obstruction.

It was said that
a crowd of more than
three hundred people
assembled outside his-
shop whilst wireless
demonstrations were
given inside.

It was argued that
his licence entitled
him to give concerts,
which were adver-
tised for him.

The Bench dismissed the case on payment
of costs, as it was the first summons of its
kind.

* * *

Tracking Criminals by Wireless.

COTLAND YARD is to have t=o uew
transmitters of 500 watts power each.
Major T. H. Vitty, engineer, and Mr.

G. A. H. Wootton, wireless expert of Scot-

Jand Yard, were chiefly concerned in the

recent expenments which led to the pur-

chase of the new sets.
* Ed *

Journeys Saved.

THE adoption of wireless by the police
force will assist in cases of intricate
and baffling natures, which necessitate

inquiries in several directions. Many local

constabularies are watching with interest
this innovation at Seotland Yard.

5 W A’s New Control Room.

HE Cardiff Station has been fitted with a
new control room, and there is no
doubt that this innovation will greatly

add to the efficiency of 5 W A. The control
will naturally be easier, and it will enable the
station to broadcast weather reports
received from Fishguatd during the after-
noon.
* *
Damage by Lightning.
READER writes” that his set was
damaged in the recent thunder-
storm, although' his aerial and earth
wires were connected together. The light-
ning flash struck the “ventilator in the
g]ass roof,-and smashmg a gas bracket, set
light to the gas which in turn lmhted the
wooden rafters in the glass 1oof and

Some blind boys of a New York Institution constructing a valve receiving-set.-

Further Extortions.

HAVE received a letter from one of our

readers stating that the L.C.C. charge
£1 deposit to erect an acrial on their
land, and a further sum of £1 .1s. if their
own workmen erect it; in the Rotherhithe

district. I suppose the L.C.C. require
payment to think these things out.
* * *
A £1 1s Prize.
EADERS in Bournemouth should

look out for a 4-seater car, possibly

an ‘‘ Albert,” with a representative
of Poprurar WIRELESS and others who are
visiting this town on Saturday, August 18th,
to test a 6-valve Marconi portable sct. A
prize of £1 ls. is offered to the first
reader who presents a copy of this number
to one of the occupants. They will be in thé

town for the morning transmission, and

again for the 5.30 women’s talk.

How You Can Tell.

IF you see the car drawn up on the front
with someone listening in, just walk up
and hand in your copy of PoruLar

WIRELESS with your name and address.

The first reader to do so will win the €1 1s.

* * *

Saved by Wireless.
A LADY travelling on the Carmania

was taken seriously ill, rendering an
inmediate operation necessary., The
ship’s doctor made arrangements by wire-.

“less for an ambulance to be waiting ar’

Queenstown to convey her to Cork.
* * £

The Wireless Craze.

WIRELESS is responsible for a new
trouble that has arisen in an elec--
trical engineering works as a con-

sequence of broadcasting developments.

The apprentices have developed a habit of

making wireless parts in their spare time

with their employer’s material.
* * *

The Glasgow Station.
OB ROY,” by Sir Walter Scott, is
to be broadeast from the Glasgow
station. This is the first time in

« the history of broadcasting that this famous

author’s work has been transmitted by

wireless.

* 3 *

Glasgow’s Future Items.

Moxpay, AvwguUsT 20TH. Dance night.
Mr. Chas. Wreford, Entertainer.

TUESDAY, AUGUST 21sT. Mr. Eric Niven,
Elocutionist, Miss Amy Murdoch,

WEeDNESDAY, AvUcUST 228D. Classical
Night of the Wircless Orchestra, Miss
Annie Hobson, Contralto, and Mr. Chas.
Brown, Tenor.

THURSDAY, AvceuUsT 23rRD- ~ Miss Doris
Lemon, Soprano and Mr. Wm. Michael,
Bass.

Fripay, Avcust 24TH.—By kind permission
of Brevet Col. O. H. Delano-Osborne,
C.M.G,, Royal Scots Fusiliers, now
statxoned in Glasgow, will render the
musical items during this evening’s
performance.

Saturpay, Avaeust 25rH.—Mr. George
'Hutchison, Humorous reader, with
his delightful stories of * Mrs. Duff’s
Experiences in Glasgow,” is guaranteed
to make you laugh and weep. Miss
Jessic Crombie, Soprano. ARIEL,

Full details appear in the daily press.

Eiffel Tower .. ..

Radio-Electrique, Paris .. ...S FR

School of Posts and Telegraphs —
The Hague .PCGG

and will appear shortly.

BROADCASTING TRANSMISSIONS.

Regular transmissions of news and concerts take place daily from the following stations.

London ............ 2LO  .......... 369 metres.
Birmingham ........ ST ... 420 ,,
Manchester ...... . EZY L...IhE 385
Newcastle ......... S5NO .......... 400 ,,
Glasgow ............ &SSIC e 415 ,,
Cardiff ... ......... BWA .......... 2580 &

Other stations of intercst to listeners-in in Great Britain are :—

Note.—A revised and more comprehensive list of the Con-
tinential Broadcasting stations is in the course of preparation

2,600 metres Throughout the day.

1,780 , 55 to 6 p.-m.

8.45 to 10 p.m.

7.45 to 10 p.m.

(Tuesdays and Thursdays.)
4.30 to 7.30 p.m. Saturdays.
3 t0 5.40 p.m.

(Sundays.) 1

8.40 to 9.40 p.m.

(Mondays and Thursdays.)

450

1,050
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HOW TO BUILD A CRYSTAL SET FROM
MECCANO PARTS.

By ELLISON HAWKS.

HE constructional toy Meceano is now

so well known as to be in almost every
_home. Those who possess Meccano
outfits, ‘or whose younger brothers are
Meeccano enthusiasts, can make an efficient
crystal receiving-set from the standard
Meccano parts without difficulty. One or
two extra parts such as inductance discs,
telephone ear-picce, and erystal, may be
obtained separately
from the ‘Meccano-

will no doubt be interested in having brought
to their notice particulars for making a very
efficient variable condenser at the cost of a
few shillings. This condenser will be found
to function equally as well as a condenser
costing five or six times as much.

1t is made by connecting together eight
2}-in. Meccano triangular plates at “the
lower end by a 2-in. threaded rod (14, Fig. 2),

an insulating fibre brush between each angle
strip and the plate.

The movable portion (Fig. 3) is composed
of seven triangular plates threaded in a
similar manner to those in the fixed portion,
with two nickel spacing washers at the top
and bottom, but without triangular fibre
plates. This movable portion is passed
between the apertures of the fixed portion
and " connected to.
the l-in. and }-in.

Company.

Meccano strips and
plates are now made
irom specially pre-
pared fibre, which
gives perfect insula.
tion. Some of the
parts may also be
obtained in brass,
and are useful in this
form because of their
non-magnetic pro-
perties. As both-
varietics of these
plates and strips are
perforated with the
well-kknown equi-
distant holes, at dis-
tances of half an inch,
they are very useful
for constructing
home-made appara-
tus, These fibre
strips, together with
other standard
Meccano parts, are
especially adaptable

brackets (7 and Ta)
with a lock-nut on
the outside of the
same brackets. The
special fibre plate
(30), itself held in
place by two trun-
nions (31) one- on
each side of the
plate. The induct-
ance discs (38 and
39) are attached at
the upper corres-
ponding corner of
the same plate by
Iringes. .

Tuning is effected
by moving the disecs
towards or from each
other, and the hinges-
are so arranged as
to enable them to
be brought together
~1{ asclosely as possible.
Two terminals (33
and 34) are connect-
ed in the two top
holes of the outer

1o trying-out any new
ideas, for standard-
isation of the parts
enables alterations in design or circuit to
be made very rapidly.

An Inexpensive Condenser.

Those of our readers who do not wish to
make up the complete crystal recciver-sed

Fig. 1.

and at the same time spacing them by two
nickel washers between each plate, after-
wards clamping them at each end by a
washer and nut. At the upper end a 2-in.
threaded rod (14a) is used.

Before threading the rod through the
plates, two triangular fibre plates (one of
the Meccano Company’s special radio parts)
should be placed between each pair. In
order to make the upper spacing uniform
with the lower, these are spaced apart by
nickel and brass washers, and are clamped
together in the same manner as the lower
end.

1t will be noticed that in these triangular
fibre plates one of the corner holes is cut
out; this is intended to clear the washers
on the.rod (14) in order to make a better
electrical contact.

Assembling the Fixed- Portion.

The fixed portion of the condenser (Fig. 2)
may now be fasfened in position between
2}-in. and 1}-in. angle strips (5 and 5a). A
2%-in. strip (17) is bolted at the top with a
spacing-washer at each end, and extra nuts
(15) are threaded to both ends of the rods
(14 and 14a) to centralise them. The strips
6 and 5a arc then secured to the. plate
at 6 and Ga by two No. 6 B.A. bolts, with

corner of the plate

(30), and a further
two terminals (35 and 36) are connccted
lower down.

An underneath view of the set is shown
in Fig. 4, and the wiring diagram (Fig. 5)
will make the connections clear. The eircuit
may, of course, be varied by placing the
condenser in the primary circuit.

(Continued on page 912.)
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HOW TO BUILD A |
CRYSTAL SET FROM
MECCANO PARTS.

(Continued from page 911.)

The primary inductance dise, as supplied
by the Meccano Company, is wound with
approximately 47 {t. of No. 23 S.W.G. D.C.C.
wire, and the secondary disc with 50 ft. No.
26 S.W.G.D.C.C. wire. This gives an approxi-
mate range of wave-lengths of about 300-
500 metres. Broadcast from Manchester
has been clearly and loudly received on this
set at distances of up to 26 miles.

The wave-length may, of course, be in-
creased by adding holes in the fibre plate.
With four such dises, time signals from the
Eiffel Tower have been satisfactorily
received. ‘

This constructional set cannot, be used
under a broadcast licence, an experimental
licence being necessary.

The following is a list of parts necessary
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to make the set :
15 2}-in. triangular plates.
2 double angle strips, 2}-in. by }-in.
2 1-in. by }-in. angle brackets.
1 1-in. angle

1 perforated strip; 2}-in.

4 screwed rods, 2-in.

7 {y-in. bolts.

23 1-in. bolts.

4 §-in. bolts.
53 nuts.

8% washers.

15 brass washers:
terminals.
connecting pin.

2}-in. by 2}-in. fibre plate.

24-in. insulated triangular plates.
insulated handles.

bushes for handles.

detector arm.
each inductance discs, primary and
secondary.

2 hinges.

4 rivets. ;
Crystal, telephone receiver, and mounting

board.

b
e DS DD W OO

bracket.
2 trunnions.
1 flat bracket.
Isingle bentstiip. ]

o Vol

Fig. 5. -

Fig. 6.

B.B.C. HOLIDAY
COMPETITION.

THE British Broadecasting Company is
offering prizes of wireless eguipment
to the value of £200 for interesting
photographs, sketches, - or descriptions of
listening-in during the summer holidays.
These will be awarded according to merit
amongst the various groups.
The competition will be divided into five
sections :
1. For the most artistic photograph
showing the enjoyment of listeners-in.
2. For the most amusing photograph of
listening-in. ) ’
3. For the most original photograph of
listening-in.
4. For the most interesting, original, or
amusing sketch of listening-in.
5. For the most interesting, original, or
amusing description of listening-in.
Whether you may be at the sea, up the
river, in the garden -at home, send pictures
of yourselves -listening-in during seme
part of the day. :

Fuller details of prizes will be announced
shortly. The judges will be well-known
men who will come and announce their
decisions and give criticisms of the results
personally from the London station, but
their reports, as delivered at London, will
be read out from other stations also.

The B.B.C. is prepared to receive entries
from the lst August, and the closing date
will be the 30th of September, and the
company hope to announce and publish the
results early in October.

Therc will be no entrance fee.

The following are the preliminary rules
for the competition. i

Rules for the Holiday Competition.

1. The above prizes will be awarded for
photographs, sketches, or descriptions
which, in the opinion of the judges, are the
best from the technical and from the
interest point of view.

2. All entries must be submitted on the
understanding that the decision of the
judges is final, and no correspondence can
be entered into on the subject.

3. Competitors may submit as many
attempts as they choose. Each must have
the name and address of the sender
attached.

4. The copyright of all entries shall be
the absolute property of- the B.B.C.; and

- cannot be returned under -any circum-

stances,

5. The competition will be judged by
the General Manager of the B.B.C., assisted
by any technical experts he may decide to
consult.

6. The competition will be open from
the 1st of August until the 30th of Sep-
tember, 1923. Entries received after this
date will be disqualified. :

7. Entries to this competition must be
addressed to the GENERAL MANAGER,
B.B.C., 2, Savoy Hill, London, W.C., and
the envelopes or packages containing
contributions marked * Brightér :Britain
Competition.”

8. Competitors agree to, and by sub-
mitting their entries, accept all the con-
ditions.

The Editor of ** Popular Wire-
less” welcomes photographs
of amateur sets from readers,
or anything else of particular
wireless interest. 10s. 6d. will
be /();zl'd for each photograph
used.
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SOME SIMPLE WIRELESS CALCULATIONS.

By C. E. FIELD, B.Sc.

Simple instructions for computing coil values, or discovering the dimensions required to cover certain ranges.

CALCULATIONS OF WAVE-LENGTH.

HE wave-length to which the aerial
circuit of a receiving set will tune
depends upon the inductance and

capacity of the aerial, the inductance of the
tuning coil, and the capacity of the tuning
condenser. The second is the most impor-
tant of these factors, and so we will consider
first how to ascertain the inductance of a
single-layer tuning coil.

It is beyond the scope of this article to

give a full explanation of the meaning of

inductance and its effect upon wave-length, .

but it may be stated briefly that the induec-
tance of a coil is a measure of the product
of the number of turns of wire, and the mag-
netic flux produced by a ‘given current
flowing in the coil. The flux produced by a
coil depends, in turn, upon the diameter
and length of the coil, and upon the number
of turns with which

say that
0.00986 % 10.16 % 10.16 X 150 X 150

L=
1.5
0.71=1410 mhys.

Before we can .calculate the wave-length
to which a particular coil will tune, we must
know the inductance and capacity of our
aerial. There are no very simple formula
for this purpose, but for single or parallel-
wire aerials which comply with the P.M.G.’s
regulations, the values of the capacity and
inductance do not vary much, and in general
these may be taken as ‘0002 mfd and 15
mhys. respectively.

The capacity of the aerial tuning con-
denser also affects the wave-length of a
receiving Set, but we shall not consider this
in our calculations, for the AT.C. should

_find difficulty in obtaining the square root

of a decimal quantity, such as 0:285, should
move the decimal point fwo places to the
right, and then proceed by a process of
trial and error. Having obtained the cor-
rect value, the decimal point must be
moved back one place to the left.

Construction of Colls.

For instance, to find the square root of
0-285, moving the decimal point to the
right gives us 28:5. We can see at a glance
that the square root of this lies between 5
and 6, and a few trials will give us the
value 5-3. Moving the decimal point back
one place gives us 0:53. Had the original
number been 0°028, moving the point to the
right would give 2'8, of which the square
root is evidently somewhere between 1}

and 2, finally giving

it is wound, as well

0-17.

as upon the distribu-
tion of the flux out-
side the coil.

Formula for Induct-
ance.

The simplest for-
mula for calculating
the inductance of a
single-layer eylindri-
cal coil 8 as follows:

000986 xd”> xn*
L=——
1

Xk,
where L stands for
the induetance of the
coil in mhys. (these
being the most con-
venient units for this
purpose), in the number of turns of wire,
and d and 1 the diameter and length of
the coil in cms. B

k is a number which depends upon the
value of the expression dT, the following
being a range of values sufficient for-most
purposes.

a1k an k
02 092 12 064
04 08 15 06
06 079 20 053
08 074 30 043
10 069 50 032

As an example, we will calculate the in-
ductance of a coil consisting of 150 turns of
No. 22 S.W.G. enamelled wire, wound upon
a former 4 ins. in diametet.

By reference to a wire table, we find that
about 133 turns of wire occupy 1 cm.
length of winding; 150 turns will there-
fore occupy 72 =115 cms. Hence
the length of our coi! is 115 cms, and the

diameter is 4 ins.=10-16 cms. This gives
for d; the value l-lol—'.l:=0'9, for which we
find the value of k to be 071. We can

now apply the formula given above, and

We will now ima-
gine that we possess
a quantity of No. 20
S.W.G.  enamelled
wire, and a card-

6 Obi, the amateur station controlled by Mr. B. Quentin of L’islet Lodge, St. Sampson, Guernsey.

be used only for fine adjustments, and its
value kept at a minimum for efficient
working.

Determining the_ Wave-iength.

The greater the capacity and inductance
of a receiving circuit, the greater is the
wave-length to which it will tune. The
wave-length, however, does not depend
directly upon either one of these two
factors, but upon the square root of their
product, the formula being as follows :

Wave-length=1885 ,/L xC metres.
L and C being the inductance and capac-

.ity of the circuit, measured in mhys. and
-mfds. Excluding the added capacity of a

tuning condenser, C stands for the capacity
of the aerial, and L for the sum of the
inductances of the aerial and the tuning
coil.

If the coil we have just been considering
were connected in series with a normal
P.M.G. aerial, the total inductance would
be 1410+ 15=1425 mhys., and the capacity
would be that of the aerial="0002 mfd.

The wave-length of the circuit would then
be given by 1885 ,/1425x0002=1885
J0285=1885 % 0-53=1000 m. Those who

board tube 2} ins. in
diameter, and we
desire to construct a
coil which, in con-
junction with a
PM.G. aerial, will
tune up to a wave-
length of 600 m..

First of all we
must calculate the re-
quired inductance of
the coil, and for this
purpose we can re-
write our wave-
length formula thus :

wave-length *
\ 1885 .

Assuming an aerial capacity of ‘0002
mfd., we then have

J - (Eﬂ) 2 +0002=(0-318)? --002=>5053
1885/ , whys.

The aerial inductance is about 15 mhys.,
80 that the inductance of the coil must be
490 mhys. Rearranging the formula for the
inductance of a coil, the number of turns is
given by the following expression :

/ L+1
= A 90986 x k xd*

Here a difficulty arises, for we do not
know the value of 1 or k until we have
decided upon thé length of our winding,
which, in its turn, i§ dependent upon the
value of k. Consequently a certain amount
of guess work is necessary. As the coil is of
small diameter and wound with thick wire,
the -ratio lﬁ will be fairly small, and we

might assume, for a start, that 20—

s.e., that the diameter of the coil is not quite

three-quarters of the length. The corre-

sponding value of k in this casé is 0°76. The
(Continued on page 914.)
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DIFFICULTIES OF EXPERIMENTAL
VALVE MAKING,

By H., P, WARAN, M.A, Ph.D. {Cantab), F.Inst.P,

A further article by Mr. Waran, in which he describes mmutely the con-
struction of an amateur valve, will appear .in a future issue of “P.W.”

THE valve is probably the only com-
ponent of one’s wireless set which still

defies all the, attempts of even the-

most enthusiastic of experimenters anxious
to improvise it in some cheap and simple
form. This difficulty arises  from the fact
that the valve is a very specialised product
requiring not only a good scientific know-
ledge of the processes involved in its manu-
facture, but a high degree of skill in such un-
usual arts as glass blowing as well if one is
to have any measure of success in making
thermionic valves.

The whole difficulty arises from the prin-
cipal fact that a thermionic valve is a high
vacuum device, and even for the so-called
soft valve the vacuum in the valve chamber
has to be quite a good one. The gas pressure
has ‘to be less than about ‘001 m.m. of
mercury, which corresponds to what is-
commonly described as an X-ray vacuum.
Such a good vacuum i3 essential for the
following two reasons. TFirstly, any appre-
ciable quantxty of air left in the valve will
immediately burn out the Yery thin tungsten
filament as soon as the valve is lighted up
for the first time: Secondly, such excess of
residual air will seriously interfere with the
function.of ‘the valve by setting up. space’
charge effects and otlier undesirable com-
plications.

Preliminary Difficulties.

This necessity to keep a high vacuum
in the valve precludes the eflicient use of such
materials as corks, rubber, wax, and other
stuff of a similar nature in the construction
of experimental valves. These materials
are not stable compounds like glass, and
thus ' they undergo rapid dccompoqntlon
when exposed to a high vacuum or high

temperature, and the large quantities of gases
and vapours liberated by them would foul
the vacuum of the valve and render it use-
less for our purposes.

This necessity for the permanency of the
high vacuum in the valve necessitates the
use of only such stable materials as glass
and metal in the construction of the valve.
The valve must have an air-tight outer
envelope of one of these materials, and
there lies the difficulty fov the experimen-
ter. Since the metal (being a conductor)
would short circuit the leads if used for the
outer envelope the only solution is to use
glass (fortunately a wery good insulator)
for the outer envelope and metal for the inner
components. From this glass envelope the
four current leads have to be taken out
through air-tight seals, and to do that without
using waxes and cements is rather difficult
for the average experimenter. But there
is still another difficulty. .

Occluded Gases.

Even such apparently stable materials as
glass and metal have tbe very undesirable
property of holding large volumes of gases
occluded or dissolved in them, and if these

- are not to foul the-vacuum gradually they
must be got rid of during the operation of

exhausting the valve. To liberate these
gases the glass envelope and the metal
electrodes in it have to he heated as high
as possible-during the exhaust. The abso-
lute necessity for this treatment makes it
impossible to use any materials like waxes
and cements in any part of the valve having
access to the high vacuum inside.

Thus the only practical design for an ex-
perimental valve is that embodying an all:
glass envelope without wax or rubber joints

that can be safely heated up during the ex-
haust to about 300 degrees C. This would
mean that the experimenter. ambitious to

‘makevalves mustunderstand glass blowing,

and those anxious to make their own valves
would 'do well to start studying this very
useful and fascinating art.

Obtaining the Vacuum.

The problem of exhaust even for soft
valves is by no means easy. Ordinary
single stage oil pumps are useless for the
purpose. Some form of mercury pump is
absolutely essential, and with patience and
using a Sprengel or Tépler pump one can
reach their limit of exhaustion whic¢h is
about that required for a soft valve. Fir a
hard valve the vacuum has to' be much
higher, and it can be reached only with the
aid of mercury vapour pump. Every trace
of the gas occluded in the glass and metal
must be got rid of by heating the valve
exposed to the high vacuum. During use
the plate of the valve would be subjected
to a bombardment of electrons from the
filament attracted to it by its positive poten-
tial. . This would result in the heating of the
plate which may liberate any gases left in it.
Hence, hard valves are given this bombard-
ment before they are sealed off.

Between the lighted filament and plate a
high potential of the order of 1,000 volts or
more is applied and the plate becomes red
hot and liberates any gases contained in it,
and these are immediately removed by
the pump. When no more gas is coming
from such sources the valve may be sealed
off from the pump, and on cooling the valve
would have improved in vacuum by the hot
metal and glass absorbing any traces of gas
still left in the valve.

Notwithstanding these difficulties in the
making of a good valve that will work,
experimenters will probably spend much
time in trying simple arrangements with
tubes, corks, and wax. In such attempts
they would do well to use a thick platinum
wire for a filament in preference to tungs-
ten. Then they would be able to bring their
valves up to, at least, the lighting stage
even in an imperfect vacuum since the
platinum wire would not get burnt out so
readily as tungsten in thé presence of
rezsidual air in the valve.

SOME SIMPLE WIRELESS |
CALCULATIONS: -

(Continued from pagc 913)

‘length of winding is 36 i ms, or 91" cms., the
diameter being 6° 35 cms.
490 x 91

Hence n= \/

-00986 X 076 X 6° 35 x 635
= /14800 == i22 turns.

We can now tell what sort of a guess we
made as to the length of the coil ; 26 turns
of No. 20 enamelled wire occupy one inch
of wmdmg length, so that 122 turns would
occip. 26. =4'T ins. Our guess of 36 ins.
was therefore too small. ‘If we now calculate
exactly the inductance of this coil, we find
that> it is 405 mhys, and so our coil
is too small. The required value of 490
mhys. _is. about, 21 per. cenb greater. than.
thlS, and so we will increase the number of

- siderably ower-600 ... -

turns on the winding
by 21 per cent, giving
148 turns. Although
the inductance of a
coil does not vary
exactly with thenum-
ber of turns of wire,
we shall find that we
are now well on the
safe side, the induc-
tance of the coil being
now 500 mhys., giving
a wave-length of just
over 600 m.
If we propose con-

ectmg the A.T.C. in
series with the A.T.1.,
an extra twenty turns
should be added to
the coil, while if .the
tuning condenser is in
parallel with the coil,
wave-lengths of con-

can be received.

- Aninteresting photograph. of the. Osmanlia Station taken from_ g point balb -t
way up the central mast,
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STRIKING SENSITIVITY—
ACCURATE SELECTIVITY!

Another Glasgow user writes that he is able to cut out his local
station from two miles away and select Birmingham, which is
separated in _wave-length by only 5 metres? He uses 1 H.F,,

A Manchester user of the LISSEN REGENERATIVE-REACTANCE writes
that he is able to cut out his local station and select other 13.B.C. sjations
on two valves, and cut out any station he does not need, a result which

1 Det., 1 LF. many of his friends are unable to obtain with 3, 4, and even 5-valve sets.

The LISSEN REGENERATJVE-REACTANCE is critical to
tune— but, of course, you understand you cannot have broad STILL To
BE USED.

tuning and extremely accurate sclectivity at the same- time.
You will soon get the * feel ” of the LISSEN REGENERA.
TIVE-REACTANCE for one knob controls tuning and rcaction,
It is easily fitted—no switch to connect—no drilling—no
awkward soldering—evervthing complete Bluc print shows
casy connections.

150-4,000 metres—-UNBROKEN REGEN-
ERATION POSSIBELE OVER THE WHOLE
RANGE .. .. .. .. £2 12 6.

Alwavs tune with a Vernier condenser {pre-
ferably the LISSEN VERNIER, 1 in. dia-
meter, designed for fine tuning in H.T.
circuits, price 12/6).

This LISSEN REACTANCE gives high effi-
ciency for one or two stages radio frequency
Amplifics loud and faint signals, adds range
and power. Can be used alone or with the
LISSEN REGENERATIVE-REACTANCE.
Self-tuned, but where 1caction ot any kind [ ]
is used tunc with a Vernier for best results

(preferably the LISSEN Vernier). Rapid tuning, no lengthy searching.

150—600 melres

No switch to connect ete. |

32/6 !

. 27/ 150-10,000 metres
Biue print shows easy connections.

TUNE HIGH, TUNE LOW,
TUNE SHARPLY—with the
LISSEN TUNER.

You have never scen an indnctance
exactly like it—LISSEN multi-wound,
it combines greatest inductance per
length of wire with lowest H.F. re-
sistance and least distributed capacity
—the explanation of its sharp tuning
roperties—with a -0005 condenser
preferably use the LISSEN MICA
VARIABLE CONDENSER 17/6) the
LISSEN TUNER covers a wave-length
band of 150—4,000 metres. Yet it goes
compactly into any set, length 4 in.,
diameter 4 in.—11-point switch already
mounted and connected—panel or table {
mounting without alteration—turns not in use are shorted to
eliminate * dead-end " loss, R o e R 2/8 i

LISSEN VARIABLE GRID LEAK.

Use it to obtain clear signals—eliminate hissing—to xet correct
grid potential—to provide maximum signal strength—particularly
in those circuits whiclr are more susceptible to variable grid con- |
trol—goes easily in between anything, no thicker than a pencil— ]
LISSEN ONE HOLE FIXING, OF COURSE! NOTE THE |
PRICE! Neat and nicely finished.” .. .. .. .. .. 2/8§
N.B.—A variable grid leak makes but little difference in some
circuits—but it may be useful to fit so that the effect of varlation
may be tried. It is there if wanted,

- s as

HOW AN ORDINARY VARIABLE CONDENSER
AFFECTS SIGNAL STRENGTH.

If the condenser vou use has a high resistance it damps siznal strength,
Most variable condensers have much too high a resistance—this may
arise from indifference, faulty construction, bad workmanship, or from
the choice of unsuitable materials, The LISSEN MICA VARIABLE
CONDENSER has no ebonite or fibre in its construction—it is of
metal—and its high dielectric strength is obtained by the use of the
best Ruby Mica it is possible to procure. Add to this the LISSEN
fine instrument construction and you have a condenser with almost a
negligible resistance. Signals remain strong, therefore.

Capacities : -@o1, ‘00025, and 0005 .. .. .. .. .. .. 17
Table or panel mounting without alteration—LISSEN ONLE HOLE
FIXING, OF COURSE.

NOISE!

Of course vou don’t want mnoise, but if you use
a wire rheostat you sust have it—for the WIRE
RHEOSTAT MAKES NOISE.

H you want noiselessness, use the LISSENSTAT.
Not only is noise eliminated, but its constant,
non-fluctuating control of filament current
results in clear reception and increased range.
IT IS EASY TO CHANGE OVER TO LISSEN-
STAT CONTROL-—-length under 2 ins.,
diameter { in.—the LISSENSTAT gocs in
between  anything—LISSEN ONE HOLE
FIXING, OF COURSE! Replace your wire
rheatsats with LISSENSTAT CONTROL, as
quickly as youean. .. .. .. .. .. {&/6

WHERE TO START ELIMINATING DISTORTION — LISSEN ]l
recommendations for Audio Frequency.

The first place in L.F. amplification to start eliminating distortion is immediately behind the
detector valve. Any distortion here is magnified many fold by the time the last stage of L.F. is
reached. Look to your first L.F. transformer il you get distortion. The LISSEN Tr TRANS-
“FORMER is DISTORTIONLESS for one reason, because impedance is obtained by means of the
exceptional coil used, and not by the usc of a heavy iron core, which always tends to distort. The
LISSEN Tt has a valuable coil—NO OTHER TRANSFORMER HAS A COIL WHICH WOULD
AMPILFY BY ITSELF WITHOUT ANY IRON CORE AT ALL. - . 1
All other transformers have too low a primary impedance to properly function immediately behind
the detector valve. SO S Ny o Soco oo BB op 0/-

Any good transforemr. will do for the 2nd and 3rd stage L.F. Use the LISSEN T2 for pgeference 26/
A POPULAR TRANSFORMER-—LISSEN Type T3, described in recent tests as 'the

best light transformer made—actually compares in performance with many expensive transformers,

because of its skilfully balanced design, .. .. ¢ .0 ee o0 e ae er e e e 16/6

LISSEN PARTS ARE MASTER PARTS—ALL GOOD DEALERS SELL THEM. SEND DIRECT IF
ANY DIFFICULTY, POST FREE.

DEALERS. Claim your maximum discount for

stocking — ask your FACTOR or
direct—please order ahead.

BUILD—with the right PARTS!

LISSEN COMPANY

8-16. Woodger Road, Goldhawk Road, Shepherd’s Bush,
'Phone toyz Hammersmith, |LONDON, W.12.

N.B.—Close to Goldhawk Road (Met.) station,. Shepherd’s Bush
(Central London), or Hammersmith Tube. ., Buses 1r and 32,

== = = TE
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FIIOWs

AMUSEMENT ALWAYS.,

Wherever you are, under whatever
conditions, the Fellows Super 2-Valve
Set will bring the real pleasures of
good entertainment produced in the
best posssible form to your door.

A 2-Valve Set of superior quality mounted in
a highlty-finished case, that will receive any
British or Continental telephony even though
the nearest Broadcasting Station is working.

PRICE: oom‘rmr WITH H.T. BATTERY ACCU.
nu:.\mn. it. 7122 SYRANDED COPPER WIRE,
1INSULA ORS 1 pair "4,000 ohms MEADPHONES

£15

plus B.B.C, tax, £1 153.: Marconitax, £1 53; and 2 valves,

A 'new 2-valve amplfier mounted in cabinet uniform with
super 2 set, £6, plus B.B.C, tax, £1, plus2 valves.

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

| Telephone : Telegrams:
Wm‘;sdcn 1560.1, ** Quirmag,’® Phone, Londun.

=\, JUST WHAT IS
WANTED!

A Variable Condenser
of right capacity.

HULLO ! !'! C.Q. WILL DAY CALLING

attention to some New Lines which cannot
fail to be of interest to all Experimenters
with New Circuits.

g §
AMERICAN INTERVALVE TRANS-
FORMER. Perfect in its action, com-
plete Mectal Shrouding, tested to 1,000
volts, ratio 43 to1.. .. .. Price 22/6 each
VARIABLE GRID LEAK. o-5 megohms, 2
with Detachable Condenser, any Stock
Capacity .. Price 17/6
§ SPECIAL CURVED HORNS Ssimilar to
Brown’s Concert Pattern 24 18/6 ,,
The ACME of \ CONTINENTAL 'PHONES. Stamped ’
PERFECTION B.B.C. Special Offer with Cloth Head- ;
& e

Try =a

WHICH HAVE . BEEN
THOROUGHLY TESTED
AND FOUND CORRECT

”

bands . w,  eeow SOUREE . TN LMG/-pain
CHEAP LINE OF HEADPHONES.

4,000 ohms. Marvellous Value .. .. [I5/-
All parts in stock for the S.T. 100, Flewelling, and
Neutrodyne Circuits.

These are only a few of the new lines we have to offer.
We are shortly receiving a supply of the latest American
Wireless Novelties, so do not fail to give us a call.
SHEET EBONITE. Grade A, cut to any size. Every
requisite in Stock for Wirelesss. TRADE SUPPLIED.

Write for our New Catalogue. Now ready. Postage
on all goods extra.

’ - o SCIENTIFICALLY DESIGNED
‘ BY EXPERTS.
i . ONE HOLE only for FIXING
[ Y to PANEL. Large METAL to
- METAL BEARINGS.
Can be inspected and purchased in

LIVERPOOL at Messrs. LEWIS'S LTD. Completely assembled, as itlus-
(Wireless Dept), RANELACH ST. trated, including

Unsolicited, Original can be seen it IAINOB and DIAL.

our Office. London, E.17. N
Messrs erk!onBr?;b o b""---‘-"."-""-"

Dear Sirs,—It wi e of interest to a - o
{,ouit%gmg‘w :.]hat I habve tested the 12 I ‘001 P o 3/6 Pac}l)upg ‘fmd :
ariable Condensers bought from you » ‘000 .. - ostage
and of your make. Types ‘001 to the » 75 / g
Vernier []
]

Try the NEW “DAYZITE'" Regd. The Super Marvel
Crystal with Silver Detector Point, 2/6 each, or mounted
in Brass Cup, 2/10, postage 3d. extra.

1

- ]

0005 .. 7/~ extra, g

The Condensers came through the test g - "

with very satisfactory results, heing of ' 0003 5/9 One only, 9d.

trg cnpa{:ny’ vpehcmedr Ilic ist with 5 0002 «5/-|Two ..¥ :
asure.l write these few lines to con-

gratulzte you on the excellent results. I VERNIER 4/ Three .. 1/3»

—Yours faithfully, A W—AMIEE b nmwewwsrmmemasssnsnsm
Obtainable through your dealer or direct from :—

o Spt;c'iallsts
JACKSON BROS., &
(First Fioorny, 8, POLAND STREET, OXFORD STREET,

LONDON, W .1. TRADE ENQUIRIES INVITED
Gy W -’ Phone : Gerrard 6187,

WILL DAY, LTD,
19, LisleSt.,LeicesterSq.,London,W.C.2

'Phone: Regent 4577.  Telegrams : Titles, Westrand, London.
RN
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A CHAT

ABOUT THE “P.W.” COMBINATION SET.

By THE TECHNICAL EDITOR.

Describing the results of a series of tests carried out on the original model, and detailing a few points that should
receive attention in order that the 100%, mark of adaptability, usefulness and efficiency of this unique receiver

may be obtained.

,TO the wireless man a good circuit gives
1  as much pleasure as does a good horse
. to the huntsman, a good car to the
motorist, or a well-tuned, speedy aeroplane
to the aviator, and I can honestly say that
the series of tests that I have conducted
with the “ P.W.” Combination Set has been
work of pure delight. At no point has there
been trouble, and in every respect success
has attended us all the way, from the first
rough diagram on paper to the finishing
off of the complete set. The reason for this
is obvious to the more advanced amateur,
to whom will be apparent the fact that the
keynote of our labours has been * efficiency,
adaptability, and simplicity.” The very
nature of the circuits involved has rendered
it unnecessary to deviate from the path of
the straightforward into the complicated
and tortuous path of biassing batteries,
high-resistance stabilisers, etc., and, apart
from the fact that the component values
called for rather close attention, no trouble
of an obscure nature was encountered.

It must be thoroughly understood, how-
ever, that results will suffer and “ howling ”’
can arise if the instructions regarding the
construction of the set are not faithfully
carried out. No guarantee of the efficient
operation of the set can be given if amateurs
modify the “lay out” or the values of the
condensers employed, either fixed or vari-
able. Also the indiscriminate use of twisted
flexible wires may cause capacity effects to
arise. Tt is advisable to employ the shortest
lengths possible of straight ‘twin wires of
the nature of telephone cords for the plugs.
Tuning-in.

In respect of the interior wiring of the
units, the usual rules regarding good separa-
tion and avoidance of parallel wiring are, of
course, cssential. Should Unit Two not
cause efficient note magnification, change
over the transformer primary leads. As the
L.T. + is directly connected to the H.T.
in both units, obviously only three battery
connections between the two are necessary,
but great care should be taken in seeing that
the L. T. + and Not L.T. — is taken to the
H.T. — in either case, before connecting up.

With those few general remarks concern-
ing the construction of the units, I will
now proceed to deal with the handling of
the set, and briefly detail some of the
results obtained on the original model.

In the first place.it will be found that the
tuning on the H.F. condenser is not eritical,
but that the adjustment of the A.T.C.
requires to be very close indeed. This is an
interesting and useful point.

In the case of near-at-hand stations,
however, tuning can at first be done on the
crystal, which cuts down the variable factors
or components requiring adjustment to
two—the crystal detector and the A.T.C.
This is one of the great advantages of the
“P.W.” Combination Set; and permits far

finer tuning and the finding of & more sensi-
tive point on the detector than is possible
with any other type of reflex circuit. The
change-over switches are over at * Crystal,”
and the telephone plugin the ““ C. and H.F.”
jack for .this preliminary tuning. Having
tuned in the AT.C. and adjusted the
crystal, the change-over switches are
carried over and the valve turned on. The
H.F. condenser can now be tuned, and the
telephone plug thrust into “ Dual * if loud-
speaker signals are desired. Where good
signals are received on the crystal alone,
loud-speaker work should be possible when
working “Dual.”  Referring to loud
speakers, it will bé found very convenient
if the telephone plug is taken to a small
terminal board ; this will enable any number
of ’phones or a loud speaker to be very
quickly brought into circuit.

When working to dis-
tant signals it will be
necessarv - to commence
tuning with the valve in

The Technical Editor adjusting the * P.W.,”
Combination Set,

use as an H.F. amplifier, or it may be even
necessary to start right away on * Dual.”
In these cases it should be remembered
that the AT.C. requires finer tuning
than the H.F. condenser, and so, leaving
the latter in approximately the correct
position, close attention should be paid to
the adjustment of the A.T.C. until audible
signals are obtained. The crystal detector
can always be adjusted to the signal of
some near-at-hand station.

Some Surprising Results..

There are, with the two units, as every-
body will by now know, six circuits avail-
able; and I will not anticipate the experi-
ments of thosc who have constructed the
set, because one of the most fascinating of
all the possibilities of the receiver is that it
permits a close comparison between various
circuits. The diffcrence between H.F. and
L.¥. ampilification under varying conditions
can be closely studied, and careful note can

+e taken of the behaviour of difterent
valves operating in varying capacities with
varying pressures of H.T. voltages. In fact,
the possibilities of the set, as any amateur
who handles it will quickly discover, are
almost illimitable.

At the offices of PoPULAR WIRELESS,
Unit One was tested on a frame aerial, and
comfortable loud speaker signals from 2 L O
resulted. With Unit Two “ plugged in,”
these became deafening. Such signals were
also the order when Unit One alone was
coupled to an outdoor aerial without using
an earth. Birmingham came in comfort-
ably on ’phones. At Sidcup, which is
15 miles from 2 L O, this station actuated
a small loud speaker with sufficient intensity
to fill a small room, using only Unit One on
an outdoor acrial. This was also the caso
when the set was triéd at Radlett, which i3
15 miles from 2 L O in the other direction.
Bringing in Unit Two in either case resulted
in deafening signals. Tried at Thorpe Bay,
which is near Southend, some forty or so
miles from London, Manchester, Cardiff,
Newecastle, and Glasgow were comfortably
received, although trouble was experienced
in some cases from “ jamming ” by ships.

At Radlett, Newcastle was brought in on
& loud speaker using both Units, while
Glasgow gave comfortable telephone sig-
nals. School of Posts and Telegraphs,
Paris, actuated a loud speaker comfortably,.

Demonstrations of the Set.

London at Thorpe Bay came in strongly
on H.F. and crystal, while ““ Dual” nearly
gave loud-speaker signals. These latter
were comfortably obtainable with Unit Two
plugged in. At Leyton, five miles from
2 L O in an easterly direction, the" London
station comfortably worked a loud speaker
on the one unit. All the well-known
amateurs were easily audible on ’phones,
2 O M at -Brentwood, some 20 miles away,
coming in with some considerable strength.
Fairly hard valves, with some 60 volts on
the plate, were used during these tests.

It is one’s feeling, when listening-in on
this remarkable receiver, that anything
transmitting is within range wherever its
location. I have been present during the
majority-of demonstrations given to readers
who have visited the offices of PopuLar
WIRELESS in order to examine the original
model (in response to a general invitation,
which is, by the way, still open), and in no
single instance have those who have actually
seen the set working, and have closely
investigated its action, had anything but
admiration and praise to offer.

Considering the fact that our callers have
included not only amateurs, but professional
wireless men of advanced standing, it is a
fact of which the technical staff and myself
are justly proud.
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THE RADIO TYPEWRITER.

By G. H. DALY.

Describing a remarkable invention whereby wireless transmission and
reception is effected automatieally and with secrecy.

IN many telegraph offices there will he:
found an instrument called the
Morkrum teletype. This instrument—
which at first glance may easily be mis-
taken for an ordinary typewriter—is for
automatically transmitting and receiving
messages over the telegraph line, and has
been in use for a number of years.

The Morkrum teletype has a keyboard
containing the letters of the alphabet,
numerals, and punctuation marks exactly
similar to the standard typewriter key-
board, and in order to send a message to a
distant station by means of this machine it
is merely necessary for the operator to
strike the various letters on the keyboard,
just as if he were typing a letter. In this
case, however, the fact of the operator
striking the keys causes the message to be
automatically printed on a moving slip of
paper at the distant receiving station within
an extremely short space of time.

It was only natural that sooner or later
the idea would appeal to someone of using’
this ingenious teletype for wireless work,
and this someone' appears o have been a
Mr. J. H. Brady: = The perfected radio-
vypewriter, however, which embodies the
Morkrum teletype, is the work of the U.S.
Navy Department and the Morkrum
Company of Chicago, and with this radio
typewriter it is possible for any typist te
send a wireless message in the same way as
he or she would type a letter—i.e., by de-
pressing the necessary fetter keys. At the
receiving station the message is automati-
cally printed on to a-moving slip of paper
by means of another radio typewriter. For
‘it should' be understood that each individual
radio typewriter consists of a complete
transmitting and receiving apparatus in
itself. A very important point about this
machine is that it entails no knowledge of
the Morse, or any other code, on the part of
the radio typist.

Action of the Typewriter..

When a particular key of the keyboard
is depressed, such as, for instance, the letter
“A,” the controlling circuit of the wireless:
transmitter—to which the radio typewriter
is connected—is closed, and a series of
elcctrical impulses are radiated into the
ether. This is accomplished by the
mechanical action of certain cams and
levers working in conjunction with an
electric motor and selecting device which ave
brought into action by the depression of the
key, the whole being contained in a com-
pact cabinet behind the keyboard..

Now each: letter key on the keyboard is
allotted a different combination of electrical
impulses; and: thus each key on heing de-
pressed causes the wireless transmitter to

radiate one- particular combination of .

impulses into space.

These impulses on being pitked up. by
the aerial at the receiving station are
amplified by a two-stage amplifier, and in

this condition: actnate an automatic relay :

recorder, which in turn: aperates the printing:

portien: of the: radio typewriter of the:

receiving station

The principal unit of the receiving portion
of this radio typewriter is a type wheel
containing letters, numerals, and punctua-
tion marks, exactly similar to the keyboard
of the transmitting radio typewriter.

On the receipt of a certain combination of
impulses by the receiving antenna this type
wheel is made to rotate—by means of a.
delicate and selective mechanism—and
print the letter which that particular com-
bination of impulses represents upon a
moving slip of paper. Therefore the letter
which was depressed on the keyboard at the
transmitting station is automatically printed
upon this moving slip of paper at the receiv-
ing station.

As it was impossible to operate the tele:
type with the international Morse code the
inventors found it necessary to evolve a
code of their own. In this code each letter
of the alphabet is allotted five units or
impulses, the difference between each
letter, etc., being that the five units are
differently arranged in each case.

“For instarnce; the five'units allotted to the
Jetter “ A” may be said to consist of two
dots and thzee spaces, as it were. The letter
“B” consiits of one dot, two spaces, and
two dotm. ““C” is made up of one space
and tlwee dits, followed by a space—and
so on- withi each letter of the alphalyet.

One obwminus advantage of this cade is
from the peint of view of secreey, fisy tive
aotnal amrangement of the code cam: bBe
altered a willl.

A SINGLE PANEL UNIT
RECEIVING SET.

By B. STEWART, B.Sc.

HE receiving set showm fiv the accoms
panying, illustration was built by the
writer, as the result_of experiments

carried out with a view to the construction

of an experimental .set  which, while
permitting of various arrangements of
tuning coils, valves,

This panel while being in one piece, is
divided mto five sub-panels, forming a
tuner, a H.F., a detector, and two separate
L.F. units.

The input and output of each unit is
brought to terminals, so that short con-
necting wires can_be used to connect up
whatever valves are required. A crystal
detector may be separately mounted, and
the output of the tuner or H.E. valve unit
connected to it instead of to the valve
detector.

A three-coil holder is mounted abové the
tuner panel, on which itself are moimted
primary, secondary, Vernier, and reactance
variable condensers. The circuit of each of
the three eoils is broken and brouglft to
six terminals at the extreme left of the panel,
8o that after short-cireuiting the coil plugs
any type of tuner may be connected up to
the set by means of the six terminals.

The H.F. panel is designed to give either
transformer or tuned anode coupling to the
grid of the detector valve, the connections
for one or the other heing made by moving
the four-pole two-way switch either to
right or left. The anode coil is large enough
to turie to 2,000 metres, but loading eoil
‘terminals are provided.

Grid Control.

Anode tuning is controlled by means of
a nine-stud switch and a ‘0002 mfd. variable
condenser, which also tunes the primary of
the: plug-in H.F. transformer when it'is in
use:.

‘Grid potential i varied by a potentio-
meter, operated by a ten-stud rotary
switch. Two sets of reactance terminals
are provided, so that regenerative effects
can be obtained either on the aerial secon-
dary coil or on the anode coil.

The detector panel is of the usual type,
but carries & variable graphite grid leak.

The L.F. panels are also standard, and,
of course,.one or bothmay be used as desired.

One pair each. of L.T. and H.T. battery
terminals are provided, wires from which
run to all the valves ;-but only those valves
actually in use need have their filaments
glowing, as a separate resistance is fitted to
each valve.

As will be observed from the illustration,
all the valves are mounted inside the
cabinet, but the condition of the filaments
may be readily seen thrugh pecp-holes.

Though this particular set employs four
valves, a smaller or larger one on the same
gystem is, of course, practicable, and would
be as likely to prove successful as the one
here deseribed has certainly been.

and crystals, would
yet present a neat
and compact ap-
pearance, and have
fewlooseconnecting
wires such as char-
acterise the major-
ity of experimental
sets built up of sep-
arately  mounted
parts.

Al controls and
terminals are
mounted on a ver-
tical ebonite panel
36 in. by 9% in,
which forms the:
front. of the- ease.
36 in. by 10 in.. b

4

f

10, in.

The singie panel-unit, receiving set described in the above article:
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Peduction in Pricer

919

on and after August 7th, 1923

Consequent upon the increased demand and
improved methods of production, resulting in
decreased manufacturing costs, the General Electric
Co.,Ltd.,have pleasure in announcing the following
substantial reductions in the prices of

e e o e et e e, 8 S P S e e T P el s Ve = e S’
P e ™ e et e e el e el ey o P 7 N e et ™

HEADGEAR RECEIVERS

The superlative quality of these instruments,
to which they owe their widespread
reputation, will be in every way maintained.

GECOPHONE}

Old Price. Reduced Price.

Cat. No. B.C.80, 120 ohms. - - 29/6 22/6

. . BCS82,2000, - - 3i- 24)/-
1. . BCS83,400, - - 32- 25/-
j . . BCS84,6000, - - 40 35/-

Sold by Electrical Contractors,
Wireless Dealers, etc.

(Wholesale only)—

THE GENERAL ELECTRIC CO., LTD.,
Head Office: Magnet House,
Kingsway, London, W.C.

.-
ra

.......




923 Popular Wireless Weekly, August 18th, 1923

WIRELESS ! WIRELESS! WIRELESS!
DON’T PAY MORE
We are exclusively WIRELESS — NOT DABBLERS!

Pioneers of Gheap Prices.

and EVERYTHING for it.

Great Britaiw’s largest
exclusive Wireless Stores.

NOTE.

Quality, Quémtity and Gonsistency our Motto.

See our six window display of popular bhargains.

oo oms, 129 ERICSSON

1 " LIGHTWEIGHT
ELKA HEADPHONES
. guaranteed. Don't pay 32/-.
Ne =& o Kope = SLIDER ROD, brass, 13 ins.

Article . 12/9 square, drilled
SIDPE HEADI ]2/9 SLIDER KNOB ...
genuine, our price ... SWITCHES ON
15/3

{Genuine French Phones,; maker's name

embossed), 4,000 ohms.

Each pair tested and 16,9
Qur Price

long, 1 fin.

. each

NUTS, 2 B,A. >
NUTS 4, 5, 6 & 8 B‘A
WASHERS 4 B.A.
WASHERS 2 B.A.
FILAMENT RES
action, marvellous vnlue
With engraved dials
CONTACT STUDS, with nuts and washefs

. per doz.
per doz.
per doz.

. per doz.

THOMSON-HOUSTON smooth (qnality the best)
(FRENCH), 4,000 ohms, our price . SWITCHE ON

BROWN’S FEATHER- WEIGHT HEAD. (qunhty the best) i
PHONES, stamped B.B.C., 4,000 SWITC ON EBONITE,
ohms, our prices per doz.. (quahtsr the best) ™

MULLARD *““ ORA:’? VM.VEs $TAPS, with: nuts .. per. doz.. CONDENSER SPINDLES,

DUTCH VALVES TERMINALS,, wmh and W'lshers, st fronr

EDISWAN VALVES ... o each . — 1d., 1id., and 2d~. SCREWED ROD, 2B.A.,

(Al Guaranteed® New.) EBONITE KNOBS 2 ByA.,, eachc 15d.- 3d & 4di. SGREWED ROD, 4B.A..

L.F. TRANSFORMERS, Ratio 5 to 1. 1]/3 SPAGING WAS’HERS, Iarge 2id.. RUBBER - INSULATED
Al guaranteed. (pestage I/-) exch SPACING W ASHERS, smnll., WIRE . e

CR%STAL DETECTORS ... . 1/9, 13, and 10jd.. GRYSTAL CUPS, 2 screw . lNSULATORS white

© enclased in glass case CRYSTAL cups 4 screw 1K ; per dnz.

216, 2{3),1/6 FIXED cBNDENSERs all capncme& aench 10idh. INSULATORS

ebonite EBOMITE, cut to .my' size by machimery 3/6 per doz. ....

bush, nuts, while you wait . R T 1 WOUND INDUC

TELEPHONE TE 3 nuts and 12x4 90X 4
washer, each 13d. ...................5. per doz. 215 2/3 / 5

w.0. TERMINALS nuts and washer, TAPPED INDUCTANCE COILS, 20 tap- 2 /6
each 2d. - pings, wound to 1,600 metres each

PANEL BUSHES, drilied’ VARIOMETERS (Tuhe- type) complete
with knob . 3/11 and 2/1%

DOUBLE ’PHONE GORDS full len"th . 113d.

HERTZITE, Genulne Large Piece . 8 9gd.

TALITE, © 9:d.

PERMANITE, 9id.

mm
12 ins3. long each
12 ins. long each
LEADING - IN
per yard

reel, 2 in., each,
L ”

SWITCH ARMS; 4 Ilamimtions,
knob, complete with panel,
and spring washer

AERIAL WIRE, 7/22, guaran
drawn copper, 100 ft. (postage 1/-)

CONDENSER VANES ﬁ\ed or moving,
per doz. ...

REAL GOLD CAT’ S WHISKERS

a TOP GONDENSER, bushes

SILVER GAT'S WHISKERS P » 1

»» B Ty P BOTTOM CONDENSER, bushes

CONDENSER SCALES, 0 to 180

) » s o~ DE
IVORINE LABEL SET 12 different titles BEL'L WIRE, tin'ned copper,' 12 yds.

the set. 63d.

VALVE LEGS, nut and washer

ZINCITE,

ad.

BATTERIES,, 44 volts, ench 3d.; per doz.
BASKET COILS, set of 6, up to 3,000

metres ... . 24
SLEEVING, 8 yds. assorted colours, for ... 11id.

2/9

VALVE PINS, nut and washer

PLUNGERSPBINGS compl'ete e ~e- €2Ch 1.

BORNITE, .
MIXED CRYSTALS (6 Kinds) . 9d.
CARBORUNDUM ... .. i
ZINCITE and BORNITE, both Im box .. 1/-

h
per doz.. 10d Glic

each 1d.
per doz. 38d.

IMPORTANT NOTICE.

We have repeatedly said DON’T PAY MORE, and having served the masses well,
X ! ® the large return of husiness has made it
necessary for us to acquire extensive additional premises adjoining our present address.

Fol'ow the Crowd te Elkay Corner

“ELKAY’”” WIRELESS C0., 225 & 227, Bishopsgate, London, E.C.2.

Open Saturday all day.

We open Sundays 11 to 2.30.
Please remit ample Postage.

To the Trade—New Trade Counter now open.

Send for NEW LIST.
% Note new Telephone No.: Central 8544.

THE NEW
SYNTHETIE g eoe o : 1/
CRYSTAL LOUD SPEAKING CRYSTAL

* AURITE ” CRYSTALS have been obtained after a long period of scien-
tific research and will increase the PLEASURE OF LISTENING-IN,
BECAUSE * AURITE ” CRYSTALS invariably give VOLUME with
PURE NOTE and are very SENSITIVE,

* AURITE ” CRYSTALS are packed (as shown), with instructions, in
a glass tube which keeps the surface free from dust.

* AURITE ¥ CRYSTALS are moulded in a metal cup which will fit
any crystal socket. Therefore they cannot be crushed when clamping.
* AURITE " CRYSTALS donatneed any “woods’ metals orlike materials,,.
‘“* AURITE " CRYSTALS are always ready for immediate use.

E ;E;D:O-S;A;. (;R;E;l M E L LTD" ;,— 4 _FL:L— -

DISCOUNTS
TO TRADE
(el 1o WG

 FOR 1/3 TD THE

I - MANUFACTURERS :
[}

- e e e —

Camden Town,

)
t
t 45, Ring’s Road, "
1
. London, N.W.2.

' A SUPER SET for

WE SATISFY You  Tottenham Court Road, London, W.1.

HOME CONSTRUCTION.

This 1s a mgh Frequeucy Reactance
Set which will give the maximum
distance range and power possible
with 2 valves. Each detail is
planned, and the Parts go together
a charm.
The handsome' matted - Ebonite
panel is fully drillad and engraved,
all ecomponents are .assembled, and
every screw’ roquired it included.
The instructions for building and
using are complete, and we are
ready to help im any way required.
Your success and nustaction are
assured with this Set. Ask for

speclal leaflet P.24.

A

A £20 Set for £6 -5~ 0.

We have a fuil rangs of sets and units. Send 3d.
for aur descriptive cutalogue,

RADIAX, Ltd., 10, Radio House, Percy St.,

M useum 400.

stampa

_RADIAX
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By OSWALD J. RANKIN.

SUMMERTIME WIRELESS.

.Describing some useful circuits, suitable for portable work, illustrated with
some of the author’s well-known pictorial diagrams.

:S in the case of ordinary stationary in-
stallations, it is not possible to specify
the exact range of any particular

receiver. So much depends on the existing
conditions, locality, the amount of care
takén in constructing the apparatus, experi-
ments, and—the individual ability to carry
out ‘experiments. With portable sets it is
possible to take a train journey and erect
the installation within a short distance from
the broadcasting station, so that even with
a fairly simple type of receiver one is
enabled to ““ make ends meet,” so to speak.

The selection of any particular type: of
receiver will, of course, depend on the dis-

H is an ordinary ‘002 mfd. mica grid con-

denser connected in shunt with the variable

resistance F, which, of course, is in series
with the aerial lead-in and the grid of the
valve. The three fixed condensers, I, J, and
K, each have a capacity of '006 mfd., the
exact value being a rather critical factor.
The tuning will be rather difficult until the
operator has become acquainted with- the
various adjustments.

Efficient Reflex Cireuit.

Place the variable resistance F to its
maximum value, and vary the coupling of
the coils until a whistling noise is heard in
the headphones. The

coupling and variable
condenser should be
continuously adjusted

until the desired sig-
nals are heard, when it
will then be necessary
to readjust the vari-
able resistances, which
arc then left at the
best positions while
the signals are finally
tuned in by making

=

further adjustments of
the coils and conden-
ser. A good hard walve
should be used, and
great care should be
taken to see that all
the connecting wires
are well insulated and
well separated from
each other.

The Flewelling super-regenerative circuit.

tance between the proposed temporary
receiving station and the transmitting
station. For gencral purposes, a suitable
circuit which will compare very favourably
with the single-valve receiver in the ordinary
way, is the Flewelling super-regenerative
circuit shown in the pictorial diagram Fig. 9.
This is probably the most efficient single-
valve receiver yet devised, and it is ex-
tremely simple in construction and opera-

tion. It is adaptable either to the ordinary "

single aerial or to the frame aerial previously
described. The tuning coils B and C may
be of any suitable type, the secondary coil;
C, giving about two-thirds of the inductance
of the primary coil B. Nos. 50 and 35
Igranic coils are quite suitable, and an
ordinary loose coupler or vario-coupler will
also give good results.

Important Details.

The variable condenser D, which shunts
the primary coil, should have a maximum
capacity of ‘0005 mfd., and sharper tuning
may sometimes be obtained by connecting
a 5-plate Vernier across the terminals. These
condensers and the filament rheostat should
be well shielded in order to prevent body
capacity effects. F is a variable grid resist-
ance with a value from 1 to 1} megohms,
and G is a similar component, being con-
tinuously variable from } to 1 megohm.

condenser H having

Fig. 10 represents a
pictorial circuit dia-
gram of a double amplification or “ reflex ”
valve-crystal receiver particularly suitable
for portable work. The single valve func-
tions as a high and low-frequency amplifier
simultaneously, rectification being accom-
plished by a crystal detector. The simple
slide inductances- B

N

‘01 mfd., shunts the -telephones and the
high-tension battery ; and I is the usual
telephone condenser, which is not essential,
but desirable. The most admirable feature
of this curcuit is the entire absence of
distortion, and it is also extremely simple
in construction and manipulation.

The signals are first amplified in the aerial
circuit, then rectified by a well-adjusted
crystal, then fed back into the valve again
to be amplified at low frequency, and finally
delivered to the headphones at a greatly
increased strength. This is one of the very
best single-valve circuits particularly suit-
able for portable work, since the few neces-
sary components may be oconveniently
arranged in an attaché case or small box.

There are, of course, many existing two-
valve receivers which, under normal con-
ditions, would be quite suitable for portable
work. The usual outfit, comprising one
valve rectifying and one valve L.F., will
sometimes give excellent results; - but a
stage of H.F. is always desirable, since we
are concerned with a more or less inefficient
aerial system. The two circuits to be
described indicate examples of the most
suitable types of two-valve receivers to use
with a make-shift aerial. These are ordinary
receiving circuits, the first, Fig. 11, employ-
ing one stage of H.F., tuned anode reactance
coupling, and valve rectification; the
second, Fig. 12, employing one stage of
H.F., crystal rectification, and one stage of
L.F. The latter has been adapted to the
frame aerial for sake of variety.

A Two-Valve Set.

The circuit shown in Fig. 11 is selected
because it is highly efficient and easily
handled. Two standard coil-holders will be
required, one for the primary and secondary
aerial tuning coils B and C, and the other for
the anode and rcactance coils F and G.
The secondary aerial coil C is shunted with

(Contsnued on page 922.)

and C are identical in
size and capacity, and
to enable both coils to A
be tuned to the same

D

TERNLY

[ T2 Tl

frequency a ‘0005 mfd. O—
variable condenser D
is connected in shunt
with the active turns
of the coil C. Both
coils should be 6in.
long by 3in. in
diameter, and wound
with No. 22 enamelled
wire.

The secondary side
of the low-frequency
inter - valve trans-
former I, which is in
series with the earth
and the common nega-
tive line, is shunted
with a 001 mfd. fixed
condenser G. A fixed

=
2+ ¢\
OLTQ

4

il

10—
+©

Fi6 10

a capacity of about

A dual amplification circuit,
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(Continued from page 921.),

a *0003 mfd. variable condenser, D, and &
‘0002 mid. variable condenser is. similarly
connected to the anode coil, F.

An ordinary mica grid condenser; ‘I, is
placed in series with the plate of the first
valve and the grid of the second valve and
the grid leak, J, is in series with the grid of
the second valve and the positive low-
tension line. 'K is a 2 mid. Mansbudge
type fixed condenser connected in shunt
with the telephones
battery. If desired, either or both pairs of
honeycomb coils may be replaced by small
loose couplers, Basket coils may also be
used, the amount of winding in each instance
be'mg determined by experiments and the
particular wave-length it is desired to
work on.

Using a Frame,

Fig. 12 represents another very efficient
two-valve receiver which is a.hot favourite
with the author. It is here shown con-
nected up to the outdoor frame aerial pre-
viously described, and it was this combina-

and high-tension -

. Popular Wireless Weckly, August 18th, 1923.-

tion which gave the

remarkable results
mentioned in an
earlier chapter. A is
a dla,grammatlcal im-
pression of the frame
aerialb and B re-
presents the 00075
variable  condenser.
A five-plate Vernier
condenser connected
across these terminals
will sometimes facili-
tate sharper tuning.
C is a No. 50 Igranic
honeycomb coil, which
is in series with the
plate of the first valve
and the LP. terminal
of the low-frequency
inter - valve

Ouf
<

former, and D is & 1

trans- | 5\‘ —LT40— e -nurT &L

F1G /2.

‘0003 mfd. variable
condenser connected
in shunt with this coeil.

E is a ‘001 mid. fixed condenser which
shunts the primary winding of the trans-
former, and another of 002 mfd. capacity
is connected across the telephone terminals.
Y and Z represent the two points where the
leads from a tuning coil would be connected
if it was desired to use the ordinary aerial
and earth system. In
this case the frame

M aerial and the large
capacity variable con-
denser’ would be dis-
pensed with.

The one drawbaek

with portable outfits
is the  accumulator.
During  the = hot
summer months one
seldom feels energetic-
enough = to carry
masses of lead plates
across rough country
fields, and for this
reason I have net
described  anything
more ambitious than
a two-valve receiver.

These outfits will
give several hours”
en]oyment u%mg a
‘“ respectable ”  size
accumulator, say, 4
volts 20 ampere hours;

and even this size may

A circuit similar to Fig. 11, with a crystal and L.F. amplification.

be modified when using certain types of
valves.

My theme has been to show the average
enthusiast how it is possible to extend hix
efforts to the open air, and receive the usual
broadcast programmes throughout the
summer without experiencing that *‘ boxed-
up ” sort of feeling which creeps upon us
with the coming of the brighter days. Those
who regard the hobby as a serious pursuit
rather than a novel form of amusement,
and who intend experimenting on long-
distance reception, will, of course, know
that the receivers de%nbed in the foregoing
chapters are essentially * broadcast” re-
ceivers, and that it will be necessary to
modify these circuits to suit individual re-
quirements. For long-distance reception
with portable outfits I would recommend
the use of not less than two stages of H.F.
amplification with reaction,

Crystal Advantages.

Concerning loud speakers, I do not hesi-
tate to advise the use of a single-valve power
amplifier having a separate high and low-
tension current supply. The best results
will be obtained by using a good erystal

‘detector, since a erystal will rectify all

frequencies equally well without undue
distortion. This is where the crystal scores
over the valve, and there is no doubt that
the ultimate success of the loud speaker will
be attributed to the crystal.

.. around the factovy _and|watch them at work.

t

THE cONSTRUC«TION OF VALVES.

These two photognphs, taken in the factory
of the Cossor Vaive Co., Ltd., illustrate two of
the operations invojved in the manufacture - of
thermionic valves. ' On the left is shown -the
mdchine that mounts the ﬁlament wires, while
on the right the operator who "cuts the wires
to'the correct length can be-seer "at ‘work.” The
tungsten wire ™ employed is very _ brittle, .and
extremely careful handling is requlred, ‘otherwise
considerahie wastage. would™ resuit. The facfory
hapds are_mostly girls,’ and it is said that they
are more suitable - than men for such deljcate
work.! A high: degree l of efficiency 1s attained
byi these workers, who‘ are- mostly qulte young,
and it is 3 most interesting experience . to wpla

T

H
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new position in Dickenson St., Manchester,

THE NEW MANCHESTER STATION.

By Our Manchester Correspondent.

On Thursday the 2nd of August, 2 Z Y closed down at Trafford Park and re-opened again the followfng day at its
Full details of the new station and important changes in the staff are

given in this article.

\ FORTNIGHT ago the Manchester
broadcasting station was removed
with fitting ceremony from the out-

of-the-way building in Trafford Park to
the top floor of 57, Dickenson Strect, just
outside the great corporation power station.

One half of the upper floor is occupied,

and the aerial suspended from the top of the
power-station chimney to oné of the win-
dows of the transmission room. The studio
is considerably larger than that of the old
station, being about 30 feet long and
14 feet wide, compared with the former room
of 24 feet by 14 feet. Tt is, of course, smaller
than the new London studio at 2, Savoy
Hill, which is 40 feet by 20 feet. On one
side of the studio is a tastefully furnished
green room for artistes, who enter it directly
from the lift. On the other side of the
studio is the transmission room, containing
the new equipment specially designed and
built by the Radio Communication: Co.,
Ltd., of Barnes.

Up-fo-Date Apparatus.

This set embraces all the advantages
‘of the latest improvements, and is con-
trollable by one operator, who can check
all the necessary power and other read-
ings by consulting all the meters in front
of him, and at the same time controls
the musical quality and strength of the
transmission. He also has visual control
of the studio through a sound-proof window
by his side, so that any necessary alteration
in the position of the artiste, and so on, may
be carried out immediately by his instruc-
tions. The power from the corporation
400-volt D.C. mains is converted by a motor
generator set supplying current at 5,000 to
6,000 volts to the transmitter. This generat-
ing set is in duplicate in a room removed
from the transmitting room together with
two duplicate battery-charging sets driven
by five horse-power motors. The low-
tension and high-tension batteries are
housed in separate gas-tight compartments
with  controlling switchboard = energy
machines.

There are also directors’ offices, where
the many callers may be interviewed, and
quite an imposing orchestral room, where
the members-of the orchestra or band may
retire between turns and, if necessary,
rehearse without disorganising the studio
arrangements. The spacious general office,
in which the heavy daily audition common
to all provincial stations is carried out by
the station staff, contains a sound-tight
telephone box, in which the nightly news
bulletin will be received from London by a
special night operator. All rooms are
easily accessible from the entrance of the
lift or from the alternative staircases by a
central passage. '

Old Station *‘ Closes Down ** P

The closure was applied at the old station
on Thursday, August 2nd, when, in addition
to the programme, arrangements were made

for special items reminiscent of 2 ZY.
These contributions related not so much to
the difficulties of the station as to the
personnel aspect of it. The old familiar voice
of Humpty-Dumpty, Mr. Z. Rastus, and
Massa Johnson were heard again. Unfor-
tunately, the Cloud Lady and Mr. X were
at the time on a well-earned holiday.

The old impromptu talks which were
given by the ssaff, and were quite effective,
were rearranged, and madé an interesting
feature of the programme, while the chat
on the technical equipment of the whole
station, and a little demonstration of the
efficiency of microphones, also provided
an attractive interlude. After this the end
came with the shaded ghost, who, finding
everywhere deserted, buried the -carrier
wave with a low, dying heterodyne note.

Memorahle Evening,

There was no break in the service to listen-
ers-in, for the next day the new station was
opened with due ceremony. Arrangements,
in fact, were made for the usual afternoon
concert, which was provided by the Oxford
Picture House orchestra. The opening night
had all the appearances of being a memor-
able one in the history of Manchester broad-
casting. In the first place, Lord Gainford,
the chairman of directors of the B.B.C.,
was due to speak, and Sir Wm. Noble,
another director, and Mr. J. W. Reith, gen-
eral manager, along with many civic nota-
bilities, were expected to be among the distin-
guished gathering. Follow-

ing to note that ever since: Mr. Smythe
gave ‘“Algy on the Golf Links” he
has been frequently requested to repeat
it, and he proposed giving the piece
again on the auspicious opening night at
Dickenson Street.

Manchester enthusiasts will be sorry to
hear that with the transfer Mr. Kenneth A.
Wright, who has been director of the old
station since February 1lst, before which
he was in control of the programme for the
Metropolitan-Vickers, will relinquish his
duties to take up a post at the London head-
quarters. Mr. Wright has been a real live
wire. His charming manner has endeared
him to everybody, and he has made troops
of friends. Speaking to me, Mr. Wright
said one of the chief advantages of the
removal of the transmitting station from
Trafford Park to the centre of the city was
that the programmes could be extended.
Trafford Park was rather remote, and
artistes and speakers had often to cur-
tail their contributions in order to get
back to town in time for their. trains.
Again, a more adequate transmitting set
wasg installed at the new station. The set at
Trafford Park was originally designed to take
seven-tenths of one kilowatt, but for some
months latterly it had to take something
like 1} kilowatts.

Mr. Dan Godfrey, jun., son of Sir Dan
Godfrey, will succeed Mr. Wright at the
new station, while Mr. F. G. Honey  is to
look after the educational side.

ing the speeches, there was
to be a musical prograinme
by the band of H.M. Irish
Guards, with Miss Florence
Holding as the soprana, Mr.
Lee Thistlethwaite baritone,
and Mr. Vietor Smythe the
entertainer. -It is interest-

"'.":T-"iﬁiii
T
gl
-—

A demonstration was
beld at the Bronx Zoo-
logical Pack, New York,
recently, in order to
study the effect broad-
cast music had on the
animals. The bears
enjoyed it immensely
and danced to the
musle, ‘but the lions
roared with rags,
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WIRELESS FOR SHIPS' BOATS

" SPREADER" > . WAITING TO BE PICKED UD

R AERIAL WIRES.

o

| RATE SuPrORTIRG
AERIAL X BrRTAT IS
S1GRALS

AESCuL

AFTER LOCKER

5 3 g

r. _."-"'—-1. . "i—— e

rrmu WATER " FRESM WATER
CONTAINERS EONTAINERS S

BATTERY-DRIVEN  WIRELESS SET !

DOWH LEADS
PROM RERL

The above illustrations depict a proposed system of adapting wireless to ship’s boats in order to enable survivors of vessels in distress to continue transmitting S O S
signals, Each apparatus thus installed would have & range of 50 t0 100 miles,
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At Sea —Wigan Pier Local Colouring-—Buzz-z-z—The Honeyed Phrase—
Parasitic Noises—Animals as Inventors,

At Sea.
N American. scientist suggests that

distributed on ocean-going vessels, so
that one or two would be always at sea.

The meteorologist at sea, he suggests, would -
receive weather reports by wireless and”

issue weather forecasts to the land stations,
also by wireless.
The only difference between the newly-

proposed system and the present system is.

that in the latter «ll the weather prophets
are usually at sea.

Wigan Pier.

. The broadeasting programmes radiated
from Manchester have been heard in the
Wigan coal-mines. This item of news has
been received with great calmness by
Wiganites temporarily domiciled away
from their native city. Every man jack of
them stood their ground while the inevitable
question was fired at them. *‘ Ah, but have
yvou heard of the dancing to wireless music
at the end of Wigan Pier ¢

Local Colouring,

The conversation turned on noteworthy

achievements in the- reception of wireless
signals from far-distant stations. Over in
the corner sat a little -man with a white,
pointed beard. Breaking into the ta'k for
the first time, he remarked : )

“I have enjoyed the story of your
achievements, gentlemen, but I think I can
go one better than most of you. On my
valve set I can get Manchester so well that
you can hear the cotton spinning.”

That started it.

“ Nothing funny about that” said
Nettleton. * Speaking seriously, when I
get Cologne about midnight the reception
i8 so good that you can fairly smell the
scent.”

*“ Don’t be such a confounded ass ! said ~

-Jimmy Gallipot. * Talking of Continental
stations, I know a schoolboy who gets
Ostend so clearly that he can hear the
rabbitssrunning about the quay.”

“Silly idiot !* broke in Heaviside.. *“1I
don’t believe a word any of you have said.
You can believe me if you like, but when I
pick up Teneriffe on my super-seven, I can
hear the Canary Islands whistle.”

Buzz-z-z. _

" The chairman of the Newcastle and Dis-
‘trict Beekeepers’ Association recently gave
an address on beekeeping from the New-
castle station. After the address a bee
was placed on the microphone and the buzz
of the insect 'was broadecast to listeners-in,

Which reminds me very forcibly of a

schoolboy friend of years ago who had the

equenced meteorologists should be:
riby

" make a business of

_performance as per-

catches on well, no

wonderful faculty of being able to imitate

a buzzing bee in true ventriloquial style. It -

was a pleasure to sit next to him in church.

There was a good old gentleman who used
to sit in front of us. I have seen him
descend suddenly from the lofty heights of
an eloquent sermon to the sordid reality
of a bee buzzing about his ears. That same
boy used to try it on at school oceasionally,
but the effect was not quite so good there,
and the chances of capture (of the buzzer,
not the bee) were much greater. There was
the possible penalty at school of so many
**lines ”’ or so many hours of * extra drill.”
or worse than those forms of mild punish-
ment—the whizzing sticlz, which stings over
a greater area than a buzzing bee.

The Honeyed Phrase.

. .One little incident has remained fresh in
my memory of this ventriloguial schoolboy
chum of years ago. It was a history lesson,
and we were putting up with it as best we
could. Our history master was a etirious
mixture. Sometimes he was funny, some-
times he was boring. His stock phrases
included William the Corncurer (eate- of
plirase 1100 circ.), Edward the Confectioner
(date of phrase 1840), and Inky Stephen, a
potty joke. We had read a chapter together
more or less, and we were learning its con-
tents with a view to questions. Everytliing

was deadly quiet and dull, when gradually -

there arose the sound of a buzzing bee.
Louder it came, and still louder, just as if
the bee had come in at the window and was

hovering over the heads in the front row.

You can imagine how thoroughly we en-
joyed it and how much we admired the
courage and effrontery of my ventriloquial
friend Woodhead. The bee appeared to
settle and the buzzing ceased. Then there
arose-the high-
pitched, sarcastic

925

to determine whether those noises come
from the transmitting station or from the
receiving set itself.

A famous Indian Beientist has photo-
graphed, by means of a wonderfully sensitive
piece of apparatus, the sounds emitted by
a -dying carrot. Perhaps there will be
developments of this kind.of thing so that
our broadcasting programmes will include
items such as these in the future :

(1) The howls of a skinned banana.

(2) The high-pitched whistle of a boiling
cabbage.

(3) The peals of laughter of an orange
being prepared for the fruit salad. ~°

(4) The chromatic scales of a prima donna
mackerel. And

'(5) Mixed melodies of an  uncooked
sausage.

Animals as Inventors.

According to the ““ Wircless Review and
Science Weekly,” special observations of
the intelligence of chimpanzees have been
made recently, and the results of the ob-
servations have proved that the chimpanzce
has a certain amount of inventive genius.
The chimpanzce is not alone amongst the
animals in this respect.

Many years ago the domestic cat perfected
a system of face washing which for case of
manipulation has ncver been equalled by
man with his soap and water methods.
The fox terrier long ago thought out a
wonderful game of hide-and-seck (played
with ripe bones) which™is streets ahcad of
any hide-and-seck game that children play.

In the distant past the honey bee invented
a system of geometrical configuration which
has been the surprise and envy of the
geometrician ever since. The trapdoor
spider invented the hidden pit method of
capturing flies centuries before the method
was used to win some of the world’s most
famous battles.

Last, but not lcast by a long chalk, the
beaver must be given the credit for being
the inventor of the dam water system.

Readers are invited to submit
the results of their experiments
in the form of short construc-
tional articles. If accepted
for publication they will be
paid for at our usual rates.

voice of David, our’
date merchant :
“Woodhead, I
should advise you
very strongly not to

that sort of thing.
There is a cure_ for.
it—the bees whacks
cure.”

Parasitic Noises.
If the buzzing bee

formed at Newcastle

doubt we_shall hear
many strange noises
in our telephones.
The trouble will be

I

[ —

The wireless set installed at Brooklands by Mr. Pullen, the wgll-known racer,
$o assist {n the tuning-up of motor-cycles for racing purposes:
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CARDIFF STATION NOTES.

By “KYM-RADIO.”

I A few interesting items concerning 5 W A and its staff.

OMRADIOS ” had a warm welcome
for “Mr. Everyman” upon his
return to us last Monday. The
evening edition of the “ Western Mail”
voiced the popular feeling in a happv
cartoon, *“ Mr. Everyman Spealung This
depicted a burly “ Comradio” standing
before a loud speaker, shaking hands with
fantastic wireless
wavesthatpoured
out, and exclaim-
ing: “Glad to
hear you again,

Very ap-
propriately, “Mr.
Everyman ”
devoted hisreturn
chat to “New

and charmed
everyone.
other topics this
week have been
* The World Un-
rest and the
British Common-

Miss Haidee Gunn, the dis-
tinguished Shakespearean

actress. wealth” (a speech
of rare states-
manshlp), ¢ Australia and Her Boy Scouts,”

and “ The Burney Air-Ship.”

What an extraordmarv power for good
or ill “Mr. Everyman ” ‘must wield! We
speak of the pen being mightier than the
sword, and the value of the written word
diffused by a great journal amongst a
million rcaders. But here-is a man who,
nearly. every night,"is affectionately wel-

comed in thousands of homes as an intimate
personal friend of the family. and actually-

speaks to voung and-old sitting. by their
firesides. How can he- fail to exercise a
strong influence upon thonght and action ?
And especially so -since he possesses”in
marked-degree that'most valuable attribute
of a public vpeaker—smcerlty - Even in.so
trifling a topic as “The Passing of Door
Knockers ” he exerts mﬁuence ‘ForT heard
of two'cases at least.whefe a daughter and
a nephew went out next day and purchased
sets of tiny brass knockers for presents:

- Listening-in, Popular.

One is often tempted to ‘speculate upon
the effect of  broadcasting” generally
down here in the West Country. Here are
folk listening to the great masterpieces of
music and literature for the first time in
their lives. What are their feelings ? The
station director showed me a letter the other
day from a farmer’s wife in Somerset. She
wrote that friends walked twelve or fourteen
miles to her house three or four evenings a
.week to ““listen in.” This music and
poetry and drama must mean something to
them. “ We haven't been able to get to a
theatre or hear any music for twelve
years,” wrote another “ Comradio,” * so
to us your entertainmeuts are too wonder-
ful.” Tt is well that folk like these are in
such safe guiding hands. By the way, what
curjously warped ideas some persons possess.
A man wrote to the director complaining

Friends and Old,” _
His

about the inclusion in a programme of that
very popular song, “ We’'m coom up from
Somerset.”” He said that it was an incite-
ment to militarism !

For obvious reasons a station director gets
any praise or blame that may be going;
his second-in-command is little heard of.
But Cardiff is very fortunate in having such
a deputy chief as Mr. W. N. Settle (“ Uncle
Norman ” to the little folk), and the
 appreciation ” of Mr. Settle published
last week in the leading West Country
journal was well deserved. A sound and
courteous business man, a hard worker, and
a loyal chief-of-staff. Mr. Settle is certainly
a distinct asset to the station and to the
Broadcasting Company. We like hLim
down here. ~

Classical Items.

A very fine Wagner night last Sunday
included the Preludes to * Parsifal” and
“ The Mastersingers,” and the * Siegfried
Idyll.” We have one Wagner and one
Beethoven night every month. The com-
plete series of Beethoven Symphonies
(except No. 9) is being presented. The
Sunday programme is certainly the most
popular of the week.

LATIN—AMERICAN
RADIOGRAPHIC NEWS.

Progress in Argentina and
Venezuela—Success Attends
Colombian Installation—
Central American Enterprise.

By P. F. MARTIN, F.R.G.S.

ADIO-TELEGRAPHY is making sen-
sible progress in Argentina. The
latest arrangements include the

establishment of apparatus and a club at
Mendoza, the capital of the province of the
same name. By means of the apparatus,
concert programmes are broadcast from
the Radio Club of Buenos Aires.

The Argentine Government has decided
upon the purchase of two radio-plants for
the use of the army, consisting of a portable
set to cost $42,000 (gold), and equipment
for a 6-kw. radio station to cost $40,000
(gold). It is understood that both plants
will be furnished by the Marconi Wireless
Telegraphy Company, Ltd. The existing
laws in Argentina provide that privately
owned radio stations are permitted only
for inter-continental communication, these
Leing under the jurisdiction of the Ministry
of Marine or the Ministry of War.

Many New Stations.

The former Department controls all
stations located within 100 miles of the sea
or the River Plate, and within fifty miles of
either bank of navigable rivers; while the
Ministry of War controls all other stations
in the republic. Of the forty-one existing

stations of the army and navy, thirty-five
are now being used for commercial traffic.
Authorisations for new stations are granted
for commercial reasons, as well as on military
or naval grounds.

The Compaiiin Transradio Internaciénal
is about to erect a wireless station at Monte
Grande, located on the Buenos Aires Great
Southern Railway. This construction will
prove one of the most powerful stations in
the world.

In Brazil, a concession to instal and
operate for forty-five years radio-telegraph
and radio-telephone stations for inter-
national communication has been granted
to the Socieddd Anényma Agencia Ameri-
cina. The agency, which has been estab-
lished with Brazilian capital, is now
successfully  operating  radio-telephone
stations for communication within the
national territory, but its concession strictly
excludes radio-telegraphy in that field.

Notablé Progress.

The receiving station of the Sociedad
Anényma Agencia Havas, one of the first
radio-telegraph enterprises to be established
in Brazil, has recently secured an extension

-of its concession granted as far back as

August 2nd, 1920. The receiving station at
Praia Vermelha has lately been opened for
international service.

The past year has proved notable for the
progress of radio communication in Vene-
zuela, which was one of the first of the South
American republics to institute a chain of
radio stations throughout the state. The
service is undev the control of the Minister
of Promotion (Ministero de Fomento), and
the present occupant of that office, Dr.
Gumersindo Toru,s, a man of far vision
with great faith in the value of radiography
for Venezuela, seeks to encourage forcign
contractors and manufacturers of electrical
installations to assist in developing radio
communication in the country. Amother
official, who is likewise broadminded enough
to admit of free competition, is Generzal
Tobias Uribe, Chief of Communications,
under whose guidance very considerable
and Lknotly problems, dealing with . the
establishment and conduct of the service,
Lave been solved. A ‘third official, Seiibr H.
Eichwald, who, although bearing a Teutonic
nzme, is a Venezuelan by birth, has in' his
hands the technical control of the stations,
their installation and maintenance, -also.
charge of the national school for training
operators for the \Vlrcless service qf the
country.

Loud-Speakers Introduced.

An influentizal radio association is being
formed in San Salvador by a group of
citizens, whose object is to equip the parks
and other public places of that city with
loud-speaker radio-receiving stations. These
will be used to disseminate market quota-
tions for coffee, grain exchange rates,
official time, concerts and late Press
reports. Permission has been granted to the
group to sell receiving apparatus and to
instruct purchasers in the use of the instru-
ments. Authorisation has also been given
for the purchase of amplifiers and improve-
ments for the Government wireless station.
Radio-telegraphy has become extremely
popular throughout the Central American
states, but more particularly in El Salvador,
which offers an exccllent market for radio
apparatus,



Popular -Wireless Weekly, dugust 18th, 1923. 027

REDUCED
PRICE OF
*“R” VALVES

15/-

RROBLEMS arise in every
g phase of life, and the power

¥ always solve them, but when

the problem is one of valves
you can see The Thinker straighten-
ing his heavy back and smiling because

there 1is only one solution—

Obtainable from the Leading Electricians, Wireless Dealers, etc.
Adut. of the Mullard Radio Valve Co., Lid., Balham, S.1V.12.
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On Sale Every Tuesday.

SCIENCE WEEKLY.”

Price 3d.

The issue of this now famous journal, on .sale August 21st, will

contain many special and attractive features of great interest to all

wireless amateurs and those interested.in popular science.

Professor A. O. Rankine writes on the “Speaking Film” device
which he has invented; Dr. E. V. Appleton on “Electricity in the
Atmosphere”; and Dr. N. W. McLachlan on “ How to become a
Radio Engineer "—the last article being of especial interest to
readers anxious to take up wireless professionally.

Other useful articles include- instructions for constructing Experi-
mental Transmitting Apparatus, the Principle of Dual Amplification,
How to make a Three-valve Panel, a Charging Board for Accumu-
lators, a Series Parallel Condenser, and many other practical features.
“Wireless Review and Science Weekly” is in reality a Monthly
Magazine issued Every Week at the low price of 3d.

Its contributors are the best obtainable, its appearance, make-up and
design most attractive, and its practical value to the amateur and
student universally recognised.

Order your copy now and see for yourself what an excellent
all round journal it is.

“WIRELESS REVIEW ANDSCIENCE WEEKLY" 3d.

Weekly
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“WIRELESS REVIEW AND
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INEXPENSIVE TOOL KITS FOR WIRELESS AMATEURS.

"By RADIOGRAPH.

[I. STOCKS-AND DYES.

Some hxnts on the: purchasing of suxtable tools. for amateur wireless work -and how -to' preserve .and: handle them.

‘ ‘ ZHEN component parts used in wireless

construction are purchased from

dealers there is always a possibility
that large stocks may include certain parts
which are not accurately machined in some
respect, and this is especially the case with
regard to components having threaded
portions. With constant use the taps and
dies_used by thé makers become worn ;
and.if for any aceidental reason such tools
are kept in service after the point of wear
limit has been reached, inaccurate pro-
duction ensues.

Constructing a Die-Plate.

Such considerations, . apart from. any
desire to produce threaded components in
the home workshop, make it necessary for us
to investigate the best forms of screwing
tackle to use in wireless construction. The
form of thread used for scientificinstrumnents,
which category includes wireless apparatus,
isknown as the British Association.Standard
Thread, recognised by the initials B.A. Itis
preferred to standard Whitworth on account
of its suitability for small screwed parts, and
is identified by numerals from 0 to 25. For
our particular purpose, however, the com=
plete range of sizes is unnecessary, and the
amateur who makes use of bought compon-
ents which may require easing on the
threaded portions, will find a simple screw
plate and set of taps such as those illustrated

. 1 adequate for his needs.

0. 8A 2 BA 6. BA
[ X X A

Fic ). BA.Le PLare & Tars.

@ O

F/c 2.

@\ (&4

Fr6. 2 A, Fic 2a'!

D

In the interests of economy it becomes
desirable to standardise the sizes of screwed
parts as much as possible, and in purchasing

components care should be exercised in |
choosing those which have threads corre- |

spending with the sizes of thrcads on the
_screw plates and taps.
Rea,ders who desire to make their own

screw plates can do so by using a worn file of .

suitable size from which to form the plate.
The file should he annealed by raising it
to'a cherry red heat and allowing it to cool
slowly in a coke fire. Whilst the file is red hot
it should be examined for cracks, which, in-
visible when cold, would render the steel
useless for the intended purpose. #hen
cold the teeth can be filed off and the file

er'n.: GnANTa \ \

@F\nﬁ@

Qm@
@@

[ ——— = _———]
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Fi6.3. Ser or B.A Srocws & Dies.

TABLE OF TEMPERATURES

The plate is now dead hard, and if o uséd
would soon become broken or chipped,
therefore to retain the cutting edge without
risking fractures the plate must be tem-
pered or “let down.” After polishing the
surfaces with emery cloth the plate is held
over a gas flame until the polished surface
begins to assume a straw colour, a few
seconds Jater the straw colour will darken
and before it merges into the darkest shade,
the plate must be dipped quickly into cold!
water.

Unless readers are accustomed to temper-
ing tools it will be well to practice on a piece
of cast ateel or silver steel before attempting
the process on a finished tool, for the changes
of colour follow each other so rapidly that
before one is aware of it the steel turns blue,’
which gives too soft a finish for any class of
cutting tool. The following - table shows
how temperatures may be judged by colours,
and the colours at which various tools should
be tempered :

AND TEMPERING OF TOOLS,

Degrees Fahr, Colour for Tempering. Class of Tool.
430 Very pale yellow Seribers and small scrapers.
440 Light yellow Larger scrapers, centre punch points.
480 Dark yellow Points of dividers, edges of shears,
500 Brown yellow Small chisels, dis plates and taps.
520 Brown purple Largo chisels and small flat punches.
550 Dark purple- Ends of screwdrivers.
560-570 Dark blue Springs.

can be marked out as shown in Fig. 2. After
the central holes have been drilled and
tapped they should be plugged up with
pieces of screwed steel and filed off flush on
either side. The next step is to mark -oft
and drill the clearing holes, A, which must
be spaced so as to just break into the central
holes, after which the plugs can be removed,
leaving the plate in the condition shown at
Fig. 2a.

In order to allow the metal removed from
a tight thread to clear whilst the plate is in-
use, the edges of the holes, A, should be
eased away at onc side in the' manner in-
dicated in Fig. 28, this being done with the
aid of a small half round file, If a taper tap
is used for making the thread in the central
hole it should not be put right through the
plate, “for by leaving the threaded hole
slightly on the small side, allowance is made
for any .distortion during the 'tempering
process, and also for wear on the threads
themselves.

How to ‘“ Temper.”

After having completed the plate it must
be tempered so as to preserve the cutting
edges, This is done by raising the plate again
to cherry red heat and plunging it into
clean cold water. To avoid chances of
buckling the plate by sudden contraction
it should be dipped into the water edge on,
‘which minjmises distortion.

WATCNMARERS

D Fia G-,

A sct of die plates and taps such as those
shown in Fig. 1 will cost about 4s. 9d., but
amateurs who desire a rather more elaborate
equipment can purchase a very useful screw-

S
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ing set for about 15s. which will last for years
with ordinary use.

A very neat set known as the “ Little
Giant ” can be obtained from tool dealers
(Fig. 3) and consists of a wooden case, five
dles, five taps, a die holder and a tap
wrench, the set being capable. of -cutting -
threads of 0, 1, 2, 3, and 4 B.A.

"The parts are shown individually in Fig, 4, -
the types -selected being suggested as the
most convenient for amateur use. When
purchasing-separate- taps,- they- should be

{Continued on page 930.)



930

MINOR VALVE-SET REPAIRS.

A few remarks concerning the interior of valve sets intended for the guidance of
those readers not thoroughly conversant with the ‘‘innards’’ of their receivers.

OMMONSENSE is the most important
asset an “ amateur mechanic” can
possess, and most people have quite

a lot if they will only use it. For instance,
supposing it is decided that it is necessary
to temove the top of a valve panel ; don’t
seize hold of a screwdriver and commence
to remove all the screws that can be seen,
or the whole set will disseminate into small
pieces.  Only those screws situated evenly
around the edge of the panel will be em-
ployed in holding down the ebonite top.

Removing the Panel.

Having removed these screws carefully,
don’t jerk up the “lid >’ hastily, because it is
ten chances to one if you do that

and external connecting leads should be
removed.

Quite a common occurrence, and one that
can be very easily dealt with, is for the
locking nuts of a terminal to work loose and
cause a loose or broken connection in the
circuit. The more continually used ter-
minals,.such as the L.T., and A, and E, are,
naturally, the chief offenders. Haying
worked loose, a turn of the terminal inad-
vertently performed while connecting the
set up will generally break the soldered
connection internally’ made to it, and
apart from the fact that this will prevent
reception, it is always liable to cause’
an internal short-circuit, with all sorts of

Popular Wireless Weekly, August 18th, 1923

resulting damage, buckled accumulator
plates, burnt-out valves, ete.

The Filament Rheostat.

When replacing the panel of a valve
set always carefully run over the interior
“lay-out,” removing dust and arranging
the wiring so that each lead is as far from
all the other leads as possible. See also that,
no lead is in such a position that it will be
bent back on to another or dangerously near

.to anything elsc when the panel is pressed

down. Have a. look .at the filament
resistance, and if the wire along the point of
contact appears to be rather dirty, carefully
clean it. Should the resistance wire along
this same point of contact appear to be
burnt or blackened, then the chances are
that the current is “arcing” along that
point, or sparking as the filament knob
is twisted. This will cause horrible grating
noises in the ’phones. As filament resistances
vary so-vastly in point of construction it is

hardly possible to venture even

you will find you are tearing
apart soldered joints and leads.
Although most sets come away
in their entirety when the panel
is raised, it is just possible that
in the particulat set that you
are dealing with some of the
gear is mounted in the interior
of the case itself. However,
having carcfully removed the
panel, the next thing is to care-
fully stand it so that no weight
is brought to bear upon such deli-
cate parts as the vanes of a vari-
able condenser, grid leak, ete.:
in fact, it is generally the best
plan to lay back the panel in its
correct position whilst not refer-

\ - SR e

:

a general remark on the adjust-

ment of the moving contact, but

it can clearly be seen whether a

firmer contact is necessary, and

doubtless “ commonsense ”’ will

guide the amateur niechanic

along the path of safe and correct -
procedure.

Try the effect of varying the
value of the grid leak by
running a pencil line along.
the grid leak. The thicker the
line the less will be the resis-
tance of the leak. Start with
a very, very thin line, and if it
; does not improve results don’t

carry on, but if it does, then
thicken it slightly, no more.

ring to its underside. It need
hardly be added that during
these operations all  valves

The super crystal receiver described

20 miles away, is comiortably audible,

in * P.W.”’ No, 38- as built by Mr. H,
Hitchen, 5, Block 20, Garden Village, Highley, near. Kidderminster, 51T,

After that, leave it, otherwise
you will do more harm than
good.

INEXPENSIVE TOOL
KITS FOR WIRELESS
AMATEURS.

(Continued from page 929.)

bought in pairs—i.e., taper and plug. Taper
taps are very useful for threading holes in
ebonite, for by leaving the threads shallow,
the screws fitting into panels, ete., finish
cutting the thread whilst being forced home,
thus securing a better fit than when the same
-thread is finished with the plug tap. :

The circular adjustable dies are made from
well tempered steel and consist of one piece,
a small set screw being provided to regulate
the die to cut full or shallow threads as
required (Fig. 4). They are all made of a
uniform external diameter and depth, thus
enabling them to be used in the kind of the
die holder illustrated. For the larger sized
taps a double ended adjustable tap wrench
is useful, but as eved the smallest of thesc
will be heavy for small taps, it is advisable to
procure a watchmaker’s tap wrench on fragile
taps so as to lessen risks of breakages.

Even with the best screwing tackle obtain-
able the results will be very disappointing
unless due precautions are observed in using
-the appliances. A good many amateurs, and
professionals, too, go wrong because in-
sufficient care is taken in squaring things up
before a start is made. ’

The great thing is to start with a truly
vertical hole,—I shall give a few hints on
drilling in another article—but for the
moment it may be assumed that this con-
dition is already fulfilled. The natural
tendency of a tap is to start its downward
path in an oblique direction, and unless this
tendency is corrected from the start the
tapped holc becomes more and more crooked.

Use of Square.

One may be blessed with a fairly
“ straight ” eye, and yet manage to start
a tap or die crooked, therefore it is best not
to trust the eye too much, but make quite
sure the natural perversity of the tap is over-
come by introducing it to a square. The
application of the square in the manner
shown in Fig. 5 by itself is not enough, for
if the tap is made to be against the square
in this one direction, it will “ have its own
back ”’ so to speak, by dodging the square
the other way. So it is necessary to try the
vertical accuracy in two directions—i.e., from
the side and the front—and once it is started
in these-conditions it will give up the
unequal combat and be obedient to orders,

Dies can be started so as to cut true
threads if the round stock to be threaded is
provided with a slight chamfer, but care
must be taken to ensure that the chamfer is
concentric with the diameter of the stock,
otherwise the die will run down otit of truth,

‘When tapping holés nio downiward pressure”
on the tap is needed ‘as'the tap feeds-itself-

into the material being cut. Jambing or.
clogping of the taps, which is often a pre-
liminary to breakage, can be avoided if the
direction of the motion of the wrench is
reversed occasionally. This movement re-
lieves the cutting edges and allows particles
of metal to collect in the flutes of the tap,
thus preventing tendencies to clog or jamb.

(To be continued.)
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PRACTICAL IDEAS
rorTHE AMATEUR
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SOCKET TERMINALS.

TO the experimenter, any device which
tends to facilitate the making of

alterations to a circuit when “ trying
out” various arrangements is always
welcome, and to that end several con-
tributors haye recently advocated the use
of valve sockets and pins. The following
method has heen very successfully used
by the writer for some time, is capable
of considerable adaptability, and combines
the flexibility of the *“plug in” socket
with the relative permanency of the
terminal.

The sketch attached shows the whole
idea, which consists in soldering a small
socket on to the top nut of a terminal.
Valve sockets, with the
threaded part removed,
are suitable, but rather
unsightly, and the writer
therefore used the sockets
from an old tapped H.T.
battery, which -proved
neat in appearance and
much more easily soldered.

Before soldering, the
lacquer on the top of the
terminal nut should he
removed with emery cloth
and the hottom of the
socket filed flat. The nut
should also be plugged
with wood level with the
top. to prevent the solder
blocking -up the inside
thread. A little solder
is ran on to the ter-
rainal, and the socket
placed on top and held in
; position with a pair of
pliers. The hot iron is then applied to
both socket, and terminal for a few
seconds, and a permanent joint ensues.

A SIMPLE PERIKON
DETECTOR.

FIRST obtain two pieces of ebonite
2 in. by # in. by } in., and drill in

each three. holes large enough to
pass a 4 B.A. screwed rod, one at the centre,
and one each side § in. from it. The centre
hole is now enlarged until it is just a shade
smaller than the thinner end of a 4 B.A.
terminal head, which should be preferably
slightly roughed.

Having passed a piece of copper wire
round the head, it is gently tapped with a
hammer until the smaller end fits tightly in
the hole prepared for it. After fitting a

head in like manner to the other piece of
ebonite, a piece of glass tube 1 in. long with
a } in. bore and holding two crystals is
placed between them, and the whole is kept
in position by passing two short lengths
of 4 B.A.
screwed rod
through the
other  four
holes and
tightening
up by means
of nuts.

Two fur-
ther lengths
of the same
rod, the
ends of
which
should  be
fitted - with
small ebon-
ite  knobs,
are then
serewed
through the
fixed heads
until = they
make good
contact on the crystals. The wires from the
fixed heads should be joined to alternate
screwed rods, which may he fitted with
terminal heads and washers,

A FEW TIPS.

Before going to the expense of buying a
60-volt H.T. battery, it is advisable to
borrow a battery and see what voltage the
plate requires, as very often they do not
need nearly as much as stated by the manu-
facturers. Dutch valves, for instance,
will work satisfactorily on as little as 12
volts, and sometimes will not give good
results on anything over about 20 volts.

* * *

Ordinary sealing wax makes a good in-
sulator. Insulated knobs can quickly be
made by dipping a screw head-into molten
wax, which cools instantly after being
immersed, and a very neat appearance

results.
* * *

Sometimes it is very difficult to separate
two.stations that are both on practically the
same wave-length as the Vernier condenser
is not. precise enough. Try the following
tip with your existing Vernier, which will
give “very exact tuning. Take out the
moving vane and on one of the radii (neg-
lecting the round projection where the

‘ spindle goes) describe:a semi-circle .on the

vané.. Now cut out this semi-circle and
the vane will then-come -to a point, giving
extremely accurate tuning.

A NEW FORM OF
CRYSTAL DETECTOR.

AN ingenious form of crystal detector is
illustrated in the accompanying
drawing. Tt possesses great advan-
tages over the ordinary eat’s-whisker type
of crystal connection in that the pressure of
the needle on the face of the crystal can be -
accurately gauged and the needle point can
be moved without effort over the entire sur-
face of the crystal. The question of pres-
sure is an important one where certain crys-
tals, such as galena, are employed, and the
device has the additional advantage of sim-
plicity of construction.

A wooden baseboard which can be
fashioned to any design favoured by the
constructor is first obtained, together with
a block of wood which should not be less
than half an inch in thickness and approxi-
mately two inches high. This block, after
the permanent magnet has been mounted

.on it, is glued firmly to the baseboard as
shown.

In order not to disturb the wooden block
once it is in position, the two terminals in-
dicated should be inserted into the paste-

INSULATED KNOB OR CORN

.

'. =
BN N

board before gluing on the block. It is,
perhaps, unneccessary to state that the
magnet is tightly clamped to the block by
means of the small staples, as illustrated.

Most permanent magnets of the horse-
shoe type are insulated at that portion of
the magnet which touches the block by a
coating of red paint. The block itself;
however, may be treated with a little rubber
solution or other insulating material at the
point where contact is made if so desired.

An ordinary sewing needle is then ob-
tained to act as a ‘‘ whisker.” This, of
course, will be held against the two poles of
the magnet by magnetic attraction. In
order that a proper adjustment may be
found the fingers should be insulated from
the conductive metal of the needlé, and this
is -accomplished by placing an insulated
knob over the ““ eye ” of the needle, which
also enables a better grip to .be obtained.

The simplest solution of this difficulty is
to obtain a small cork and insert the head
of the needle into the-centre,.as shown.
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AN EFFICIENT ONE-VALVE SET.

An interesting circuit claimed to give remarkable results over 1ong ranges
of reception.

SINGLE valve set, for use with a low
voltage, or dull emitter valve, that
has created a great deal of interest

in America, is described by P. F. Albright
in a recent number of the “ Radio World.”

A diagram of the sct will show the reader
that the wiring of the instrument is carried
out on almost orthodox lines, and while
nothing new is claimed for the apparatus in
this respect, it is stated that the circuit
given - is remarkably efficient for long-
distance working, and that the strength of
signals received will compare favourably
with most other sets employing only one
valve.

The Variometer.

It will be noticed that a departure from
the ordinary type of single valve circuit is a
lead which connects the aerial with the plate
circuit of the valve. The variometer, also,
is somewhat novel in design. This was
made by constructing the inductance out
of a cardboard tube three inches in length
and threc inches in diameter, the winding

The super crystal receiver described in ** P.W.>”
No, 38 as built by Mr. H, J, Redgewell, of 35,
Monson Road, Redhill, Surrey.

consisting of fifty turns of No. 22 D.C.C.
wire wound on to the former in the usual
honeyéomb manner.

Mounting the Coils.

Two further coils are then wound round
the other end of the tube, as shown in the
diagram, each coil consisting of four turns
of No. 22 D.C.C. wire. These coils, for the
sake of simplicity, might be referred to as a
winding of eight single turns in two separate
groups of four turns each, with a distance of
about three-eighths of an inch between
them. This distance is allowed to permit
of the mounting of the rotary coil, which is
constructed from another cardboard tube
of one inch in length, and of as large a
diameter as will permit of its being rotated
inside the stationary tube without touching
the inside of the latter.

The rotating former is also wound with
eight turns of No. 22 D.C.C. wire, the wind-
ings being spaced in a similar manner to the
eight turns previously dealt with—i.e., in two
groups of four. This coil is mounted on the
supporting shaft in such a manner that the
windings' come directly under the stator
windings, as shown in the illustration.

Variable Leak Advisable.

The three coils described are joined up in
series and connected in the circuit as shown.
It will be observed that the received signals
from the aerial first pass through the rotor
coil, then through the two groups of windings
on the stationary coil, and finally through
the honeycomb coil.

It is claimed that a variometer constructed
on these lines acts as a Vernier on the in-
ductance, and increases to an appreciable
extent the selectivity of the apparatus.

The grid condenser has a value of ‘00025
mfd., and as attention is ecalled to the

extremely critical ohmage value of the grid
leak, it would perhaps be advisable to
use a variable leak in order to obtain the
best results from this instrument.

For long-distance working, a Vernier type
of rheostat should be employed.

Good Earth Esseatial.

In addition to the variometer tuning, a
variable condenser of -005 mfd. capacity
is connected between the aerial and earth
and is inserted in the aerial and earth circuit
between the point at which the grid con-
nection -is made to the aerial, and the lead
which is taken from the earth terminal to
the negative side of the high-tension battery.

=
=

o o

The set described works admirably on the
regulation 100 ft. aerial, although a good
earth is essential if the best results are to be
obtained.

The set referred to at the beginning of this
article was wired up with No. 14 tinned
copper wire, and wherever it was possible to
do so, every joint was firmly soldered.
The various components were mounted on
a panel 6 in. by 3 in.,, and in addition were
carefully shielded with tinfoil and earthed.

A final word of warning is given concerning
the variable condenser and the inductance,
which should be mounted as far as possible
from each other to obviate undesirable
capacity effects while tuning.

The fact that no accumulator is necessary
to light the filament of the valve employed
is an added attraction to this type of
detector, the voltage and current being
supplied by a dry battery.

THE THREE-SLIDE
TUNING COIL.

ALTHOUGH/pmctica]]y unheard of by
the greater number of amateurs over
here, the three-slider coil is quite
common in America. There are very few
advantages over the more common type,
the double-slider, but it should be interesting
from an experimental point of view.

It is constructed in the same manner as
any other slider coil, with the exception
of the extra sliding contact and brass rod.
The aerial and earth circuit is varied by
means of the one-slider, as in the case of the
two-slide coil. It differs from the double-
slide coil in that the detector circuit may
be varied by the other two sliders. The
method of tuning is as follows : The aerial
and earth circuit is first tuned to the in-
coming signals by means of the slider B.

The secondary circuit is tuned to the
primary circuit by allowing the slider C
to remain near the end of the coil to which
the lead-in is attached and moving slider
A towards or away from slider C until the
signals are at maximum volume.

Having thus tuned the secondary circuit
to the primary circuit, by drawing both
the sliders A and C towards the lower end
of the coil a slight coupling effect can be
obtained. - This slight coupling effect is
the only real advantage obtained with - this
type of coil over the other types. In obtain-
ing this effect the turns of wire used in the
aerial and secondary circuits would be at
the ends of the coil, thus separating, to
?Iome extent, the primary from the secon-

ary.

A variable condenser of ‘0005 mfd. can,
of course, be placed in series with the aerial

to decrease the wave-length, while one in-

parallel, say, of ‘001 mfd. will increase the
wave-length. The diagram shows a three-
slide tuning coil used in conjunction with
a crystal detector.
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:[;.%/Un with an WAA

No technical knowledge is needed

to get perfect reception on an “ Efescaphone * 2 or 3-valve set,
It can be installed and operated by anyone who follows the
simple printed instructions supplied with each set.

It has a wave-length up to 4,000 metres, thus covering
Continental as well as English Broadeasting stations. The
2-valve set has a telephony range of fully 125 miles, and a
3-valve set 250 miles with headphones. The latter will
operate a loud speaker within a radius of approximately 75
miles of a broadecasting station, and at greater distance with
the addition of a note magnifier.

Finally, the appearance of ‘* Efescaphone’’ Sets is all that
could be desired. The lay-out is neat and compact; the
cabinet work distinctive. In the set illustrated the
instrument panel is enclosed, when not in use, by a neat
roll shutter and the headphones atcommodated in:a
cupboard in the base. All connecting wires are out of the
way at the back of the cabinet.

~ I W@ [ _crescarione |
THE “ NELSON” (De Luxe Model) -
PRICES H Ask your Wireless dealer for particulars or write for Ilustrated

complete with everything except valves Catalogue of this and less expensive models, and name of local agent.

. 90002, T - VALV WHOLESALE ONLY—
= g FALK, STADELMANN & Co., Ltd,

o h Efesca Electrical Works,
o ]S g e = 83, 85, 87, Farringdon Road, LONDON, E.C. 1.

£31:10:0 and at GLASGOW, MANCHESTER and BIRMINGHAM.
A o i 220

B D ] o e o A P e

DuBILIER

THERE IS AREASON  cONDENSERS

why the leading manufacturers, as

well as thousands of discriminating , —
experimenters, specify DUBILIER for Traq
condensers for their sets. or Reception, Type

577. Capacities
IT IS BECAUSE between 0'001 and

. k_
they KNOW that every DUBILIER ~ ©'0T mfd. for wor
condenser is made of the ‘finest ing voltages up DUB]LI%EC eC(t)iyx?ExlflSERs —
materials and submitted to the D.C i y. -
- . to 2,000 L. or *Type 6oo. Capacities between 070001
most searching tests to ensure and 00009 mfd. .. : .. 2/6
maximum efficiency. 1,000 AC: 7 / 6 Type 600. Capacities between o-oo1 and
0'006 rr(l:fd. S - “fd 3/-
Type 600a. Capacities below o-oo1 mfd. 2/6
| DUBILIER “VANICON" T;ge 600a. ap;clities between o'oox al/ld
il VARIABLE CONDENSERS et x e 25 | it
7. ¥, - ’ *Supplied with or without grid leak clips as desired.
i Maximum capacity o-oor mfd.
e, iR (O DUBILIER GRID LEAKS for Reception.
Maximum £c:Pflc;tY. 20007 mfd. Resistances from o'5 megohm to 5 megohms 2/6.
Maximum capacity o'ooos mid. DUBILIER ANODE RESISTANCES
£1 :0 :0 20,000-100,000 ohms complete with holder .. 5/6.

Maximum Capactty 903 "0 DELIVERY EX-STOCK.

THE DUBILIER CONDENSER CO. (1921) LTD. Dept. E.

DUCON WORKS, GOLDHAWK. ROAD, LONDON, W.2,

Telegrams: ** Hivolicon, Phone, London.'’
Telephone: Hammersmith 1084, E.PS. 24.




934

— T ——

Popular Wireless Weekly, August 18th, 1923,

The Editor will be pleased to publish concise reports of meetings of Wireless elubs and
associations, reserving the right to curtail the report if necessary.
reminded that reports should be sent in as soon after a meeting as possible.

Hon. secretaries are
Reports sent

in cannot appear in this paper in Iess than ten days after receipt of same. An asterisk
denotes affiliation with the Radio Society of Great Britain.

Treharris and District Radio and Scientlfic
Society.

The above society has, sinece its inception,
worked hard and is building itself in the prac-
tical and theoretical phase of wireless. It has
on hand the construction of a crystal and dual
valve receiver, and various experiments are
carried out at the meetings, which are held
bi-weekly—i.e., Tuesdays and Fridays at 6.30

..

The society has on its programme some
interesting lectures and demonstrations. The
members are keen experimenters and are not
puro “ broadcatchers.” One of the members has
been successful in receiving American broad-
casting. Anyone desirous of joining
can obtain any information from tho

variometer for fine aerial tuning, separate fila.
ment control, good potential adjustments, etc.
The set was very suecessful last winter on the
reception of U.S. broadcast and amatour traffic.

Hon. sec., D. E. Pettigrew, 37, Mexborough
Avenue, Chapeltown Road, Leeds.

Barnet and District Radio Society.

Mr. F. W. Watson Baker presided at the
fortnightly meeting of the society which was
held on Wednesday evening, July 25th. There
was a good muster of members, and amongst
the new members enrolled was Mr, W, R, Ként,
& member of the Barnet Urban District Council
and formerly Postmaster of Barnet. He is the

‘end, while the book ends up with an ex-
planation of the Morse code and a few
interesting photographs.

* * *

It is generally stated that a repaired valve
is not so efficient as a new one. To prove
that this is not absolutely correct, Crowther
and Osborne, Manchester, have forwarded
us a repaired R type valve for test. While
taking only very slightly more current than
an unrepaired valve, it gave really excellent
results, and nearly quite equal to a new one.
This shows that it is worth while having
your burnt-out valves repaired instead of
paying a high price for a new one.

* * *

An interesting price list has been for-
warded to us by the ‘‘ Griffin Wireless Sup-
plies Co.” Besides giving a list of com-
ponents and accessories, the catalogue con-
tains details of complete one to four valve
sets, and also an interesting unit set. All
the apparatus of this well-known firm is
well made and thoroughly efficient, despite
the low prices of the goods.

* * *

There are many excellent variometers on
the market at present, but perhaps none
quite 8o neat as the new “ Sterling ” instru-
ment. It is uniquein design, while
the novel construction of the rotor

hon. sec. at his residence.

Hon. sec., David D. Richards,
* Mametz House,” Bontnewydd Ter-
race, Trelewis, Glam,

The Carmarthen and Distriet Radio
Society.

A local wireless society has been
formed, callod the Carmarthen and
District Radio Society, which is being
affiliated with the Radio Society of
Great Britain. At a recent meeting
Col. E. C. Jennings (5 O C) was
appointed president, and Mr. W. D,
Williams, vice-president.

Particulars of membership can be
obtained on application to the hon.
sec., Mr. W. I. Thomas, 9, Hall
Street, Carmarthen.

Battersea and Distriet Radio Society.*

On Tuesday, July 10th, Mr. H.
Bevan Swift, A M:I.E.E., lectured to
the above society on the * Funda.
mentals of Radio Work,” which
proved of very great interest to the
members.

His methods of cutting out unwanted stations
was vory interesting and solved the trouble of
many members.

We have great pleasure in announcing that
Captain Davis (2 X L) of the Pavilion, Lavender
Hill, bas kindly consented to become president
of the society, and has offered the vestibule and
aerial of the Pavilion Cinema for any special
transmission.

Hon. sce., A. E. P. Walters, 31, Holden Street,
Grayshott Road, Lavender Hill, S.W. 11.

Tottenham Wireless Society.

On Wednesday, July 18th, Mr. R. G. Ellis
gave a lecturo on * Dual Amplification.”

After introducing the theory and method of
this branch of research, Mr. Ellis gave dotails of
several dual amplifieation circuits he had used.

Hon. sec., 8. J. Glyde, 137, Winchelsea Road,
Bruce Grove, Tottenham, N. 17.

The Leeds and District Amateur Wireless Society.*

At amr instructional meeting held recently
the president, A. M. Bage, Esq., deseribed
*“The €Construction of a Two-Valve Portable
Receiver. This self-contained set was on
view, the first valve functioned as cumulative
vectifier, magnetic retro-action being utilised
for amplification, the second valve being a low-
frequency magnifier, coupled to the rectifier by
a transformer, niormal valves and batteries being
utilised. Practically every essential to maxi-
mum efficiency is included in the outfit, the
n ore jmportant items being the use of a micro-

and station afford very close coup-
ling and selective tuning. It has
an inductance ratio of 9 to 1. The
wave-length range is 250—2,725
metres in conjunction with a *0005
variable condenser and when used
. with a standard P.M.G. aerial.

* * *
The Radio and Electrical Supply
Co., of 29, Paternoster Row,

E.C.L, aré making a very unique
offer and one that should appeal
to all possessors of burnt-out
valves. They are prepared for a
time to accept burnt-out valves
in part payment for brand-new
valves of any of the Ediswan
types. Somewhere around 4s. or
5s. is allowed for each burnt-

The exprimental hansmittg and receiving station belonging

Mr. W. Tson, of 80, Barnham Road, Salisbury.

second local councillor to become a member
of the society.

Hon. sec., J. Nokes, * Sunnyside,"” Stapylton
Road, Barnet.

Catalogues
Bwk Reviews

For those to whom money is an object
P. J. Risdon, F.R.S.A., Research Editor of
our companion paper, * Wireless Review
and Science Weekly,” has written a very
interesting little book entitled  Wireless
Really Explained.”” Besides explaining the
theory of wireless, there are interesting
chapters on * Magnetism and Electricity,”
“ How to Ercct an Aerial,”” * How to Make
a Crystal Receiver,” etc. The twelve
chapters are very interesting from end to,

out valve, so that amateurs can
obtain the brand-new article for
but half a guinea or so, against
the usual 15s.

* * *

The Mullard Radio Valve Co. Lave sent
us ‘one of their *“ dull emitter ” valves for
test. We have tried it and can safely say
that it is one of the best valves we have
tested irrespective of its merits as a small
current consuming component. At 27s. 6d.
it should command a very ready sale. On
the “ P.W.” Combination Set, using a dry
battery instead of the usually required
accumulator, results were excellent. A
single cell of an accumulator can be used, but
we should think the length of time that it
would supply the valve with the small
required current would tend to cause
amateurs to allow their accumulators to
stand too long without charging.

* * *

Two leaflets have been issued by M.
Hirst & Co. They give details of a very
neat set on the unit system, while a crystal
receiver is also described. It should be
mentioned that * Radiocite” has been
obtainable from this firm for some time,
whilst it has often been difficult to get it
‘elsewhere,
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The Marconi-Osram
‘D.E.R’ Valve has

now been reduced

from £2 toc 2'7s. 6d.

Apart from its cheapness,
the outstanding advantages

of the ‘D.E. R’ (the
Valve which is fitted to

the famous Marconiphone

V2) are:—

(1) It consumes little more
than half the current
used by the ordinary

Valve.

(2) Its effective life is from
6 to 8 times longer.

(3) It can be used with
filament dry - batteries
if desired.

The ‘R’-type Valve has .
also been reduced: from

17s. 6d. to 15s. Od.

: The Marconiphone V2
is also cheaper. :
: In consequence of the reduction

iin the price of the ‘D.E.R.
i Valves and of Telephones, the :
i Marconiphone V2 is now sold at :

£22 8 O

complete with - Headphones, :
i Valves, Batteries, etc. :

Che ‘Urlumph of & he HNaster Mmd

Yeur local dealer can supply your In case of difficulty apply to:

MARCONI’S WIRELESS TELEGRAPH COMPANY, Ltd
Marconiphone Dept., Marconi House, - Strand, London, W. CZ
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Are you getting
your 10°, Bonus?

Besides being able to purchase your Wireless Com-
ponents at the cheapest prices in England, every
customer participates in a bonus distribution of 2/~ in
the £. For instance, if your purchase amounts to £5
you are entitled to select quite free of charge additionat
components (of any description) to the value of 10/-.
This concession is enabling thousands of wireless
enthusiasis throughout the country to purchase their
material now and save money and build their Sets later

Plu  New Peto-Scott Branch
Deslgi; to plug : for LIVERPOOL
o H.F

Trans-y  Jn order to serve better the thousands ot

b Ket: ’ 3 r the
2ol SSavia Q'Tﬁﬁed iy ) Wircless enthusiasts in Liverpool and

I
]
1
L Coil to be used, No external | .district, we are opening a new Branch
f
)
)

. connections—merely plug in . there on August 20th. Liverpool readers
and ~you can ~ use will be able to compare prices and realise

the tuned Anode circuit 3/6 ]
at once. 1

Aerial wire, 7/22, per 100 ft., 2/6; 7/25, per 100 ft., 2/9.

Insulators, Large Shell, 10d.; small ditto, 3d.; Reel, 1id.; Egg, 3d.; Barrel, 7d.

Condenser Dials, excellent quality, bevelled; Engraved 0°—100°, 1/6; 0°—180°,2/-.

Crystal Detector, Ball-jointed, well-made, 2/-. Glass-covered, on ebonite base,
4/6. As above, for Panel-mounting, 2/-.

Contact Studs, with nuts, per doz., 4;d. Contact Stops, with nuts, per doz., 7d.

Coil mounting Plugs, with strap, real ebonite, 1/-.

Coil Holders. For Single Coils, on ebonite stand, with terminals, 1/10. For
Panel use, 1/2. For two Coils, a superior holder, in polished ebonite, with
extension handles, 7/6. For three Coils, as above, 12/6.

Filament Resistances, our own manufacture, 2/3 and 3/-.

the exceptional value we are offering them.

" Simplex Lead-in. No holes in window frames. 1/6.

Panel Windows. Real opal windows for viewing filament behind panel. Each 9d.
Insulated Sleaving, superior quallhy. per 3ard sd.

Tinned Copper Wire, for wiring your set; 12 yards, 6d.

Resistance Units, spiral wound for rheoscnts; 3 ohms, 5d.; 5 ohms, 6d.
Ebonits Knobs, drilled and tapped, 5d., 3id., and 2id.

Brass Rod, screwed, 12-in. lengths; 4 B.A., 4d.; 3'B.A,, 3id.; 4 B.A,, 3d.

| Switch Arms, best quality, laminated, with nuts, spring and bush, ebonite

knob, 1/8; also at 1/3 and 104d.

Telephone Terminals, per doz., 2/6; complete with nuts.

valve Sockets, per doz., 9d.; complete with nuts.

Fixed Condensers, guaranteed to 5 p.c. accuracy. Our own make throughout.
In ebonite cases. .G062, .0003, or .0005, 1/3; .001, .602, .003, or .004, 1/6.

Concert Coils The well- known Peto-Scott plug-in Coils:

No. 1. 290—3%) metres, 2/-. No. 4. 570—900 metres, 3/6.

No. 2. 340--470- metres, 2/6. No. 5. 780—1,140 metres, 4/-.
No. 3.. 420—650 metres, 3/-.
L.F. Transformers... The well-proved MAX-AMP now reduced to 18/6. A better
rmnsfurmer has never been made.

“ Variobloc”

Variometer

An internally wound variometer

of high efficiency conforming to

latest American practice. Per-

manent contacts. Can be in-

stantly converted into Vario-

coupler.

No. 1. Wave-length range

N 2.)0“;?1) n;etl;tgl' . W

No. 2 ave-len 1mnge
250-840 metres ... 17,6

Head Office: 64, HICH
HOLBORN, W.C.1.
Demonstration Lounge : 99,

HICH HOLBORN, W.G.I.

] Branches 3. W EL NCTUN
Peto-Scott Co., Lid. s,

R 00L.

'S

FREE ! !

‘OUR NEW AND LARGE
WIRELESS CATALOGUE
SEND FOR YOUR COPY NOW

It shows how Wireless Gear can be obtained by

DEFERRED PAYMENTS

THE SERVICE CO., LTD,
273-274, HIGH HOLBORN, LONDON, W.C.1.
e s ik o o SR RS L Rt i D T
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All Editorial Communications to be

addressed The Editor, POPULAR

WIRELESS, The Fleetway House, Farringdon Street, London, E.C.4.

Have you seen one of those ornate ormolu clocks
——a great show outside, but very few actnal ‘“ works *’p
If you have, then I think you can safely say that yon
have investigated the * materialisation ** of a Govern-
ment committee. Surely all the problems of the ages,
let alone those connected merely with the wireless of
the present, could have been discussed and satis-
factorily settled during the long period that the
broadcasting committee has been sitting. I am
inclined to believe, however, that behind the ¢ gilt >’
of promises their “ works®’ are acting in a similar
manner to the *¢ works?’’ of the cheapest of German
alarm clocks—**in fits and starts.”” But then we
do not know, we Lave no actual proof that the worthy
members of this committee are discussing matters
wirelegs at all’; maybe golf, fishing, and other holiday
diversions are given pride of*place behind the barriers
of official secrecy and silence. It seems incredible
that months should be required to decide the com-
paratively few problems connected with broadcasting
when only a matter of days can settle such gigantic
guestions as those in days of war, which can settle
the fate of nations. The old saying, * Don't put off
till to-morrow——" 'has no doubt been adopted as

a motto by our energetic broadcasting committee,.

but the sense of the advice inverted. Several times
they appear to have been on the verge of breaking
their silence and emerging into daylight, but have at
the last moment decided to leave it just a little longer.
I wonder how many of the original members will be
alive when finally their cogitations are finished, and
will they te regarded with the venerable awe accorded
to surviving participators of lomg-past historical
evenis ? Will they come within the category of
*¢ Interesting facts,” and figure as the *“ Government
committee that sat for over fifty years *’ ? Seriously,
though, will this committee be ready with their report
before the anticipated winter boom ? If not, their
dilatory actions will have a serious effect on trade.
1f when these words =npear no definite news is to hand
some form of serious agitation should be commenced,
and readers should communicate with their M.P.’s
and endeavour to fQrce a inore speedy settlement.

THE EDITOR.
Owing to the enormous numhber of queries
received daily - from readers of POPULAR

WIRELESS, 1 have temporarily descided to {Imit
the number of questions sent in by one reader to
three. Readers are asked to keep their questions
as short and as concise as possible in order that
the minimum of delay can be exercised in answer.
ing queries. Until further notice three questions
from one reader will be the limit for one letter.
All questions should be addressed to POPULAR

WIRELESS Querics Department, Room 138, Fleet.
way House, Farrjngdon Street, London, E.C.4.

Readsrs are requested to send the necessary
postage for reply.

The Editor desires to direct the atten-
tion of his readers to the fact that, as
much of the information given in the
columns of this paper is of a technical
nature and concerns ‘the most recent
developments in the Radio world, some of
the arrangements and specialities de-
scribed may be the subject of Letters
Patent, and the amateur and trader would
be well advised to obtain permission of
the patentees to use the patents before
doing so.

ANSWERS

== @

A. W, C. (Bridlington).—T intend making a
basket coil to tune up to 2,600 metres to get
Paris time signals. I am using 22 D.C.C., and
find that a very large coil is necessary for this
wave-length; in fact, too large for easy
handling. Ts there any method whereby I can
make these coils smaller, sticking to-the basket
method of winding * I am using cardboard
formers with nine slots.

You will find that i, instead of passing the wire
through every siot vou pass it through altcrnate slots
you will save a‘lot of room and have two layers of
windings on each: side of the former, These coils are
just as efficient as the gingle layer basket coils, and
have no larger self-capacity. An article on this
subject will appear shortly in POPULAR WIRELESS.
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A. H. 8. (Moorgate).—What are the. brief
details of the Wireless Telegraphy Act of
1902 ? Has this Act been renewed or does the
original act still hold good ? Is it true that
this act only holds good for the coherer, ete.
{that is, if it has not been renewed since it was
first passed) ? What are the penalties for in-
fringing these laws ¢

The first Wireless Telegraphy Aet was passed in
Aungust, 1904 (not in 1902, as you state), and has
been extended from time to time. The first section
lays down that no person shall establish any wireless
telegraph station or instal or work any apparatus for
wireless telegraphy in any place except under and in
accordance with the licence granted by the P.M.G.
for that purpose. The fees, etc., are to be determined
by the P.M.G. with the consent of the Treasury.
Section 2 sets out that any person who can furnish
satisfactory proof to the effect that his sole object in
obtaining a licence.is to conduct genuine experiments,
shall be granted a licence subject to the special terms
and restrictions, ete., but, shall not be subject to rent
or royalty. The fce of 10s. merely covers the various
admiajstrative charges. As regards the penalties,
anyone installing a set without a licence is liable to
be fined £10 if brought before a magistrate. He may
also be hrought before the quarter sessions or assizes on

,indictment, and be fined anything up to £100 or be

gentenced to anything up to twelve months. In either
case, the set may be confiscated. No prosecuntion,
however, may be launched against an offendeg, nnless
consent i8 obtained from the P.M.G., the Admiralty,
the Army Council, or the Board of Trade.

* * *

“Grip ” (Liverpool).—What is the action
of the grid condenser ?

The grid condenser is placed in series with the aerial
and the grid in order to make the valve rectify. In
the normal way the grid is slightly negative or at
zero potential. The incoming signals produce varyving
charges on the grid, so that it becomes positive and
negative alternately. When the grid is made positive
clectrons are attacted from the filament and remain
on the grid on one side of the eondenser. These cause
the grid to have a steady negative potential. The
negative impulse from the acrial simply makes the
grid more negative, so that, instead of fluctuating
from positive-to negative and baeck again, the grid
becomes either more or less negatively charged. At
each successive positive impulse the grid negative
charge is partly overcome and more clectrons colle¢t on
the grid. Finally, the grid hecomes 8o charged with a
negative potential that the incoming oscillations
woitld have no effect on the anode current, which
wounld have been gradumlly deereasing. At the end of
a wave train the grid would be still at negative
potential, and subsequent wave trains would produce
no cffect. To obviate this a grid leak is.provided
whith enables the elcetrons on the.grid to leak away
during the intervals between the wave trains. These
intervals are comparatively long, and the accumula-
tion of electrons has ample time 1o leak away before
the next wave arrives. This leaking away brings the
valve back to about zero potentiad, and the process
can be repeated. By this means the valve is made to
pass the anode current in one way only—in a seriea

(Continued on page 937.)

THE DAILY DEMONSTRATION OF THE “P.W.’SET GIVEN BY THE TECHNICAL STAFF.
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RADIOTORIAL.
(Continued from page 936.)

of jerks, according to the wave trains, and this series
canses a suceession. of clicks In the 'phones, whieh,
comning very rapidly, producce a buzz or musical note,
according to theil; frequeney. |

*

*

P.W.S. (Clacton).—In the details regarding
the L.F. transformer for the ¢ P.W.”’ combina-
tion Set, are not the dimensions incorrect in
one or two places ?

Yes, there are two misprints in conncetion with the
chonite bobbin. The 1 in. should refer to radius, not
diameter, while tht‘a hole shguld be S.in. instead of 1 in.

A.E.W. (Balham)—What is the cause of
“ Blue Glow ” in a valve ?

In the first place, when constructed, a valve is
evacuanted, and according to its degree of ¢vacuation
80 it is called either * hard * or * soft.” A hard valve

- is one in whieh there is little residual gas or air, while
in a soft valve there'is an appreciable amount qf air.

When the filament -of the valve is lieated and a
positive charge applied to the anode, or plate;electrons
streain off from the filament and rush. across to the
plate. Now, if the valve has been fairly ‘completely

. exhausted, the electrons will fly aeross without en-
countering many molecules of \gas, but if there is
residnal gas present the electrons will keep on colliding
with the molecules.

‘Fhe molecules, on the other hand, have lost
electrons, go that they are left with a positive charge.
They are therefore ealled positive ions. Beéing posi-

tive they will not be attracted-by the: anode, but .

repelled ; they will be attracted by the filument and
will rush towards it.

On arriving at the filament the ions meet more
electrons flying off and will eventually unite with
some of these electrons, becoming neutral molecules
once more, But they are now in.amongst the crowd
of _electrons moving round the filument, and which
naturaily have a somewhat screening efiect, because
they will tend to repel some of the clectrons leaving
the fllament.

The effect of utilising some of these electrons
by the molecules, or rather ions, will ** ease *’ this
crowd, as it were, and thus remove its screening effect
to sonue extent. The direct result of this is that more
€électrons Tush off the fllament to the plate.

All this action and interaction betseen the clectrons
and the ‘molecules of gas means an expenditure of
energy, which in turn is Iargely converted into heat.
It is this heat that causes the * bhie glow,” for the
molecules are heated up and the gas becomes incan-
descent,. . .

A great drawback of soft valves is the fact that they
are Jiable to have a much shorter life than those that'
are harder. This is because the flament is constantly
bombarded by the positive ions, and thus is weakens
and burns out more ‘quickly.

1f, therefore, yon find that. your valve begins to
‘““ blue glow ” you must cut down your H.T. voltage
80 that the el “—. bomb:n-‘ ‘.is Ic d

Duamp (Kendal).—I have made up the
Super-Crystal Set from “P.W.” No. 38, and
get some quite good Morse, but no telephony,
being about 70 miles from Manchester. 1 did
once get him faintly during the winter, so the
set is quite 0.K. I now wish to add a valve.
Is it possible to make it into a dual amplifica-
tion circuit without any -switches, as in -the

“Conbination - set 7* If so, what are the-

connections ?

w3
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Feceiver]
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set will act as the anode cojit in the dual amplification
set, it will not be necessary for both the primary and
thé secondary coil to remain in the erystal-set, so the
first thing to do is to rcmove.the secondary, taking
the aerial terminal of the crystal set to the plate of
the valve, and the éarth terminal to the ‘phones and
H.T.+, while the crystal is connected across the coil
as in a simple crystal set, The valve is connected as
follows, the coils mentioned, of course, being for the
broadeasting band of wave-lengths. The removed
segondary of the ,super-crystal set can now act as the
primary of the dual set,.a new A.T.I. being con-
sttucted to form’a loading coil if necessary. Take
alead from cacrial to grid of valve, and connect
plate to the nerial terminal of the crystal set. 1.8, of
3 (Continued on page 938.)

. THigis qulite possible. As the A.T.1. of the crysta
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Interior of A-type Head-

phone  showing the
famous moving recd

mecbanism.

Aluminium Dia-

The
phragm of the -latest
A-type Headphone—the

most sensitive Head-
phone in the world.

Distinctive | perforated
earcap, manufactured
from _solid ebonite. 2
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’phones in the world.

The man whose livelihood—or even-his life—
depends on his ability to hear clearly distant
signals pays serious attention to the choice
and care of his headphones. We are proud
of the fact that wireless telegraphists of all
nationalities on land and on sea invariably

“select JBrOWN A-type headphones.

Why ? Because the famous moving reed
niechanism, combined with its supersensitive
aluminium diaphragm, picks up signals which
are quite inaudible with ordinary headphones.
And their soperior comstruction, with the
most minute attention to details, enable
them to render a lifetime’s service.

You, who nse your headphones for pleasurg
should be guided by those who have tile
pick of the world’s headphones to select
from. They choose tOWn ‘phones and
are satisfied.

Manufactured in three patterns :

A type 120 ohms .. 58/- per pair, ]
i:ﬁgg . o 62/~
8,000. ,, .. 868/~
D type 120 .. 48/- 0
e D T
Ftype 120 .. 226,
4,000 ,, .o 25/a
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(Continued from page 937.)

1..F. transformer should go to earth, while 0.8. goes to
H.T.—, filament and L.T.—: A fixed condenscr of
‘0003 mfd. is connected across the secondary of the
transformer, The primary leads of the transformer go
to the original telephone terminals of the crystal set.
The filament resistance, of course, is connected in
{he usual manner between L.T. and filament. The
earth terminal of crystal set goes to *phones, the other
side of these latter going to H.T.4. A fixed con-
denser of large capaeity is connected across the 1L.T,,
and one of ‘001 mfd. approx. across the *phones. Ono
of ‘0003 variable mfd. may be necessary between
A, and E. terminals of erystal set. -The mew A T.L,
that is, the old secondary will be suitable for broad-
easting while both it and the anode coil (the old A.T.1.)
can be loaded to reach higher wave-lengths.
* * *

L.W.C. (Manchester).—Is it possible to em-
ploy reaction on the “P.W.” Combination Set ?
In this event, could plug-in coils be utilised ?

1t is certainly possible to employ reaction in the
POPTIAR WIRELESS Combination Sct, but this
will not resnlt in very greatly increased signal strength,
Up to 30 miles or so the effect of reaction is hardly
noticeable if the set is used on an cflicient aerial, It is
uscful for bringing in distant stations, but as it
necessitates a form of reaction forbidden on 300-500
metres by the PM.G., it shonld not be used on
broadeast wave-lengths,  Reaction is, of course,
carried out by coupling the anode coil to the-A.T.I,,
but this is likely to cause the sct to oscillate and
distnrb other listeners-in if it I8 not carefully handled.
If you decide to alter the lay-out of the set to nsc
reaction the coil connections should be brough$ up
to sockets on the surface of the panel so that either
one or the other is movable and can he variably
conpled to,the remaining coil. 1f these alterations are
carried out the purpose for which the set was designed
_will no longer be achieved, for the sct was built in
such a manner that it is perfectly stable under all
conditions and will not cause interference, however
carciessly it is handled. Apart from this, its ease of
operation makes it an ideal " houschold ” veceiver.
Reaction will bring up the signal strength of weak
stations to a certain extent, but it may eause difficnlty

in that the set may become less stable and howling -

he introduced.” If reaetion is nsed, we would advise
you to keep the coils away from the L.F. transformer,
and also to fit that type of erystal detector which
employs a Vernier adjusting screw for -varying the
pressure of the cat’s-whisker upon the erystal. This
Intter—the pressure—is an important factor if reaction
is used, for a very light contact will eanse violent
oscillations and conscquent howling to take place.
Heavy pressure on the crystal will have an opposite
“effect, and will eut down the signal strength, so that
it is important that the correct pressure be obtained.

£ ORRESPONDENCE

THE ¢
To the Editor, Porur.AR WIRELESS.

Dear Sir,—In reference to your letter of
the 26th ult., wherein you enclose pull of
PorpuLar WIRELESS Dual Amplification
eircuit. We have to inform you that we have
tested this out and find it eminently satis-
factory.

We attach herewith some notes we have
made on the operation of the set, which you
are free to publish if you think fit.

Yours faithfully,
Ernest A. GorpoN
(for Managing, Director).
L. McMichael, Ltd., i

Hastings House,

Norfolk Street, Strand, W.C.2

This would appear to be the ideal amateur
combination in the form of the irreducible
minimum, and perpctrating the arrange-
ment 1 H.F,, I R., 1 L.F., which most of ug
use for general purposes, for that is, in effect,
what is happening here. In addition, by an
arrangement of switches and telephone
jacks the crystal can be used or set alone.

On the full application the valve acts

‘as it does from one who has
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first as a high-frequency amplifier with a
tuned anode transference to the crystal
detector, after which the low-frequency
impulses pass through the primary of an
intervalve transformer. The secondary
transfers the stepped-up voltage to the first
grid again, and the magnified result is taken
through ’phones or loud speaker inserted
immediately in the following anode eircuit.

On test we found the combination working
amazingly well, but we would warn you
that results come suddenly.” A crystal
‘“ rectifies,” and- until that is adjusted
propetly the excellence of the circuit cannot
be judgerd. That is the only fault we have to
find—thecrystal—everyday, however,brings
new crystals to light, and perhaps we shali
soon find a permanently sensitive specimen,
or means of quick and certain adjustment.

One or two refinements suggest them-
selves, of course. The anode coil can be
magnetically coupled with the aerial coil,
giving reaction, and its consequent signal
strength increase, but entering oscillation
tends somewlat to upset the adjustment of
any but robust crystals. Nevertheless,
oscillation can be avoided.

A slight negative bias, 3-6 volts, can be
given with advantage to the first grid. A
small battery can be inserted on the right
of the '0002 xF condenser in series with the
transformersecondary. Furthermore, ablock-
ing condenser across No. 2 jack (a nominal
‘001 uF, say) improyes the tone somewhat.

We think investigation in this direction
will lead to something really good, although
at present the hum of nearby electric light
and power mains is strangely strong in dual
circuits. Experimenters should certainly.

. try this circuit out for themselves and com-

municate the results for general information.

The Editor, PoPULAR WIRELESS.

Dear Sir,—In reply to your letter of the
26th ultimo, regarding the PoruLARr
WireLEss Combination Dual Amplification
Circuit, our Technical Director, Mr. A.
Chapman ‘(who you will remember, is the
inventor of the famous 3-Electiode Variable
Condenser),. is of the opinion that this
circuit would afford a very high degree of
sensivity, and enable long range reception
to be effected with a minimum number of
valves. Furthermore, the H.F. amplifica-
tion coupling described on the diagram
would effect an appreciable degree of
selectivity to the A.T.I. input, despite the
fact of its being direct-coupled.

We trust that the above opinion, coming
een identified
with wireless work since the earliest days,
will prove of interest to your readers.

Thanking you for giving us the oppor-
tunity of commenting on this very intevest-
ing circuit.

We are, dear sir,
Yours very truly,
AvuToveYORS, L1D,
4, Victoria Street, Westminster, S'W. 1.

CRYSTAL RECTIFICATION.

The Editor, PoruLAR WIRELESS.

Sir,—Will you kindly allow me to make a
few comments on your *“ Notes on Crystal
Rectification ”’ appearing in the July 28th
number of your journal, as this is a subject
I have made a special study for the past
fiftecn years. 3

It is impossible to accept the theory of
thermal action to explain the rectifying
properties of the usual crystal detectors, for
the three following reasons :

(1) When heat is applied to them they give
no practical indication of thermo-elec-
_ tric action.
(2) If the most sensitive thermo-junction
known—the platinum-bismuth couples
used by Professor Thompson for measur-
ing the heat of the stars, or the heat of a
candle a mile away—are used in place
of the usual detector, nothing can be
heard in the telephones.
Assuming a thermo-junction to act as a
detector of feeble high-frequency oscil-
lations, the resulting current from speech
transmission would be quite inaudible
in telephone receivers owing to the time
lag of the heating and cooling of the
junction.

The statement that the resistance of a
typical wire contact detector is 10,000 ohms
is only half the truth, as all- these detectors
have a negative and positive resistance.
The positive resistance in the case of the
cat’s-whisker type averages 500 ohms, the
current travelling from crystal to wire. On
reversing the battery with negative to
crystal the average resistance is 10,000 chms.

In the case of zincite combinations the
values are 750 ohms against 15,000 ohms or
more. )

The difference in resistance in the tivo
directions fully explains the purely recti-
fying action that goes on. ,The greater the
difference in the two resistances the mere
sensitive i8 the detector. It will be seen
from the figurcs guoted that 95 per cent of
the half wave is rectified, a figure that is
not likely to be improved upon.

It is a simple matter to verify all this by
measuring an adjusted detector on a Wheat-
stone bridge or placing it in series with a
1-volt cell and a milliammeter. The latter
should register 2 milliamps. in one direction
and ‘1 milliamp. when the detector is re-
versed.

What is required for the functioning of all
crystal detectors is high resistance at the
point of contact. |

When this high resistance is broken down
by mechanical pressure, or the moving of
the contacting elements to a position of no,
or too low, resistance, then rectification
becomes inefficient or ceases altogether.

During the past few weeks I have tested
upwards of 1,000 detectors on a micro-
ammeter passing an average current of 200
microamps. from the rectified carrier wave
of 2L O, and only in one instance was there
a reversal of current—a matter of only 20
microamps. in the apparently wrong diree-
tion—and on investigation this was found
to be due to the imperfect contact of the
crystal in its holder causing partial rectifi-
cation in two directions. Crystals must
always be thoroughly embedded in
“ wood’s ”’ metal.

Those interested in thermo-electric effects
will be glad to know that a very efficient
junction can be made for next to nothing
by twisting together one end from each of a
piece of fine euraka wire and a piece of copper
or silver wire. The heat of the fingers
applied to this junction will generate a
current of 20 microamps., and the approach
of a match will send it up to 200 microamps.

Although this is one of the most efficient
thermo junctions known, it is quite uscless
as a detector in a wireless receiving circuit.
It could be arranged to give a deflection on
a visual indicator when placed in a tuned

3

‘circuit near a transmitter.—Yours faith-

fully, B. 8. T. WarrAce.

(Continued on page 940.)
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r~~~APOLOGY ~~+

WIRELESS CRYSTAL

- “TALITE”

FTrade Mark

My attention having been drawn to the
sale at my premises, 143-144, Fleet Street,
E.C., of an article in substltutlon of, and
represented as, e abovesnametl e

Mark, “ Talite” Crystal, I HEREBY ex-
press my regret to HARDING, HOLLAND
& FRY, LIMITED, of 27, Garlick Hill,
EC., the Sole Seling Agents for
“TALITE,” for any inconvenience, loss or
damage they may have sustained in conse-
quence thereof, and UNDERTAKE that no
further sales of any substituted article shall
be made.

DATED this 3rd day of August, 1923.
Signed R. GREEN,
143-144, Fleet Street,
London, E.C.

—HULLO—
EVERYBODY

Y3y
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(4,000 OHMS)

15,6 POST FREE.

ADJUSTABLE DIAPHRAGM,

LEATHER COVERED HEAD-

BANDS, LIGHT WEIGHT
(11 ozs. only.)

CRYSTAL RECEIVING SETS

READY FOR USE.

POST

Mounted Handsome Polished 2 1 , -
Cabinet 8”X 10" X 51" FREE.
Coil Holders, Mounted Polished Ebonite, 2-way, 6/-

cach; 3-way ... . ... 7/6 each
Beaver Special Basket “Coil Holders .. 1/6 ,,
Fixed Condensers, all capacities 10d. ,,
Double-Throw Switches 1/6 ,,
Coil Plugs, 9d. each; Vanometers 33 ,,
Crystal Detectors, G lass-covered e

9d

Valve Holders, Highly polished
Beaver Special Crystal -

'9d. box of 4

POST FREE. ,

THE BEAVER
ELECTRICAL SUPPLY Co.

(Under entirely New Management
and Proprietorship.)

109, REGENT STREET,
LONDON, W.1.

VARIABLE CONDENSERS

NOTE.

To cail

COMPLETELY ASSEMBLED WiTH EBONITE

ENDS AS SHOWN IN SKETCH,

L ASSEMBLED BUT WITH-
001 . 8- l [ 306 :nouni sunssje
‘00075 - 6/9|°00075 - 5/6
0005 - 5/11/'0005 - 4/6
*0003 - 4/11/°0003 - 3/6
0002 - 3/11/'0002 - 2/6
*0001 - 3/8('0001 - 2/3
Vernier - 3/3|Vernier - 1/9

Pair of ebonite drilled
ends to fit yourseif on
above 1/- extra:

NOT A BAG OF PARTS.

— Postal Charges 9d. per set,

otherwise not executed.

ers 1d. in the 1/- discount off
condensers.

Variometer on ebonite, W. 250/750
metres, internally wound. Very
tine. 8ell at sight,.17/11.

Fixed Condensers (from .0002 to
.006), 9d., 10d., 1/6.

‘Ebonite Dials (with knob 0-180),
1/4 and 1/6.

Turned Ebonite Valve Holders,
8 nuts, 1/-.

Fil. Resistance, 1/8, 1/10, 2/3.

Fil. Res:stnnce 7 ohms, 3/6.

French “ R ** Valves 9/6.

Moulded Valve }Iolderx, with
nuts, 9d.

Perikon Crystal Detectors, glass,
2 crystals, 1/4,,1/6 and 2/8.

Glass Dustproof high-class De-

tector (whisker), 3/-.

Contact Studs and Nuts, doz. #d.

Valve Pins, doz. 7d.

2 B.A. Nuts, 3 doz. 7d., 1/10 gross.

4, 5, 6 B.A. Nuts, 3 doz, ¢d., 1/6
gross,

Terminals, special offer with nut,
4 for 3id.

Vx;hved Legs and Nuts, 1d. each,

Valve Legs w1th shoulder, 2 for
24d., 1/- &

Sw:tch Arms, very good, &d.,
10d., 1/3.
Twin Flex, 4 yds. 7d., 12 yds. 1,7}.

Genuine (8haw's) Hertzite, 9d.,
1/-, 1/3, 1/8, according to size.

100,000 ohm Resistance, 2/3.

T.M.C. ‘’Phones, 4,000
B.B.C., 22/8.

Grid Leak & Condenser, .0003, 2/-.

Coil Holders, 3-way, on ebomte,
6/- and 6/6.

2-way Coil Ilolders, good value;
&/-, 5,6,

ohms,

15 v H.T. Batteries, 2 plugs, 2/6.

-30 v. II.T. Batteries, 2 plugs, 4/6.

36 v. H.T. Bntterles, 2 plugs, 4/0

100 feet 7/22 Aerial wire, 4 Insula-
tors, tho lot, 2/6. No post
orders.

Real Ebonite Knobs, 2 B.A. Bush,
3d.

Please note that a speclal dis-
count i1d. in the f/-*is given off
many articles in the windows
where not marked NETT, This
must save you a large sum, as in
any case profits are reduced to a
minimum,
We want
follows :
1/- (or any vart).

Marconi R . Valves,. latest type,
15-60 v., 14/11.

Brunet 4,000 ohm genuine 1st
quality Ileadphones, 17/11.

N. & K. 6,000 ohm Headphones,
extra loud, 15/11.

H.T. Batteries, 2 Wander plugs,
66 volt, 8/8.

H.T. Batteries, 2 Wander plugs,

60 volt, 8/-.
Aerial Wire, 7/22 per 100 feet,
2/34 and 2/14. No post orders.

Rot.xx Accumulntors, 4 v. 40 amp.,
’Pho‘;xe Cords, double, extra long,
5~lnlgterv:dve L.F. Transformers,

/

Wound Coils, 6 x 3, Turns 150,
W.L. 1,100, 1/86.

Wound Coils, 12 x 4, Turns 400,
W.L. 3,800, 2/6.

Variometers, very good
230/750, 3/5.

Crystal Detectors (whisker), extra
value, 1/1 and 1/3.

value,

Large Telephone Terminals,
2 B.A.,, with nut and washer,
2 for 3id.

Terminals, all kinds, with nuts
and washers, 4 for 6d.

Basket Coils (6 in set), up to
3,000 metres, well made and
eflicient, 2/8.

1 Switch Arm, 12 Contact studs

and nuts, the lot 1/

Sleeving, takes 18-gauge wire,
3 yards for 1/-.

Insul.thg Hooks, 3 for 3id.,

1/- d

D.P.D. T S\\itch. compnct bigh-
class article, 2/33.

4 yards Copper 18-gauge connect-
ing wire, 2d.

8 yards Bell Wire, 21d.

6 yards Bell Wire, b.C. C.JIE., Big

Radio Instruments, Ltd,
Intervalve, 23/-.

6 v. 60 a. Accumulators, extra
bargain, 30/-.

SPECIAL PRICES RADIO CLUBS

AND TRADE.

IN STOCK. — Mullard Qra,

Cossor, Ediswan Valves, and

Icrystals of every description.
! Everything you want for your set.

ur business by post, but MUST have poslal charges as
p to 10/- 2d. in the 1/- (or any part); Up to
Over 20/~ carriage pnid,

20/- 1}d. in the
(Condensexq excluded).

Foreign orders must include 3d. in every shilling, or part of a shilling,

extra on list prices.

M.

Over £5, FREE

RAYMOND,

27, LlSLE STREET,W.C. 2

ght opposite DALY’S Gallery Do

Open 9-8. Saturdays 9-6.

Sundays 11-2.

Phane : Gerrard 4637,
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~ NEW LAMPS
FOR OLD ==

YOUR BURNT-OUT VALVE EXCHANGED
FOR A NEW VALVE.
We will give you a new Ediswan
or Mullard valve in exchange lor
a burnt-out valve of any ol the
following makes? — Ediswan,
Marconi, Cossor or Mullard,
plus 10/6 cash,

. Please adi Gd. for postage.  Ca'l if possible.
THE RADI0O & ELECTRICAL
SUPPLY €O0., -0

29, Paternoster Row,
'Pione: CENTRAL 7669,

~—BEST DUTCH VALVES, 7/- EAGH—

Guaranteed. Round Bulb. Hovizontal Grid.
Trade termson application, *Phone : Regent 1791

HARRIS & RUSSELL, LTD. **:s3icid Se2%™™

Will increase the Sigral Strength of your Crystal
Set or Increase the Range of your Valve Set

INCREDIBLE RESULTS ARE OBTAINED

HARD COPPER, 100 it. /6
SILICON BRONZE, 100 it. .. 10/6

Qlcucester, August 3rd, 1923.

I consider the ‘* Mystic ’’ Acrial excellent, ;
and 1 have obtained far better results than :
with an enamclicd 722°s. As my old Aerial ;
was 100 ft. iong and 63 ft. high, it is a .
good test. I amm struck by the increased ;
clarity of the signals. 3

HENRY HOLLINGDRAKE & SON, LD.
(ESTAB. 1814).
STOCKPORT.

SOLE AGENTS (LANCASHIRE & CHESHIRE)
for THE CITY ACCUMULATOR CO,, LONDON,

ELECTRONITE GRYSTAL AND
:: TORDINODIUM WIRE

TO WIRELESS EXPERIMENTERS. PATENT YOUR
INVENTIONS

L]
They may prove very valnable. Particulars and consulta.
tions free. BROWNE & CO., Patent Agents,
8, Warwick Court, Holborn, London, W.0.1l. Estab-
lished 1840 Telephone: Chancery 7547.

—3-VALVE SET £12 15—

Complete sect of parts. Clear diagrams and best
gqnaltty apparatus. 200-4,000 metres. Lists freo.

THE BRITISH CENERAL RADIO CO. LTD.,
74, HMendford, YEOVIL.

New TELEFUNKEN
K.T.D. Type Valves.

each 3 /9 post free.

Filament 35 Volts.
LIMITED NUMBER AVAILABLE.
Send P.O. at once. '

ELEFACTORS LTD.,
86, Granville Road, LONDON, N.W. 2,
CATSEYE"” CRYSTAL DETECTOR.

Ever-get and ready. Smallyst. Loudest,
Latest. Complete with holder 1/6

- ust 1 ree.
APAIL, 37, Red Lion 5t., LONDON, W,C.2,
AGENTS WANTED.

SPENCER'S STORES |

4.5, MASON’'S AVENUE,
BASINGHALL STREET,
:.: LONDON, E.C.2 : :
TELEPHONE. LONDON WALL 2292

* Philips *> Dutch Valves ., .

Morse Keys, Adjustable Beat ..
Brown's * F*’ Type Phones .. .. 25/- pair
Famous ¢ Picard ’ French Phones .. 17/6 pair
VALVES REPAIRED., ., 6/9 post iree

Our Method of Repair will Please You.

10/9 post free
3/6 post free

THE MYSTIC’ AERIAL |

Popular Wireless Weekly, August 18th, 1923.

CORRESPONDENCE.

(Condinued from page 938.)

A HUMAN AERIAL.
The Editor, PoPULAR WIRELESS.

DEAR SIr,—During the past week I have
been experimenting with various types of
aerials, and had been geffing quité¢ good
results on a one-valve set, using quite
primitive aerials. On July 19th 1 was
listening to 2L O on a crystal set, using a
normal outside aerial, and tried to get
results by using my body as an aerial.
Wetting my fingers I pinched the aerial
terminal, and by increasing the inductance
about 75 per cent faint signals were received
from 2 L Q. The music Xvas clear, and by
straining my ears I could just manage to
read or understand the announcing, etc.

I am seven miles from 2 L O, and my set
is installed on the ground floor, thereby
obtaining no height. I would be pleased
if you would publish this letter in your
valuable paper.

I am,
Yours sincerely,

N. S.
Wimbledon Park.

DAMAGED BY LIGHTNING.
The Editor, PoruLAR WIRELESS.

Dear Sir,——With reference to your article
re lightning a few weeks ago in POPULAR
WIRELESS. |

A friend of mine living near here was
accustomed to earth his aerial inside his
house with a piece of 24 S.W.G. enamelled
wire. On the morning after the storm this
wire was fused and the woodwork round
the earth lead slightly scorched. Con-
siderable current must have passed to have
fused wire of this size.

His aerial is mounted on two poles 12 ft.
in length and mounted on the roof. The
wire is about 3 ft. above the ridge, a total
height from the ground of about 52 ft.

My own aerial is 30 ft. in height and
55 ft. long and is earthed by a switch, inside

the window, having a separate direct lead’

to a buried earth plate. The ground is

always damp. On the night of the storm I.

noticed for a short time a bluish glow
around the mast head.
My aerial, ete., suffered no damage what-
ever.
Trusting these fow particulars are what
you require.—I am, yours faithfully,
W. H. CLARKE.

TRADE MARKS AND WIRELESS.
The Editor, PoPULAR WIRELESS.

Dear Sir,—Re Trade Marks for Gramo-
phones, etc., and Wireless. In view of the
fact that many owners of trade marks for
sound-reproducing instruments, e.g., gramo-
phones, are now dealing in wircless appara-
tus, it may be useful to thein to leain that
it is not safe for them to assume that they
are justified in excusing themselves from
applying for registration in respect of wire-
less apparatus (if they wish to be protected
for such apparatus) merely because they are
registered in respect of sound-reproducing
instruments.

It may, however, be stated that official
objection is taken to an application for
registration of a trade mrark for wireless
apparatus if a similar mark is already on the
official records for sound-reproducing in-
struments.—Yours faithfully, )

H. T. P. GEE.
(Patent and Trade Mark Agent.)

RECENT WIRELESS
INVENTIONS.

The following abstracts are specially con-

tributed by Mr. Harold J. C. Forrester,

Fellow of the Chartered Institute of Patent
Agents, 88-90, Chancery Lane, W.C.2.

Grant of the following patents can be
opposed ‘and printed copies of the full
specifications obtained.

198,552. — J. ROBINSON, H. L.
CROWTHER, & W. H..DERRIMAN.—
AERIALS. — For directional transmis-
sion only vertical portions of the antenn®
are used, the idea being that radiations from
horizontal portions produce errors due to
reflection in the npper atmmosphere. Two
aerials having horizontal and vertical
portions may be employed, the horizontal
portions lying parallel and close together,
and thus mutually neutralising, and the
vertical portions being placed as far as
possible apart, the acrial then heing practi-
cally H-shaped. '

198,589.-— A. W. KNIGHT.— IN-
DUCTANCES.—Three flat circular coils
are mounted upon ebonite stands, the centre
one of which is fixed, the other ones being
attached to a rod passing through the fixed
stand and to a concentric sleeve respectively.
The stands are adjusted by means of knobs
upon the ends of the rod and the sleeve, and
are pressed together by a spring which
presses the sleeve and rod. in opposite
directions. 3

198,636.—CAPITOL PHONOLIER
CORP.—RECEIVERS.—A receiving sct
is incorporated in an ornamental table-
lamp. The hollow base formg an inverted
loud-speaker horn and capacity earth, and
is fitted with a deflector. Umbrella and loop
aerials are formed in the top and sides of the
shade which is hinged for adjustment, and a
fringe conceals the valves, etc., placed at.the
centre, and also the lamps which are sup-
ported in reflectors around the sides.

198,662—DR. G. SEIBT.—CON-
DENSERS.—A  variable 'condenser is
formed from metal coatings separated by
very thin sheet mica. The metal coatings
are relatively movable, and at least one

must be very thin. In one form, a thin

bronze band presses a mica sheet against a
vuleanite drum half sheathed in brass, the
capacity being varied by rotating the drum
which may be paraffin lubricated.

198,700.—BRITISH THOMSON -
HOUSTON LTD.—VALVES.—The elec-
trodes for low-capacity amplifying valves
are arranged in a special manner, and are
then sealed into the bulb so that the anode
leading-in wire enters at the opposite end
to the grid lead-in, The valve is ultimately
clipped into supports which engage the
leading-in wires.

198,757.—MARCONI’S WIRELESS
TELEGRAPH CO., LTD.—VALVE
GENERATORS.—Short wave-oscillations
are generated by a two or three electrode
valve having parallel wires leading to the
grid and filament, the grid lead being
connected to the H.T. positive and being
separated from the filament lead by a con-
denser. A negatively charged metal cylinder
may surround the valveif only two electrodes
are used, and the wave-length generated is
adjusted by altering the length of the parallel
leads.

R/R-
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TO produce a loud speaker
which is worthy of the
artistes who nightly
broadcast has been our am-
bition. A loud speaker
which reproduces the fulness
of the violin, the delicacy
of the flute, the blare of the
trombone and the charac-
teristic quality of the voice,
that has been our ambition
and that is the guaranteed
performance of -

NN
S EFT N
Loud-Speakers

Obtain one from your usnal
stores, electrician or. wireless
dealer, and judge for yourself.
We are confident your verdict
will be

The Telephone
Manufacturing Co.,
Limited
London Showrooms:
68, Newman St., Oxford

St., London, W. 1

“True Mus'c”

PRICE £6 10s.

T Ny g

POPULAR WIRELESS WEEKLY.

r

Case. Best hard Alamininm, solid
drawn and accurately finishedl.
Magnets, Latest tvpe horseshoe
patiern of finest Tunesten Steel, re-
sulting in strong and permanent
magnets.

Core Pieces. Tinest quality of
special soft irom, with fibre insnla-
ting cheeks.

Wire. Fachearpiece is wound with
best enamelled hizh conductivity
copper wire to 2,000 ohms by speciat
machines,

Diaphragms. Made from sclected
iron, perfectly tlat, to cusurc perfeet
tone.

Spacing Washers.

GUARANTEE.

Special

|

ONTONE B , B
prones  [BFITAIN'S [EST

MARVELLOUS EFFICIENCY
MARVELLOUS  -PRICE

16/6 =

pair
Plus 1/- extra for postage.

Manufactured entirely In our works,
Goswell Road and City Road, under
mass production ; hence the qun]ily and
price,

We specialise in the manufacture of
Precision Tools. stamped and turned
parts, in lirge quantities. Send us
your cnquifies.

We are experts in the production of
Magnets of all shapes, and from Tung-
sten or Chrome Steels.

SPECIFICATION.

thin bhard brass to obtain correct
distance for perfeet results.

Ear Caps of amplesize, beautifully
finished and correctly proportioned.
Insulation. This is a particular
feature and receives careful atten-
tion,finest materials only being used,
Head Bands. Made ‘from best
guality Spring Stcel, copper plated,
oxidized, and relieved, giving beau-
titul finish,

Testing. Every earplece is tested
thoroughly during and after as-
eembly.

Finish & Workmanship. Of
the best possible throuszhont.
Assembly. By skilled
under expeért supervision.

labour

We agree to return cash in full 1f not satisfied, and
returned to us undamaged within 7 days.

B. D. & Co. (Edward A. Boynton),

Admiralty & War Office Gontractors.
Works :—167-173, Goswell Road, London, E.C.1. 1-9, Gaswell Place,

London, E.C.1.

Telephone = Clerkenwell (238,

361-363, City Road, London, E.C.1.
Offices : 173, Goswell Road, London, E.C.1.

LA, RING
r JENCINEE
EIV"— s MECHANICAL
£LECTRICAL MOTOR.
eTC. E7C.

PARY T.

vamiit COLLESL JmNNE
- —

H

! To extend the name of the Benmett College to everyone

: engaged in the_ different branches of Engineering, we are
publishing an Illustrated Dictionary of Engineer-
ing, in about 24 MONTHLY PARTS, You cau have
eacly monthly part as it comes out FREE.

1/- Postage only to pay.

following trades: Engineering, Civil, Mechanical, Elec
¢ trical, Structural, Motor, Sanitary, Boiler, Internal Com-
. bustion, Draughtsmianship, Marine, Shipbuilding, -Naval
: Architecture, Building, Architecture, Quantity Surveying,
: Aviation, Chemistry, Foundry Work, Metaliurgy, Matricu-
¢ lation, Mining, Burveying and Levelling, elegraphy
: Telephony, Wireless, and the conditions are that you send

your name and address, your age and occupation, with

one shilling (te cover postage), writing your name

and address very cleariy. We shall then place your

name on our Free List and send you Part 1 at once. The
: others will be forwarded aa issued. Address your
: application fully to

'{.‘,” et g t0 i Department D 106,
i Guires and mse wia The Bennett College,

full address.)

i Sheffield.

The Dictionary is free to those engaged in any of thé .
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E%RITIéH MADE,
‘No. R 1250. - No. R 1238
) . SUPER QUALITY. 1.
HIGH GRADE. Muitiple magnets.
Doublz, pole. Laminated polepieces.
Steel head:aads, Duralumin headbands.
REDUCED PRICES.
R 1262 DOL BLE [ - R-1238 DOUBLE
12 ohms r il g 120 ohms 6o £1 17 6
2,000 ., 1 4 0 I 2,000 ,, 2 0 0
4,0 i~ 1 5 0 4,000 B . .o 2 2 0
< %%f % { N
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Obtainable
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Radio Telephones make listening a
pleasure, not an effort,

*STERLING "

from all Electrical Dealers and Stoves.

e[RRI 1l 1
STERLING TELEPHONE & ELECTRIC Co., Ltd

Manu'acturers of Telephones and Radio Apparalus, elc.
(WHOLESALE ONLY). . s,

Telephone House, 210-212; Tottenham Court Road, London

Telephone :
Museum 4144 (7 lines)

l';

o

Tclegrams :
“ Cucumis, Wesdo, London.”

BIRMINGHAM: CARDIFF: MANCHESTER:
150, Edmund Street,. - .10, Park Place. 14, St. Peter’s Square.

NEWCASTLE-ON-TYNE: WORKS:
9, Clavering Place. Dagenhanf] Essex.
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Avgist 1Bth,71923"

EDISWAN

New Low -Temperature
(Dull E'mltter)

VALVE

\\ PRICE -REDUGED :
\ from £2 to 27/6

§

|

ace in POPULAR WIRELE§S to ke made to JOHN H. LILE, Ltq. (Sole Agents), 4, Ludgate Clrcus, London, E.C.4. Phone: 10806 Central.

PRICE REDUGED
from ‘£2 to 27/6

Type

Every  care must
be taken that not
more than two

volts. af):Ie B Filament Volts .. . 1-8—20
across filament. .- Current .. ‘30
i Anode Volts .. 20—30.
Bulb Diameter .. 29 m.m.
Overall Length E
including pins .. 1Ilo m.mr., miax.}
t3 Cap .. .. Standafd 4-pin.

July 1st saw the reduction in price of

our R. Valve from 17/6 to 15/-.
NOW we announce another enormous A
price reduction—our Dull Emitter

Valve type  A:R.D.E. previously costing
£2 is reduced to only 27/6.

Improved wmethods of. production, coupled with years of
experience in Valve manufacture, make this wonderful offer
of ours possible to-day.

Use this Valve under proper conditions and reliable per-
fection is the result. Simply see that only 2 volts are
passed across the filament.

We also manufacture. complete Receiving Sets, Accessories,
H.T. and L.T. Batterres. Ask for Descriptive: Leaflels.

If your usual Dealer cannot supply you send us a p.c. with
his name and address.

FREE.—Iliustvated Booklet
Valve o

entitled
Have you had your copy ?

EDISOM SWAN ELECTRIC 0., LTD., & REDUGED :

Contractors to H. .M. Admiralty, War Office, Royal Air Force.

123/125, Queen Victoria Street, E.C.4,
and 71, Victoria Street, S.W.1.

Works : Ponders End, Middlesex.
0‘5“54

< 373544 N(.,'I

“* The " Thermionic

Branches in all Principal Towns.

Trinted and pnhlnahed every I‘ndny by the propnet,ors “The Amnlgamqf,e¢ Press
Advertisement Oflices:

Tost.

Meszrs. J. 16 Lile, Ltd,, 4, Ludg1te Circus, London, E.C.4.
Subsecfiption .rates :

Inland and Abroad, 17/4 per annum, 88 for six months.
agents fof "Australiv‘and’ New™Zealand ! Messts. Gordon & Gotch, Ltd.; and-for Canada : The Imperial Néws Co. (Canada), Ltd.

All A_pplicahons for Advertisement Sp

(1922), Ltd Thg Fleetway IIouse, larrlngdon Street, Londaon, E.C.4.

Regmbered .ls a newspaper and for transmission by Camdmn Magazine

Sole agents for Ffouth Africa: The Central News Agency, Ltd. Sole

Saturday, ﬁulgt st 18th, 1923,
/
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SOME PICTORIAL MULTI-VALVE CIiRCUITS.

opular Vireles:

PRICE 3d.

No. 65. Vol. IIL. SCIENTIFIC ADVISER : SIR OLIVER LODCE, F.R.S., D.Sc. |  Ausust 25tm, 1923,

-~ Capt. Eckersley inspecting

the B.B.C. relaying apparatus.
N N e

FEATURES IN THIS ISSUE.

The Usen of Graphs. A Novel Note Magmher.
An Amateur H.T. Battery. Interesting Experiments ‘with Crystals.
The Series~Parallel Switch. | Some of 21, 0's Artistes.

And an extended and revised list of the Continental Broad-castmd Stations.
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Big Reduction

in éu ’Phone Prices

Broadcatchers "have mow an opportunity of getting the benefit of a big
reduction in prices of the famous Ericsson Telephones.. These now run

as follows ;
120 ohms. - - 24/6

—3
ERIC SSON

BEESTON NOTTS

SELLING AGENTS:

MANCHESTER: SCOTLAND:

;?Ol?xl"r‘}ﬁ’s'- Dﬁaﬂ‘eat& V&Robmmﬂstm, 2’000 ” - - 25/6
NGHAM: gow.

Wl Fame x Co, o 4,000 ,, - . 266

rafiic Street, L, B ND2 -

BIR;\HNGHA!\I: Mitburn House, 8 000 LX} T - 35,

. 34/15, Spow Hill, 4 XNewcastle-on-Tyne.

In spite of this cut in price, the high standard of efficiency and workman-
ship which have made these 'phones famous will be fully maintained.

Write us to-night .for further mfm anaiion
re our crystal and valve sels,

THE BRITISH L.M. ERICSSON MFC. CO., LTD
International Buildings, 67/73, Kingsway,

London, W.C.2.

BRITISH
Telephones

But fook
* Ericsson

for the name:
on each earpiece.

3’“‘ w”“’““ JUST WHAT IS
WANTED!

e A Variable Condenser
of right capacity.
Try =

WHICH BEEN

THOROUGHLY TESTED

AND FOUND CORRECT
The ACME of 4
PERFECTION ¥

SCIENTIFICALLY DESIGNED
BY EXPERTS.

ONE HOLE only for FIXING

fail to be of interest to all Experimenters
with New Circuits.

- HuLLo 111 C. Q. WILL DAY CALLING
attention to some New Lines which cannot
AMERICAN INTERVALVE TRANS-
FORMER. Perfect in its action, com-
plete Metal Shrouding, tested to 1,000
volts, ratio 43 tor.. .. Price 22/6 each
VARIABLE GRID LEAK. 05 merfohms
with Detachablz Condenser, any Stock
Capacity .. . = S Brice * 6,
SPECIAL CURVED HORNS similar to
Brown’s Concert Pattern oo 18/6
CONTINENTAL °‘PHONES. Sta.mped
B.B.C. Special Offer with Cloth Hcad-
bands .. . 19/- pair
CHEAP LINE OF HEADPHONES
4,000 ohms. Marvellous Value .. . 5= ..,
Al parts in stock for the S.T. 100, Flewelling, and to PANEL. Large METAL to
Neutrodyne Circuits. METAL BEARINGS.
Thesc are only a few of the new lines we have to offer.

3 - - e " T — .
We are shortly receiving a supply of the latest American i UNSOLICITED TESTINONT 4L ‘Completely assembled, as illus-

”»

Wireless Novelties, so do not fail to give us a call. De;u-ism,, ; l::g;»(, .Ju‘lyfeuh. KNgalt;d' in;]‘udiDng
SHEET EBONITE. Grade A, cut toany size. Every i e e = S IA L.
requisite in Stock for Wireless, TRADE SUPPLIED. By e o Tt s gy 5 e S e g i

They are fur better than wmany
Write for our New Catalogue. Now ready. Postage condensers costing tiice as wuch. s 001 .- 8/6 P“Cl‘"‘g and |
on all goods extra.

Kindly send inetewo snore for friends. : ~00075 w8/~ Postage
Fours trudy, 6. D, % 00035 7 / extra,
STOCKISTS : 1 -000 -e 3/9/ .
Lewis': Ltd, Ranelagh .000“; 5; TO{::)only 19;’ :
Street, Liverpoot.. = =
Western Radio Company, | VERNIER 4/ 138
Bedford Street, Cardifi. [

fmccansmae ----ah---l

Obtainable through your dealer or direct from s
JACKSON BROS., &
fond 5. 8 POLAND ST., OXFORD ST., LGNDUN, LA S

b i TT""““';" o ADE ENQUIRIES INVITED |
o B W ok reni P TR 2 »

AN "Phonet Gerrard 6187 (Head Office). 599

-

Try the NEW “DAYZITE™ Regd. The Super Marvel
Crystal with Silwer Detector Point, 2 & each, or imounted
in Brass Cup, 210, postage 3d. extra.

"WILL DAY, LTD, |
19, LisleSt. LeicesterSq. London, W.C2 §

‘Pbhonc ? Regent ¢s77.  Telograms:: Tidles, Westrand, London.




Popular Wireless Weekly, August 25th, 1923.

%4

POPULAR WIRELESS

August 25th, 1923.]

SCIENTIFIC ADVISER, SIR OLIVER LODGE, F.RS., DSc.

+ [Every Friday.

TOPICAL NOTES AND NEWS.

Amateur Transmission.

R. A. RICH, of 13, New Road, Ponders
End, N, tells me that he will be very
pleased to have reports from amateurs

who pick up transmissions from his station,
6.Q V. Details as to strength of reception,
clearness of speech, and distance over which
reception is accomplished will be very
welcome.

* B * *
The Radio Association.

EADERS should note that the head-
quarters of the Radio Association
have been removed from Great

Russell Street to Sentinel House, South-

ampton Row, W.C. All inquiries should

be addressed to the Hon. Secretary, Mr. S.

Landman, M.A.. at the above address.

* * *

¢ Blind ** Spots.

T has often been
stated that the
south coast of

England contains a

large. number of

“blind spots,” where

reception of the

British Broadeasting

stations, especially

2L 0,isverydifficult,
if not impossible, but
no definite data on
that subject has been
compiled.

* S *

Results of Tests.
SERIES of tests

have been
carried out by

PoruLAR WIRELESS

round about . Hast-

ings,and it was found
that no great difli-
cnity was_encounter-

ed in tuning-in 2 L. O,

A six-valve portable

receiver with small

frame aerial was
used, and also the.

“P.W.” Combination !

set with outdoor aerial. With this latter,

jamming from ships and shore station was
not serious cnough to interfere with the
hroadeast reception, while with the frame
aerial no jamming at all was experienced.

*® * *

Not “* Blind.”

THESE tests proved that Hastings, at
any rate, is not a *“ blind spot,” and
though with flatly tuned sets a great

deal of jamming may occur, and may prevent

the reception of the broadcasting stations
and render the locality “ blind ”* from that

point of view, yet in the true sense of the

term it cannot be called a * blind spot.” It
would be interesting to hear the experiences
of readers in other places where (not taking

L

jamming-into account).reception is difficult
or impossible. 1
* * *
Test ‘“ En Route.”
URTHER interesting tests were carried
out with the Marconi six-valve port-
able set “en route” to Hastings.

Reception was very satisfactory even when.

travelling at considerable speeds over
not-too-good roads, although due credit
must be paid to the smooth running of the
seven-seater “ Steyr,” which was driven by
Mr. Bray, the well-known motorist.

* * *

A New Station,

HE Pekin Government at Bashgar, the -

Western capital of Chinese Turkestan,
are about to build a powerful wireless

Bouquets by Wireless. ;

LOWERS can now be “ dispatched -
by wireless to almost any part of
the world through the Florists’

Telegraph Delivery Association (America);
Originated by a few florists, the association
now contains more than 2,500 members
in the Western Hemisphere alone.

* * *

Floral Greetings.

RRANGEMENTS are so minutely
made that it is possible to “send *

a bouquet from England to anyone

in Canada or the States, to be delivered
within a few hours of the order. Flowers:
have recently bcen * dispatched . by wire-
less for delivery in places so far wide apart
as Toronto, Copenhagen, Rome, Tasmania,
and Buenos Aires.

An hitherto unpublished photograph of Messrs. Berneys Johnson and Howar

experiments in aeroplane wireless telephony.

station. The machinery was carried across
some 2,000 miles of desert on the backs of
1,200 camels. The camels used to convey
the machinery are not from ths same stables
as those of « Harry Tate’s one cylinders.”
* * &
No H.T. Battery.
READER tells me that he has a multi-
valve set that works perfectly without
an H.T. battery. The set, an R.I.
five-valve receiver, has been in use for some
months, but for the last week or so has

been operating without the H.T._being -

connectedd. Reception of nearly all the
‘B.B.C. stations and of Paris has been
successfully accomplished under .these
conditions.

d Gill conducting early

-stations.

With the flowers is
sent a card of greet-
ing or any messago
preferred.

* S *

Water as Aerial.
STREAMS of salt

water, ‘throwan
high into the

atr, can be used as
a transmitting aerial.
by broadcasting
stations. Experi-
ments  with  this
medium have been.
successfully carried
out. With special
apparatus wire con-
nections were made
from a powerful
broadcasting appara-
tus to a large stream’
of water pumped into
the air, and com-.
munications were
established overadis-
tance of eighty miles.

This- method may-
prove very useful in
cases of emergency
on board battleships.

* ® *

The Nighthawks.
R. GREEN, the owner of the station
50 W, informs me that the informa-
tion received by PoPuLAR WIREL¥SS -
regarding the above “ society ” is incorrect.
He states that no such society has been
formed, but that the alleged *concerts”

“that were transmitted from 5 O W were-

purely tests carried out with other amateur
This, of course, appears to be
more likely to be the case, as the formation
of an amateur broadeasting society would
be an infringement of the P.M.G-’s regula-
tions.

(Continued on pwJ]c' 942.)



NOTES AND NEWS.

(Continued from page 941.)

5 NO. i

ANY thousands of London listeners-in
heard transmissions from Newcastle
for the first time last week, when

one of a series of simultaneous-radiation
tests was carried out; but instead of the
items emanating from 2 L O, as hitherto,
5 N O originated them, each of the other
stations’ mcrophones being connected by
telephone cables to the Newcastle studio.
* * *
Wireless Letters.

HE German Government is instituting
a service of wireless letters from Ger-
many to New York. They are follow-
g the example of the Marconi Company,
who have been running a wireless letter
service between this country and the
U.S.A. for some months.
* * *
400 Metres,

ISTENING-IN from 2 L O during the
morning has greatly improved, in
consequence of the increase of the

wave-length by 31 metres.

I have received several letters from our
readers stating that audibility has greatly
improved.

* * *
Back to 369.

LTHOUGH there are several reports
and rumours that the B.B.C. are
going to keep to this wave-length of

400 metres, I have-it on good authority
that this will not be
the case ; not, at any
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2L O at Bombay.
HAVE received a letter from a wireless
operato. at a land station in India,
saying that while he was on duty
recently he heard a concert from 2 L O.

It was as clear as if sitting in the studio,-

though he was only using a set which cost
£11.

1

BROADCASTING TRANSMISSIONS

Regular transmissions of news and
* concerts take place daily from the follow-
ing stations. Fu!l details appear in the
daily Press.

LoxNDoN 2LO 369 metres.
BIRMINGHAM 51T 420
MANCHESTER 2ZY 383
NEWCASTLE 5NO 400 v
GrLAsGOW 58C 415 -,
CARDIFF BWA 353 ,,

A comprehensne list of the Continental
broadeasting appears on another page in
this issue.

2 Z Y’s Programmes. |

Fripay, Aveustr 24tn—W. Leigh
Howarth’s Dance Orchestra. Mr. Owen
Brangwyn, baritone. )

SATURDAY, Avqust 25T7H.—Mr. John
Wrxght baritone, and Miss Florence
Holding, soprano. Mr. Victor Smythe
will give further diversions of * Algy.”

Suxpay, Aveust 26rn.—The
will be the Rev. Dr.
Olive English, soprano.

speaker
Roberts. Miss

These concerts will

A Great Success.,

THE success of the first Symphony Concert
was immense, ‘and has shown how
much the very highest class of music

is appreciated by the listeners-in of 2Z Y.

continue fortnightly

during the season.

s * * *

Another Radio Circle.

A RADIO Circle for listeners-in is being
started, and badges will shortly be
ready. Those wishing to join this
circle should apply to the Station Director

at 2Z Y.

* * *

“Talks > from 2 L O.

THE following are the talks arranged for
the week August 27th to Sep-
tember lst :

MonDpAY, Avcust 27TH~—17.15 p.m., C. A.
House, Chief of Staff cf “ Cage Birds,”

on “‘ Canaries.”” 9 p.m., A. Bertram,
official lecturer of the National
Portrait Gallery, on ‘ Portrait Paint:
ing.” ;

TuEsDAY, AUGUST 28th.—7.15 p.m., H. A.
Bromley, Examiner Supplies to H.M.
Stationery Office, on “ The Evolution
of Paper Making.”” 9 p.m., H. E. Powell-
Jones on ”’ Mexico.” e

WEDNESDAY, Avcust 29t8.—7.15 p.m.,
Dramatic Criticism. 9 p.m., Professor
A. J. Ireland on ¢ Hl‘;tory »

* *

Successful Relaying.

THE engineers of the B.B.C. are very
satisfied with the result of the tests
they have made in connection with

the relaying system, and it js now
definite that Sheffield

rate, until the com-
mittee’s report is
issued, which may Le
in the near future.

* * *
Not Cutting Prc-

grammes. -

HAVE received

several letters

and telephonein-
quirics from readers-
inquiring.if the.
B.B.C. aYe -going-fo;
supply . ther whole
count'-' ynth . one.
programme. [ cpn
assure. them ‘that it
is not. the‘mtcntlon,
of the BB.L. to.do: -
anythlng,‘oi, the’
kind ; in fact, what,

w:ll be a per manent

‘“ sub.station,” and
it is also decnded that
other simijar stations
will  shortly  be
erected.

* * 5

A Good _ * Crystal

Range.”

YHE B.B.C. are
more than satis-
fied, inasmuch as

list 2ners-inwith crys-
tal sets were able to
hear the relaystation
very clearly twelve
miles away. This is in
excess of the guaran-
tee made by the en-
gineers, who stated
four miles as being
the Jikely range with

they will do if they

can. gct the permis-
snon of the G.P.Q.
is fo build another doz.en or so stations
in Jarvfe towns with rela.y apparatusx

* * *

s

Holiday Listening-in. - -

"TRELESS listeribra-in” may take their

"YY  reteéiving séts with them on a short

holiday,” a - General Post Office.

official stated recently.

7% Only if the set. were. transferred for an’

extended " period—a few months——wauid

the question of permission for transference:

be raised. -

“T¢ .is advisable,. however,” he added,
“ to- notify -the Port. Office at which the
set was licensed before making any change.”

Some of the Marlborough College Cadets at fleld wireless practice.

Moxpay, Aveust 27tH—Miss Sophie

" Rowlands, soprano, Mr. Tom Kinni-
burgh, bass, Mr. Arthur Holland,
baritone, will sing.

TugespaY, AvuGuUsTt ~ 28TH.—Sccond Sym-
phony Concert, = with
orchestra. Symphony No. 1 in “G”
Minor, by Kallinikow. It is beliered
that this is the first performance of this
work in the district. The vocalists are
May Blyth, soprano, and Robert
Parker, bass, both of the B.N:0. Co.

WEDNESDAY, AUGUST 29TH.—There will

be the usual programme of light musie,

and the vocalists will

include - Miss
Jennie Lord,- soprano. :

augmented .

& crystal.
% & .
News from 5 I T,

THE features for Sunday, August 26th,
are :two . London solonsts—Sophle
4 Rowlands(Soprano), and Tom Kinni-
.burah (bass), and on Monday the famous
operatlc baritone Robert Parker'- will sing.
On Tuesday, August 28th, the band of the
Irish Guards appear. On Wednesda,y, Miss»
May Blythé, of the British National Opera
Company, will be the soloist.~ Thursday is
a * Request Night,” with solos by the
pettory Company.- And - on- ‘Saturday
night, September lst, the Appleby Matthews
Military ‘Band will present a’programme .of
popular and clagsical music, -
ARIEL.
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| A CHEAP BUT ¥EFFICIENT
CRYSTAL SET.

This receiver can be constructed quite easily in one evening, and is quite
suitable for adaptation to valve work when the constructor ‘‘ graduates’’

THIS apparatus is the &implest and
most casily made of any I have

yet seen, and is eminently suitable
for the beginner or amateur who wishes
to make an inexpensive crystal set of
Lis own. I have already had one in use
with perfectly good results, and I consider
it will give results just as good as any other
crystal set on the market which is used
without any amplification.

The necessary parts consist of two
cardboard formers or cylinders, one 4} in.
in diameter and 2} in. long, ani the cther
2} in. in diameter and 2} in. long; 2 oz.
of No. 26 D.C.C. wire; tapped brass spindle,
2 B.A., or thereabouts, about 10 in. long ;
seven nuts to fit spindle ; one knob to fit
spindle ; four terminals; crystal detector;
and a ‘002 fixed condenser.

The Variometer,

First take the larger drum and make two
Loles near the left-hand edge with a
darning-needle or hatpin. Push about 10 in.
of wire through the second hole and
bring wire back through the first hole
to the outside (see A, fig. 1), and, after
pulling tight, leave thus. Wind 25 turns
round the drum, keeping the wire close
and evenly together. Make two slots in the
drum (see B, fig. 1). Take the loose
wire and bring to the edge of the drum.
Enter in the longest slot and pull tight
when close to the winding. Bring wire
back to the edge and enter in the smaller
slot, and pull tight. Wind another 25
turns, and when this is finished make
other two holes, finishing the wire as it
was begun and leaving about 10 in. of wire ;
thien eut it.

Fig. 1.

Wind the smaller drum similarly. When
finished, bore a hole through the centre
of both cylinders just wide enough to
allow the brass spindie to be pushed
through (see C, fig. 1). Push spindle
through one side of drums after the smaller
drum has been placed inside the larger,
and screw on two nuts. Push spindle right
through holes on either side just sufficient
to take a nut, which should be screwed on
outside. The two nuts which are now on the
inside of the small drum should be screwed

- . T
s /\.f’

Fig. 2.

against the insides of the drum. Leaving
about 1 in. on.the side of the spindle
which is longest, it should now be cut
through and the knob screwed on. This'
gives a result as shown in fig. 2.

All that remains is to solder one of the
loose wires from the smaller drum to a
loose wire on the opposite side of the larger
drum, thus connecting in series, and a
little insulation tape can be put over the
joint (see F, fig. 2). This leaves two
loose ends, which are connected with
aerial and earth. The remainder of the
set is connected as shown in fig. 3.

Connecting Up.

Fig. 4 shows the set connected up
firmly in the following manner. Obtain
two pieces of wood, 7 in. by 4} in., and in
one bore two holes at the top near right
and left corners for aerial and earth ter-
minals. . Fix crystal detector across the
middle and two terminals. below for tele-
phones. (See fig. 4) Take the other
piece of wood and bore a hole in the middle,
3 in. from the front, just enough to allow
the remaining portion of spindle to go
through. When this has been done the
various terminals and crystal detector can
be affixed to the front portion.

Take the brass spindle and screw on two
nuts about 1'in. from each end. Put one
end through the hole in the piece of wood,
and bore a hole in the bottom of the largest
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cylinder to allow the other end of the
spindle access. Put end of spindle through
cylinder and serew on nut. Do same below
piece of wood, and serew inside nuts tight,
which will hold both drums upright. Bore a
hole slightly larger than is required to
allow spindle free play in the front piece
of wood, and on taking oft knob this can
be brought through above the ecrystal
detector. Put on knob again, and a few
nails across the bottom will hold rigid.

Results Very Satisfactory,

When the set has been connected up as
shown in fig. 3, connect aerial and
earth with top terminals and ’phones with
bottom terminals, and adjust- crystal
detector until signals are heard : then turn
knob above crystal detector until signals
are loudest.

I might add that in the average erystal
detector the wire, or * cat’s whisker,” is
much too hard or strong, and it should be
removed and a piece of copper wire, No. 40
or finer, made into a spiral spring and put
into its place, The difference will be
observed at once.

A few nights ago this little instrument
was teated along with one of a well-known
make costing about £5, and the results
were exactly similar, much to the surprise
of the owner of the bought set.

Fig. 4.
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9 L 0’'s ZOOLOGICAL EXPERIMENT.

By ¢ ARIEL."

An amusing description of an attempt to control the actions of an
elephant by means of wireless telephony. -

A FEW evenings ago an experiment
was carried out to discover whether
an elephant would ‘obey the voice of

a Mahout it could not see. It was a decided

guccess in the sense that it proved brpad-

Syed Ali delivering his orders into 2 L O’s microphone.

casting an excellent aid to digestion. With
that extremely useful discovery, surely the
experiment cannot for one moment be con-
sidered a failure.

The idea was that Syed Ali, the native
Mahout, should give orders by wireless from
2LO. Theseorders were to be received by
Indarini through the loud speaker placcd just
outside the elephant paddock. Ali appeared
in the broadeasting studio of 2 L"0 im-
pressively in erimson’ turban and khaki
drill, and promptly at 6.15 proceeded ' to
communicate his orders to Indarini.

Beans and Potatoes.

The first was “Lie down,” pronounced
in the “language of elephants,” and
Indarini proceeded to locate a succulént
cluster of locust beans from the floor and
munch them without as much as the
quiver of an eyelid. The second command
was to “stand up,” and I have it on
good authority from close observers, that
Indarin’s left ear twitched. 1 was stapd:
ing on her offside, and- the only _thing T
naticed_ was that %she gathered up a fresh
coflection of potaioes and went on with
her munchmg

When the order to salute came she was
deép in her' mcal—nearly ankle-deep in
fact. The locust beans were finished, but
thie supply of potatoes was ample.

Then ¢ame ‘what was intended no doulit
to be the “ piéce de résistance.”- Dr. Vivers,

the Zoo Superintendent, threw down a
penny. ““ Piek it up,” came Ali’s voicn.
Down went Indarini’s trunk, a quick search
round, then it was up again—grasping a
potato. The crowd roared.

Then 2 L O tried
the effect of music on
the obstinate animal,
and Indarini looked
unutterably bored
with the whole pro-
ceedings. The supply
of potatoes was
rapidly giving out,
and that was the only
thing of interest to
her. Eventhe “Indian
Yove Lyrics” failed
toawaken a responsive
chord. Once more the
voice of the Mahout
was heard in a final
desperate effort to
enforce obedience.
Indarini triumphantly
reseued a potato that
had become lodged
under the side of the
bath, and very gravely
and thoughtfully pro-
ceeded to chew it—
the potato, of course,
not the bath. It was
the last potato within
sight. and Indarini’s
appetite’ still seemed
unappeased. She
glanced inquiringly at
the receiving set, doubtless viewing its
possibilities as a meal; but there was no
‘hope of entertainment in that direction for
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‘the set was erected in the enclosure next

to hers and out of her reach.

An immediate meeting of Fellows of thel
Zoologrical Seciety decided * The sucoees
of the orders given by a Mahout depends
upon his gestures and personal contact. This.
evening’s experiment is . considered a
failure.” This is, of course, looking at the
experiment from a disciplinary point of
view. As an example of the usefulness of
wireless as an aid to an elephant’s dlgestlon,
1 consider that the experiment was perfectly
successful. Then again there is the in-
teresting fact to bear in mind that Indarini
did not seem to regard the loud speaker with
any other feelings than that of a slight
curiosity. 2 L O and the Zoo should not
abandon their natural history and wireless
telephony studies, ‘and it is suggested in all
deference that they should undertake
similar experiments with other animals as
small as the elephants are large. Could the
common mouse or rat be made to obey the
command by wireless, “ Walk into that
trap,” then will broadcasting tend to use-
fully replace the professional rodent catcher.

A FEW WRINKLES.

Although a soft carpet may have saved
your 'phones on many occasions, remember
that dropping them is liable to weaken the
magnets, arid not only smash the ebonite
caps. Remember, too, that the diaphragm
is a most delicate part of the 'phones, and
should he handled as little as possible, as a
slight dent in same may be the cause of
failure to receive signals.

If you are using one of those excellent
little Dutch valves as a rectifier (they dé
not, as a rule, work well as either H.F. or
L.F.), remember that too much H.T. is
liable to shorten their life considerably.
Even though stronger signals are obtained
when a’ shght blue glow appears, this
should always be avoided.

Indarini shows but slight signs of interest regarding the foud speaker.
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' SOME SIMPLE WIRELESS CALCULATIONS.

Being a short, interesting introduction to the mathematics of radio-work. Mr. Field does not weary the reader with long
explanations of an unnecessary nature, but deals with the subject in its direct application to practical constructional work,

By C. E. FIELD, B.Sc.

IV. THE USE OF GRAPHS.

UST as we can illustrate " a story by
means of pictures, which save a
considerable amount of description,

so we ean illustrate a calculation by means
of what we call graphs, or curves, and so
save a large amount of mathematical
working, a great many arithmetic sums,
-in fact, being replaced by one graph. Hence
graphs save work, and ought therefore
to appeal to everybody. .e

A graph is a line which shows the corre-
sponding values of any two quantities
which are dependent one upon the other,
and the method of drawing it is as followa.

A’number of straight lines are ruled on a

piece of paper in such a way as to divide
it into a great many equal squares. These
lines will be referred to as vertical and
horizontal lines in order to avoid confusion,
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the vertical lines being those running from
top to bottom and the horizontal lines
those running from left to right of the
paper. One vertical and one horizontal
line are drawn thicker than the remainder.
These are known as the axes of the graph,
and their point of intersection is the
starting point for all measurements.

To Discover Resistances.

Suppose we wanted to draw a graph to
show the relation between the resistance
and the length of a piece of copper wire,
when we know that the resistance of 1 yard
of wire is 0'5 ohm, the resistance of 3 yards
is 1'5 ohms, and that of 5 yards is 2'5 ohms.
We first divide the horizontal axis to the
right of the starting point into a number
of equal -parts, each of which represents
to some scale a length of 1 yard. In Fig. 1
the side of one square has been made to
represent 1 yard. In the same way, the
vertical axis is divided up to represent
resistance in ohms, measuring upwards
from the starting point, the side of one
square in this case representing 1 ohm.

We are told that the resistance of 1 yard
of wire is 0'5 ohm. This statement ean be
indicated in Fig. 1 by a point whose
horizontal distance from the starting point,
0 (i.e. length), is the side of one square
(i.e. 1 yard), and whose vertical distance
from O (i.e. resistance) is half a square
(i.e. 0'5 ohm). This point is lettered A.
Similarly, a point to represent the fact
that the resistance of 3 yards of wire is

1'5 ohms is obtained by measuring from 0,
3 squares horizontally and 15 squares
vertically, giving the point B.

The point C indicates in the same way
that the resistance of 5 yards of wirc is
2'5 oluns, A line drawn through the points
A, B, and C is then the graph showing the
relation between the length of the wire
and its resistance.

If we now take any point at random,
such as D, we find it to be distant from 0
by 2 squares in a horizontal line and 1
square in a vertical line, which means that
2 yards of wire have a resistance of 1 ohm,
This graph could be used in this way to find
the resistance of any length of the wire
without any sums or reference to tables
being necessary.

Characteristic Curves.

In this particular case the graph is a
straight line, but this does not always
hold ; and, in fact, the most useful graphs
are usually curved or wavy lines.

Graphs are of great assistance in the
study of the thermionic valve, and so we
will see what we can learn from a valve
graph, or characleristic curve,.as text-books
generally call it.

Fig. 2 is a graph which shows the relation
between the high-tension voltage applied
to a valve plate and the output current
when there are no signals being received,
and the filament is maintained at a constant
brightness. One square measured hori-
zontally from the point O represents 20
volts on the high-tension battery, and one
square vertically represents 1 milli-ampere
of plate current. !

Let us consider the three points, A, B,
and C. The point A is distant from 0 by 2
squares vertically and 1} squares horizon-
tally, and so it.represents values of 2 milli-
amperes and 30 volts. That is, when we
use a 30-volt H.T. battery, we get a plate
current of 2 milli-amperes. The point B
shows us that a high-tension “battery of
60 volts givés us a current~of 4 milli-
amperes. We have therefore doubled the
current by doubling the voltage, as we_
might have expected. The point C indicates
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that 100 volts high tension gives a plate
current of 46 milli-amperes ; i.e. an increase
of 40 volts has increased the current by
06 milli-ampere, whereas the previous
increase of 30 volts increased the current
by 2 milli-amperes. Hence the addition
of the last 40 volts is not justified by the
results produced, and we would be foolish
if we used more than about 70 volts with
this particular valve.

We Jearn, therefore, from this graph
the results derived from which apply to
all valves of every make, the actual figures,
of course, varying, that beyond a certain
point it is no use increasing the H.T.
voltage, because practically no increase
in signal strength results. ,

Fig. 3 shows another valve graph giving
the relation between thé voltage applied
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to the grid and the plate current of an
amplifying valve, the H.T. and filament
voltages being kept constant. In this case
the horizontal axis has been extended on
both sides of the point 0, all points to the
left of 0 representing negative quantities.

Let us see what happens when a signal
produces an alternating potential of 1 volt
on the valve grid. When this voltage is
positive the conditions are given by point
A on the graph, which is one square to the
right of point 0. This point is 54 squares
vertically above 0, and so indicates a plate
current of 27 m.a., one square vertically
representing 0°5 m.a.

To Avoid Distortion.

At the point B there is no voltage on the
grid, and the plate current is 23 m.a.
When the alternating voltage is at its
maximum negative value of 1 volt, we get
the point C, showing a plate current of
1'9 m.a.

Thus, as the voltage increases and
decreases by one volt, the current increases
and- decreases by 0'4 m.a. That is, the
voltage alterations are faithfully reproduce:
in the output current, giving amplification
without distortion.

Now, suppose that the signals are
stronger, and increase and decrease the
grid potential by 2 volts. The points
representing 2 volts positive and negative

(Continued ¢n page 946.)



AN AMATEUR

BATTERY.

By CAPT. H. SHAW, M.Sc., A.R.C.S., F.Inst.P. (Principal of the Radio
Correspondence College).

A practical unit, which, when constructed by the author, was in con=-
stant use for two years and is still in good condition.

HIGH-TENSION

MANY of us have experienced inconve-
nience during an interesting concert
or experiment due to the high-tension
having either run down or reached the stage
when nasty crackling noises appear. Such
interruptions are exceedingly annoying and
usually occur unfortunately when the stores
are closed and the battery therefore cannot
be replaced. In order to obviate any
future occurrence of this trouble, I ket out
to produce a high-tension - battery which
should be reliable, and -at the same time
convenient and simple to make and replace.
It is really an efficient and economical bat-
tery of the Léclanché type which can be
produced at very small cost.

The Materials Used. . .

The materials required to make a high-
tension battery of this form are: A small
reel of old cinema film (which can be
obtained from most cinema operators for a
few coppers), a small quantity of celluloid
eement, some pieces of old broken celluloid
accumulator cases, some odd pieces of sheet
zinc, a number of ‘thin carbon rods, and a
little cotton wool, paraffin-wax, and sal-
ammoniac. For a 60-volt battery 50 con-
tainers are required, and these are best
made with the aid of a former of § inch

OVERLAPPING
FIUM CEMENTED

CYLINORICAL,
FORMER

FIG. 1,

diameter and about seven inches long (a
piece of gas pipe of these dimensions makes
an éxcellent former).

The film is first soaked in warm water for
a few minutes, by which means the gelatine
is softened so that it may beremoved without
difficulty. The film is then wound round
the former as shown in Fig. 1, during which
process a small quantity of the celluloid
cement is applied with a ‘brush to one edge

—_—

SECTIONED
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of the film. A tube is thus formed having
the perforated edges of the film overlapping,
and when the cement is dry the tube can be
slipped from the former quite easily.

These tubes should next be cut to a length
of 3 inches, and their ends squared off and
trimmed with a pair of scissors.

The circular bases for these containers now
remain to be made, and this is done by cut-
ting circular discs of thicker.celluloid from
the old accumulator cases. The requisite
number can be made readily and quickly
by taking a piece of gas tubing of § inch
inside diameter, and filing it to an edge, as
shown in Fig. 2, With this the discs can
be stamped out by simply placing the
sharpened edge of the gas pipe on the cellu-
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loid, and giving it a sharp blow with a fairly
heavy hammer. N .

" Now place one of these discs in cach tube,
and run a little cement round the edge & m’
this way the bottom is firmly fixed in the
tube, forming a container that will not
break.. A rectangular piece of zinc of the
dimensions shown in Fig. 3 is now re-
quired for each container, and to one corner
should be soldered a piece of copper wire.
The zinc is next bent into a cylindrical form
so as to fit easily into a container, and the
upper edge is dipped into molten paraffin
wax. When cool, a layer of the wax ad-
heres to the zinc, thus protecting the sol-
dered joint and also preventing any creeping
of the electrolyte.

Replenishing the Cells.

Now cut the carbons into 3}-inch lengths,
and around one end of each wind threé or

- four turns of thin copper wire, which should!

afterwards be bound tightly with rubber!
insulating tape, leaving about 3 inche%_of.]
wire for connecting purposes. s 3

A carbon rod is placed in the centre of;
each container and cotton wool packed
tightly between the carbon rod and the
zinc. All that remains is to prepare a
saturated solution of sal-ammoniac and to
completely soak the cotton wool with it.
Connect all the cells in series by joining the
carbon of one cell with the zinc of the next,
and so on.

{ A hattery made in this manner has been
in use for oyer two years and still remains in

t+ good'condition. To replenich the cells wheg,
running down, it is only necessary to moisten
the cotton wool of each cell with the concen-
trated sal-ammoniac solution, a treatment
analogous to that of replenishing the ordin-
ary Léclanché cell.

WIRE SOLOERED TO CORNER
OF ZINC PLATE ~—3 D
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SOME SIMPLE WIRELESS
CALCULATIONS.

(Continued from page 945.)

are D and E, which show currents of 2'9 m.a.
and “1'5 m.a. respectively. Hence the
normial - current_of 2'3 m.a: has been in-
creased by 06 m.a. and decreased by 08
m.s., showing- that in this éase the current
variations: do not exactly follow those of
the grid voltage, which means that .the
amplified sighals will be distorted. This
i8 because of the bend in the curve between
points A and D.

In order to avoid distortion, therefore,
we must arrange that the maximum
positive grid voltages do not come beyond
the point A, where the bend -commences.
This can be brought about by applying a

steady negative potential of, say, 2 volts
to the grid to begin with. The no-voltage
point is then at E, the corresponding current
being 1'56 m.a. An addition of 2 volts

ipositive gives the point B, ‘representing

2:3 m.a., and an additional 2 volts negative
gives the point F, representing 0'7 m.a.

{The increase and decrease in the current

are thus both the same, i.e. 0'8 m.a., and
so the current is faithfully reproducing

the voltage variations and giving distortion- -

less amplification.

From this curve, therefore, we see how
to improve our results by altering the
potential of the grid of a valve, this being
accomplished, of course, by means of a
potentiometer.

There are a great many more useful
graphs in connection with valves, and
also with crystals and almost every other

piece of -wireless: -apparatus; but spacé

will not permit of their being dealt with
here. Amateurs, however, should not
fight shy of graphs, but remember. that
they are labour-saving devices from which a
great deal of information may be derived.

& J

An efficient [little detector and- telephone con-
denser unit consteucted from ** scrap > by Mr. K.
P. Glanville, 14, Barrack Rd., Heavitree, Exeter,
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'ﬂ MPLION RECEIVERS are designed and produced by the world's II : DEMONSTRATIONS
| Tt griginal amzi largest manufacl'urcrs' of Loud-sgonking Telephones. i H
irst demonstrated in 1887, commercially introduced in 1893, adopted by | 4 i af our Sbowroom:

the British Admiralty in 1894, and by forcign Governments and the leading
Steamship Lines in tho following years, no less than 12,000 vessels were

i fitted with Graham’sinstruments by the end of the year 1619, besides instal- I THE
Ehb lations in numerous power stations and for other purposes. To-day the . :
fIt number of Graham Loud-speakers in use cxceeds that of all other makes J : ALGRAPHONE SALON
1l combined. Mecre Loud-spcakers than ever are now produced in the Graham » W : ]
." Factories or under Licence, and in the Wireless field the Graham Amplion \l’ :
represents the utmost technicalefficiency and unequallad commercial valae, i 25-26, SAVILE ROW,
Ask for Folder P.W, REGENT ST. W.1.

‘U.-v ALFRED GRAHAM & co, SCOT5aNRS; otk

St. Andrew’s Wks, Crofton Pk., London, S.E.4. TRELAND = M A

’Phone: Sydenham 2820-1-2. CANADA : Messrs. Burnd
’Grams: Navalhada, Catgreen, London. Ltd., 172, Kingss;’til'eeltn'\%e.sl:.t -

P T T T TTY I T T T PP PRIy PRPTIT LTI PYTPLT

Mr. F. M. Milligan,
R. Munday,

| ’Phone : Regent 1075,

)

The World’s

Standard.

o SPECITIoATION.  IThe ¢ BROWNIE

t comprises
eboni‘tie Pl:iilletdl detec‘tlor'pm;ol. S -,,
wound induction coil, tuning
slider, screw clamp crystal W I R E L E s S
cup, belslc ;utallltg dc:ys:al, . -
universally jointed detector,
glving accurate and easy ad-
BIiE Sechcis, amt ea, CRVSTAL RECEyI\!E’l_?.
and all parts for assembling B 0S
by our patent method. z 6 COMPLETE. 8/6
Contains every part neecxsar;r for simple erection. A Scientific Achievement.

Guaranteed equal to sets costing many times the price.
'T- Full and complete instructions enclosed with each outdt,

London make. Money returned if not as advertised.

Read what “POPULAR WIRELESS.” June 23, says:
' This little set, which retails at 7s. 6d,, is worth
every penny of that sum. I conmected it to quite
an ordinary aerial 12 miles away from 2 L 0, and
the reception was excellent—quite as good as that
obtainable with another and much more expens
sive receiver.”

Send postcard for foider ** The Brownie Wirelessand all about 1t.°*

TheJ.W.B. WIRELESS COMPANY,
19, GARRICK STREET, LONDON, W.C.2.

(When writing mention ** Popular Wireless."") (First Floor.)

OW many times has

that old adage, ** Why

(ﬁ\ \ o hsp?d t_l.\i ship ‘orda‘

X a porth 0" tar,” been quoted?

p s i TN / Never was it more applicable

¢ g_, Y UXITE. {han in the case of lge wire-

~ css receiving set. our sct

s';:)':;':‘:s may be perfect in every de-

e tail, the conditions ideal for

reception, but if your connec-

tions are not sold'ereﬂ, your

e | instrument is not in the per-

S gt fect siate lll sh(l)‘uld be, and,

- - consequently, the. receptive

- S5l o © qualities are apt (0 suffer:

therefore, why spoil the “ Set™

= ; forda,h?‘ porth o' ';(’Sul_dc[ S—

5 ant why say soldenings a

b.other, when there’'s FLUXITE to help you? Soldering is child’s play when you've a

tin of FLUXITE at hand to help you, or, better still, a complete Soldering Set that we

have had specially prepared for the conveni of s. Ask your lronmonger or
Hardware dealer to show you the neat little

THAT HA'PORTH 0’ TAR

A GREAT AUCTION SALE |

WIRELESS SETS AND ACCESSORIES in lots suitable to both public
and trade. WESTERN ELECTRIC CRYSTAL SETS. Valves and
portable Valve Cases. Morse Inkers. BRGWN'S HEADPHONES,
also other makes H. and L. Resistance. BROADCAST AND EXPERI-
MENTAL RECEIVING SETS, shop soiled but in perfect working
order. Insulators, Switches, Rubber Covered Wire, H.T. Batteries,
Aerial Masts. FIRST CLASS Experimental Apparatus, also a large
selection of useful Accessories.

SPECIALLY CATALOGUED INLOTS TO APPEAL TO AMATEURS
ALSO NUMEROUS LOTS SUITABLE FOR THE TRADE.

Will be held at

STEVENS'S AUCTION ROOMS, LIMITED,

38, King Street, Covent Garden, London, W.C.2.

'Phone Gerrard 1824, (Established 1760) Telegrams : Auks, Rand, London,
WEDNESDAY, AUGUST 29th, 1923, at 12.30 o'clock.

On view Monday afternoon from 12.30t0 5.30 p.m., Tuesday 9.30 a.m.10 5.30 p.m.
andon Morningof Sale fromg 30t0 11.30a.m, .Catalogues Free on Application.

OF WIRELESS APPARATUS l\

FELOUOXITTE
SOLDERING SE

-Reduced f e
Price

It is perfectly simple to use, and will
last for years in constant use. It
contains a special * small-space "
Soldering Iron, with non-heating
metal handle, a Pocket blowlamp,
FLUXITE, Solder, etc., and full
instructions. Price 7/6 Sample Set,
‘ post paid, United Kingdom.

1 FLUXITE
SIMPLIFIES SOLDERING

All Hardware and [ronmongery Stores sell
FLUXITE in tins, price 8d., 1/4, & 2/8.
Buy a Tin To-day.

For the tool kit of your car or
motor-cycle, or any soldering
jobs about the home.

FLUXITE LTD., 324 Bevington St., Bermondsey, England.
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QUARTER OF A MILLION SATISFHIED GUSTOMERS.
WIRELESS ! WIRELESS'! ’WIRELESS! and EVERYTHING for it.
DON’T PAY MORE | . tWine. soes
NOTE. We are exclusively WIRELESS — NOT DABBLERS!

Pioneers of Gheap Prices.

Quality, Quantity and Gonsistency our Motto.

See our six window display of popuiar bargains.
SPECIAL OFFER

{3 13 LIGHTWEIGHT (Genuine Freach Phones, maker’s name
ELKA HEADPHONES (4,000 ohms), 1 2, 9 ERIGSSON Bodvigtic Mol nd 16/9
¥ guaranteed. Don’t pay 32/-. Qur Price

N. & K, 'PHONES, -the Genuine NUTS, 2B.A, ... ._.c.ciireerwee. per doz. 2id. SLIDER ROD, brass, 13 ins. long, 3 in.
Article ... i e ]2/9 NUTS, 4,56 &8 B.A, ... ... per doz. square, drilled ..peee-.on ach 3id.
SIDPE HEADPHONES ]2 g WASI"ERS 4 B.A, .. per doz. . SLIDER KNOSB ea 2d.
genuine, our price WASHERS, 2 B.A. per doz. . SWITCHES OMN = EBONITE,
THOMSON-HOUSTON HEADPHONES ]5/3 FILAMENT RES smooth (quality- the best)
(FRENCH),-4,000 obms, our price . action, marvellous value .... SWITCHE ON

BROWN'S FEATHER-WEH}HT HEA.- With engra\ed dials (quality the best
PHONES, stamped B.B.C,, 4,000 23/9 CONTACT STUDS, with nuts- and washers SWITCHE ON EBONITE,

ohms, our price ... = per doz. (quality the best)
MULLARD **ORA » VALVES ... ) STOPS, with nuts ...........ccecee- -.... DT doz. .  CONDENSER SPINDLES, all”
DUTCH VYALVES ... TERMINALS, with aut and W\shers,. stock, from
EDISWAN VALVES ... = - each o Wy 13d., and 2d. SGREWED ROD, ZB.A., -1" m.s long
(AN Guaranteed 7Wev«.) EBONITE KNOBS 2 &A o e.xch 1§d . & SCREWED ROD, 4 B.&...12 ins. long
L.F. TRANSFORMERS, Ratio 5 to 1. ]]/3 SPACING WASHERS facge ... . 23 RUBRER - INSULA,‘IED LEADING - IN
All guaranteed (postage 1/-) each SPACING WASHERS, small . T et e - o . PET YT
CRYSTAL DETECTORS .. 19, 33, and 10}d. v o INSULATORS, white reel, 2 in.,
- - enclosed in glass case CRYSTAL CUPS, 4 screw ... sosee €3 _1d.; per doz.
2/6, 2/3, 3/6 FIXED CONDENSERS, al! c.lp.lcmes each’ 1n'd. INSULATORS, white
SWITCH ARMS, 4 Ilaminations, ebonite EBONITE, cnt to any size by machinery 3/6 per doz, ...
knob, complete with panel, bush, nuts, while you wait . e s oneareea- PEF 1D WOUND: INDUchON cou.s (postage 9d.)
and spring washer <. TELEPHONE TERMINALS. nuts and 12x4 9x4 B8x2 6x3 Bx2
AERIAL WIRE, 7/22, gu.n'anteed lmrd- ]/]0 washer, each 13d. per doz. 1/3 2/5 2/3 ° 111 1/8 1/8
drawn copper, 100 ft. (postage 1/-) w.0. TERMINALS nuts and washer, TAPPED INDUCTANCE COMS, 2% tap- 2 /6
CONDENSER - VANES, tixed, or movibg, each 2d. .. cemerreveeen peF doZ. YT pings, wennd to 1.800 metres _..... each
per dox. ... veerecenre 330, PANEL BUSHES dnlled = each 1}d. vARIOMETERS (Tube t\'pe)' complete
REAL GOLD CAT'S WHlSKERsv ... each 2d. veneee e doZ. with knob . rneniemeemmen 3/11 aud 212
A‘rs T s per doz- 1135 TOP CONDENSER bushes o edach .  DOUBLE 'PHONE CORDS, full length ., 11id.
S:LVER it amevene catide, G per doz E, i r Teub o 914.
.e... per doz. _7d. BOTTOM GONDENSER bushes ....... each ::HTZS- i e = 91’d-
GSNDENSER SCALES, 0 ta 180 each 3id. - per doz. 7d. pEEMANITE. - 4 T sid
IVORINE" LABEL SET 12 dillerent titles BELL WIRE, tmned copper 1" yds. ... d. ZINCITE, FHL_ e % =10 td
the set 6id. VALVE LEGS, nut and washer ench 1d. BORNITE, = -3 a Ed'
BATTERIES, volts, each 3d.; per doz. 2/9 » ”» . ' .per doz. 19d. o -
BASKET cmt}s set’ of 6, up to 3,000 VALVE PINS, put and washer each '1d, MIXED GRYSTALS (6 Kinds) ... 9.
metres ... G gd. CARBORUNDUM ... o 53de
SLEEVING; 3 yds “assorted colours “for . 133d. PLUNGER SPRINGS complete coraeee @ach td,  ZINCETE and BORNITE both in box e e

'MPoRTANT NOTIGE- X: hlgv:.g repeatedly said DON’T PAY MORE, and having served the masses well,

e return of business has made it
necessary for us to acquire extensive additional premises adjoining our present address. Follow the Crowd. te Elkay Corner

“ELKAY?”” WIRELESS (GO0., 225 & 227, Bishopsgate, London, E.C.2.
-Open Saturday all day. To the Trade —New- Trade Counter now open. Send for NEW LIST.

We open Sundays 11 to 2.30. o Note new Telephone No.: Central 8544.
Please remit ample Postage.

: All who admired the rich humour of ‘the late Sir Charles
T/]e : Trl[ t /Z a 1' Las t Hawtrey’s wark on the stage will appreciate to the full
' ' B = the wit and skill with which these long-looked for

b}’ memoirs of his were written. Many of his latter days

were spent in compiling them. The title under which

- the the Se ber “ Leondon M v
SII‘ CHARLES HAWTREY wz::sy }?gp?r)a\f’nmchofce a}:}tgm ga\l;e hlz’ln s(;))lcleaalagdaezlllgit

LONDON MAGAZINE 1/-

Now on Sale. Buy a Copy TO-DAY.
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AN INTERESTING EXPERIMENT
- WITH CRYSTALS.

By E. C. CRAVEN.
Those readers who remember the article ‘“ Notes on Crystal Rectification’’
that appéared recently in this journal, will find in this article a complete
and practical conclusion to the author’s theory.

TﬁE experiment about to be described
is one which can be performed
qualitatively by anyone who happens
to have three perikon detectors at hand,
using ’phones instead of a microampere
meter. Although a somewhat troublesome
experiment to carry out, it throws a great
deal of light on the rectifying action of a
crystal, a problem which is of the greatest
interest to the experimenter.

Fairly Coneclusive Evidence.

Some time ago I outlined in these pages
a theory that the rectified current flowing
in the ’'phones is a sccondary thermo
current produced by the heating of the
crystal junction by the passage of the high-
frequency alternating current across it,
and suggesting that the common idea
that the crystal in some way filtered out
approximately one set of half waves from
the H.F. current was in error.

The present experiment is also fairly
conclusive evidence on this point. Suppose
we put two similar rectifying couples in
series opposing eath other, and adjust
each separately to equal effectiveness.
According to the “filter”- theory - of
rectification the first crystal will stop one
half of the H.F. vibrations, and the second
the other half. Hence the whole of the H.F.
vibrations will be wiped out, and no
current should be found in the detector
circuit. On the present theory, however,
the H.F. vibrations will pass unchanged
in form, but decreased in amplitude in
proportion to the increased resistance of
the circuit.

Stable Comb_ination Required.

This was tried out, using the circuit
indicated in sketch. A galvanometer of
low_resistance reading to 4 microampere and
a third crystal as a detector were used,
while the gdlvo. was shunted by a 001
mfd. condenser to give- free passage to
H.F. vibrations. By closing the various
.keys,. it is possible to determime the effects
of the various crystals.

As nearly as possible, the order of the
_experiment was as follows : The keys 2 and 3
were_closed and the circuits tuned to the

2 LO transmission, and the first crystal
adjusted to. give maximum deflection ’of
the galvanometer. Keys 1 and 3 were now
closed and 2 opened, and the second crystal
adjusted to give the same magnitude of
deflection, but in the opposite direction.
Key 1 was then opened, and the combined
effect of the two crystals noted. It did not
prove to be possible to get this accurately
zero, -but it was always very small. The
three crystal detectors used, it should be
mentioned, were perikon combinations,
chosen because it was necessary to have
stability for quantitative work.

Three Tests.
Keys 1 and 2 were now closed and 3

opened, and the third crvstal adjusted |

to give as nearly as possible the same |
deflection as the first. All keys were now
opened, and the effect of the combinations

949

. EXPERIMENT 2. S
Crystals. - Current Microamps. P.D. volis.

..

-1 215 215
1, 2 05 010
3 230 -230
1,28 70 210
Calculated P.D., 1,2, 3—-23 —01l= ‘220

The circuit was now detuned somewhat,
and the measures repeated :

EXPERIMENT 3.

Crystals. Current Microamps. P.D. volts.
1 185 ‘185
1, 2 00 0
3 200 20
1,.2,3 60 ‘18

Calculated P.D., 1,2,3="20—0= 20

noted. The following results were obtained A peat valve-crystal receiver mounted on wooden
in two experiments, the P.D. across the panels, constructed by Mr. D. Campbell, 31, McLeliand

crystals being calculated on the assumption
that the resistance of each contaét was
10,000 ohms :

EXPERIMENT 1.

Crystals. ' Current Microamps. P.D. volts..
| 21-0 21
1, 2 10 02
3 220 22
1,23 70 21

Calculated P.D,, 1, 2, 3=22 —02= 20

Drive, Kilmarnock, Scotland.

It is clear from the above experiments
that the H.F. current flows across the
crystal contacts indifferently to their
direction, and the resulting rectified current

.i3, within the limits of experimental error,

exactly what can be calculated by the
resistance of the circuit. )
These results [fit in exactly with the
idea that the rectified current is a second-
ary thermo current, but are absolutely
opposed to the filter theory. -

' THE SERIES-PARALLEL SWITCH.

By OSWALD J. RANKIN. A

Describing .the many uses

to 'gvhigh':this kind of switch can he put in
wirzless “circuits. '

IT is doubtful whether any other type of
switch is- a§ simple, “reliable,” and as
readily. adaptable-to so many different
purposes as the ordinary ¢ series-parallel”
switch described in this article.
An ebonite knob, an ebonite disc, twq

strips of spring brase, six .screws, a short ~

spindle with nuts, bush, and spring washer,
and eight contact studs are the only parts
required to construct the simple switch
to be described, which can be used by the
radio ‘enthusiast for at least_ten different

purposes.

Construetion of the Switch.

The twg switch arms-.are cut ¥rom
ordinary spring brass Sheet, each being
about 3 in. long by } in. wide, and the ends
are bent over to right angles at the dotted
lines shown at A, so that the radius from
the centre to each end will be 1} in.

The two holes.in each are provided for

"to a } ih. sheet ebonite disc,-

small screws which clamp them firmly
3 , in the
manner—indicated in the illustration. The
other two holes in the disc are provided
for the purpose of attaching same to the
hub of. an ordinary ebonite knob, the
general arrangement of which is shown
at C.

Diagram D shows how to connect up
the switch so that the aerial tuning con-
depser may be placed either in series jor
in -parallel with the primary tuning coil
Hence the term * series-parallel switch.”
When the arms are in the position shown,
the .condenser is in: series..with ‘the coil ;
and when switched ‘over to:the other four
studs;” the ‘condenser is then in’ parallel
or Shunt! i |

Diagram E shows a similar arrange-
ment, but the coil in this instance 1is
the secondary or closed circuit tuning

(Con'inucd on_page 930.)
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THE SERIES-PARALLEL | A B g
SWITCH. '

(Continued from page 949.)

I
coil. It is an advantage te be able to © o '
serics or shunt both condensers, and this oQo) !
is casily accomplished by employing two o o g
switches connected up as shown in the '
Diagrams D and E. i
In Diagram F the switch is arranged as i
a convenicnt change-over device from one = . . 3
receiver to another, R1 and R2 representing
the leads to the two receivers, The tele- P
phones may be switched over from one set t: i L) ) i
to another by the simple arrangement (o O o )
shown at G, wherc T represents the tele-
phones or telephone terminals, and R1
and R2 the two receivers. H gives a very
effective method of changing over the con-
nections from the telephones to the loud
speaker. X represents the output er
telcphone terminals of the receiver, Y the
leads to the telephones, and Z the leads
to loud speaker.

1
!

\

Further Uses

Diagram 1 shows how it is possible
to reverse the direction of a reaction coil
winding without disconnecting and rejoining
wires. In this case the switch arms may
also be placed in a midway position, so as
to engage the two centre studs on each side,
when the coil would then be short-circuited
and thus cut out of circuit. This is often
an advantage when rapidly searching for
stations. When the arms are in the position
shown the current flows in a clockwise
divection, and when thrown over to the

other two pairs of studs current flows in P R2

an anti-clockwise direction. @A and B i ‘

represent the leads to the plate and positive E

of the high-tension battery respectively. Above are shown four of the mors general uses of a double pole switch, while below further useful
Diagram J shows circuits are depicted.

how a batterymay he

quickly changed over | =] L ; A, - Se—

from the charging

plant to the receiver, ] . m ZA
and vice versa, A x ————< e
representing theleads Y =

from the source of
supply and B the
leads to the receiver ; | [ | S
while K shows how C ’.
to reverse the
polarity of a battery
without disconnect-
ing and rejoining
wires.

In Diagram L the
switch is used as a
simple cut-out for
simultaneous switch-
ing of the low-tension
and high-tension bat-
tery current; and M
shows how to connect
it up in order to effect—
& quick change over
from one battery to
another, this‘arrange-
ment being particus
larly convenientwhert
using small capacity
accumulators on a
multivalve set work-
ing on a lengthy pro-
gramme.

$ LT = - H T %

-
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Handphone which has been specially

designed for ladies. It has no headband

to catch or tear the hair. Beautifully
finished, very comfortable to use and

wouind to 2,000 ohms.
HANDPHONE - = - -

Inclustve of all taxes.

15/3 each.

Postage 1/-

He will use Fellows Headphones with
two earpieces in light die cast non-
ringing metal and wound to 4,000 ehms.
HEADPHONE - - - 21/6 per parr.

Inclusive of all taxes. Postage 1/-

All Fellows Radio Instruments are British Made
throughout and guaranteed.

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

“QUIXMAG,” 'PHONE, LONDON,

Telephone :
IVILLESDEN 1560-1,

Tor

951

£41-0-6 must

be won.

A e e T 11 1 i P e
: PHIZE LIST. . —Peto-Scott’s new offer to
| "FIRST PRIZE: ' those. who build up the
: Goods to the value . POPULAR WIRELESS
-10-0 ' LT
i of £10-10-0 | Combination Set.
| SEGOND PRIZE: |
| Goods to the value |  After having thoroughly tried out the new reflex
L Circuit in the POPULAR WIRELESS Combina-
]
1 °f £5 - 5 - o 1 tion Set, we realise that it is deserving of great
! THIRD PRIZE: |, ropularity on account of its extreme efficiency and
1 first-cost economy. -With the consent of the Editor
| y 0
| GOOds to the Value [ have formulated a Prize Scheme to stimulate
1o of £3 - 3 - 0 " interest, in this wonderful new Circuit: Prizes to
s 3 the value of £41 - 0 - 6 will be awarded to those
' 25 GOESOELSATION | building up the Set using Peto-Scott Sets of
9 ' Components. The Competition will be judged by
1 One Max - =amp ! an independent cxpert approved by the Editor,
| Transformer. ' and the prizes will be awarded to those Sets which
' Value 18/6 cach. : give the best performances under actual test.
1 Winners may select any Neatness of wiring will be taken into consideration.
1 a"“’lecs thited m":“" 40- | All Sets remain the property of the competitors.
RaEE n: :ezts:}giionze 8r® |, and will he returned to them after the close of
________ J  thetests.

Telegrams ¢

Note these special points.

As this tition is intended to
exercise the skill and ingenuity of wire-
less enthusiasts, the Cabinet and Panel
supplied do not follow the exact dimen-
sions given in the official description of
the Set. Competitors will be required
to place components in the positions

most sunablc for wnrlnq Allhouuh in
the original design fixed Basket Coils
were used, it is agreed that plug-in
Honeycomb Coils would enable the Set
to be used over unlimited wave-lengths.
Coil Holders will therefore be supplied
with each Set of Parts.

Complete Set of Parts include: - — —-—-5
| Ehonite Pancl, size 15 in. X 7 in., } in. thick, polished Teak
1 Cabinet, Cryslal Detector (qlnss covered), set of Valve Sockets.
two double- pole, double-throw Switches, one Séries-Parallel

one assembled Variable Condenser value 001 mfd.,
one dmo (ln set of pnns) value 0007 two bevelled Ebomle

|

[

i Switch, |
Dials, one Max-amp Transformer, one Velvostat, one large 1
[}

[}

'

]

1

.

capacity Fixed Condenser (in ebonite case), one ditto smaller,
two single Coil Holders, one ‘Tclephone Plug, two Telephone
Jacks, all"necessdty wire, terminals, screws, etc.

To give customers a choice of designs
we can supply o polished upright
sloping Cabinet with door at back to

Ell’(e \’all)ve lmslddc lc\.ﬂplet\il v‘;nh

onite Panel an opa w

for 7/6 extra. = "PRICE 4— - 2 - 6
e S e T

Carriage paid.
PETO-SCOTT CO., LTD.,

Head Office: 64, HIGH HOLBORN, W.G.1.
Demonsiration Lounge : 99, High Holborn, W.GC.1.
Branches : 3, WELLINGTON STREET, STRAND, W.C.2.

4, MANCHESTER STREET, LIVERPOOL.

MM

The Picture-Paper
for the Picture-Goer

- pETiRE, |

EVERY MONDAY

-
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“ WIRELESS REVIEW AND
SCIENCE WEEKLY.”

Our Great Companion Journal. Every Tuesday, Price 3d.

|
A1

‘I}IIIH'“'

il

| NEXT WEEK.

No. 15 of “Wireless Review and Science Weekly,” on Sale

next Tuesday, price 3d.-, will contain the first instalment of

R

a fascinating article = by . Sit Olive‘r‘"'Lf)d'ge, F.R.S., entitled,
“The Electrical Theory of Matter.” In view of _Professor

T

Sir Ernest Rutherford’s i’orthcdm'irig‘_“fec‘ture on this subject
at the British Association ‘Meegting in September, amateurs

will now have an excellent opportunity of obtaining a clear

TR

grounding in this. important subject In next week’s issue of

THIIN

our companion journal.

Hi

“Wireless Review -and Seience Weekly” also publishes some

B

of the best constructional articles obtainable. Despite numer-
ous. -competitors our companion journal has leapt to the

forefront and gains in popularity every week.

T T

T
bt

IR S R

1
"

Fel

“WIRELESS REVIEW AND SCIENCE WEEKLY”
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SOME OF 2LO0Os ARTISTES.

Some intimate details concerning a few of the more popular performers that have broadcast from and wvia the

London Broadcasting Station.

2

THOUGH barely six months have passed
since broadcasting has been taken
really seriously, the programme
issued each day by the British
Broadcasting Company, Ltd., has become
one of the most important featiires of the
morning paper. After a swift glance at the
latest strike, or a word of exclamation at a
new murder or accident, the general query

“ What’s on to-night ? ”

An artiste like
Miss Carmen Hill,
a singer whose rich
contralto voice has
delighted thousands
at the big classical
,L:and ballad concerts,
has found a stiil
wider audience in
broadcasting. Miss

-

Hill has sung in
s0 many different
halls, large . and

small, that she has
acquired an almost
surprising * control
according to the size of the building in
which she is singing, and it is possibly
this facility that has enabled her to
throw her voice into the microphone
with such excellent effect. Miss Hill has
created a great name for her singing of
classical musie, but she is equally at home
‘in ballad singing, and we feel sure that all
the “listeners-in” who heard her sing
“I’'m wearin’ awa’, Jean,” or. *“ The
Rose-Leaf Boat,” would have liked her to
continue for the rest of A the pro-
gramme. When she returns from ‘her
~summer tour perhaps we shall hear her
"again.

Mr. Sidney Russell;
operatic singer,

A Welcome Performer,

Miss Winifred Fisher is another artiste who
ranks amongst the distinguished stars of the
aerial. Her perfect diction and voice pro-
duction make her a finished radio artiste,
Itis very dltﬁcult, too, to make her talk of her
art. She is one of those rarcly met artistes
who take their work seriously and invariably
give the best that
1is in music. Miss
Fisher "has made a
special study of
folk songs, and with
these alone has
won the hearts
of her huge
audience. '

An ex-student of
the Royal Academy
of Music, |
originally intended
to take up dancing
a8 a profession, but,
luckily for the
British public,
music claimed her,
‘and so to-day as she proceeds to the various
broadcasting stations at Cardiff, Birming-
ham, Manchester, Newcastle, and Glasgow,
she will always find enthusiastic if. invisible

Miss D. Lemon,
operatic singer,

she.

audiences. One of the daintiest and most
perfectly rendered of her songs at a recent
concert was “ A Fairy went a Marketing,”

and equally effective her rendermg of the
lyrics in the Shakespeare play ““A Mid-
summer Night's Dream,” broadcast a short
time ago.

A talented pianist, whose playing must
have been a revelation to listeners-in,” is
Mr. John Pauer. Recently’ he broadcast
Grieg’s great pianoforte concerto in A
Minor, with which he had splendid support
from the London Wireless Orchestra. Their
joint performance constituted one of the
most artistic additions to the 2 L O pro-
gramme.

Two Audiences,

Mr. Pauver comes of a musical family, his
father and grandfather before him bheing
musicians.  Absent during the war at
Ruhleben, 1914-1918, he took an active

* Uncle  Arthur

‘2 L 0’s popular announcer,
Burrows.

part in the musical side-of the camp, ¢o

operating with Benjamin Dale, the com-
poser who died subsequently, Bainton, and
F. Reel, another pianist and'conductor, It
has-taken him over two years, however, to
make up for the lost time. It is to be hoped
that he will play again shortly for the
Broadcasting Company.

During the British National Opera
season, recently concluded, the broadcasting
of the opera while it was being actually per-
formed at Covent Garden proved ex-

ceedingly successful. It is one thing for
an”artiste to attend at the Broadcasting
Company and sing direct to the micro-
phone, where there is every scope for

_getting the exact pitch and knowing

exactly whether the voice is reglst,enng

" . gome féature and

properly, but when it comes to acting a
difficult role, singing most difficult arias to
two entirely different publics, one visible
and applauding, the other invisible and
possibly still more critical, this is the
test of great singing, and it speaks volumes
for the artistic capabilities of the artistes
of the British National Opera Company
that so many people testified by letters
their enjoyment of the exper: 1ment

It gave, too, the == ——
opportunity to
many people of
hearing the actual
opera “from which
perhaps they had
only heard snatches,
or simplified ar-
rangements, as well
as the artistes en-
gaged.  Amongst
those ‘who ﬁgured
prominently in the
opera scheme must 3
be mentioned Miss  Miss Carmen Hill, one of
Doris Lemon. Her 2L O’ favourite singers.
parts demanded a wide range of tone and
dramatic characterisation, and she suc-
ceeded whether as Nedda in * Cavalleria
Rusticana,” a perfect Hinsel in Humper-
dincl’s fairy opera ' Hinsel and Gretel,” or
as Musetta in *“ La Bohéme.”

Another great success was achieved by
Sidney Russell, actor and singertoo, and of
all his parts perhaps the best was as Mime
in “The Rhinegold” "in 'the Wagnerian
“Ring ” Cycle.

2 L O’s Popular Entertainer.

" One of 2L O’s well-kno wn entertainers, and
perbaps the. most ‘popular, is Mr. Norman
Long. A cheery soul this, and one whose

;humour is natural and not forced. In per-

sonal appearance he is as genial as his voice

.over the ether would lead one to believe.

When he enters the broadcasting studio the
whole atmosphere changes, the orchestra
grins in anticipation of some of Mr. Long’s
sly digs, while the announcer can positively
be heard ‘to chuckle as he announces
‘¢ Mr. Norman Long will now entertain you.”
The motoring talksgiven by Capt. Richard
Twelvetrees  are a
regular and wel-

it is interesting to
note that under the
“ nom -de - plume ”
“« Radiograph ”
he is a regular con-
tributor to PoPu-
LAR WIRELESS. |
Mr.WilliamAnder- |
son of the British
National Opera
.Company has sung
at 2L O several
times and is, of
course, one of the finest bass singers in this
country. Mr. Anderson has a large contract
with the B.B.C., and will probably. sing
from most of the provincial stations.

Miss Winifred Fisher,
a popular radio artiste.
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.The duplicate generators of the control station.

WICORWARD 51 T.” In these words, on
the night of August 11th, Mr. Arthur
Burrows, director of programmes of

the B.B.C., announced to the listeners-in to

5 1 T, that that well-known broadcasting

station had commenced its nsw lease of life.

For over seven months 5 I T’s home had
been a temporary one, on premises at

Witton, belonging to the G.E.C., a distance

of some three and a half miles from the

eity. A prolonged search led to a home
being secured for the studio over the New

Street Picture House, at the very heart of

things, while for the transmitting plant

arrangements were successfully carried
through for its housing at the Summer Lane

Power Works, near the centre of the city.

The new studio is some 25 ft. square,
and with the rest of 5 I T’s accommodation
is situated on the third floor of an impoging
building in New Street, which, by the way,
is the main city street, and containing one of
-the- chief theatres, while other theatres,
music-halls, and public halls- are - within

-easy reach. Adjoining the studio .is .the

modulator room, while behind is the re-

ception room and a band room for the storing
of instruments, while also adjoining are the

PRSI A

offices of the station director--and the
aggistant director and the musical director.

The floor, walls, and ceiling of the new
studio have been covercd with thick felt,
while the -arrangement of thick felt on
swinging frames over the windows have
permitted these to be usetl. Over the
wall and ceiling felt there has been placed
more or Jess artistic hangings, and the
addition of chairs, setteer, and other
adornments gives the studio: an attractive
Aappearance.

An Interesting Feature,

THE microphone is of the stand type,
and the studio also contains an Aeolian

grand piano, a cabinet gramophone,
tubular chimes, as well as an orchestral
organ. The lighting is by means of four
centre lights and four double brackets. o

A particularly interesting feature of the
studio is a signal panel used for communi-
cation by the engineer in charge of the trans-
mission, to indicate whether or not the
artist 'is in the right position for broad-
casting. A red light is used to warn that
the microphone circuit is switched in, and
then a number of varied lights indicate the

_ « --A verner of the new studio, llfogvjng the stafr,

.Summer Lane, a <
‘check being  pro- ; =

‘speaker enables the

- “there is a three-valve

“wire, secured on four

ra

An interesting account of the opening cerem
studio, the control rcom, ar

following = All correct, come closer, move
back, rearrange, wait, speak. The engineer,
or rather operator, is enabled to see what is-
happening in the studio by means of a small
window in the partition between the two
rooms. The studio can be entered from the
band room, the reception room, and the two
offices, while it in turn gives admittance to
the modulator .room.

This room contains a three-stage amplifier
unit, a control switch enabling the right
amount of current to he passed to the trans-
mitting panel  at

vided by a volume
indicator. A loud

operator to judge of
the strength of trans-
mission, while for
listening-in purposes

receiving set working
off a small outside
aerial on the roof of
the Picturc House.
The aerial is a
matter of 210 ft.
high, and has a span
of over 100 ft., and
is of the T-sausage
type, consisting of
six wires of J; gauge
phosphor bronze

hoops of durainium,

-while the down-lead

the whole being

possesses nine hoos, g

insulated against a voltage of 5,000.

The building specially erected for the
transmitting plant c¢onsists of two rooms.
In the former there are two motor generator
sets, one being a 5 h.p. motor, with 2 kw.
high-tension gencrator, generating 1,600
volts, and a low-tension generator, giving
16 volts. This plant is in all respects the
same as was installed at Witton, and of
which a full description appeared in
PorurLar WIRELESS for March 10th.

Underground Cables.

HE transmission-ropom contains two
panels—the control panel and the radio
power panel, this latter consisting of five

valves—two oscillators, two modulators,
and an amplifier. The earth of the station
is by means of copper plates, while these
are also-connected to the water main in
company general with all the earths at the
power station.

There is, of course, an underground cable
from the studio to Summer Lane; while
the studio is also linked up, as before, with
the Lozells Picture House, whose orchestra
is regularly transmitted.

This in the main constitutes the general
description of the new 51T studio and
transmitting plant, the whole of which were
successfully inaugurated by a gala per-

{ormance.

A view of the
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1AM STATION.

ony, and some ‘detajls concerning the new
d the transmitting plant.

|

N R.AF. band, which has become a
particular favourite with Birmingham
listeners-in, was engaged; and at 9p.m.

precisely Mr. Arthur Burrows announced
Major J. C. W.: Reith, general manager of
the B.B.C., who, in turn, announced Sir
Herbert Austin without further ado.

Some of the Visitors.
THE important nature of the event
was emphasised by the gathering
in the studio. . Among those present
were Sir Herbert
Austin, Sir William

lew aerial,

and Lady Noble,
Major J. C. W. Reith,
Capt. P. P. Eckersley,
Messrs. J. W. Bishop
(area engineer), G.
Richardson (Post
Oftice telephones), W.
H. Fletcher, Dr. Rat-
cliffie (president of"
the Birmingham Ex-
perimental Wireless
Society), Major Hall-
Edwards, Messrs.
Cooke and Whitfield,
Mr. Percy Edgar
(station director),
Mr. Joseph Lewis
(musical A director),
Mr. H. G. Casey (as-
sistant station direc-
tor), Mr. Appleby
Matthews, Mr. A. E.
Thompson (formerly
engineer at  the
Birmingham station), together with the
Birmingham Aunties (Misses Sherwood,
Usherwood, and Colbourne), and Uncle Jim
(Mr. \J. Socket).

Sir Herbert Austin remarked that he had
run down. expressly from ‘Llandudno to
carry out the opening, and as a listener-in
was naturally very pleased that they had
been able to get a really effective station
in Birmingham. He beclieved that they
would haye every reason to he satisfied
with the change, for the new position was
very much more convenient and gave far
better facilities. He had listened in, he
added, to a good many of the Birmingham
programmes ; and while’some of them had
pleased him, others had not appeared as
satisfactory. They all hoped, he continued,
that ‘the station would serve to carry
through some of the great schemes the
B.B.C. were putting forward.

After a short speech by Sir William Noble
there came an unexpected pleasure for
5 I T’s audience in a few words from that
pioneer of broadcast, Captain Eckersley,
who commenced “ C. Q. Everybody.” He
reminded them that when broadecasting
commenced, Birmingham was unigue in its
technical qualities. The microphones were
superior to any other used, and it was
to that that it owed its excellent trans-
missions. It was even superior to their old

~ friend Wr-r-rittle,

The control room and

Captain Eckersley went on to describe
how the change over from Witton to the
new site was accomplished. At 10.30, he
said, on Thursday night, the 9th, on the
sound of the word * everybody "—this
being the last words of 5 I T’s ** Good-night,
evervbody ”—they commenced work, and
they were actually broadcasting at 6.30 the
next evening, less than twenty hours later.

. He proceeded to thank the engineering

staffe of the Post Office, the G.E.C., the
Western Electric, the power station, and his
own staff, specially mentioning the names
of Mr. A. E. Thompson and Mr. F. H. Amis.

An Apt Conclusion.

HE concluded with a few words of warning
to the howlers. and then proceeded to
give his well-known performance of

what howling sounds like during an opera-
tic Italian air. Then the gala programme
proceeded and5 I T commenced on its new
broadcast career, watched over by an en-

transmitting panels,

thusiastic staff, which includes on the
technical side M. J. A. Cooper, B.Sec.,
AMILRE., senior maintenance engincer,
and Messis. 8. G. Parsons and Jinman.

The-following extract from Sir William
Noble’s address will provide-an apt con-
clusion to this account of one of the B,C.C.'s
latest developments :

“We have our troubles, our anxieties,
and our difficulties ; but these are the spice
of life, and we don’t quail before.them.
You can zely on the Broadcasting Company
discharging its duty to the British public.
All we ask is that the Government should
fulfil its part of the bargain entered into
with the company through the P.M.G.
He, the P.M.G., undertook in a signed
agrecement to give the firms who form the
Broadcasting Company a mecasure of pro-
tection for a period of two years against
foreign competition. In this new and unique
industry, which gives work to meny
thousands of unemployed, this protection
is absolutely essential.”’

o

Sir Mbgr_{ Austin, M.P., broadcasting an address,




Popular Wireless Weekly, August 25th, 1923.

956

_.|I|||I~I||||I|.I| ==
*seguel 31u0] SUII0A00 JO o[qudBO ‘IDAIE09I AAI3ISUAS ATGSIY PUB PI[j0IJWOD A[iSEd UB *S3ATBA "JH °0) JO UONBII050-][98 JUaA9Id 0} PaAOIdWa [013U0D PUE Jo poYem
gara18 ‘pafojdmo o1v safeis J'H 9 -UO!dRI3I [BeB AWBI] ABUBI 3uof 10§ 3[qBIINS MU V o) 9joN * ‘4°T U0 pus monjedyldwe "I H jO 588e}S IN0] FUILOJAWS JAIBDII JA[BA-X]S ¥

um *L - J . 3 , %.F.Jl@,

A R R
SH

: *[8]13¥ awel] € qIM 35N 20§ 395 9[QEIINS AIJA B SO RW GOIgM ‘q39man8 [suds pood pur wolydedal sjuvl mnom SWIAIE “)10N0II0
19A1800J 9ATBA-XIS S} U] PaAJOAUT 3Iv GOlEOPldWe JO 593¥)S “J' OM) puw “J'H 931qL Injesn v °g'T 30 9u0 pusv moywdpidwWe "I H JO 533815 29I} BUISO[dW IOAII9I 9A[EA-8AY Y

@0.....: o




Popular-Wireless Weelly, dugust 25th, 1923.

957

SOME PICTORIAL MULTLVALVE CIRCUITS.

By OSWALD J. RANKIN.

A description together with accompanying pictorial diagrams of some 5, 6, and 7 valve circuits suitable for long
dlstance, loud speaker and frame aerial receptxon

HE
receivers is the tendency to self-.
oscillation in the high-frequency

circuits, and this”can only be eliminated:

by exercising the greatest care in wiring

up the apparatus, and by knowing how
Such experience comes to

to handle it.
those who are disposed to devote a good
deal of time to experiments, and it is hoped

that this article will be of assistance to

the reader who is interested _in long-.
distance reception.

diagrams, being _ self-explanatory, need
only a brief ‘description.
Grid Control.

Diagram A shows a simple five-valve
combination employing three stages of
"HLF., valve rectification, and one stage of
L.F. (3, v., 1) with tuned anode
H.F. amplifiers and .capacity

chief trouble with _ multi-valve.

The accompanying.

of L.F. (3, v, 2) with tuned anode high-
frequency couplings, and reaction, which,
being arranged- in the anode cirecuit, is
permissible on the broadcasting wave-
lengths. With such a highly sensitive
tircuit it is only natural to expect a fittle
trouble  through self-oscillation ;
pointed out above, it is-possible to reduce
this to a minimum by the application of a
little patience.

A suitable frame aerial would be con-
structed on the lines indicated in the
diagram, the vertical support being 5 ft. 6 in.
long and the horizontal cross-piece 4 ft.
leng. Seven complete turns of. wire, each
spaced about } in. apart, will be sufficient
to cover the broadcasting wave-lengths
when the ‘001 mfd. varable condenser,
El, is connected as shown in shunt with

but, as-

used with this circuit by simply connecting
the secondary tuning coil to the points
marked Y and Z. This circuit, as would be
expected, is highly seléctive over a very
great range, but the manipulation of same

.is a somewhat complex undertaking, the

problem of self-oscillation presenting many
difficulties.

Diagram C shows another six-valve
receiving circuit having four stages of H.F.
valve rectification and: oné stage of L.F.
{4, v., 1). When employing more than
three stages of high-frequengy. amplification,

- the control of the oscillating point is

usually a very difficult matter, often
bordering on the impossible. In this circuit
an effort has been made to surmount this
difficulty by employing two potentiometers,
G and H, to control the grid potentials
of the H.F. valves, and by pro-
viding a simple means of feeding

reaction. The value of the re-
action condenser, K, which is
connected between the second
and fourth valves, should not be
greater than 0001 mfd. The

tentiometer, .V, ..is desirable,

ut not absolutely essential,
and if it were decided to omit
this, the left-hand leads from the
~grid leaks, S, T, and U, should
be connected to the positive L.T.
line. These have values of 2
megohms.

Whenever employing a poten-
tiometer, it is advisable to insert
a simple switch, W, in series with
one of the leads, in order to
disconnect same from the battery
when it is not in use. It should
be remembered that the resistance
coil is connected directly across
the L.T. battery terminals, and that when
the current is not flowing through the valve
filaments there is a risk of short-circuiting
the L.T. battery. = Where an ordinary
cut-out switch is fitted between the battery
and the L.T. terminals on the receiver, this,
of course, is not then required, providing the
potentiometer is connected between those
terminals.

B is the aerial tuning condenser, having
a capacity of 001 mfd., connected via the
series-parallel switch, C to the primary
tuning coil, D ; and F is the secondary coil,
which is shunted with a 0005 mfd. vanab]e
condenser, G. These, and the three anode
coils, H, I, and J, are of the plug-in unit
type, the latter being shunted with -0003

infd. variable condensers, H2, 12, and J2.'

The fixed condenser, L,'which is connected
across the primary side of the L.F. inter-
valve transformer, M, has a capacity of
001 mfd. N is the telephone transformer,
O the output terminals to telephones or
loud speaker, and (X the 2 mfds. fixed
condenser connected - across the H.T.
battery terminals. --The grid condensers,
P, Q, and R, have the usual values of
0003 mfd.

Diagram B shows an excellent frame
aerial circuit, .employing three stages of

H.F:_yalve. rectification and - two  stages-

Mr. L. A,

the plate of the rectifying valve
with a lower voltage than that
applied to the amplifying valves.

A Seven-Valve Set.

This is accomplished by con-
necting the out primary lead of
the L.F. transformer, K, to a
third wander plug, X, so that
the voltage of the rectifying
plate circuit may be separately
adjusted. B is a variable con-
denser of 001 mfd. capacity,
and C, D, E, and F are variable
H.F. transformers which, if not
properly “designed, will require
‘0002 mfd. variable condensera

Collins of 111, Lower Addiscombe Rd., Croydom, listening-in on
the Shirley Hilis.

the winding. A five-plate vernier condenser,
connected across the terminals of El1, will
sometimes facilitate sharper tuning.

Diflerent Plate Voltage.

The three anode ooils, ‘C1, C2,-and C3,
are shunted with 0003 mfd. wvariable
condensers, E3, E4, and E3, and reaction
is arranged by connecting another coil, D,
in the plate circuit of the rectifying valve,
and coupling this to the first anode coil, CI.

The grid-condensers, F1, F2, and F3, cach
bave a capacity of 0003 mfd., and the
grid leaks, G1, G2, and G3, have values of
2 megohms. These are connected to a
common lead, which is taken to the slider
of the-400-ohm potentiometer, B. Hi: and
H2 are the L.F. inter-valve transformers,
the 001 mfd. fixed condenser, I, bemgr
shunted acrosg the primary winding of HI.

J is the telephone transformer, and T
represents the output terminals to tele-
phones or loud speaker: For the broad:
casting” wave-lengths the three anode coils
may “each .comprise a No. 50 Igranic coil,
the reaction coil; D, being slightly smaller.
For higher wave-lehgths it is, of course,
necessary to increase the values of the coils
and frame aerial winding. If desired, the

connected .across their primary
windings. I i§ the usual grid
leak and condenser, and J is a
‘001 mfd. fixed condenser connected .in
shunt with the primary side of the L.I.
transformer, K. L is the telephone trans-
former, and M the 2 mids. fixed condenser
which shunts the high-tension battery.
Diagram D shows a very simple seven-
valve combination employing six stages of
H.F., and valve rectification {6, v., 0).
emplo‘mg aperiodic tra,nsformers, and
efficient potentiometer control to the H.F.
grids, it is possible to arrange up to six
stages of H.F. without experiencing an
unusual amount of trouble with self-
oscillation, as would be. the case if tuned
anodes or ordinary transformers were used.
The out secondary leads from the
aperiodic transformers, Hi, H2, H3, H4,
H5, and H6, are joined to a common lear
connected to the slider of the 400-ohm
potentiometer, J, and the out primary leads
are all taken to the H.T. positive lme'.
B is the usual 001 mfd. variable-condenser,
which may be placed either in shunt or
series with the primary tuning coil, D,’ by
means of the series parallel’ switch, C;
a,nd G is a 0005 mfd. variable condenser
connected -in shunt with. the secondary
coil, F.” T is the grid leak and condenser,
K is a 2 mfds. fixed condenser which shunts
-the H.T.- battery,-and L is the: usual

ordinary serial and “éarth system may be - telephone transformer.
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Down Among the Dead Men—A Broadcast Howler—A Promising Two-Years
Old—Something Wet in the Aerial Line—Wireless on the Farm—A Boring Joke—
Spheres that Impinge.

Down Among thé Dead Men.

IT strikes one as a very curious thing that
wirelcss experiments carried out in
coal mines show that, after about two

or three hundred feet, reception gradually

improves as you go deeper and deeper.

Some wireless amateurs are deriving con-

solation from the possible chance of getting

a really good reception when the time comes

for them to go below.

A Broadeast Howler.

That. energetic station 2Z Y has been
amusing itself and its listeners-in by a com-
petition in which the competitors

Wirele:s on the Farm.

In scm2 rural and remote districts the
farmer- is beginining to take a lively integest
in wireless. On a certain farm twenty miles
or so from 2 L O a wireless receiving set has
provided amusément for the evenings, and
has also proved of use in giving the farmer
the latest weather rcports and forecasts.

The wireless fever has caught on very
badly with some of the labourers on this
particular farm. One worthy son of the
soil, usually addressed as John Tom, has
assimilated a number of scientific terms
connected with wireless. John Tom looks

“Umph!” said the general. “ You
would find drilling a platoon a little less
boring, I think, corporal.”

Spheres that Impinge.

“ Everyone admits that the dog’s world
must be very diffcrent from ours,” says
Professor J. Arthur Thomson in the
“ Wireless Review.”” I am inclined to agree
with the learned professor, and to admit, as
everyone else seems to do, that the dog has
a world very different from that of man.
Man has his sphsre, the dog has his sphere.
Nobody would have the slightest objection
to this right and proper arrangement, were
it not for the fact that these spheres show a
decided tendency to impinge, as the mathe-
matical high-brows put it.

In this little suburban retreat there is a
golf clubs there is also a dog club ap-
parently. The former club rents and uses a
large part of a public common. The latter
club uses, but does not rent, a small portion
of that same common.

Possibly the dog club merely insists on
its common rights, but it is unfortunate
that the piece of land selected by the dog.
club for the frolics of its members happens
to coincide with the fairway immediately in
front of the bunkers*guarding the last green:
No matter what hour of the day you play
your round of golf, you are bound to finish
up by hav ng to shoo two or more members
of the dog eclub from off the

had to give the funniest thing
they had heard from the station.

I had made a mental note of
the following slip from 2L O in
case (the London station ran a
similar competition. In giving
the cricket scores from 2L O,
one of the uncles not long ago
announced : “ Zummerzet, a
hundred and ten for two minutes,
please.l’

A Promising Two-Year-0ld.
During one of those recent
warm evenings I had a valve set
working in my garden. A near
neighbour, passing by with his

—

fairway.

I am inclined to the point
of view that the dog club has
perfected a system of reliefs
so that their impinging pro-
grammie covers the hours of golf
very nicely. Nick the mongrel,
and Ginger, the Irish terrier,
take their turn, turn and turn
about, in the early morning.

They are relieved before lunch
by Rough, a big Airedale, and
Chummy, a black and white
nondescript. In the afternoon
you find Bonzo, animitation fox-
terrier, having a round or two

little son, saw me at work and
came in the garden to compare
notes.  After a little talk, I suggested
letting the little fellow listen-in. Thinking
he had better . have too much rather
than too little noise, I added my
two-note magnifier to the detector valve.
The orchestral music from 2 L O was pretty
strong, and 1 thought it would just about
suit the little fellow. On holding the ’pliones
to his ears, however, he quickly objectetl,
saying : ¢ Too much noise ; take it ay-way.”

Something Wet in the Aerial Line.

When the “ Sea Gull,” a boat belonging to
the United States Navy, recently went to
the Hawaii Islands for the purpose of
carrying out tests in wireless reception, the
aerial erected on the Island of Oahu was of
the Beverage type.

I have not yet obtained full particulars
of this type of aerial, but it is pretty certain
that two stout poles are required, and that
the aerial wire must be tizhi. Moreover, it is
doubtful, judging from the dilute accounts
to hand, whether the Beverage aerial can
beer porter-ble one. However, 1 am gratified
to note that the Beverage aerial, with its
long down-lead, proved most efficient "n
dampcd reception.

A match-box receiver constructed by Mr. J. Kelly of 4, Hurds Bldgs.,
Street, Frome, Somerset, on which Cardiff comes-in well over a distance of 48 miles.

after the poultry, and he is above all things
a practical man, and one who practises what
-he preaches. With a fine appreciation of
the elegant expressions to be found in wire-
less literature. he has just christened the
egg-laying champion White Leghorn the
“ Heaviside Layer.”

A Boring Joke.

At the club Brigadier-General Wellington
Pepper, D.S.0., is known to be one of the
high-frequency spitfire variety. The general
has no love for wireless. He is very emphatic
that there never was such rotten shooting
in the war until our gunners got messed up
with aeroplanes and wireless for range-
finding. General Pepper believes in seeing
the thing he is going to hit. He has no use
for wireless, since you cannot see even a
bit of field telephone wire connecting the
communicating stations.

During the war the general happened-on

-8 wireless school, and went round the

buildings on a tour of inspection. Seeing an
N.C.0. at work on an. operation familiar to
all wireless amateurs, the general asked :

*“ What are you doing, corporal ¥ ”’

‘“ Drilling ebonite, sir,”” was the reply.

Christchurch

with Peter, the nasty-tempered-
fellow who has twice bitten the
butcher’s boy for being late with
the meat. And so it goes on throughout
the hours of golf. There are always at
least two members of the dog club on
the golf course, and sometimes it is possible
to see as many as six.

The only sensible suggestion as to how
an end could be made of this impingement
business has been put forward by Gellerton,
who proposes to import into the district
one Dempsey, a devastating and devouring
bull-dog, a hater .of all other dogs. Gellerton
is of the opinion that it would take Dempsey
a matter of a couple of days or so to wipe up
all the ' members of our local dog club. I
am not so sure of it, for I think that our
dog club would undoubtedly elect Dempsey
president, and then things would be de-

cidedly worse.

Neat panel labels can be made in the
following manner. On a clean piece of
white paper or thin cardboard make out the
required words and mount on the panel
with a thin piece of clear mica stuck over
them. These labels, while cheap to make,
always give a neat finish to any panel it
carefully made.
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This circuit, it is claimed, will gi

A NOVEL NOTE MAGNIFIER.

ve considerable magaification .of already loud signals without distortion, a
considerable asset in loud-speaker work, - :

A DESCRIPTION of a new type of
note magnifier or low-frequency
amplifier which should prove of
interest to experimenters is given below.
The circuits. detailed have heen employed
commercially, and, although specially con-
structed inter-valve transformers were
used, this fact need not deter any. reader
who wishes to test out the circwnt, as
standard transformers can be adapted- to
suit the purpose. '
The advantage claimed for this tvpz of
amplifier -is that, if it be included in a
circuit which already possesses one or more
stages of amplification, it is capable of
dealing with, and further amplifying,
already strong signals without introducing
any unpleasant distortion—a
great advantage when one re-

circuit' of the valve, and the other being
taken ‘to the positive side of the H.T.
battery.

The secondary windings of the two
transformers - which form pdrt of ' the
circuit’ of the amplifier being ‘considered
are then also connected in series, a tapping
being taken . from the .connecting -wire
as shown in Fig. 1 to the negative terminal
of the filament batterics employed to
light the two valves.

The output transformer is constructed
in a similar manner, except that:in’this
case the tapping is taken from ‘the lead
which joins ‘the ‘two primary windings

~together, and it is the two secondary

windings, joined in series, which constitute

if required. It is essential that the

valves used should be of the same make,
in order that a correct balance of the
circuit may he assured, and the utmost
‘care” should ‘be given, when' " wiring up
the. circuit, to the polarity of the -high-
tension battery and the filament accumula-
tor connections.

Grid Bias.

It will be observed that in Fig. 3, where
the wiring is indicated and the valves afe
shown, each. with ~a separate filament
battéry, the three negative terminals of
the battery are connected to a common
joint, the fourth léad being that previously
described as connected to ‘a
point midway between the two

flects on the difficulties usually
met with when endeavouring to
combine clarity with loud signal
strength,

New Type of Transformer.

The most important point in
constructing this magnifier is, of:
course, the method of coupling
amplifying valves so arranged
to the ordinary type of circuit,
and the procedure in this respect
is therefore given in detail.

In order to make up the
complete instrument as shown
diagrammatically in Fig. 3, it .
will be necessary to employ four— :

ADAPTED
TRANSFORMER

TO PRIOR STAGE
OF MAGNIF ICAT 0N
+ OR DETECTOR

/

ADAPTED
TRANSFORMER

TO PHONES

secondary coils of the in-put
transformer.

1t will be seen that, by con-
necting up the set as described,
the amplifier i3 m0 arranged

that the input strength or
voltage is equally divided
between the two secondary

windings, while the output of
the two valves to the telephones
or loud speaker is combined
by means of the transformer
coupling at that end of the
circuit.

Grid bearing batteries are pro-
vided so that each gid has a
negative bias. This results in

or, if a prior stage of note mag-
nification is used, five—amplify-
ing transformers, assuming that these com-
ponents are of the standard type, and
not specially manufactured to meet the
needs of the distinctive circuit under con-
sideration.

In placing the amplifier in. circuit, the
first coupling to be considered is obviously
that which will connect the instrument
either to a previous stage of magnification
or direct to the detector circuit.

It is therefore apparent that a transformer
is required possessing one primary winding
and two secondary windings, and standard
transformers to meet this need are adapted
as follows, the operation being carried out
as shown diagrammatically in Fig. 1.

PRIMARY WINDING
S

(APPING

FiG.1.

FiG.2.
.

Two standard transformers are taken,
and the primary windings are connected
in series, thus forming, to all intents and
purposes, one winding, which is connectetl
in the input circuit from the ‘detector in
‘the usual manner—that is, the lead from
one end of the winding going to the piate

the output coupling. These connections
are given in Fig. 2,

To obtain the best advantages from an
amplifier of this description, it is un-
douhtedly better to employ other stages of
magnification between

greater amplification unless too
great a bias is employed. These
batteries should have tappings so that
voltages of from 0 to 9 volts can be em-
ployed. It will be found that as the grid
bias is increased the H.T. voltage will also
need increasing.

the instrument and
the detector circuits
in order that the
utmost advantages
may be derived from
the instrument.

It-is not advisable
to utilise a common
high-tension battery
for the amplifier and
any other valves em-
ployed, but to keep
the plate battery
supplying the two
amplifier valves dis-
tinet from other high-
tengion circuits. The
value of this battery
might, under certain
circumstances, be as
high as 120 volts, but
the actual voltage
employed will be best
found by experiment.

The foregoing re-
marks do not apply to
the filament battery,

2

which can be made
to light both valves

The unit valve receiver described by Mr.
structed by Mr.R. M. Browne, Lisle Court, Bellevae Road, Cowes, L of W.

Hersey in “P.W.”’ as cone
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' ; : BROADCASTING STATIONS.
THE CONTINENTAL _ | NS.

: BELGIUM.
Hours of Wave-length
Station. Call Sign. Transmission. Ttems Transmitted. in Metres. Remarks.
Brussels (1) .. Brussels .. 12 noon. Waeather report 1100 Working days.
) 4.50 p.m. 6o goo o ” g 1100 When necessary.
6pm. . . Concert .. .. .. 1100 Sunday, Tuesday,
Thursday.
HOLLAND.

H on o PCGG ,. 3-5pm. Concert .. .. .. .. 1050 Sunday.
= 8.4029.40 p-m Concert .. 1050 Monday & Thursday
The Hague .. . PCUTU 7.45-10 p.m Concert .. 1050 Tuesday.

(Laboratorium Heussen) 0.40--10.40 a.m. 1050 ‘Sunday.
The Hague (Velthuyzen) .. PCKK 8.40-11.40 p.m. Various 1050 Friday.
Ymuiden (Middelraad) PCMM 8.40-11.40 p.m. Concert W .. 1050 Saturday
Amsterdam .. 6 3 PAS 8.10-11,10 p.m. Concert and \Iews 0o .. 1050 Wednesday:.
FRANCE.
Lavallois-Porret (Radiola) SFR ..o 1230 .. . News, Liverpool Cotton Pricas .. .. 1780 Every day.
) 1245 .. .. Concert (Tzigane Orchesur,)) .~ .. 178). .. Every day.
2-3 p.m. 20 Music o s oo . f1780 ‘Sunday.
4.45 p.m. Stoek Exchfmge Nows | 1780 .. - Every day
5-6.15 p.m: Instrumental music 1780 .. "
8.30 p.m. - General News 1780 .. o
9-10.30 p.m. Vocal and mstrumentnl concert . 1780 .. v
Paris (2) (Eiffel Tower) FL - es ©6.20 a.m, Weather Forecast . e 2600 .. -
© 1115 a.m. Weather Forecast . . . 2600 .. N
3.15 p.m, Stock Exchange News .. b 2600 .. 5,
6.20'p.m. Weather Forecast, Concert .. 2600 .. o

] " 10.10 p.m." . Weather Foreeast . . 2600 .. '

‘I3cole Supérieure des P.T.T. .. 7.45-10 p.m: Radio Concerts 450 } .. Tuesday, Thursday
Radio-Riviera (Nice) .. 2.30-7.30 p.m. Radio Conferences. . 450 § Saturday.

1l am. .. - News, Concert, Tzigane 5 460 . Every day.

5-6 p.mn, .. News, instrumental Concert 460 .. e :

9-10 pm. .. Latest News, Concert .. 460 .. o

GERMANY, CZECHO-SLOVAKIA, AND SWITZERLAND.
Berlin LP o 67 Financial News, etc. 2800 Every day. ‘
(I\omgswustelhnusen) 11-12. 30 a m -

4-5.30 p.m. Financial News, ete. . 2800 .. ' -
Prague ., PRG «. 7-11 a.m. and 3 p.m. Weather News, General NQWi .. 1800 .. -
: 9.a.m.2p.m. & 9p.m.Concert .. .. o L. 4500
Geneva . .. HB 5-6 p.m. . Concert .. Cee . . 21210 .. 5

(1) If, at tho md cated times, a station has to_receive or transmnit service communications, the weather transmission will take place after
these commumcatxons Tuesday : Operatic selection on the gramophone. Thursday : Vanous on gramophone. Sundays: Various by
artistes.

(2) Special concerts given during the evening are announced in the course of the preceding transmissions.

Nore.—All times aro G.M.T., not B.S.T.
o desirable to drive out. If the wax is not  should be mixed to the consistence of thin
J hot enough these.tend to be trapped in. mustard and diluted to suit the work. Tt
PA RA FFIN WAX i AND l This also happens if a portion of the paper  can then be painted on the completed coil.
SHELLAC VARNISH rises above the surface of the wax. On the A coil so treated must be dried in an oven,
: other hand, if 'the wax is too hot its in-  the temperature of which must not rlse above
FOR INSU LATING sulating propmty is impaired and the paper  abdut 168° F.
- . . becomes brittle. There is a wide range of .
Shellac Linen and Silk.

ARAFFIN wax and shellac varnish are
two extensively uséd insulators, but
in order to obtain the best results care

must be taken in the methods used ‘when
applying them.

This substance is used largely in the
manufacture of condensers. “Sheets of paper
are impregnated with wax”and placed be-
tween sheets of tin, or lead, foil. Tt is in
impregnating” the paper that care must be
exercised. The wax should not be heated
above the boiling point of water (100°C. or
212°°F.).

For this purpose 2 double saucepan is
excellerit as water can be boiled in the outer
vesse] and the wax melted in the inner one.
The paper to be impregnated should be put
in after the wax has reached its final tem-
perature and kept completely éovered until all
bubbles have ceased tb ‘rise. The bubbles
consist of ajr and water, both of which it is

- sulator for amateur use.

safety, however, but heating in water en-
sures that the temperature is within the
range.

When properly impregnated the paper
should be allowed to drain so as to remove
the superfluous wax. Keeping the wax hot
while the paper is immersed ensures clear
draining and a uniform surface to the paper.

When the wax becomes discoloured with
impurities it should not be used for condenser
work. It is still good enough for cardboard
and wooden bobbins on which coils are to be
wound, as thesc are also improved by im-
pregnation. The whole coil can also be im-
pregnated afterwards.

Making the .Varnish.
11 a sliding contact is to be made on the

" winding of the coil it is better to-use shellac

warnish. This is another very good in-
It can be obtained
ready mixed or can be prepared by dissolving
shellac in methylated spirit. A wide-
mouthed jar with a cork stopper is best. It

These are two very useful and easily
prepared insulators. Linen, or silk. is well
soaked with dilute shellac varnish and then
hung up to dry. The linen is excellent for
lining a metal bobbin or covering the iron
cores of transformers before w1ndmg 1f
smoothed with a_warm brass “ iron ” 1t will
adhere to the metal. The “iron’’ can be
made of a piece of gy in. sheet brass,
1 in. wide and 6 in. long, held in a wooden
file handle. i

The silk is used for insertion hetween
the layers and sections of induction coils.
Also for re-insulating a joint in a-winding.
To do this a small strip of shellac silk is cut
sufficient to overlap on to the insulation of the
wires jointed. This is folded in halves

‘with the joint inside and pressed with the

heating iron. A coil that has shellac silk

“between “the layers need not be painted

with varnish as well unless-eachlayer is

‘allowed to dry off before covering with silk.
* This will make coil winding very tedious,
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EDISWAN

Headphones

The
NEW
EDISWAN

\\Headph ones.

Reduced
Price

24/.

per pair.

PECIALLY designed to embody both high
efficiency and the maximum of comfort in
use. The cases are of Polished Pressed

Aluminium and are fitted with Moulded Ear-
Pieces. Double. Adjustable Headbands are
fitted and Six Feet ot Flexible Cord is pro-
vided. The total resistance is 4,000 ohms.

Also Manufacturers of Complete Receiving Sets, Accessories;
H.T. and L.T. Batteries. Ask for Descriptive Leaflets, post
free. Should your Dealcr not be able to supply, send us a post
card with his name and address, please.

Free :—Illustrated Booklet entitled ** The Thermionic Valve.”
Write for yours.

EDISON SWAN ELECTRIC CO., LTD,,

Coniractors to H. M, Admiralty, War ‘Office, Royal Air Force.

123/125, Queen Victoria Street, E.C.4,
and 71, Victoria Street, S.W.1.

Weorks : Ponders End, Middlesex.

Peoishay

Branches in all Principal Towns,

EVERYTHING]
\ FLECTRICAL|

961

—HULLO—
EVERYBODY

B -
15 v.'H.T. Batteries, 2 plugs, 2.6.

VARIABLE CONDENSERS

"

COMPLETELY ASSEMBLED WiTH EBONITE

ENDS AS SHOWN IN SKETCH.

ASSEMBLED BUT WITH-

OUT EBONITE ENDS.
001 - 8/-/001 - 6/6
00075 - 6/9/:00075 - 5/6
0005 - 5/11/:0005 - 4/6
6003 - 4/11/:0003 - 3/6
0002 - 3/11'0002 - 2/6
‘0001 - 3/8|-0001 - 2/3
Vernier = 3/3(Vernier - 1/9

Pair of ebonite drilled
ends to fit yourself on
above 1/~ extra:

NOT A BAG OF PARTS.
NOTE. — Postal Charges 94. per set,

otherwise not executed.

To callers 1d. in the 1/- discount off

condensers,

Variometer on ebonite, W. 250 750
me-Tes, internatly wovend, Very
#ine. Sell at sight, 13/,

Fixed (ondenaem WJrow 0002 to
005), 9d., 10d, 1/~ 14 & 2/-.
Ebonite Dlals (Mith knob 1-180),

1/4, 1/6 & 2/

Tumed Ebonite Valve Holders,
8 nuts, 1/- & 18

Fil. Resistance, 1/8, 1710, 2/3.

Fil. Resistanee, 7 ohms, 3.6

French “R »” Valves, 10'.

Moulded Valve llolders, with
nuts, d.
Perikon Crystal Detectors, gluss,

2 crystals, 1'G, 2/8 & 3 -

Glass Dustproaf high-class De-
tector (whisker), 3/-.

Contact Studs and Auts. doz. 4}d.

Valve Pins, dez. 7d.

2B.A. Nuts, 8 doz. 7d., 1710 gross.

4, 5, 6 B.A. Nuts, 3 doz. <d., 1.6
gross.

Terminals, special offer with nut,
4 for.s8id.

Valve Legs aud Nuots, 1d. each,
9d. doz.

Vzhda h:gsdwd.h shoulder, 2 for

good, 8d.,
Twin Flex, 4 yds. 7d., 12 3ds. 177}, |
Genuine (Sb.m s) Ilertﬂte. od

1/~ 178, 16, wecording to siz
100.000 shm Resistance, 2/3 & 2
Grid Leak X Tondenser, 0003, 2/-.
<Coil Holders, 3-way, on ebonite,

G/~ and 6,6.
lolders,

2-way Coil good value,

3/~

86 v. JII.T. Ratteries, ‘2 plugs, 4/9.

H.T. Batteries, 2 Wander plugs,
60 volt, 8/-.

Real Ebonite Knobs, 2 B_.A. Busk,
3d.

Please note that a specnal dis.
count 1d. in the 1/- is given off
many articles in- the windows
where not marked, NETT. This
must save you a farge sum, as in
any case profits are reduced to a
minimum.

Marconi R Valves,
45-60 v., 14/11,

Brunet 4,000 ohm genunine 1st
quality lieadphones, 17/11.

N. & K. 6,000 ohm Ueadphones,
extra Joud, 15l11

H.T. Batteries, 2
66 volt. 8/6.

Aerial Wire, 7/22 per 100 feet,
2/34 and 271}. No post-orders.

Rc;tiux Accumaulators, 4 v. 40 amp.,

6
'Ph(;:lne Cords, double, extra long,

latest type,

Wander plugs,

5-1 Intervalve I.F. Transformers,
11/6, 18- & 15/11.

Variometers, very
250758, 8/5.

Crysta! Detectore (whisker), extra
value, 1/3 & 1/6.

good value,

Large Te)ephone Terminals,
2B.A., with out and washer,
2 for $d.

Terminals, all kinds, with nuts
and washers, 4 for Gd.

Basket Coils (6 in set), uwp to -
3,000 metres, well made and
efticient, 2/6.

1 Switeh Arm, 12 Contact studs
and muts, the lot 1/-.
Sleeving, takes 18-gauge

3 yards for 1/.,

Insulating Hooks, 3 for 3)d.,

wire,

. Switeh, commct. high-
cluss article, 28} & 2

4 vards Copper 18- gauge cnnnectr
ing wire, 24.

6 yards Bell Wire, 2]d.

6 yards Bell Wire, D.C.C., L.R., 8id.

Ridio. Instruments, Ltd., L.F.
Intervalve, 25/-

‘6 -v. 50 a. Accumulators,
bargain, 30/-.

SPECIAL PRICES RADIO CLUBS

extra

AND TRADE.
N STOCK. — Mullard Ora,
Cossor, Ediswan Valves, and

Crystais of every descripticn.

Everything you want for your set.

We want your busmzss—by post, but MUST have postal charges as

follows :
paid

Foreign orders must inciude 3d. in evel

extra.on list prices.

M.

Up to 20/- 24. in the 1/- (or any part):
(Condenser= excluded).

Over 20/- carriage

shilling. or part of a shilling,
ver £5, FREE

RAYMOND,

27, LISLE STREET, W.C.2

FRight opposite BALY’S Gallery Door,

Open 9-8. Saturdays 9-6.

Sundays 11-2.

*Phone; Ccrrard 4637.
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The Editor wlll be pleased to publish concise reports of meetings of Wireless clubs and

assoefations, reserving the right to curtail the report if necessary.

Hon. secretaries 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 afMliation with the Radio Society of Great Britain.

The Ylewsley and West Drayton Radlo Society.
The weekly meeting was held on Wednesday,
July 26th. at the headquarters, W. D). Smith,
Esq., in the chair.
The insulating values of bakelite and cbonite
were discussed, also their coinparative ‘strength
and working propertics.

Liverpool Wireless Society.*

The second meeting. in July, “of the above
society, was held on the 26th of that month at
_the society's headquarters, Royal Institution,
Colquitt Street.

The society was honoured by a visit from
Messrs. S. G. Brown, Ltd., whose representative,
Mr. Luey, entertained and instructed the
members present with
*n historical survey of

basis for further oxperiments. Following this:
soveral dual amplification circuits were set up
with varying success.

Hon. sec., 8. J. Glyde, 137, Winchelsea Road,
Bruce Grove, Tottenham, N.17.

North Middlesex Wireless Club.

At a well-attended meeting of the above club
held at their headquarters, Shaftesbury Hall,
Bowes Park, N; on July 25th, Mr. L. C. Holton,
_late wireless officer in H.M. Army, gave a very
mteroahng lecture on * Earth Current Tele-
graphy.” The use of a power buzzer {or commu-
nication over a few miles was described and
illustrated by experiments. In this form of
wireless no aerial is necessary, the earth itself

action was passed by the PM.G. as far
back as November of last vear. This
catalogue also contains a full list of all
components and accessories, all, of course,
well midde and thoroughly éfficient.

* * *

One of the greatest difficulties en-
countered by amateurs in marking out
their panels is getting the holes. for the
valve legs in the exact position. To obviate
‘any trouble din this respect, the Bay-
Brooke Co., Ltd., have lately placed on
the market some specially made valve
templates. Those templates readily adhere
to ebonite, glass, and even metals, -while
they easily peel off again, and no distortion
of the diagram is possible with moderate
care.

* * *

A catalogue of useful components has
been forwarded to us by the Formo Com-
pany. Every component is carefully made
from the highest quality material, which
_i3 tested at frequent stages durmo manu-
facture and guaranteed

* *

Three very neat little instruments have
been forwardod for test by “ Radio Speciali-
ties.” 'The first, the .* Filtron Variable
Grid Leak,” is perhaps too well known to
need detailed descrip-
tion. The second is

wireless roceners and
relays,” and ’'gave a
demonstration of their
latest device in loud

spealers.
sec., G. H.

Hon.
Miller, 138, Belmont

Road, Liverpool.

The Kensington Radio
Society.*

At the July meeting
of the above society,
Mr. ¥. H. Haynes de-
livered a lecture on
Low Power C.W . Trans-
mission and Telephony.

He dealt with many
points of special in-
terest to amateurs, and.
the lecture was well

* illustrated with lantern
slides.

The next meeting of
the society will be held
in September, due no-
tice of- which will be
sent to members. -

The hon. sée., Mr. J.
Murchie, 33, Elin Bank

the above leak, but
combined with a
variable ~ grid con.
denser. The third is
an extremely neat
instrument for deal-.
ing with any static.
or atmospheric dis-

charges that may
come on to the
aerial. Itiscalled the

“ Static-Rstor.” All
these instruments are
well made and have
proved very satisfac-
tory under test.

* B * *

It is often a great
advantage to includé
a variable type of
grid leak in the set,.
especlally if valves
are often changed. A

Gardens, Barnes, will
he pleased to,  hear
from anyone desirous
of joining the society.
Radio Assoclation,
Branch.

On Friday, July 27th, a meotmg of the above

branch took place at the headquarters, Gladstone

Brockley and District

Hall, New Cross Road, when a most interesting .

Jecture was delivered by Mr. G.
entitled: ‘A few considerations of Ether,
Electrics, and Material Phenomena.”” The
lecture was highly instructive, and greatly
appreciated by all present. It was announced
during the evening that Mr. Morgan, well known
to members of the branch, would-officiate at an

A. Saunders,

outdoor meoting to be held on _Friday, August -

10th. .The meeting place is at Crofton Park
Station (S. L. & C..Ry.), and’ the time 8 p.m.
sharp.

Hon. see. R. 0. Watters, Grove House,

Brockley Grove, S.E.4. (Letters only.)

Tottenham Wireless Society.

On Wednesday, July 23th, the meeting of the
society was of an informal nature. -

The chairman read a paper.of the Radio
Society of Great Britain on High- Frequency
Amplification.

Many difficult points were cleared up. but
others have been noted by members as the

Mr. H M. Myer, of Sleepy Hollow, Chislehurst, Kent, has fitted his launch with receiving apparatus, and
spends enjoyable hours listening-in on the Thames,

being utilised to convey the clectric curront
from transmitter to receiver.

Hon. sec., H. A. Green, 100, Pellatt . Grove,
Wood Green, N.22,

Catalogues
Bwk Reviews

T
_( //blh{ ||

Some very neat sets have been placed:
on the market by the Fagle Engineering
Company. These sets, which bear the
well-known trade-mark {* Chakophone,” are
extremely efficient and of good workman-
ship. It should he stated that the two-valve
instrument which embodies variable re-

very neat one has
lately been placed on
the market by the
* Matwil.” ~Wireless
Company. This instrument is specially
designed for panel mounting while the re-
sistance is steadily variable -over a wide
range. The particular points in the con.
struction of this grid leak are: The pres-
sure on the pellets is very steady, due to the
interposing spring plungers operated by a
fine thread screw. This allows a large
leakage path from the resistance, owing to
burning out. . The pellets are unbreak-:
able and cannot be damaged by clamping
down too tightly. The resistance is from
-5 to 5 megohms.
* * *

It is interesting to note that on the
R.F.H. B.B.C. 2-valve reaction type of sct
al! broadcasting and Continental telephony
can be heard, while with the 3-valve type, .
W J Z has often -been received. This firm has
just issued a leaflet descriptive of these sets
-and their ranges, etc., which all interested
in wireless should see.
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AN IMPROVED PERIKON
" DETECTOR.

AFTER experimenting with several types
of perikon detectors the writer evolved
the form shown in the diagram. This
proved to be most selective, as the copper
pyrites cup works with a rotary or longi-
tudinal motion in the slotted support. A
spring washer ensures good contact and easy
movement, while a locknut prevents the
screw from slackening back. The pressure

|

Lra evalron
& Suoport

Z

of contact is adjustable by means of a
thumbscrew. If several cups with crystals
are thus prepared, an instant change of
crystal can be effected. )

- e

=

A CARD INDUCTANCE |
TUNER WITH IMPROVED
DETECTOR: :

HE following is a short description, of a
receiver, making use of card induc-
tances and a detector providing a

choiee of three erystals.

A baseboard 8 in. by 6} in. is procured,
and on one half of this are mounted the coils.
Between two blocks of wood 3 in. square by

Two coils are then made by winding nearly
full with 28 SW.G. D.C.C. wire, two card-
board discs 3 in. in diameter, cut with an
odd number of slots. One coil is then fixed
at its centre to the slider. The other being
screwed to the baseboard. The brass rod
and slider coil is assembled. and connections
made. (See Figs. 1 and 2.)

The detector consists of an ordinary
cat’s-whisker and mounting. fixed to a
piece of ebonite about 3 in. by 2in. The
crystal cups are soldered to a piece of brass
foil (a), fairly springy, cut out T-shaped,
and about 2} in. in length and 1} across the
T-end. Along half the Iength of the stem
of the T a hole is drilled, and the stem is
fixed ta_the pillar of a fairly large terminal
(b),- and so is capable of moving from left
to right. Beneath the copper foil, at C, a
small brass screw, with a cheese head, is

. a
il = | I} 9 a7
s« oo 1w i & VWpvee,
2L v v
' <

" acrial, earth,

1§ in.,.a-7 in. length of brass rod } in. square
is mounted, provided with an ebonite slider,
1ess contact stud,

Fig.+

screwed into the ebonite, -to afford a
support for the cup carrier. Two terminals
are provided and connections are made, as
in Fig. 3. To the end of the cup-holder
stem is fixed a small ebonite knob and the
arm is bent as in Fig. 4. This detector
is then _

screwed to
the base-
board.

Four ter-
minals are
provided for

and’phones,
and the
whole is
wired up as
in diagram
(Fig. 5),
with a block-
ing conden-
ser across
the *phones.
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TELEPHONE WIRING.

TO users of crystal sets the advantage of
being able to connect up the ’phones

in any room need hardly be pointed

out, for all know how annoying it'is to
attempt to listen to weak signals while a
conversation is being carried on in the
same room. If every room in the house
be provided with telephone terminals one
is able to use the quietest rcom and receive
maximum enjoyment without disturbing
the other members of the household, but
the usual method eof using two .wires
becomes very expensive if the rooms are

far apart.
-
,___—.‘/W\\
Wire ZG.' Bracket N
.
Single Wire From o

mstroment to

Socket's ..
T~ E
4

<0 Ces Brackees
#orre
S Al
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The following method will enable those,
whq possess single circuit crystal sets to.
save at least forty per cent of the cost of

wiring. The usual arrangement for making

connections with the ’phone leads is
fastened on the wall in each room, prefer-
ably at the side of the fireplace. Two
telephone terminals mounted on a small
rectangle of ebonite or wood will be found
simplest and best. One of these terminals
is connected by copper wire (which need not
be covered) to the nearest gas bracket.
This will in many cases only need a very"
short length.

A single wire, well insulated and coming
from the wireless set, is' connected to the
other terminal. This wire passes from room
to room, making connections with one
terminal of each pair, and then passing on
to the next pair. At the tuner this wire is
connected to one of the telephone terminals,
the other being ignored. The correct
terminal may be ascertained by connecting
the *phones to the nearest pair of terminals,
and trying first one and then the other of
the telephone terminals on the set. One
will give signals and the other will not.
The diagram will make the connections
clear.

Since the earth serves as the return wire,
the system can only be used for sets where
the ‘phones are inserted between the
crystal and the earth lead.
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All Editorial Commnnicationé to be

WIRELESS, The Fleetway House,

addressed The Editor, POPULAR
Farringdon Street, London, E.C.4.

It seems fairly certain that a number of relay N —
stations will be erected throughout the conntry in_ M >
order to retransmit the programmes of the main @ )
stations. This will bring broadcasting within ¢ crystal q i
distance’’ of many thousands more listeners-in. |
Before this can be.done, however, it is necessary

that the B.B.C. should know the recommendations
of the Broadcasting Committee, otherwise the com:
pany will have no indication as to their exact future
status. .I wonder whether the Broadcasting Com-
mittee really does realise the discomfort they are
causing to every interest concerned in broadcasting
by their delay in coming to.decisions? If they are
holding their whole report up merely because they
are undecided in respect of just one or two points
—important or otherwise—I consider that the Com-
mitfee should hand in that part of their report that
is completed, then resign and leave the remainder
to another committee. A large firin ‘contracting to
deliver a million articles does not wait nntil it has
manufactured the whole number before it makes
delivery. Let us have a few advance delivery from
the Broadcasting Committee.
THE EDITOR.

Owing to the enormous number of queries
received daily . from readers of POPULAR
WIRELESS, | have temporarily decided to limit
the number of questions sent in by one reader to
three. Readers are asked to keep their questions
as short and as concise as possible in order that
the minimum of delay can be exercised in answer-
ing queries. Until further notice three questions
from one reader will be the limit for one fletter.
All guestions should be addressed to POPULAR
WIRELESS Queries Department, Room 138, Fleet.
way House, Farringdon Street, London, E.C.4.

Readers are requested to send the necessary
postage- for reply.

The Editor desires to direct the atten-
tion of his readers to the fact that, as
much of the information given in the
columns of this paper is of a technical
nature and concerns the most recent
developments in the Radio world, some of
the arrangements and speeialitics de-
scribed -may be the subject of Letters
Patent, and the ‘amateur and trader would
be well advised to obtain permission of
tie patentees to use the patents before

‘AND

RaAgiW@ERS

X. Y. Z. (Dundee).—I am troubled by crack-
ling noises in my ’phones, which I know is not
ciused by atmospheries, -and is very per-
sistent, sometimes drowning Glasgow altogether
on'my three-valve set. T have my own electric
light plant Would this be the cause of my
trouble ?

vIn all probability your motor is the canse of the
trouble. ‘Try surrounding the set with some sheet
metal, which should be earthed. Falling this (pre-
suming vou are using L.F.—one stage at least) try
shielding the L.F, transtormers Ly surrounding them
with tinfoil or thin iron, and earthing the iron ccres
as well as the metal screen.

*® b *

“8rar” (Denbigh).—Using a Duteh valve
as detector, and an R. type'as H.F,, I get very
poor results, not nearly equal to the results
obtained with one valve only-—the R. I am
using a 50-volt dry battery for the H.T., with
tappings, and a six-volt accumulator. Are
these 0.K. ?

Probably your trouble is:too much H.T. on the
Dutch valve, These valves often take us little as
15 volts on the plate, and will ** blue glow " if ygiven
too much. ‘Do not allow’the valve to ** blue glow,"”
as it shortens its life considerably. Your trouble
will therefore be that the H.T. on the R. valve should
e about 60 volts, while the Dutch only needs 20 or
30 volts. You should either use two valves requiring
the same plate voltage, or vlse provide scparate
plate batterics——one for each valve.

* # ®

“DurLex ” (Forest Row).—I am ‘using a
one-valve set with reaction, but wish to use
double reaction for the continental telephouy.

PDouble reaction cannot be used with a one-valve
sct ; twa valves, one of which niust be an H.F., at least
are required. The H.F. valve should preferably use
the tuned anode method of coupling. Sec the answer
to J. M. (Radlett) on another page. This will give;
full details regarding the type of reaction you wish
to cmploy. -

vk * K. .

H. A L. (Warrington).—A friend told me-
that he conversed with another amateur.
every evening after broadcasting by inserting a
tapping key in the H.T. positive lead. Is this
possible for ranges up to quarter of a mile or so,
a3 I have applied for a transmitting licence,
and should like to try this ? Is a microphone
necessary ?

This is not very satisfactory for Morse transmission,
and of course useless for telephony. A better way is
to inscrt the key in the earth wire, so that it breaks the
aerial circuit.. Reactlon must be used, and usually a
fairly high voltage of H.T. is necessary, the higher
the voltage, the grenter the range, within the
limits of the valve used. The ecoupling should he
fairly tight, so that the set oscillutes readily. The
key should now be inserted in scries with the earth.
By pressing the key contact is made, thus completing
the aerial circuit, and causing the set to send out
high-pitched note s long as the key is pressed. For
receiving purposes, the key of course is kept closed
or shorted. The aisnd\':mu\ge of such a method is
that the eoupling will usunlly be slightly different
for recelving and transmitting, and some tiwme is.
wasted in tuning in after transmitting. The method
of tuning is carried out us usual, of course, so that it
is easy to transmit on any wave-length desired,

* * *

“ Perunta”  (Birmingham).—I wish to
build up a three-valve set that will be selective
and give good results from all the broadeasting
stations from near Birmingham (12 miles out
approximately). I-have a good aerial direc-

-tional to Glasgow, 40 ft. high and 90 ft. in

length.
telephony.

1 also wish to get the Continental
Reaction permitted by P.M.G.

i
i

=1
J W 4N

b = . |

must be included. The tuned anode method of
coupling should, be used for the H.F. (if H.F
i8 advised). May D.E.R. valves he used ?

doing so. How is this accomplished ? ~ (Continued on page 966.)
THE PROBABLE EFFECT OF BRQADCAST RECEPT!ON ON THE FOOTBALL FIELD."
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- The Marconi-Osram
| D.E.R’ Valve has

now been reduced

from £2 to 27s. 6d.

Apart from its cheapness,
the outstanding advantages
of the ‘D.E. R’ (the
Valve which 1s fitted to

the famous Marconiphone

VZ) are —

(1) It consumes little more
than half the current

used by the ordinary
Valve.

(2) Its effective life is from
6 to 8 times longer.

(3) It can be used with
i filament dry -batteries
k if desired.

The ‘R ’-type Valve has
also been reduced from

17s. 6d. to '15s. Od.

: The Marconiphone V2!
: is also cheaper. :
i In consequence of the reduction

w im the price of-the ‘D.E.R.’!
l :Valves and of Telephones, the
:"Maiconiphone V2 is now sold at-

£22-8 0

complete  with  Headphones, i
3 <7 Valves, Batteries, et

The Triumph. of hé HCaster Mind -
Your local dealer can supply -you. .~_4-'|n case of difficulty apply to :

MARCONI'S WIRELESS TELEGRAPH COMP_ANY, Ltd
Marconiphone Dept., Marconi House, "Strand, London, W.C.2
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Here !._S_' a Loud Speaker !
. ANTI-METALLIC
THE TIMPLYPHONE

1 PRICE ONLY

39/6

CARRIAQE PAID

CONSTRUCTED ENTIRELY OF
WOOD, therefore NO DISTOR-
TION,ACOUSTICALLYPERFECT,
and being an eight-sided
horn, unequalled purity
of tone is produced with
marvellous results.

This. Loud Speaker
perfectly on 3

will

operate

valves up to 30 miles radius.
No amplifier is required. Sup-
plied to fit any type of °
existing earphone (state size
when ordering), and in any
wood stain with a polished
finish.

Heigh?
2 ft. 9 in.
Horn front
17 th.
diameter,

Orders executed in strict rotation,

CASH WITH ORDER TO:

WALKER BROS.

JOSEPHS ROAD, GUILDFORD

: oAstot
/«Q‘Q-&:&:ﬁéﬁa‘w"
DICTIONARY OF

e RING
sz =) ENCINEE!
PP civit MECHANICAL.
ELECTRICAL MOTOR.
ETC. EVC.

PART 1.

sy Gouten S
S e ——

To extend the name of the Bennett College to everyone
cngaged in the diflerent brapches of Engineering, we are
ubligshing an Illustrated Dietionary of Engineer-
ng, in about 24 MONTHLY PARTS‘E}ou can ha\‘_e-
each monthly part as it comes out FREE.

11/- Postage only to pay.i

! The Dictionary is frce to_ those engaged "in any of the ,
. following trades: Engipeering, Civil, _Elec- :
: trical, Structural, Motor, SBaunitary, Boiler, Internal Com. @,
Y bustion, Drml;zhtuuzanshfp, Marine, | ﬂh)pﬁp&kﬁng. “Naval :
i Architecture, Bullding, Architecture,” Quantity ‘Surveyigg. ,:
{ Avtation, Chemistry, Foupdry Work; Metalurgy, Matrica- @
! lation, ‘MinlygS.Surveying ,and . Lovellimg; ~Tdlegraphy, :
: Telephony, Wirelesz, and the conditiond are that’ you send :
: your name and-address, your,age and occupafion, with :
: ‘one whilling (to ocover postage), writing +your namec:}
¢ andyaddpgss ‘“very clearly. ™ We ‘whail then .place your. ¥
: namo on our Frec List and send -you Part 1-a¥ once. The 7.
i others. will ,be forwarded as issued. ~Address your 3
b3 T 5,

1 (Do mnot fail ‘to give

.g'_tDVl{Ci'&ip!l Iﬁlly’to: i
% Department D 106, :
{ guired na wo wiiz The Bennett College, ;.

¢ full address.) : -

+x . Sheffield.

1, Mechapical,

anvast




RADIQTORIAL

(Continued from page 964.)
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The eircuit sliown should et all broadeasting,
Birmingham, of course, easily’ on a_ loud:fpeaker.
Ouc H.F., one detector and one L.F. are us¢d. Twa
double-coil holders are necessary, the onc for the
primary and sccondary coils and the other for the
anode and reaction coil. For wave-lengths other
than broadecasting, double reaction e¢an be obtaireld
by coupling the anode and reaction coils to the
primary or sccondary. Either basket or honeycomb
coils may be used, the latter being preferred for all-
round -reception, as the hasket coils become too blg to
handle easily. D.E.R. valves may be used. quite
successfully, and have a much longer life than the
ordinary tvpe of valve. The addition ot a potentio-
meter may help to stop any tendeney to oscillate
internally, though this should not be present if the
set is carefully made. The secondary coil niay, of
course, be omitted, but the sct would not then be so°
selective, . - .

“ Rap1o.”—How many valves do you advise
for the reception of Cardiff and Manchester ?
Should T use H.F. or L.F. ?

As you are sitnated somewhat near the coast,
you will probably get quite satisfactory results
using two valves ; the second being.an H.F. Three
valves using reaction on the anode, ~ith the third
valve as L.F., however, should give lond results,
Why not try the “P.W."” Combination set and add
an extra L.F. valve if found necessary ?  This will
give voul all the broadensting stations with a iini-
muimn of expeuse 2nd powe: output. .

“Mixer ” (Highgate) submits a sample of
mica, and asks if this will be 0.K. for fixed
condensers of the following capacity, -006,
0003, ‘001, ‘01 mfd., using ordinary copper
foil.

Yeos, this mica will he quite 0.K. It is ‘001 thick.
For the ‘006 vou will require 11 foils 2Xx 1} cm.
For ‘0003 mid, 1 foil 3 X 1 em., 0013 foils 2 X 1 cm,,
and for the 01 (’»*toils 5 >i 2 emn. L

P. W. 8 (S. Mimms).—Can dull emitters be-
used on the “P.W.” set for both units * I
understand they are too microphonic to be of
use a8 L.T. amplifiera.

We have found no diflieulty in this respect. . As
a matter of fuct, one of the * P.W.”” Combination Sets,
using unit 2, is-in dailly use with two dull cniitters
(D.E.R. type miule-by the G.E.C.), and though they
are microphonic if the set i8 knocked while lstening-
in, this drawback, peculiar to low temperature viilves,
is by no means scrioits.  Results are quite as good as
with erdinary valves. while geception is free from nny
of the extrancous noises so often accompanying the
ordinary velve, and the saving of power is of cotirse
very considerable. We can certainly recommend
this type of valve for use with the ** P.AV.” set.

* * *

K. B. L. (Norfolk).—What is the easiest
formula for calculating the capacity of a fixed
eondenscr ?

The following formuila will be found to give quite
uscful, though the results are of course only ap-
proximate : T

a

4Tt X9 X 105 .
where K represents the capacity of the condenser in

“mfd. a the cffective area of one set of plates in
square centimetres, tthe distance between plates, and
k the speeitic in(fuctive capacity of the dieleetrie
between them.  In the easc of air k =1 ; for paraflin
paper k = 2; for mien k = approximately 5, de-
pending on quality. Thi$ formula is reasonably
accurate for alt ordinary ‘forms of condensers used in

wireless receiving efrcuits—i.e., condensers in which .

the thickness of the dielectric t is sinall conapared

-with the area of the plates. In such cases the

effective area A used in the_above formwula is the

total area of one set of platés which is opposed by

plates connected :0 the other terminal of condenser.
* * 1

A. E. W. (Sheffield).—I have just fitted a
charging plant for my accumulators, but am
doubtful as to which is the poutive lead on the
output. sicke.  Can you. give me dstails of a
simple polarity indicator ? :

A sinmple Indicator ean be made up as follows :
Pat a gitautity (about-as much as wili eover a half-
crown) of sodinm sulphate into a eup half fitll of warm
water, and addt as much phenolphthalein as will eover
a farthing. Both these salts ean be obtained from a
chemvist, and threepennyworth of each will be ample.
8tir the liquid until all the substances have dissolved.
Then plnee your output leads into the solution, the
leads being abont 1% in. apart, when the negathve
lead will turn the surrounding solution red.
shaking the liquid the coleur will disapprar. A useful
container can be made up from a glass tube about
3 in long with fwo rubber stoppers, Two terminals
should be fitted (one at cach end) in the corks go that
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they protrude about 1 in. on the Ingide. Now fill the
tube with the solution, leaving a slight. air space. This
polarity indicator should last o’ considerable time

and will form a very useful accessory to anyone who -

charges-his own batterics. .
* *

J. M. (Radlett).—I have a twec-valve set,
one H.F. and one detector, and wish to nse
double reaction.. The set is of the tuned anode
type, and I understand that that type of
reaction can be used. I:thisso?

Yes, vou can use double reaction, but it will
necessitate reacting on the aerial, and this is, of course,
forbidden during broadeasting if vou are on wave-
lengths between 300 and 500 metres. Instead of
mounting the tuned anode coil away from the aerial
and reacting upon it, it is mounted as one of the
outside coils in a three coil holder. The middle coil
is then made the reaction eoil while the third, also out-
side, is the aerial tuning coil. If you are using a
loose coupled acrial, you will have to arrange either
anotlier coil holder so that the secondary can be used
or clse dispeuse with the secondary altogether, As a
matter of fact this Intter course is the more preferable
as double reaction ineans very sharp tuning and a very
sharp oscillation point. The tuning will be a little
tricky, but i the following details are followed it will
present no' very areat diffieulty.. In the first place,
tune in vour station with the reaction counled to the
anode coil, the acrial being well awny fronxthe reaction
coil. Then, when signals arg as good as you can get
them, bring up the aerial coil and readinust the tuning.

.By varving the distances between the three coils and

adjusting the tuning condensers very loud results
ean be obtained. Care will have to be taken when
tuning-in, for the set will oscillate very easily.

foTzu,ESDONDENg

871 95t

oo ,,;:t Q?

THE “MAY > CIRCUIT.
The Editor PorurArR WIRELESS.

Dear Sir,—Will you kindly insert this in
your most popular paper when convenient.

Having tried out mnst of the novel cir-
cuits given in the various wireless journals
during the last few moriths, I have to-day
tried the American May Circuit, using a
detector panel. unit and a double-pole
change-over switch mounted on a hit of
ebonite with six terminals for convenience.
I used a MecClelland’s variometer and Sulli-
van’s ‘001 variable condenser,
condenser, and 2 megohm leak. I picked up
Manchester with 18 volts H.T., arid the
signal strength improved with each step
up of H.T. up to 66 volts.

This is far and away the best results I have
ever- obtained, especially without reaction
and only one valve. I received 5 I T and
5 N O quite loud and clear, so loud that
I popped on the loud speaker; and 5 N'O

was very good indeed, and is 130 miles.

away from me.

With a bit of juggling T go 2 Z Y splendid
without a trace of carrier wave, and the
lady’s voice as clear and perfect as if-she
was standing by my side.

Lintend fitting a variable grid leak and
carrying out further tests, and wiring the
panel specially for this circuit, and then
adding one L.F. valve.

I will let you know the results of my
future tests.

This is the quietest circuit I-have ever
handled. "ALFRED FRANCE,
33, Church Road, Rotherham:

SAVED BY THE AERIAL.
The Editor PorvLarR WIRELESS.

Dear Sir,—In response to your invitation
in PopuLAR WIRELESS of July 28th,, T xend.
you an account of my aerial beirig * tickled
~with lightning.

" It happened in the evening about 7 p.m.,

0002 grid’

during ‘a short but rather severe storm,
when circumstance placed me in one of my
shop windows. I saw the reflection of
lightning which appeared -to “be striking
something above. I felt something had
happened, seeing across the street a man
standing in his doorway look up at my
aerial. I expected tosee him make some
signal that damage was done. As he made
none I wae relieved.

After the storm he said, “ Your wireless
saved your prcmises.” He then told me
the lightning went .along the aerial and
down lead. When the storm had well passed
I listened in, examined aerial, switch, ete.,
but could find nothing different.

The aerial, owing to circumstances, is of
peculiar arrangement, as will be noticed.

The down lead fastened to a piece of
electric-light wire, 3-22, by a termiral,
passes through tube about 4 ft. to a two-way
electric-light tumbler switch, then through
the floor and shop to basement, where it is
fastened to a lead waterpipe with a clip.

As on' previous occasions, I had also
taken A wire of set off and put on E terminal.
I wasa not able to find anything unusual with
aerial wire or cord tying insulators to
strainers.

I might mention several buildings were
struck in the town, and varying damage
done.

I hope.this rather rambling account will
te of use.

Yours truly, Kerrn P. FirTH.
97, Norfolk Street, Wisbech.

THE ROCHELLE SALT CRYSTALS.

The Editor, PorcLAR WIRELESS.

Dear Sir,—Having read your article on
‘* The Rochelle Salt Crystal ” in this week’s
Porurar WIRELESS, and realising how much
the success of such experiments depend on
the growing of the crystal, I am enclosing
greater details which will no doubt be of
interest to your readers. These details are

taken from an article entitled ‘ Speaking

Crystals,” by the inventor, Mr. A. McL.
Nicolson, which was published in the
December, 1919, issue of ‘‘ The Electrical
Experimenter ”’ (New York City).
The.crystals should first be dissolved in
boiling distilled water till a super-saturated
solution is obtained. This solution should
Le made up of 8 parts Rochelle salts to 533
parts of water, and at 50°C. should have a
specific gravity of 1'33-as measured by a
hydrometer. In. 12 hours- small erystals
will have formerl. '
.These should be removed and dried
between filter papers, or on a blotter. A
fresh solution of the salt should now be
made up as before, and when its tempera-
ture has dropped to about 42°C. it should
be placed in a tumbler or a beaker containing
sufficient -mevcury .to eover the bottom.
When the solution has dropped to 38°C.

.one of the small erystals should be placee

in it and resting on the mercury so that its
parallel faces are in a horizontal plane. The
solution must not be disturbed. The ervstal-
should now be allowed to grow, and when
of requisite size it should be placed in
902/ alcohol for 3 or 4 hours, and then in
absolute alcohol for 20 minutes, if it is
desired to remove all traces of water (mer-
cury being used as before at the bottom ‘of
the containing vessel). These Rochéllé Sait
crystals will only operate properly if care-
fully prepared as above.
- Yours faithfully,
'  VARIOTRON.”
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CORRESPONDENCE.

(Continued from page 966.)

EFFECT BETWEEN AERIALS.

The Editor, PorurLAR WIRELESS.

Sir,—I would like to know if anyone else
has noticed the same phenomenon a: I am
describing. The other day I was receiving
Manchester quite loudly on a one valve set
with reaction. My next-door neighbour,
who was listening to Birmingham (15 miles
away from my house) on a crystal set, heard
my howl and then noticed a considerable
increase in sound in his ’phones. The
strangest part was that he got Manchester
when Birmingham closed down, apparently
off my aerial. - I thight mention that the two
aerials are alnost parallel. If any other
enthusiast has had a similar experience he
might interest many readers of PoPuLaR
WirgLESS if he related it in this column
next week.

INTERESTED.

THE “DEVIL IN MUSIC.”
To the Editor, PoPvLAR WIRELESS.

Dear  Sir,— Our broadeasting ~pro~
grammes each evening are becoming popular
in many respects, and one is the invitation
to fair criticism.

I would like to make reference to over-
indulgence in jazz and particularly syn-
copated bands. Now, to my mind (and I
know I am voicing the opinion of a large
number of listeners-in), this production is
neither interesting nor ecducational, and its
introduction is not music in any sense of
the word. .

On the Continent, syncopation has the
reputation of being known as the * Devil
in Music.” Well, to have a night of this is
simply torture, and I hope it will be dis-
continued and something more sensible
_substituted, es its continuance is merely a
“waste of time and money.

V. DoNaLDsON.

‘Rock Ferry.

5=
FLEA FOR COLOURED VALVES.
To the Fditor, POPULAR WIRELESS.

DEear Sir,—Meay I offer a suggestion ?
-As is well known, every valve has its own
chambtensucs, and I think it would be a
good ‘idea if manufacturers of thermionic
velves were to test each individual valvo
and discover in which position it functions
best, and colour each sccording to its merits
—say H.F,, red; Det., green; and LI,
orange. The advantages, I think, ave
obvious, one being the absence of unpleasant
g,low, a¢ in the case of uncoloured valves.

Yours truly,
E. E. HEwixs.

Glam.

IS THIS A RECORD ?

To the Editor, PopuLAR WIRELESS.

Sir,—Re “2 X T’s” reception of 5 N O
on a crystal set, I should like to state that
while in Dundee last February I heard all
the B.B.C. stations then working. The
arystal used was jron- -pyrites. Signals werc
comfortable using two pairs of 8,000 ohm
telephones. 2 L O and 5 N O were best,
though at that time 2 L O faded rather
badly. These signals were heard every
night for a-month while I was resident in
Dundee, so there was no freak in it.

T am, yours truly,
THos. LITSTER.
Peebles.

967

Listen to the Cossor Research Director:

Type P1
(Detector or
Note Magnifier)
Type P2
(High Frequency)

15/-

Sold by all Wircless
Dealers and manu-
factured by:

Cossor Valve Co.Ltd.
Highbury Grove, N.5.

¢ OU know, of course, that when the Filament of
any Valve 1s glowing that it is giving off a constant
stream of electrons.

These electrons travel in every direction away from the
whole length of the filament not from just merely a portion
of it. It is the object of the Anode (or Plate) to catch these
electrons—or as many of them as get past the Grid. The
fewer electrons wasted—and by “‘ wasted " | refer to those

escaping to the sides of the glass—the higher the effici-

ency of the Valve.

Obviously it is mechanically impossible to seal up the
Filament within the Grid and Anode themselves, but if
it could be done we should beé reasonably certain of using
100% of the electron stream.

The next best idea, though, is to be found in the. design
of the COSSOR. Here we have a curved filament 1in
the shape of an arch extending up into a hood-shaped
Grid and Anode, which completely enshroud it.

Observe for yourself how the Filament is completely
hidden. Its emission. cannot possibly escape—a very
different state of affairs to the ordinary tubular Anode.

Here, then, is the reason for the remarkable results obtained
by users of the COSSOR. If you have not yet used
these Valves, you have certainly not obtained the maximum
enjoyment from your Receiving Set.”

_Giibert Ad,
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THE "MYSTIC’ AERIAL

Will increase the Signal Strength of your Crystal
Set” or Increase the Range.of your Valve Se$

INCREDIBLE RESULTS ARE OBTAINED

HARD COPPER, 100 ft. ..
SILICON BRONZE, 100 ft. ..

Gloucester, rd, 1923.

1 consider the ** Mystic *° Acrial excellent, ¢
and I have obtained far better results than i
with an enamelled 722’'s. As my old Aerial |
was 100 ft. long and 63 ft. high, it s a ¢
good test. I am struck by the increased ;
clarity of the signals, H

ENRY HOLLINGDRAKE & SON; LD.
(ESTAB. 1814).
STOCKPORT.

SOLE AGENTS (LANCASHIRE & CHESHIRE)
for THE CITY ACCUMULATOR CO., LONDON.

ELECTRONITE CRYSTAL AND
::  TORDINODIUM WIRE

% ot 4
CAVSEYE " CRYSTAL DETECTOR.
Ever-set and ready. Smallest, Loudest,
Latest. Complete with bolder 1/8
I'ust  Free.
APAIL. 37, Red Lion 8t LONDON W.C.2,
AGENTS WANTED.

TS LSS

Wireless Crystals.

Hertzite, per pkt. 1/-§Carborundum, pit, 6d.
Talite . , ., 9d./Galema. . . ,, 6d.
Consite . ,, ,, _9d.§Slllcon ..o Bd.
Bornite. ,, 6d'.;Copper Pyrites ,, 6d.
Zincite. , . 6d.;Wood’s Metal, &icx 6d.
Postage 2d. extra.

Complete Wireless Lists Post Free.

ELECTRICAL SUPPLY STORES,
11, Fountain Street, HALIFAX.

Telegrams : Terminals Hx.

. DTS et £
—~BEST DUTCH VALVES, 7/- EACH —,

Guaranteed. Bownd Bulb. Horizgntal Grid.
Trade térmson application, ‘Phone Regent 1791,

HARRIS & RUSSELL, LTD. ** czicra o3, |
—- A Book Bargain—-—

Technical Instruction for Wireless Telegraphists—
A Handbook by Hawkhead and Dowsett. Full
dcscriptions of both old and new type apparatus.
A complete theorctical course. 344 pages;
240 illustrations. 2und Edn., 1918. "Pub. 6/-.
Army surplus. Our offer (as new) 3/G post free.
Mention offer 120.
FOYLES, 121, Charing Cross Road, London.

Immense Stack (Second-hand and New) on ull subjects.

«“VAROS” LOUD SPEAKER~.

Without Valves, etc., it fills your room with music
by amplifyidg Crystal Sets 3-5 times, and Valve Sets
4-8 times. Operated by dry cell. Any smateur !
can construct it cheaply from our full size detailed
instructional drawings of Amplifier, Loud 2/6
Speaker and Circuits ™ o -
DEBENHAM & CO.—LEWISHAM & BLAGKHEATH.
Letters only lo:—8, Loampit Vale, S.E.13.

e o o o e o o . g

ELECTRADIX RADIOS

Immediate Delivery
from our Huge Stocks.

Everything from a Wave Meter to
an Earth Clip.
The best equipped City Depot.
COME AND SEE US.

9.Colon_iai Avenue is first opening on
left in the Minories, near Aldgate
Station, Metropolitan Railway.

'LESLIE DIXON&Co. .01
9, Colonial Avenue, London, E.1.

- -

RECENT WIRELESS
INVENTIONS.

The following abstraets are specially con-

tributed by Mr. Harold J. C. Forrester,

Fellow of the Chartered Institute of Patent
Agents, 88-90, Chancery Lane, W.C.2.

Grant of the following patents can be

opposed, and printed copies “of the full’

specification obtained.

198,799.—BARON" CLIFFORD OF
CHUDLEIGH.—SOUND REPRO-
DUCE RS.—In sound reproducers for
gramophones, etc., having extra diaphragms
to amplify the sound, which form between
them an air chamber and a chamber con-
taining non-inflammable gas at low pressure,
an electric current is caused to pass across
the gas chamber. Variations in this current
due to sound vibrations may co-operate with
a selenium cell to produce a photographic
record on a film.

199,016.—WESTERN ELECTRIC CO.,
LTD.—BROADCASTING.—An installa-
tion for broadcast transmission which will
give a minimum distortion when received
by loud-speakers consists of a push-pull,
air-damped microphone which feeds very
low voltage L.F. currents to an audic-
frequency amplifier, so increasing them to
ordinary strength, whereafter they are
applied to modulate the output of a system
comprising amplifying valves, variable
impedances, and an H.F. generator.

199,233.—H. P. REES.—INDICAT-
ING WAVE LENGTHS.—In a tuning
condenser of a receiving set having a
pointer moving over a scale graduated
in wave-lengths, the scale is held in spring
clips and secured by a clamping screw, so as
to be adjustable for slight variations of
aerial constants, ete. For use with a variable
inductance, the scale may have separate
graduations for each position of the induc-
tance switch, but preferably a calibration
card is provided, the scale having only ono
set of graduations. The scale may be set by
tuning-in to-a known wave-length and
adjusting to indicate the corresponding
graduation.

199,238.—A. C. HUSKINSON.—CON-
DENSERS.—In variable condensers of
the kind having fixed and movable sets of
plates separated by a solid dielectric,
which may be merely a coating on the plates,
the plates of one or both sets are loosely

mounted for self-adjusting purposes, should

the distance between the plites vary.

199,258.—J. H. L. BRIDGE.—COIL
MOUNTINGS.—Inductance coils are pro-
vided with a device whereby they .may be
freely rotated. The device consists of a coil
holder fitted with concentric eylindrical
terminals which engage a corresponding
double socket formed by two cylindrical
shells one within the other, but insulated
from each other. The terminals and socket
are thus relatively rotatable and good
contact is always maintained. The device
may be modified for use with coils already
having pin and socket terminals,

199,283.—IGRANIC ELECTRIC CO.
LTD..—CONDENSERS.—A variable con-

denser consists of two units for main- and
fine adjustments respectively. Kach unit
comprises a drum on which is mounted an
armature covered by a dielectric, and a
second armature of flexible -material is
wrapped spartially round the- drum and
attached at one end thereto, the other end -
being attached to a smaller drum éontaining
a spring which tends to wind the armature
upon this drum. Adjustment is made by
rotating the larger drum to wind more or
less of the flexible armature thereon, the
drum being retained by friction members in
its set position.

199,384 —METROPOLITAN-VIC-
.ERS ELECTRICAL CO., LTD.—MOULD-
ING COILS.—Reactance coils are wound
and consrete supports are then moulded .
around them. The mould, of special con-
struction, has a collapsible core and 1emov-
able radia! mould members. '

REPUCTION OF PRICES.

Messrs. The British L. M. Ericsson
Mfg. Co., Ltd., who have for years
supplied the Navy and the dir Force
with their famous headphones, hare in-
timated to us that they have made a big
cut in prices, which now run as follows :

120 ohms ........c.ooooeiiiin) ..2416

2,000 ohms .........ocoiiiiiiiiinnin, 25/6
4,000 ohims .....eooooiiiiiiiiii, 26/6
8,000 ohms -......oooeiiiii.. 35/ -

In spite of this decrease in price, this
firm informs us that the high standard of
efficiency and workmanship which have
made their ’phones famous will be fully
muaintained.

| 7he Editor of *“ Popular Wire-
less” welcomes photographs
of amateur sets from readers.
or anything else of particular
wireless mterest. 10s. 6d. will
be paid for each Photograph
used.

TO WIRELESS EXPERIMENTERS. PATENT YOUR
ENVENTEONS,

They mav prove very valuable. Particulars and consulta.
ttons frce. BROWNE & CO., Patent Agents,
9, Warwick Court, Holborn, London, W.0.1. Estab-
lichesd 1840. Telephone : Chancery 7547. .

= REGEPTITE —

. The Super-sensitive Crystal.
GUARANTEED TO GiVE LOUD SIGNALS
{WITH PERFECT TONES AND NO FADING,
In boxes 4/- and 1/8 ecach. |
Complet: with glass enclosed detector, 3'S.
D_tto, best quality with gold cat’s-whisker, 4/G.
Trade enquiries invited far all crystals,

COOK & Co,, 76, Estcourt Rd., S.Norwood, S:E.25.
!‘—' CRYSTAL SET £2 —

of parts from aecial to earth, Variometer already
wound on ebonite Lists free. Phone: 202 Yeovil,

THE BRITISH CENERAL RADIO CO., LTD.,
74, HENDFORD, YEOVIL, ENGLAND.

SPENCER’S STORES

4.5, MASON’'S AVENUE,
BASINGHALL STREET,
: : LONDON, E.C.2 : :
TELEPHONE. LONDON WALL 2292

* Philips ’ Dutch Valves .. ..
Morse Keys, Adjustable Beat ..
Brown’s “ F’* Type Phones .. ..
" Famous * Picard *’ French Phones .. 17/6 pair
VALVES REPAIRED.. o 6/9 post free

Our. Method of Repair will Please You. .

10/9 post free
3/6 post free
25/~ pair

R/R
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OUR FREE GIFT OFFER
EXTENDED

FOR A FURTHER LIMITED  PERIOD

As a result of the extraordinary success of our Free Accumulator
ofier, we. have decided to extend the same for a further few weeks.
To those who have not .yet availed themselves of the opportunity

of obtaining the Gift Accumulator, we would suggest that application
should be made at once in otder to prevent disappointment.

All that is necessary is to make up an order to the value of £5 or over from any of the items
advertised in the list below, and we will iaclude a

§-volt 40 ampere hour Fuller Block Type Accumulator, Value £2 8s. 9d.
ABSOLUTELY FREE OF CHARGE.

Send for our lllustrated Catalogue.

SELECT YOUR GOODS FROM THE FOLLOWING LIST:

ACCUMULATORS (For prices see our Catalogre, post VARIABLE COXNDENSERS

irec on application). Best quality ‘0005 mfd. 18/6 ‘oot mfd. 24/6
HELLESEN BATTERIES: 15 volt, 4/-; 36 voit, 8/6 ; Second quality -ocos ,, 14/- ‘001 ,, 17/6

60 volt, 14/-. Third quality ‘00035, 8/- ‘001 ,, 12/6
McCLELLAND VARIOMETERS: 27/6 each. RHEOSTATS : Circular pattern 4/- each.

CO!LL HOLDERS: The finest quality on the market, «“ Microswitch ”’ 6/6 .,

25)- each. TRANSFORMERS : Intervalve and Telephone (Ratio 5-1).
“VIOLINA” LOUD SPEAKERS: £5/5/0 cach. In iron cases. The most efficient instrument on the
VARIJABLE GRID LEAK : * The Microgrid,” 4/6 each. ! market, 25/- each.

Also the following items from our Catalogue: MICRO-POTENTIOMETER, 500 ohms, 6/6 each.

UNIT SYSTEM SETS OF PARTS, VALVE HOLDERS, AERIAL WIRE, LEAD-IN TUBES, TERMINALS.

IMPORTANT NOTICE REGARDING
FRENCH THOMSON-HOUSTON HEADPHONES.

We -have received, through our Paris office, a letter from Messrs. Thomson-Houston to the effect
that several headphones are being- put on the market of similar appearance to those they manufacture.
The quality of these counterfeit instruments cannot be compared with the genuine Thomson 'phone
and the public are warned that it is necessary to satisfy themselves that the ’phones they are buying
are really of Thomson-Houston manufacture.

The public are assured when purchasing through us, that they are obtaining the genuine article.
In cfficiency there is no 'phoncon the market so good in every respect. We will willingly refund the
full amount paid if any customer is in the least dissatisfied and the ’phones are returned within 7 days.

Price, including cords, £1 per pair. (Posiage 9d. extray

HAND GENERATORS, ex Government stock, New and Unused. 600 volt 30 milliamps £12 each

Limited quantity only.

AERIAL MASTS, 15 feet sectional, complete with stays, halyard and pulley 15/- each
30 feet sectional (Masts only) .. N - ¥ o 17/‘6 3

0

THE CITY ACCUMULATOR CO.

79, MARK LANE, LONDON, E.C3. st avenuve iz
10, RUPERT STREET, COVENTRY STREET, W.1. Pron.: GERRARD 3063.

Agents (s here the free Accumulalors may also be obtained):

LANCASHIRE & CHESHIRE GLOUCESTERSHIRE, SOMERSET & WILTS:

Henry Hollingdrake &_,St;n, 1.td., Princes Street, Stockport. Bristol Wireless Co., 52, Cotham Hill, Bristol.
S. WALPES: South Wales Wireless Installation Co., Ltd., 18, West Bute LEICESTERSHIRE : |

Strect, Cardifl, and at Cambrian Road, Newport. Walter Rowe, Ltd,, Eldon House, 97, London Road, Leicester,
E YORKSHIRE (West Riding): Messrs. H. \Vadsworth Sellers & Co., Standard Bldgs.,-Eecds.
‘ FRANCE: 33, Rue d"Hautyilie, Paris.
AUSTRALIA : 4, Teakle Strect, Summer Hiill, Sydaey,

*
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Your New Station—Build it with LISSEN master parts
throughout. 3

Your Radio Frequency Amplification—Certainly LISSEN
master parts.

Your Tuning—LISSEN master parts. -

_with LISSEN master parts

» il

s

Your Audio Frequency Amplification—LISSEN master
parts here.

Your Filament Control—A LISSEN master part, too.
Your Variabie Grid Leak—Also a LISSEN master part.

Your Fixed Condensers—All LISSEN master parts.

LISSEN MASTER - PARTS-!ALL BEHIND YOUR PANEL

Whether you are building your new station, re-making your
. old one, or ‘adding to yoyr existing receiver, there is a

LLISSEN MASTER PART for your every need

| The unequalied 2, TFor 2nd
first stage of (and/or  1st
Radio, Frequency stage} Radio
B —LISSEN 'RE- Frequency —
GEN E RATIVE LISSEN RE-
REACTANCE — ACTANCE =
strikingly - “sendi- for stillld
tive—selects with greater ‘range
and = power §

accuracy 52/6
2
3. LISSEN TUNER — tunes

high, tunes low, tunes 22/6

sharply !

32/6

44~ LISSEN MICA
VARIABLE CON-
DENSER—low . re-
sistance signal strength is always

grtat—o00I, 00025 1 7/6

and ‘0005 .. .o

6, LISSEN T: TRANSFOR.
MER—for .Immediately. bzhind .- -~ -
the detector vaive-an in-

5 LISSEN VERNIER—for

fine” taning in H.F. 12/6

circuits i

7. LISSEN T2—for 2nd
and 3rd stages L.F, ..

25/

9. LISSENSTAT—aids sharp
tuning and seclectivity 7/6

1. LISSEN “VARIABLE
GRID, LEAK —for clear signals
(neat and nicely finished, no
thicker than a pencil, usual
LISSEN - -ONE-HOLE 2/6
FIXING, of course!), .

LISSEN MASTER PARTS

8. LISSEN T3 — the pepular
transformer—actually compare¥
in performance - with many
expi?)n(sji\'e By tlr)ansllt:rmcrs— dz-
scribed as the best light
transformer made .. 16/6
10. LISSEN FIXED CONDEN-
SERS — they ‘deliver all” thcir
stored-up cnergy.
*000I to ‘0009 2j-
‘oot to ‘003 2/6
‘oo4 and ‘oos5 3/-

INCLUDE _EVERYTHING

comparable transform>r

YOU NEED TO GO UNDERNEATH YOUR . PANEL

LISSEN PARTS are the largest selling parts—they are supreme in their-
efficiency, supremc in their unique design, supremec.in their ease of fitting—
their rigid inspection during the making and their triple testing after ensure
permanent satisfaction for everyone who buys.

AMATEURS—AIl good dealers sell LISSEN PARTS—take no substitute
—order direct if any difliculty, and your need will be immediately
filled, post free. y,

DEALERS—LISSEN PARTS soon sell—keep astock ready, claim’ your
maximum-discount for stocking—ask your Factor or direct—order
ahead. If you please.

The trade should apply now for new LISSEN list—ready shorily
~—inleresting details of LISSEN paris.

“LISSEN COMPANY
8-16, Woodger Rd., Goldhawk Rd., Shepherd's

'Phone : 31072 Hammersmith. Bush, London, W. 12.

N.B.—Close to Goldhawk Road (M=t.) Station, Shepherd’s
yBush (Cengal.bondon)oxj Hammersmith Tube.’Buses 1z and 32.

BUILD——with the right parts!
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