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Dubilié}

everywhere

—with the Services
Dubilier Condensers are used wherever the
exacting requirements of Service conditions
.make accuracy and constancy essential.
British Government Services use large
quantities of our products annually, and
-we supply practically every government in

the world, ) The Duwatcon Variable
The Dubilier Condenser Co. (1925) Led. Londencer for  Serics-
manufacture Fixed Mica Condensers, Vari- i‘;':,,l,l ;f,zoz;':ﬁg Gz £
ablz Air Condensers, Anode Resistances, over the whole wazﬁ.
Grid Leaks, the Minicap Switch, the Ducon length band.

Aerial Adaptor,the Mansbridge Variome- 0:0007 mfd. .. 30/

ter, and the Dubrescon Valve Protector.
The Company are also sole concessionaires
for the products of the Mansbridge Con-
denser Co., Ltd.

Specify Dubilier

DUBILIER

{1925} LTD
AGVERT. OF THE DUBILIER CONDENSER CO. (1025) LY., DUCON WORKS,¥ICTORIA RD., NORTH ATTON, LOKDOR, WL, FHONT: culswxi;( 2241 2;%.
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a J5rown.”

The H.1.—The reputation
enjoyed throughout the world
by the Brown Loud Speaker
was buiit up on the H.1—the
original Brown.
120 ohms £5 5 0
20000hms £5 8 ©
4000 ohms £5 10 0

The H.2—An excellent Loud
Speaker for use where the
volume of the H.1 is not re-
quired.
120 ohms £2 5 0
2000 chms £2 8 0
4000 ohms £2 10 0

The H.3.—A new medium
priced Loud Speaker of ex-
ceptional volume and purity

Exhibiting at

* Schoolboys’

Exhibition’

Royal Horticultural
all,

Jaunary 2-8, 1926

15 Moorfields, Liverpool.

WITH the coming of the New Year -

make your resolution “that I will put
an end to distorted and unpleasant recep-
tion and invest in a real Loud Speaker—
Recognised as the most
perfect interpretation of Radio music.

JBrown Loud Speakers

The H.4.—The smallest
Brown Loud Speaker made,
Fitted with standard tuncd
reed movement.

2000 ohms 30/-

‘The H.Q.—Fitted with iden-
tical movement to that used
in Brown H.1, but incor-
porating a handsome curved
horn 2000 or 4000 vhms 56

The Cabinet.—A ** hornless*’
Loud Speaker capabie of
excellent results. Ina ma-
hogany or oak cabinet.

2000 or 4000 ochms £6 6 0

The Brown Q.—The de luxe
Loud Speaker of incom-

of tone. parable beauty. In all
E 2000 ohms £3 resistances £15 15 0
- S. G. Brown, Ltd., Western Avenue

N. Acton, W.3

Retail Showrooms: 19 Mortimer Street, W, .

67 High Street, Southampton.

Depots ( Wholesale only) : 13 Bushy Park, Bristol.
Cross House, Westgate Road, Newcastle.

\\_//\\.,.‘,—«&/ |

Royal Horticullural

Hall,
Janunary 2-8, 1926
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GUIDES FOR WIRELESS CONSTRUCTORS

The two latest Numbers Now on Sale Everywhere

AMPLIFIERS

Amplifiers tg add to any type of receivers either
crystal or valve; note magnifiers for increasing signal
strength to any required volume are fully described,
andan H.F. Amplifier for increasing range of reception
are notable features of this book, while the construction
of a Reflex amplifier which transforms any crystal set
into a dual amplification valve recejver is explained
in detail. ~ All articles are fully illustrated with clear

- photographs and in every case point-to-point wiring

) Y? CLAS

check lists are given supplementing the thearetical,
wiring and pictorial diagrams.

CONSTRUCTORS USING THESE

ST

o
&

-;
Of all Bookstalls
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LOUD SPEAKER SETS

A range of specially designed loud-speakar receivers
to suit all pockets and all purposes. Purity of
reproduction has been given foremost consideration
throughout from the economical one-valve Reflex to
the more ambitious four-valve set capable of receiving
a large number of stations. Handsome in appearance
these receivers will bear comparison with much more
costly sets, but are well within the scope of the non-
technical home constructor. The well-known ‘* Best
Way " practice of providing theoretical, pictorial
and practical wiring diagrams, clear photographs,
point-to-point check lists and fully explanatory
text is a feature of this book.

BOOKS CANNOT GO WRONG

Of all Newsagents
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Illw'l "
Absolute purity of tone

'"h I
means perfection in Loud Speaker
design, and the * Kone ™ Loud Speaker approximates perfection to the nearest degree.

Musical tones, which, of course, include oratory, are reproduced with absolute faithfulness
over the whole range of musical frequencies.

Patent numbers
206518 and 231556

£6-6-0

HE first Loud Speaker that

is a musical Instrument.

The * Kone” Loud Speaker will operate successfully on any amplifier having an output
impedance of 2,000 to 5,000 ohms. The ideal output impedance 1s 2,000 ohms as in the
* Kone " amplifier.

Do not decide upon the purchase of your new Loud Speaker until you have heard the
*“ Kone.” You will save yourself disappointment.

Standard Telephones and Cables Limired

Connaught House, Aldwych, London, W.C.2 g yrr %555 (19 fines
Works : NORTH WOOLWICH, NEW SOUTHGATE and HENDON.

Branches : Glasgow, Leeds, Birmingham, Manchester, Newcastle, Cardiff, Southampton, Liverpool
and Dublin.
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Onwiththedance! Letjoy be unconfined!
No sleep tll morn, when youth and

pleasure meet,

To chase the glowing hours with flying

Jeet.

BYRON

For the Radio Dance—the W3

S Channing once said, < The animation of

youth overflows spontaneously in harmonious
movements.” Coming down to earth, he would
probably have said to-day, « After a hard day at
the office there’s nothing likea jig round the room
to loosen our limbs and to drive away the cob-
webs from our brain.” For our radio dance let
us be sureof three things : suitable valves—a good
loud speaker and a first-class L.F. transformer.
With this trio correct and well balanced the
Savoy Orpheans will step right into your home.

Don’t stint money on an L.F. transformer. Pay
a fair price and you’ll get a good article. After
all, generous amplificationand pure tonecan only
be ensured by the use of ample turns of wire—
and wire costs money.

Then consider the loud speaker. For dancing

For 2-volt Accumulators.

W.1. For Detéctor and L.F. use - 14/~
Consumption : .3 amp.
W.2, (Withred top} For HF.use - 14/-
' Consumption : .3 amp.
W 3. The Loud Speaker Valve 18/6
Consamption : .5 amp.

= P/
\& Cossor W3 E)

you need volume—don’t anticipate being able
to obtain a true impression of a good orchestra
on a small loud speaker. Choose one with an -
ample horn and a large diaphragm.

And finally the valves. For true volume and
a richness of tone quite unique you’ll need the
Cossor W.3—a dull emitter valve capable of
exceptionally fine loud speaker results.

Designed with arched filament and a hood-
shaped Grid and Anode which almost completely
encloses the electron stream, the W.3 is setting
anewand higher standard of power valve perform-
ance. For the first time there is available an
economical 2-volt valve productive ofan immense
volume of clear and undistorted sound on a mod-
erate H.T. voltage of 100 to 120. Economy of
maintenance is a special feature of the Cossor W.3;

For 2, 4 or 6 Volts.

W.R.1. Similar to W.1 but with

special resistange which

can be short-circuited

when not required - - 16/«
W.R.z. Similar to W.2 but with
resistance as above 16/«

«Highbury Grove, N.5

lves)

Gilbert 44, 4201,

s
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RADIO NOTES AND NEWS.

Britain's Super-Station—The Unidyne Abroad—Amateurs and the Navy—Patchy
Programmes—Hilversum Coming Down ?—-New Norwegian Station.

A Happy New Year.
W HAT will 1926 bring forth for listeners ?
Candidly the problems seem more
fascinating this year than ever
before—but even if we don’t get Television,
indestructible valves, everlasting batteries,

Instalhng the aerial upon the root of Mr. Ramsay
MacDonald’s house at Hampstead.

and all the rest of it, it’s going to be an
exciting year for listeners.

On behalf of the Editor and staff of
“P.W.” T wish ench and every reader a
very happy and prosperous New Year.

Britain’s Super-Station.

‘LATER news of the exploits of the new
British P.O. wireless station at Rugby,
shows that it amply fulfils all expecta-
tions. It now transpires that the original
tests were on l-power, and were picked up.
in Java and Honw Kong. Later, this was
increased to 3-power, and Sydney, Australia,
was easily reached. A further increase
'ga.ve good signals in New Zealand and
‘amazing clarity 7 in Australia, so there

is no doubt of Rugby’s ultimate success.

One-Valve Results.

\X/"P\ITING from his ship, the s.s. “Alice

Marie,” Capt. M. Ford tells me of some

excellent long-distance results upon
the 1926 One-Valve Unidyne. He says,
¢ Whilst in Copenhagen I was able to receive
several of the B.B.C. stations at good
'phone strength, though recception was
hindered by a steel-girdered overhead trans-
port railway, about thirty feet from my
serial.”

The Unidyne Abroad.

NOTHER interesting experience with
the same receiver was the tuning-in
c¢f German, Spamsh, and French

stations whilst lying in Nantes, where
Glasgow and Belfast were easily pu:ked up.
Boumemouth and 2L O were * particu-
larly strong.” This is all the more remark-
able consxdermrr that at the time the ‘ Alice
Marie” was moored alongside the Nantes
Electricity Supply Station, and the power-
ful generators were not more than eighty
yeards away.

Heard in Hyde Park.

The Orator: “Iam calling, calling, calling
YOU.”

The Indignant Passer-By: “Well, T
~in’t tuned in. Who do you think you are
—2L0O:”

[ Better and Better ?

S the ether getting better and better, &
la Coue ? T am tempted to think so,
beca.use of the e(tra.ordmanly goord

results in “ reaching out,” whichreaders
have been getting of late. All sorts of
stations have been received, by all sorts
of people, upon all sorts of sets. Crystal
sets have bheen getting those coveted
“other stations,” whilst 1-valve, 2-valve
and three-valve sets have simply scoured
Europe and America.
began I do not remember so many enthusi-
astic letters from the “ DX hounds” (Long-
distance listcners),

U.S. on the Loud Speaker.
CANNOT quote them in extenss, but
even confirmed ether-combers have
been quite excited by the number

of new stations logged of late. For instance,
Mr. E. Tarplee. of Cloucester—whose ex-
ploits have often been recorded in “ P.W.”—
writes me: “Re WLW, Cincinnati.
While sorting out the many U.S. stations
early Tueadav morning, I came across this
fellow at 2.55 a.m. on a wave-length of
422 metres, and he made the *phones fairly
vibrate! I changed over to the loud
speaker, and it came through well ; frankly,
it took me quite a long time to convince
myself T was not making an error.”

Sorting Them Out.

THAT phrase, ‘ While sorting out the
many U.S. stations ” speaks volumes,
doesn’t it ? They say that the long-

Since broadcastmn_

distance craze will soon die, but T am not so
sure, especially when I read (at the end of a
letter full of foreign call-signs) statements
such as the following : ¢ Ttis extraordinary
how good reception was on Sunday. It
took me from 2 a.m. til! 6.15 a.m. before I
was satisfied there were no more to be
logged.”

Amateurs and the Navy.

AST week, when announcing the co-
operation of British wireless amateurs
with the Admiralty, I referred to the

great success of such experiments in
America. Evervbody in the know was
aware that the friendly assistance of the
amateurs was greatly appreciated by the
U.S. naval men. Here is the proof.

A Handsome Tribute.

HE following letter has been received by
Mr. Schnell, who—it will be remem-
bered—was chosen from amongst the

amateurs to sail with the U.S. Fleet on their
Pacific cruise, and was for that purpose
granted the rank of lieutenant.

“My dear Lieut. Schnell,—On the
occasion of your release from active duty

e ool

: This is not Father Christmas, but another view

taken vpon the ex-Premier’s roof. Readers will
notice that he chose Winsulators !

in the: Navy, I wish to extend to you the
thanks of the Navy Dcpartment for your
extremely valuabl: services in connection
with high-frequency radio communication
with the Fleet.” (The italics are mine)

(Continued on page 1050.)
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NOTES AND NEWS.

(Continued from page 1049.)

Promotion After One Cruise.
HE letter concludes:
“ As an indication of the Depart-
ment’s keen appreciation of your ser-
vices, I take pleasure in informing you that
you have been recommended this day for

promotion to the rank of Lieutenant-Com- °

mander in the Naval Reserve.
~“ Very sincerely,
*“ (signedl) E. W. EBERLE,
“ Admiral, U.S. Navy.
: “ Chief of Naval Operations.”
How’s tHat for a handsome slap on the
back for amateur radio ?

A Swiss Record.
T'HE wave-length of the new Berne
station has been fixed at 302 metres.
It is interesting to learn that this new-
comer to European broadecasting bas already
been picked up as fap away as Argentine !

Hilversum Coming Down ?
lS Hilversum toppling down the wave-
length scale ? The popular Dutch
_station has always had a penchant for
1,000 metres or more, but is now occasionally
testing upon a much lower wave-length. A
Westcliff-on-Sea reader recently picked up a
Hilversum dance upon 500 metres, or there-
abouts, and several other readers have
reported out-of-hours testing upon the
lower waves. I have often thought that
H DO seemed rather lonely up there all
alone upon 1,050 metres.

Patchy Programmes.

INCE T expressed the opinion that
listeners hadn’t much to grumble
about as- regards the B.B.C. pro-

grammes, the latter have been very patchy.
That anniversary business is being over-
done, I think, and if ,two or three doleful
celebrities happen to be born close in the
calendar, why should listcners have to
suffer ever after ?

) The Piccadilly Tone.

HOW pleasantly a good  ail-round”
programme, such as De Groot pro-
vides, falls upon the ear after this

specialised stuff. By the way, those

Piccadilly broadcasts are surely amongst

the best acoustic ‘accomplishmments of the

B.B.C. Lately there has been a rich fullness

about them—a timbre, and a tone—that

studio sounds nearly always lack. Isn’t it
possible to reproduce these acoustic con-
ditions in the studio ? A fine New Year
engineering problem for the Silent Staff
would be to ** Make a noise like a Piccadilly.”

2 L 0’s New Microphone.

I HEAR that a new type of microphone
has been installed at the London station
recently. It is-called the Reiss micro-

phone, and although very sensitive, it is
claimed to be impervious to outside vibra-
tions which would spoil transmission from
the ordinary * mike.”” Instead of the usual
carbon, it contains a patent crystal powder
welded into a mass by hydraulic pressure.

2J¢C.

HE call sign 2 J C bas now been allotted
to G. Sykes, Esq., 13, Longford Street,
Gorton, Manchester, for an authorised

power of 10 wattse. The wavelength is

MGG T I
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440 metres, and the band between 130 and
200 metres. Reports on modulation and
QS L cards will be welcomed.

University Radio.

HE establishment of a broadcasting
studio at Oxford has given a fillip
to wireless there. I am glad to

announce that the vice-chancellor of the
University has given his permission for a
University Radio Society, which was duly
formed on December 1st. Within the first
week the membership numbered over forty,
and the society is seeking affiliation with
the R.S.G.B.

Communications should be addressed to
the hon. secretary., E. Cuddon, Esq.,
Merton College, Oxford.

SRS RN

= SHORT WAVES.

“The wireless set gives every home a new
window from which to look upon the world.”—
*“ Leeds Mercury.”

* L] *

“The broadeasting service : . . has 3n-
chored sober individuals by the hour with
flexible cords to small mahogany cabinets
placed upon tables, and made them look and
feel like sad mastitfs chaied to kennels.

Like the motor-car and cycle, it has brought
up to the surface the meehanic who slumbers
seeretly in most male bosoms, and many a
citizen who was formerly uncertain in which
direetion to turn a gas tap now handles his
drill and soldering iron, and can criticise the
workmanship of the local plumber.”—** The
New Statesman.”

* * *

“ How curjous that there are earrier waves
just as there are carrier pigeons! Yet—and
this is very remarkable, I think-—while the
former ean carry a message much quicker than
the latter, it, nevertheless, is unable to lay an =
ege and so can mever become a mother, The .=
laws of Nature are very inscrutable, really.”—
MAURICE LANE-NORTHCOTT, in ‘‘ The Radio

1

[N THIETH I
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Vanguard Calling.

ISTENERS in south-east England
who can tune up to 900 metres may
now hear the * Vanguard ”* on the air.

This giant plane, which provides accom-
modation for twenty saloon passengers, has
recently completed its Air Ministry trials
and has been handed over to the Imperial
Airways Co. for service.

ers gathered the impression that if the new
5 X X at Daventry ever did go wrong, it
would be righted almost instantaneously.
Now, however, the B.B.C. announces that
when 5 X X breaks down the London
station will deputise, if possible. Good old
Chelmsford would have scorned the idea of a
deputy-speaker, and its breakdowns were
always referred to as downright “ break-
downs "—and no hokey-pokey about
technique !

New Norwegian Station,

1 AM indebted to a Bergen reader for news
of the new broadcasting station which
has just been erected in that city. He

tells me that a 500-watt Western Electric

transmitter is installed, and will be working
upon 360 metres by the time these lines are
in print. Has any reader picked np the

Norwegian station ?

Capt. Eckersley Burnt Out.

HIGH-POWER wireless station be-
" longing to_Captain Eckersley, the
chief engineer of the British Broad-
casting Company, was recently completely
destroyed by fire at Derby House, Hendon.
The station had three 130-ft. masts, and
the experimental.apparatus was contained
in a specially constructed wood-and-asbestog

building, about 30 ft. by 15 ft. i
Every listener who bas burnt out one
valve will sympathise with Captain Eckers-
ley, who probably lost 50 or more, some of

them of the big tranSmitting type !

B.B.C. and Short Waves.

CCORDING to an “ Evening News ¥
report, * probably the most valuable
part of the whole collection was a new
short-wave transmitter working at about
30 metres.” It had just emerged from the
experimental stage. It also appears that
there were data on certain aspects of broad-

casting which were completely destroyed.
Capt. Eckersley admitted that the fire:
was a “blow” to him,and it looks as though
he had been exploring the short-wave
possibilities pretty thoroughly. Willi1926

produce a B.B.C. short-wave station ?

ARIEL.

Germany Relays
5XX.

"T'HE Daventry
programme was
recently picked

up, and relayed all

over Germany, by
the Konigswuster-
hauscn station.

I think that
Konigs-and-the-rest-
of-it was very lueky.
for lately every time
I listen for 5 X X it
is expericncing one
of those ‘ technical
difficulties.”

Those Technical
Difficulties.
WHEN the poor

old Chelmsford
station used to
fall off the air, we
were always = told
that, after all, “it is

= A S

only an experimental
station ”’ ; and listen-

A view of Captain Eckersley’s experimental station after it had been partially
destroyed by fire,
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IN a rccent arbicle I discussed the possi-
bilities of the reception of DI . broad-
casting, pointing out that althcuyh

it was possible to pick up many - .ansmis-
sions, yet the results could hardly be said

to be enjoyable from a musical point of -

view.

The trouble was, we discovered, due to
interfcrence from various causes, but there
 were occasions on
which quite enjoyable
telephony
received—even on the
loud speaker—pro-
vided suitable receiv-
ing arrangements were
available.

It is with this latter
side of the question
that I want to deal in
this brief chat, for
even though the pick-
ing up of stations
other than the local
may not always be
easy or even profitable
from a result point of
view, yet there is a
certain fascination
about DX work that
will appeal to all

o

The nearly vertical
cage aerial used for
local reception.

those who trv it.

Let us take the most important section
of the receiving gear first—the aerial-earth
syvstem, for this is the most difficult to
adjust for maximum efficiency, and it is
impossible to lay down any definite laws
about it. the ultimate success or failure of
DX work or even local reception must lie

An example of a badly designed * L ** aerial,
Lead in should be at the end and the aerial
is too long.

within the physical properties of that thin
wire and its companion the * carth.””

It is, as has been mentioned,” impossible
to lay down any definite laws, and all 1
can do in this article is to generalise, giving
the results of experiments carvied out from
time to time on my own aerial system,

could he’

- earth pin combined.

o5 o

When broadcasting com-

menced in this country I,

among many others, was of the opinion
that a good large aerial was a sine qud non
if loud signals were to be obtained, and so
a large single-wire acrial, about 30 feet high
and 70 feet long, was erected. The height,
I admit, was not a particularly striking
featur: of the aerial, but I was quite pleased
that 1 was
able to erect
the fual!
P. M. G.
length (100
feet) with- -
out difficul-
ties due to
cramped
space, and
I looked
forward to
great results
from that
aerial. Some
weeks
passed and,
following

the first A well made “ :723 " which was
London erectel for gemeral purposes.
station, one

or two of the provincial stations were
erected, and I came to the conclusion that,
though the results from “ the local ” were
not at all bad, I was not getting all I should
out of the more distant transmissions.
Several ¢ Earths.”

For some time I experimented with the
receiver, adding H.F. stages, altering
tuning coils, etc.. but though I succeeded
in improving the results I could not but
help feeling that still something was missing.
So I decided to turn my attention to the
earth—a water-pipe connection.

To cut a long story short, several “earths”
were tried—water-pipes, gas-pipes, buried
plates, and later, earth pins, until I eventu-
ally decided to keep to the buried plate and
Increased stability
in the tuning of the set was a direct result
of my energies, but the actual signal strength
was not noticeably increased.

I then tackled the problem that I should
have turned my attention to before. I took
down the aerial and put up another, ten
feet higher and therefore ten feet shorter.
Reception was decidedly better, but now
that I was on the trail of the trouble, so to
speak, I decided to lcave the receiver alone
for the time being, and to devote my atten-
tion solely to the aerial.

The first of a short series of articles for the

[ e S

B e e SRSV S

o

general amateur, 4
By E. D. ROGERS s
(Assistant Technical Editor). z

t
4
h

I. The Aerial System.

e e e

Now, though this article so far has beer
devoted to the DX side of reception. I do
not want readers to imagine that [ am
going to neglect the morc general side and
leave the local station out of the question.
I merely wish to show how important a link
in the chain is the aerial, and we shall
consider reception from the local station
in the same way as that from more distant
centres.

Improving DX Results,

So far I had been satisfied with the
strength of eignals from 2 L O—my local
station—and 1 began to devotc my atten-
tion to improving my conditions for the
reception of the other B.B.C. transmissions.

I took down the aerial from the pole
at the end of the garden, and stretched a
wire from the pole (40 feet high) to the
top of a tree (about 55 feet high), and from
this wire I took the aerial to the house.
This gave an aerial of about 60 fcet in length
and-about 45 feet high at the top end, with
no horizontal portion, the wholc being at an
angle of about 50° with the earth.

DX results improved considerably, but
I noticed a slight decrease in the signals
from the local station. This was a little
unexpected, and so I tried a different type
of aerial altogether. I obtained four wooden

Two aerials on one mast are to be avoided if
DX results are desired,

hoops, enamelled them to  prevent the
weather from causing them to warp, and
made a 50-foot ““sausage,’”’ or cage, aerial.
This was slung between the tree and the
house, and certainly had the effect of
increaging signals from the local station
to a degree not experienced before, but the
aerial proved itself a little too unselective
for DX reception unless a lively circuit was
used.

(Coniinued on page 1052.)
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i RECEPTION
CONDITIONS.
§ (Continucd from page 1031.)
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For short-wave work the cage aerial has
given and is giving excellent results, while
I still use it for loud-speaker reception
of the local station; but for long-range
telepbony it has proved inferior to other
types that have ‘been tried.

A double_aerial gave no better results,
and the writer decided that for the best
results a ‘special DX aerial should bhe
erceted, and this brings the state of affairs
up lo date. The specml DX aerial has, as
yet, fiot been erected, though the form'it
. will take has

been decided |
upon, based
-on the results ™
of previous
experiments.
It will con-
sistof a “T”
aerial as high
as possible—
probably - be-
tween forty
and fifty feet
—with small
horizontal
portions and
il\)(l)on(7 lead-in
ve rtlcallv
down to the
wireless
" d en. ” A
single wire 5
will be used, making the best of cramped quarters.
and the hori- The aerial cannot come direct to the

set and is kept away from the
zontal por- ¥ i e by insulated supports.
tions will not

exceed twenty feet. either side of the down
Jead, which, of course, will be taken from the
centre. :

It i3 not always possible, however, for
listeners to erect special aerials for each
separate section of their activities, though
this would be the ideal state of affairs;
and if one aerial is to compromise and do
all the work, then the design mwust be
modified to incorporate as many of the
good features and as few of the bad qualities
of the various types of aerials available.
In this respect I would advise those who
wish for their local station only to erect
an aerial on the large size, such as the

cage acrial rcferred to above, or a twin-

wire L aerial, keeping the lead-in end
toward the station required.

Insulation and Earth Efficiency.

If DX work only is to be indulged in,
then a high aerial with short horizontal
portion will probably be found to be the
best, a T aerial being preferable.

Most amatcurs, ho“evel, will . wish to
combine the two, and so a compromise
will have to be made. In this case the
aerial should be as high as possible, and
should have a horizontal portion about
one and a half times as long as the down
lead. For instance, if the down lead is
30-35 feet, the horizontal portion can be
45-50 feet long. A longer horizontal
will render the aerial too divectional (if of
the L type) for DX work, and in the event
of stormy weather a swaying aerial with

‘high, and having a

station is the easiest

Popular Wireless

fairly long flat section
.makes Lumng -in” dis-
tant stations ex-
tremely difficult.

If one cannot get
- height, the extra
“length” of wire
must not be made
up by placing it in

Ml iiihhn
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+ if I use the china type, or two
“Winsulators "’ at each end if
the self-cleaning and more pre-
ferable kind are employed. In
the vertical cage aerial shown
on the previous page, two
“ Winsulators ” are used to
keep the aerial insulated from
the wire support at the top,

the horizontal por-
tion. An aerial 20 fcet

20-feet lead-in, therc-
fore, should not have
a flat part of more
than 30-35 feet if DX
work is to be under-
taken. When com-
promising with aerials
onc -has to com-
promise on results,
and as the local

fo increase in strength
the compromise
should be in favour
of the DX side of the
question.

In any case, all the
aerials should be ac-
companied by the best

oo

a very useful method, as it i3
cxtremely undesirable that
the acrial be lowered every
now and then for the insula-
tors to be cleaned.

In a further article I hope

earth obtainable in
the circumstances,
should he as unshielded as possible, and
should be well insulated. Personally, I use
several (four or five) insulators at each end

An American design of loud speaker which acts as an electric lamp as well,

1o discuss the various types of sels best

suited for both DX, local, or “ mixed ” (DX
and local) reception.
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FOREIGN RADIO NEWS. |

FROM OUR OWN

CORRESPONDENT.

D o e o

Changes in Northern Stations.
ARIOUS alterations are intimated in
Norwegian énd Esthonian stations.
At Notodden and Skien (Norway)
relay stations, working with 50 and 100 watts
respectively, have got 'going. The Bergen
station i3 nearing completion.

Riga has decided to alter its wave-length
{0 488 metres. The new Reval station,
Esthonia’s ewe lamb, has been getting into
difficulties, althouah (or perhaps because)
it only attempted to broadeast twice a week.
The station has now been taken over by a
new concern, the Raadio-Ringhaaling, which
is going to open up next week a regular daily
broadeasting on a 350-metres wave-length.

The Northernmost Station.

Canada protests against the statement
that Longyear-City, on the island of
Spitzbergen, is the northernmost radio
station in the world, and elaims that honour

for a Canadian owned station at Aklavik,

which is only some seventy miles from the
Polar pack-ice ring. This station, it is stated,
has been repeatedly heard with great dis-
tinctness as much as 2,000 miles away.

Spanish Station alters Wave-length.

~ The recently inaugurated station Castillo-
Radio, has, it is announced; altered its
wave-length to 304 metres. Radio-Cadiz
has adopted 360 metres, and Bilbao station
383 metres; this last extends its daily
programme till midnight.

The Wave-length Muddle.

On the Continent broadeasting stations are
springing up like mushrooms in the night.

-~ owmoc—w:?

The wave-length bands are being over-
crowded so that two or threc stations some-
times operate on wave-lengths separated
from each other by only a few metres, with
the direct result that very bad interference
between the stations is prevalent.

To combat this growing evil, the Inter-
national Radiophonc Bureau was -started
some time ago with headquarters at Geneva,
with results with which most readers are
now more or less familiar.

New Broadcasting Conference.

A new international Broadeasting Con-
ference opened at Brussels to consider once
again this question of overcrowded broad-
cast wave-bands. It is interesting and
hopeful to note that another question under
consideration is the limitation of broad-
casting stations in Europe. The conference
has already decided to carry out further
systematic experiments in order’ to deter-
mine how to reduce interference.

Czecho-Slovakian Developments.

The Bruenn station has reduced its wave.
length to 311 metres, and Prague, which
has received a new mstallahon, has been
given 530 metres.

The previous Prague station has been
moved to Bratislav, and will work on a
409 length. The two new -Crecho-Slovak
stations now building are going to work
on 246 and 237 metres. These new
lengths are all consequent on the -delibera-
tions of the Geneva conference.
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THIS crystal set has been designed on the
well-known Ultra principle, which was

] first described to readers of *“ P.W.”
in 1924. Since then the system has attained
an enormous popularity, and thousands of
readers have testified to the efficiency of
the method.

. For the benefit of new readers it may be
advisable to say that the keynote of the
success of the Ultra circuits is due to a
balanced action between the aerial and
secondary eircuits. In most coupling
systems energy from the aerial is transferred
into the secondary circuit at any convenient
point of the latter. In the Ultra receiver
the energy is introduced at the exact centre
of the secondary coil, and the effect is to
increase signal strength and also the
selectivity of the circuit.

The Lay-out,

As will be seen from the photographs on
this page, this instrument is very compact,
and it is easily handled. In addition to the
variable condenser, which controls the
tuning, and the crystal adjustment, there is
a switch which enables the receiver to bo
used for long or short waves. In one
position a loading coil for Daventry is
antomatically cut out of circnit, whilst in
the other position it is mtroduced into the
aerial and secondary circuits. Tuning, of
course, is cairied out by means of the
variable condenser in both instances.

STATIO
SXX llL

%

AP e A - W
The Set Designed and Described
by

*
¢
K. D.ROGERS and P.R.BIRD z
(Assistant Technical Editors). t
Constructional Work by
G.V.COLLE and C. A. MEADOWS
(Technical Staff, < P.1Y.”").
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LIST OF COMPONENTS.

S.
1 Panel, 6 in. x 6 in. x 1 in., with
box 5m deep ..
1 Polar cam-vernier 0005 vanable
condenser . oA 1
1 Polar cryatal detector s
1. Bretwood series-parallel sw:tch
4 Spider-web formers .. .. ..
1 1b. 26 S.W.G. D.C.C. wire.
4 W.0. terminals. . .
Wire, transfers, etc
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Looking now at the photograph showing
the underside of the panel it will be seen
that coils of the ordinary spider-web type
are employed. The large coil which is
supported by the variable condenser is
really two separate coils joined in series
and placed side by side to give the requisite
number of turns. Each of these larger coils
is wound with 75 turns, thus giving a total

T he theoreti-

Swileh

s . 14
T

cal diagram
on the left
shows how
the switch is
connected. It
should be
compared
with the
photograph on
the following
page, which
illustrates the
actual con-
necting wires.

On the right
is shown the
complete set
ready for con-
necting up,
The compact
nature of the
receiver is
readily seen
from this

illustration.

y

Theoretical Crrcuil

UWra Main & Skx Gryst! e/
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of 150 turns for the loading.coil, which is
thrown into circuit when receiving 5 X X.

On either side of the large coil, and situated
at the sides of the panel, are the two small
coils which constitute thé inductance for

the shorter waves. These coils consist of
30 turns each and when the switch is in the
* Local Station” position they are con-
nected in series, thus forming a 60-turn coil.
The arrangement will be the more. easily
understood if reference is made to the
theorctical diagram which appears at the
foot of the page.

Insertion of the Loading Coil.

It will be seen that when receiving the
local station the aerial and carth are joined
to the middle 20 turns of the 60-turn coil,
and when receiving 5 X X this portion of
the. coil is divided at the centre and the
150-turn loading coil is inserted therc.

For the shorter waves the tuning con-
denser (with the 'phones end crvstal
connected in series across it) is connected
across the whole of the 60-turn coil, and
for the longer waves it is connected across
both the small and large coils, the latter
being placed in circuit at the 30/3lst turn
of the smaller coil. (For the purpose of this

(Continued on page 1054.).
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+ AND 5 X X ULTRA
: (Continued from page 1053.) }
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explanation the two 30-turn cmls are
referred to as the * smaller coil,” as in
effect they are only the two halves of one
complete coil.)

Construction is commenced by winding
the spider-web coils, four of which will be
necded. Two of these are simply untapped
75-turn coils, the diameter of which must
not measure morc than about 41 in. if a
case of the dimensions shown is used. If
the centre diameter of the coil measures 1 in.
across it is 'an easy matter to wind on
75 turns in -this space.

The Tuning Coils.

No. 26 D.C.C. wire was used for these
coils, and there would have bcen room in
the case for.coils made with 24-gauge wire.
1t is very doubtful if.the improvement
effected by the use of 24 instead of No. 26
gauge. would be noticeable, and no doubt
most, readers will prefer to use No. 26 wire
throughout, in view of the fact that a } lb.
of this wire is sufficient to wind all the coils.

The drilling of the panel is then carried
out in accordance with the panel drilling
diagram which is given on this page. The
switch, crystal detector, variable condenser,
and terminals are then mounted. The
method of fixing the coils in place can be
seen from the photographs, the two large
coils being joined in series and placed side
by side. They are secured to the ebonite

Tbis photograph clearly shows the wiring and the switch connections.
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.end plate of the con- =

denser by a-4 B.A. \ X

screw which is tapped | -
into it, or by any l’ Swilkch

other method which
suggests itself as being
more convenient.
The two 30-turn
coils are supported by

fe—— /5>

A

__4}___%

Cryslol T
Detector [

vl

3/4—3»4————- 1%

one segment of the

spider - web  former. \r

This is bent at right

angles to the face of

the coil and one of e
e % >

these segments is fixed
on to the acrial ter.

minal and the other
one on to the upper
telephone terminal at

Vorable C onden.»er]

o ——4»
[

%

9__

N

tbe opposite side of
the panel. The re.
maining segments arc
cut off close to the coil
winding, as shown.
In order to facilitate
wiring it is important
that the Bretwood

14

[FronT oF 1NEL

switch- should be
mounted as shown in

Drilling Layoul: Ultra Main or SHK

C '5;/5/6/ Se/

YL __
the diagram, with

contacts Nos. 1 and 6 nearest to the edge of
the panel. The arrangement is clearly shown
by the photograph on this page. The
connections should of course preferably be
soldered but if not great care must be
taken to ensure that the contact made is
as near perfection as possible.

Wiring is carried out as shown in the
wiring diagram which is given on page 1052
It is very important that the two 75-turn
coils should be wound in the same direction.

1, 2,8, ete, correspond with the . numbers
on the soldering tags of the switch, X shows how the coil is connected to the aerial terminal,

The coils should be placed flat against
one another, with the winding. Otherwise,
the two coils will tend to oppose one another
instead of combining together to form in
effect one 150-turn coil.

Alternative Components.

It is very important in all crystal sets
that the panel should be kept perfectly
clean and free from flux, dust, etc. When
the wiring has been completed as shown in
the photographs and wiring diagram it

_should be checked over by “the point-to-

point connection referred to below. The
receiver is then complete and its operation
is so simple and effective that nothing may
need be said upon this head. The erystal
detector used (Polar) gave very good results
on test, but any other well-made crystal
detector could be used instead if desired.
The more experienced constructor will note
that the Bretwood switch performs the

-same functions as an ordinary D.P.D.T

switch, so this type could be used instead ;
its connections being as shown in the
theoretical diagram.

ZUHITINIRBIOINBUtIn R nnshnn e

POINT-TO-POINT CONNECTIONS OF
THE “P.W.” ULTRA MAIN STATIONS
AND 5 X X CRYSTAL SET

Aerial terminal to tap on left-hand
30-turn coil. (See accompanying photo-
graph.)

Earth terminal to tap on nght-hand
30-turn coil.

Inside connection of left-hand coil to
fixed plates of condenser and one side of
erystal deteetor. Inside connection of
right-hand coil to further *phone terminal
and moving plates of condenser. Other
side of crystal detector to remaining
’phone terminal.

Outside connection of left-hand coil to
No. 1 contact of switch.

Outside connection of right-hand coil
to No. 4 switeh contact. Contacts 2 and
connected together. Contact No. 3 to
nside of nearer 75-turn coil. 6 to
outer connection of further 75-turn coil.

I
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= T5-turn coils should be joined together.

SHBIINE RIS OR Rt aitig
(Continued on paye 1035.)
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(Continued [rom page 1054.)
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In all sets in which part of the tuning
inductance is switched out of cirenit upon
certain wave-lengths, the spacing between
the wiring and between the various coils is
very important. Unless attention is paid
to this detail it will invariably be found that,
although the switch breaks the connection
between, say, points 1 and 4 (see theoretical
diagram on page 1053), and completes the
cirenit instead via point 3, the loading coil,
and point 6, there is a tendency for the
circuit to behave as though the loading coil
were not included. Consequently, although
the set would be tuned to 5 X X, it would,
if the spacing were not adequate, be
simultaneously tuned more or less to the
short wave-lengths also,

Providing Selectivity.

In order to obviate this and to make the
receiver as selective as it is possible for a
crystal set to be, there must be adequate
spacing between the coils or the wiring.
The operation of the receiver in such a case
is best understood by referring to the
theoretical diagram shown on ‘page 1053.
Assuming that a small current is flowing in
the aerial, and the switch is in the left-hand
position, it will be seen that this current will
flow down the aerial, through ten turns of
the upper coil, across the switch contacts

2 and 8, through ten turns of the lower coil,
and so to earth.

When Switching is Ineftective.
Such a current would set up a similar
current in the secondary circuit, especially

—_—
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This
photograp h
of the back
of the panel
clearly
shows how the
small coil is sup-
ported upon the
‘phone terminal
by one of its
segments.
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if this circuit were sharply tuned to the
incoming signals. In this case, the oscilla-
tions in the secondary would be flowing in
the cirenit from, say, the top plate of the
variable condenser, through the 30-turn
coil across switch contacts 1, 2, and 5, 4,
through the other 30-turn coil, and so back
te the other side of the condenser.

This secondary circuit behaves exactly
like a separated circnit, but it will be
seen that actually the middle portions
(ten turns each of the two basket coils)
are common to both acrial and secondary
circuits.

Similarly, if the ecircuit is effectively
broken at points 1 and 4. and the switch is
thrown over to the right, the 150-turn cofl
is included in the aerial eircuit, and also in
the secondary circuit. If, liowever, the
spacing between points 1 and 4 is inadequate,
there will still be a tendeney for the circuit
to oscillate at the lower wave-length,

Good Spacing Essential.

This is the more readily understood if it
is realised that a small airspace is no obstacle
to an oscillating current.

So, if there were only a small space between
two long parallel wires‘leading to the points
marked 1 and 4, it would in effect be
another small condenser there, and the
current would flow round through these
two condensers quite readily:

Even if the switch were thrown to the
right, and the loading coil joined mechanic-
ally via points 1, 3, and 6, 4, any badly
spaced wiring at the points 1 and 4 would
still provide a small condenser effect there,
and therefore the short-wave tuning would
still be present. It can easily be realised
that if the local station’s transmissions were
flowing strongly in the aerial, they would
tend to flow also in the secondary circuit ;
and if the small-condenser-effcct cxisted
betwoen the points marked 1 and 4 the
local stations’ transmission would un-
doubtedly be heard in the 'phones, even
though the sct was really adjusted to
receive 5 X X.
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HENRY AINLEY oN BROADCASTING.

AN INTERVIEW

By “ARIEL.”

P i D e e e S -

% THE FUTURE FOR RADIO PLAYS.
|

WITH A FAMOUS ACTOR-MANAGER. ;
*

“§ AM not a wireless fan ! ” were almost
the first words that greeted me, when,
after the second act of * Quinneys,”

1 entered one of the cheerful dressing-rooms

of the New Theatre and shook hands with

Joe Quinney, dealer in antique furniture—

better known, perhaps, as Henry Ainley.

“ T like wireless as a science, but not as

a hobby,” said Mr. Ainley, refusing a cigar-

ette, for his energetic carcer demands that

he neither drinks nor smokes. “I was one

of the first to welcome the advent of broad-
casting from a theatrical point of view,”

Mr. Henry Alnle

y, the well-known actor.

he continued. “In my opinion the broad-
casting of radio plays is beneficial to the
theatre in some ways.

“ But, frankly, I do not see how the
broadcasting of original radio plays or
playlets, specially written for hroadcasting;
helps the theatre.
millions who listen-in aware of the existence
of the theatre, but it does not help artisti-
cally or financially, as far as I can see.”

Aid to the Theatre.

Mr. Ainley went on to say, however, that
the broadeasting of excerpts of plays is a
distinet aid to the theatre. He said he
thought it was particularly helpful from the
box-office angle, for he really helieved that
it was one of the most valuable advertising
mediums a play or other entertainment
could have. :

*“We are having -a very cold winter,”
went on Mr. Ainley, *“ and I suppose ninety
out of every hundred people prefer a com-
fortable armchair beside a fire to an
expedition to a theatre.

** Most of the evening is spent listening-in,

It certainly keeps the

and an excerpt from a well-known play with
a well-known cast is looked forward to by
the public. And where it brings profit to
the theatre is at the matinée performances.

“Those who believe in the fireside, a
book, a pipe, and the gifts of the.ether, will
need a lot of czjoling away from their restful
evenings. But they will willingly go to the
matinée performances and enjoy the play or
the ‘ show’ in its entirety.”

In Mr. Ainley's opinion the legitimate
play does not offer the same advantages
for broadcasting as do musical plays, operas,
and revues.

*“ But I do not think that the play loses
anything by it,” he said. *‘ Humorous
plays, however, are more suitable for broad-
casting than dramas, for the people who
will enjoy the humour of the lines and the
amusing situations, comfortably ensconced
in the stalls, will appreciate it just as much
s hundred miles away.

“ Musical plays, however, have that
digtinct advantage of charning their huge,
unsgeen audience, not only by word but hy
musical accompaniment.”

““.What is the drawback then, in broad-
casting plays ? > I asked Mr. Ainley.

“ Well, plays have to rely solely on their
good lines and the dramatic power of those
acting in the piece. If there is a Jack of
plot and if good lines occur only now and
again, it is hopeless. Whereas, in a musical
play the music alone ‘gets over’ and is
always a delight to listen to.”

As js well known to PoPULAR WIRELESS
readers, Mr. Ainley has broadcast several
times. Consequently he realises how difficult
it can be to ‘“put over” a play on the.
wireless. There are so many actors and
actresses whose voices do not hroadeast
well.

Belief in Broadcasting.

Mr. Ainley also believes that broadeasting
aids the popularity of the actor. For the
artiste who can be heard from the fireside
is far more popular than the one whom
the average man or woman has to travel
from Suburbia, sometimes as much as fifteen
miles, to see, and then discovers after the
long train journey that he is playing with
a nasty cold in the head. When he has a
cold he doesn’t broadecast, which is some-
wnat of a relief!

“1 would like to see more plays broad-
cast,” said Mr. Ainley in conclusion.
* While the individual result to a theatre,
although extremely beneficial, is not over-
whelming, the collective result is extremely
good.

“T am all in favour of the broadcasting
of radio plays. There is a great future here,
and one that should be thoroughly ex-
ploited.”

*

-

ACCUMULATORS form a fairly expen-
sive item in the cost of a valve
receiver, but it is false economy to
purchase cheap makes, which usually have
very coarse plate grids, allowing all the
paste to drop out aftev a short life. * The
best makes of accumulators, with the re-
putation of an cstablished firm of battery
experts behind them, are undoubtedly
cheapest in the end. Choose cells with
thick plates, and make sure that ample
sludge space is allowed below the plates.

Important Considerations.

Preferably choose a battery in whieh
each 2-volt cell is enclosed in a separate
case. Accumulator plates are liable to
swell slightly in the course of their life,
and, if the cells are only separated by
septa cemented into the main case, this
swelling may break the joint and cause an
internal short circuit which will ghorten
the life of the accumulator considerably.
Glass or celluloid cases are preferable to
ebonite, since it is easier to keep an eye on
the condition of the plates. If you are
wise you will purchase one of the excellent
rubber accumulator trays now made, and
stand your accumulator in it; the cost is
slight, and this precaution will prevent any
risk of damage to carpets, tablecloths, etc.

When you have purchased your cell, take

'; CHOICE AND
| CARE OF ACCUMULATORS.
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carve of it, and see that it is regularly charzed,
even when not in use. It 18 wise to have
your ccll re-charged at least once a month,
whether used or not, to keep the plate
surfaces active. Watch carefully for any
signs of white deposit (sulphating) on the
plates, and if this should appear, have the
cell charged immediately with a long charge
to work oft the deposit.

Cells should be cleaned out at intervals
to remove the sludge below the plates, as
if this i1s allowed to remain it will eventu-
ally short-circuit the cell.

If the acid level falls below the top cdges
of the plates, it should be restored by the
addition of distilled water. Never use
ordinary tap water.

The ¢ Safety Limit.”

Never allow your accumulator to dis-
charge below 18 volts per cell, this voltage
being tested with the load on (i.e. with
valves alight).

Certain types of valves are made for use
with dry batteries, but it is far more
satisfactory to use accumulators for L.T.
supply if possible. In fact, it can be said
that dry batteries are not suitable for
running any valvés except the ‘06 amp.
class, and even with these should not be
used if more than two or three valves are

.being run.
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HEN reading an
account of the re-
cent accident to the

American seaplane PN9
No. 1—on her flight from
San- Francisco to Hawaii—
many people will doubt- ¢
less have been puzzled

by the statement that
the crew of the seaplane,
which was forced to descend

on to the Pacific owing to

the failure of the petrol 3
supply, had the tantalising
experience of hearing wireless messages
about themselves on their wireless receiver
without being able to answer them ‘because
their transmitting aerial was submerged.
It will be remembered that the crew of
the seaplane were finally picked up by a
submarine after being adrift for nine days
and starving for four.

This inability to use the wireless trans-
mitter is, of course, due to the fact that
the transmitting aerial used in all air
services consists of a wire or wires hanging
or trailing downwards from the aircraft for
some hundreds of feet.

Using a Kife Aerial.

Consequently when the seaplane alights
on the water the aerial is useless. Recep-
tion can still be carried on however by
means of a small frame or temporary aerial
provided the plane is fitted with a powerful
valve receiver, which is invariably the case ;
but small frame aerials are useless for
transmitting purposes.

A forced descent on to the waters of the
North Sea was a very common experience
in the Royal Naval Air Service during the
Great War, and the drawback of the trail-
ing aerial after a forced landing was very
quickly discovered. After a series of
experiments in 1915-16, in which the writer
took part, this drawback was eventually
overcome by two alternative methods.

The first method was to equip the sea-
plane with a special kite, and when forced
to descend a spare aerial was hitched to the
kite, and the kite was flown to the required
height. This sounds delightfully easy, but
endeavouring to fly a large kite from a sea-
plane in a choppy sea on a cold day—to
say nothing of a slight seasick feeling
which was often present—is anything but an
easy matter. However, it could be
managed, and a little patience and skill often

Wt

THE

SEAPLANE'S S.O.S.

Great Difficulties to be Overcome.

By G. H, DALY,
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 meant the difference between a watery

grave and a comfortable bunk that night.
The second method was to fit the sea-

plane with a telescopic mast. This mast

consisted of a number i
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‘telescopic mast have a habit
of jamming when urgently
wanted, or perhaps a big
wave carries the whole lot
overboard, while all the
time the frail seaplane is
being mercilessly broken up
by the wind ang sen.

But most heartbreaking
of all is to watch the
masts and funnels of ships
passing on the horizon, and,
although you can see them
they cannot see you—a
small white spot on the watery waste, and
80 they pass on unheeding, and your heart
sinks again—and so on.

Maybe you are lucky and the kite goes

of steel sections each
about 5 feet in length,
which, when not in
use, slipped into each
other Like the sections
of a telescope. When
fully elongated the
mast was about twenty |-
feet in length, and the

; Q—‘;S,oeaal Box Kite
3

o 4
h \

W7

aerial was stretched
from the top of the
mast to the tail strut
of the seaplane.

Although not so o ;
efficient as the kite . s ~ |
aerial the telescopic =t e (e — - -
st asisore relishle, The Kite Aerial fonn from & dis/ressed Seaplane ‘
and transmission from el T [senncne J4 515

a seaplane on the

water was effected over a considerable
distance by this means. The most efficient
arrangement was to equip the seaplane with
both mast and kite, and it is difficult to
understand why the American seaplane
PN9 No. 1 was not equipped in this way.

Many Difficulties.

Another difficulty in the wireless system
on a seaplane when the latter has a forced
descent is the fact that the power for the
wireless transmitter is derived from a wind-
mill generator, the armature of which is
driven by a small wind propeller. When,
for instance, the seaplane is jin flight, the
passage of the plane through {he air rotates
the small propeller at high speed; but,
should the seaplane be stationary, this
type of generator is obviously useless.
Thus in a forced descent there is no power
for the set, apart from

lelescopic ]

Mas/ —>

ALy

v
CHKO! 87 [ 4
ER N R 576

aerial troubles.

Every seaplane, like
every ship, should be
compelled by law to
CaITy an emergency
set which may obtain
power either from
batteries, hand-driven
generator, or a small
petrol motor generator.
However, it is neces-
sary to experience a
forced “landing” far

#as & forced descent out'at sea

Zelescopic Mastand Aerial foruse whena ///mytéad/ o7 seaplane

out at sea to vealise the
great difficulties to .be
overcome.

The kite won’t rise,
or, having risen a few
feet, is smashed down
on the water by a
sudden gust ‘of wind.
The sections of the

up one, two, perhaps_three hundred feet,

and you crouch in the little wireless cockpit
endeavouring to send out the S.0.8. and your
position (in code) with steady fingers. Is
there anyone near enough to hear you—a
few minutes delay—perhaps half an hour,
or an hour, and then comes the answer.
And presently a ship heaves in sight—a
plucky little trawler it usually was in those
days, and your troubles were over——until
the next time.

PPN

TO IMPROVE AN
OUTSIDE EARTH.

- N

*

HEN the earth of a wireless set consists
of a tube or a series of rods driven
into the ground, the efficiency of the

arrangement depends upon the conducting
powers of the soil surrounding the tube.
An improvement in conductivity can
usually be obtained if a strong solution of
common salt, about 1 lb. to a gallon of
water, be prepared and the soil in the
vicinity of the tube saturated with this.

It is interesting to note the reason. Dry
earth is a very poor conducter of electricity.
but moist soil is‘tolerably good because the
water present dissolves out some of the
mineral salts to form a conducting solution
known as an electrolyte. Whereas absolutely
pure water is an insulator, and weak solu-
tions are fairly good conductors, when
dissolved salts are present in larger quan-

.tities the conductivity of the electrolyte

increases to a marked degree.

Hence if the soil is given the treatment
recommended and, in dry weather, an
occasional bucket of water given te keep
the soil moist, then the earth can be relied
upon to'remain efficient. :
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CONSIDERABLE variety of devices
have from time to time been brought
forward for the purpose of eliminating

the microphonic noises produced by the
jarring of a valve in a receiving set. Most
of those devices, or at any rate, most of
those which have found their way on to the
market,” consist of the so-called * anti-
microphonic ” holders, in which the valve is
mounted in a holder which is itself, in turn,
supported upon springs or resilient members.

I noticed lately in one of the American

Popular Wireless and Wireless Reriem. January 2nd, 1926.

Conducted by our Staff Consultant, J. H. T. ROBERTS, D.Sc., F.Inst.P.

springs may be made from a strip of watch
or clock spring, and the small rubber pads
may be inserted between the upper end of
the spring and the glass; they need not,
for the purposes of a first trial, be perma-
nently attached to the spring. The lower
end of each strip will need to be secured to
the valve-holder, or alternatively, to the
baseboard or experimental panel. As con-
ditions vary so much, no suggestions can be
offered here which will suit all cases, but it
should be easy enough to try the idea out.

" The engineer’s control room at the Newcastle broadcasting station.

papers, however, a description of a some-
what novel type of anti-microphonic holder
which did not depend upon the principal
usually adopted. Instead of the springs
below the valve, three side springs were
provided, these consisting of strips of springy
steel, the lower end being secured to the
valve holder, and the upper end being free.
At the upper end of each strip was attached
a rubber pad, which pressed against the
glass bulb of the valve. At first sight,
assuming the valve was mounted in an
ordinarily rigid holder, it would _seem
surprising that these side springs should
overcome the microphonic effects, but

according to the description referred to, the

device worked very satisfactorily.

Easily Tried Out.

It should be a simple matter for the
experimenter to try this out. The three

A Variable Condenser Hint.

When mounting a variable condenser, of
the one-hole-mounting variety, you will
often find that unless the lock-nuts are
pulled up very tightly, there is a tendency
for the condenser, as a whole, to shift in
use, whilst if the lock-nuts are too tight,
the rotor becomes stiff to turn. A corre-
spondent sends me a suggestion, of a very
simple nature, by which this trouble may be
overcome. He recommends that a small piece

_ of rubber sheet (it nced not be circular—it

may be of any shape), be inserted hetween
‘the top plate of the condenser and the panel.
This sheet should preferably extend close
to the shaft of the condenser, as otherwise
there may be a tendency, when tightening
up, to bend the top .insulating plate. The
rubber sheet has the effect of increasing the
frietion between the condenser top-plate
and the panel to such an extent that the

tendency to rotation is overcome. In lieu
of rubber, a piece of thick paper or thin

-cardboard may be used, preferably coated

over with shellac. The same simple device
may be adopted in the case of other one-
hole components—rheostats, for instance,.

Colloid Rectifiers.

Since I mentioned the colloid rectifier in
these Notes recently, I have had a large
number of inquiries from readers, anxious
for fuller particulars with regard to this
type of rectifier. Kor their information, I
would say that a full account is given in the
French radio journal ¢ Radio Revue,” for
October, 1925. The original account, of
course, was read to the French Academie
des Sciences, by Ferrie and Andre. A
number of metals were tried, including
copper, mnickel, copper-nickel alloy, soft
iron, silicon iron, etc. Howerver, if a suffi-
cient number of readers are anxious for
particulars, I will give a fuller account in
a future issue of this journal,

An Interesting System.

A demonstration was recently given before
the U.S. Navy Department officials, of a
system, invented by J. H. Hammond, hy
which as many as eight messages may be
sent simultaneously on a ten-metre wave-
length from one valve, these messages being
also received on a single instrument. A
short-wave carrier of 30,000,000 vibrations
per second (10 metres wave-length) is sent
out and a number of * modulatory waves ”
are impressed upon this, the frequencies of
the latter being from about 27,000 per
second upwards, the modulatory waves
producing periodic changes of intensity in
the carrier-wave. The special receiver has
one circuif which is sensitive to the carrier-
wave, and separate circuits for the modula-
tory frequencies; the receiver is, in this
way, able to separate out the different
modulatory frequencies.

The system has the further advantage
that the modulatory frequencies, being com-
paratively low and considerably separated,
are difficult to tune in by anyone not
already acquainted with their wave-length,
and so a considerable degree of secrecy is
assured with this system,

The Three Elecirede Valve.

The basic patent for the three-electrode
valve, which has been the subject of pro-
bably more litigation than any other patent
in the history of the United States Patent
Office, has just now been finally granted to
the General Electric Co. of America and
Dr. Langmuir. The main -characteristic
which distinguishes Dr. Langmuir’s inven-
tion is that he was the first to realige that a
“hard *’ valve, fromm which all gases had
been carefully removed, was much simpler
to operate and altogether more reliable and
generally useful than one in which even a
trace of residual gas remained. Previously,
the vacuum tube, or * valve,” was erratic in
its behaviour, and although in many cases
extremely sensitive as a detector, it could
not conveniently be used with high plate
voltages, owing to the liability to ionisation
discharges and many consequent com-
plications. Langmuir realised that all these
troubles and peculiarities were due to the
residual gas, and that if he could produce a
valve practically free from gas, relying for

(Continued on page 1088.)
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EﬂS Tunmy’ of

Tuning-1n elusive stations in a crowded
wave-length band is simplicity itself with
a GECOPHONE Low-Loss. Slow-
Motion Condenser. The patent fric-
tion-drive micrometer mechanism—a
triumph of design—gives a velvety,
delicate slow-motion movement, pos1-
tively without backlash, which provndes
hatr’s-breadth accuracy of tuning.

You will be amazed at the increased
efficiency of tuning “ the GECOPHONE
Condens=r with the micrometer move-
ment ~~ will effect in your set.

PRICES :
0002 mfd. .. 22'-
00025 mfd. .. 23/-
9003 mfd. .- 24/-
0005 mfd. .. 27/6
‘001 mfd. .. 32/6
e e e R S (|
3- e w,w S

gsa%&*;gg,g.ﬁ:m: LOW LOSS-SLOW MOTION
VARIABLE CONDENSER

Sold by c¢il GECOPHONE Service Depots, Wireless Dealers and Stores.

Advertisement of The Genaral Efectric Co., Ltd., Magnet House, Kingswoay, Loudon, ¥ 5]
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F\E/T INTERVALVE Suitable for 1st iaind 2nd Siages;.

ERRANT|| TRANSFORMER
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If the Cinema projector- magnified \ ;
objects in the foreground very little, those in \\%
the middle distance very much and those in the

backgroind much less, the result would be a caricature.

Amplication by valve and transformer corresponds with magnification by the lantern projector and all notes must be
amplified equally or the result will be noise—a caricature of music.

Compare the nearly perfect amplification Curve No. | of the FERRANTI A.F.3 Transformer with curves Nos. 11.
and III. of much advertised Transformers of other makes,

Write for Leaflet Wa401 and stafe the -name of your dealer.
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HORT-WAVE transmission
and reception have had
the effect of directing the

attention to superlative quality
in components, both those
purchased and home con-
structed. Certain radio com-
ponents are impossible to
construct  without suitable
plant, tools and skilled labour ;
but coils as nearly approach-
ing the ideal as any can be
constructed with moderate
gkill and few tools. Usually |
for short-wave reception one {

- THE UNIT COIL.

A NEW SYSTEM OF

CONSTRUCTION.

BY A CORRESPONDENT.

1961

* true spiral. Two walve pins
¥ are mounted in one strip, and
two sockets are mounted in
the other, but on the opposite
side.
The wire to be used for the
+ coil is 14 gauge bare copper.
This is wound on a shggeer,
after removing the kinks by
drawing round a hammer han-
dle. The shaper consists of a
metal disc 1} in. in diameter
by } in. thick, with two larger
dises about 3 in. in diameter
: screwed one each side of the

coil is designed for ane par- keesesssesesesssssvsrsssssesssesoserk small disc by means of a

ticular wave-band and is use-

less for any other. This, in order to cover
the whole wave-band, involves the construe-
tion of many coils. An alternative method
of construction in-order to extend the wave-
range of a coil is to tap it at suitable in-
tervals. This, however, is open to serious

most efficient modification is the one where

" several scparate coils are linked together

to form a coil of the required inductance,

the unused coils being eclectrically discon-

nected but in close juxtaposition to the

coils in use, thus ecausing a certain amount
of loss.

},';7 y i W
gpaced %
-

orAWN 87| W, The writer has car-
c"';? :: ried this idea a step
L IER” MO W6 | farther, and designed

a coil system which,
although it can be used
at varying inductance,
has the advantage that
the unused coils can be
removed from the im-
mediate vicinity of
those in use. In short,
the system consists of a

number of small or
“unit >’ coils any num-

ber of which can be

fitted together to form

a coil of the reguired
. inductance.

High Efficiency.

The only reason why
the coil should not be
equivalent in efficiency
to its counterpart con-
structed with one un-
broken length of con-
ductor, i3 the presence
of any added H.F. gkin
resistance which might

be caused by the pins
and ‘sockets used for
connecting the ‘ unit ”
coils. However, the
writer has found no
loss in efficiency when
the pins and sockets
have been well cleaned
and fit tightly.

criticism, for a tapped coil i3 accompanied
by unduly large losses, due to eddy currents
introduced into the “ dead end.” Akthough
adaptations have been designed to lower
these losses, they all suffer from ecddy
current losses more or less seriously. The

The coil former is
very simple, and consists of two pieces of
} in. thick cbonite 6} in. long and } in.
wide. These are joined together in the form
of a cross by means of a halving joint made

across the 4 in. width; the joint must fit-

tight enough to obviate the usc of a fasten-
ing screw, since a' metal ob-

% % Z.
\5&-9/( ﬁe’r'e.

ORI 8By {w.0

CHRO _8r | [AK
SER: No [aey

Chattertons Compound  Lovble thread bindling.

ject in this position would
cause serious losses. Four }
in. holes are drilled } in. from
each extremity to take the pins
and sockets ; a further row of
seven } in. holes are required
in each arm. As will be noticed
from Fig. 1, the distance of the
first hole in each row from the
centre of the former increasces
by steps of # in. in the dirce-
tion of rotation; this allows
the coil to%ake the form of a

centre bolt. A 1 in. hole i3
drilled } in.
from the
centre,, |4" .,

through 8 diam
which one [#o/%
end of the 2’}5@
coil is bent '
tohold it in
position.
Nine turns
are wound
on the sha-
per, and on
dissem- |,
bling the /5
coil will
spring to
an open
spiral
which, if it
is not of
the requir-
ed size—
ie 1 in. be-
tween the
turns—
must be
genfly un-
wound un-

til the in-
side diame-
: : ORIN 8Y |W.0.] .
;‘: by 2“',"e CHRD &Y | [k ﬁ.?- o
Bt agnde LRSS TTRUNNS
about 5 in.

The spiral is laid on the socket side of
the former and bound on with doubled
thread or thin string, by passing it through
the } in. holes and over the wire. The
doubled end is first attached to the inside
wire with a hitch. The method of binding
is clearly shown in Fig. 3. The remaining

(Continued on page 1062.)
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THE UNIT COIL.

A New System of Construction.
v/
(Continued from page 1061).
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ends are pulled tight, and fixed in position
by some Chatterton’s compound plugged
in the last hole. After this operation & dab
of thick shellac on the underside portions
of the binding will hold the thread in
position and also prevent any leakage due
to moisture which may be absorbed by
it.

This method of attaching the coil to the
former has the advantage of reducing the
self-capaoity which is present when the coil
is threaded on the former, a method necessi-
tating small portions of the solid dielectric
being between the turns. The method is
not confined to this type of coil, and it can

A — %
'/4.u } !_
&- bl
1\\ ! o1
t \
8 Hores '/4'['
5 LY
-—‘$" N,/"
; 3 %
DRIN 8Y .0 )
cHKO BY /‘7_9 6.
SER. N9 |R4i12 .

be used with advantage when constructing
a cylindrical coil.

1t will be noticed that there is provision
on the former for seven turns of wire, but
for ultra high frequencies ‘this number is
better reduced by removing the two inside
turns.

The particular pin and socket to which
the coil is connected by means of soldering
tags is unimportant, but the same pro-
cedure is necessary with subsequent “‘units.”
However, it would be best in order to pre-
vent confusion to follow the assembly
shown in Fig. 1.

Broadeast Coils.

When necessary the coil can be mounted
on the receiver panel by plugging into two
sockets 6 in. apart, the connections -being
one socket and a pin attached to a short
length of flex plugged into the connected
socket of the last *‘unit.” Intermediate
connections for autoplex tuners or earth
tapping for a Reinartz coil can be made
by clipping on to the connecting sockets.

A coil of this type suitable for the broad-
cast wave-band would necessitate about
six to eight “ units,” thus making a large
and clumsy coil. Also it is quite possible
that the number of pin and socket connec-
tions would have a bad effect, consequently
a diffarent type of “unit” has been de-
vised, without, however, straying from-
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the principle of the

system. =
In this case the T ;
“ unit * shown in Fig. | /

4 is in the form of Y
short cylindrical coils,
mounted on a special
pin and socket plug.
The coil is formed by
winding 15 turns of 20
gauge D.C.C. copper
wire on a fin. length } _
of 4 in. diameter card- | J
board tube, which has
been previously dried
and treated with thin
shellne.  For the ve-
ception of 5XX a

e )" e [ e | /"—4

loading coil of 100
turns must.be provided
in aseries with the
above ‘‘units,” or

SOCRETS =T

L- A,
_— //Ns\\

TERMINALS

alternatively another
set of units can be
constructed with 26

Fi2.5

gauge wire, in which
case 25 turns will easily be accommodated
on the cardboard tubing.

The plug is made from a strip of
ebonite 4 in. long by § in. wide, a pin and
socket being mounted 3 in. apart. The
coil is hound centrally to the plug with
insulating or empire tape, and the coil ends
attached with soldering tams to the pin
and socket. Five “ units” are constructed
identical with the above deseription. It is
important to see that the coils are wound
in the same “sense,” and the connections to
the pins and sockets are all similar.

Obtaining Reaction.

The system of connecting the ‘ units >
for the broadcast wave-bands " deviates
somewhat from the original, inasmuch as
the coils, instead of connect:mtf direct, are
plugged on a special stand, in order that the
coil ‘may be incorporated in the ordinary
receiver, where appcarance is sometimes
a desirable asset.

American * tickler » coil ; an arrangement
of this type is illustrated in Fig. 7.

The ‘* Tickler  Unit.

The width of the ebonite base is extended
% in.,, making the overall width 1} in.
Mldway between the pin and socket a
6 in. length of 2 B.A. brass rod is mounted
vertleally by lock nuts and a spring washer.
This rod supports the rcaction coil, which is
wound witE a split winding on a 1} in
length of cardboard tube 3 in. in diameter.
A winding of 20 torns of 26 gauge D.C.C.
will be found to be a snitable size for effi-
cient reaction on the wave-band covered
by the set of coils.

A similar coil to that constructed for
the other “units™ iz mounted on the
ebonite, and a slot } in. widc by 1 in. long
is cut centrally in the ebonite to facilitatoe
the binding of the coil. This ““ unit ™ is
mounted on the stand so that the ¢ tickler ¥

A panel of cbonite 5
in. by 6 in. by } in.
has two rows of pins
and sockets alternately
mounted at 1 in. pitch
with the rows 3 in.
apart to conform with
the ““ unit ” plug (Fig.
5). The connections are
made by meansof T
pieces of sheet brass
about 20 gauge, cut and
drilled to the dimen-
sions given in Fig. 6.
The two arms connect
the pins and sockets in
pairs, and a terminal
is bolted to the leg
through the ehonite.

The hole for the térmi- [Biceinve |
nal is better drilled
with the “T " in posi- L—7/a —)L/lb’l"{b’l

tion, then a slight dis-
crepancy will not cause

fg7

mmnm

<r~o 8y | 5] ]

SER_NO R34S
any inconvenience. All

the bolts of the pins, sockets and terminals
must be cut off flush with the securing nut
on the underside of the panel, which is then
supported by four 1 in. square blocks of
} . thick ebonite, fixed with Chatterton’s
compound in each comer.

When reaction on to the coil is desired,
this can be provided by the well-known

coil rotates half in the coil mouuted with
it and half in the adjaccnt *‘unit.”
This ensures that maximum coupling will
be obtained.

Conncetion to the reachon coil is best
made with flex,, as terminal connections
only complicate the construction and add
in no way to the efficiency.
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STANDARD LOUD

SPEAKERS,

Height 24 wnches,

In Wood—

Mahogany or Osk Flres
£4 15

1n Metale

(r]

Cusined, vacious wood
finishes

£4 5

JUNIOR LOUD
SPEAKERS.
1n- metal. Height 19.n
Black Hora
£1 15
oo ¢ Ml
£1 17,
Cabine: Model in
Mihsgay ~ £4 16
" Pedeual Model in
Mahogaay or Rownood
£22 10

Black Mett or Stewe Finusl
£4

o
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“SOUND”
COMMENT

ERFECT reproduction, full round notes
mature in tone, height 19 inches, price
thirty-five shillings, these few facts aptly

sum up the A.J.S. Junior Loud Speaker.

This model has none "of the disadvantages
usually associated with junior models; it doesn’t
look like a ““baby " model,
and sounds better than
many full-size speakers. It
is the finest small speaker
of orthodox design on the
market.

Where a standard model is
installed, Junior will be a
welcome addition for use
in nurseries, kitchens, or
other rooms.

These Junior models may be obtained with
metal flares, finished matt, black, or hand
painted and grained to resemble various polished
woods, this work is carried out with such skill
that it is difficult to realise that they are not
constructed from the woods they are made to
resemble.

The Cabinet model is designed for those who
prefer a model of the hornless type. It is of
particularly attractive design in solid Mahogany-.

A-J S

A.J.STEVENS & CO. (1914), LTD.,
RADIO BRANCH, WOLVERHAMPTON

Felegrams : ** Reception, Wolverhampton.”

Felephone : 1748 (7 lines).

London Showrooms: 122/24, Charing Cross Road, London, W.C.2

Telegrams : “ Ajayessco, Westcent, London.”

Telephone : Regent 7161-2.

Glasgow Showrooms: 240-250, Great Western Road, Glasgow.
Telegrams @ * Reception, Glasgow.”

Lelephone> Dosuglas 3449:

A. ). STEVENS & CO. (1914), LTD.,

Please send publication No. 118,

o0 " R T 2000 o0GaTH BN b il altincitit 00 oo
Address ..u... . TP v« - R Y Sy A

P.W. 2/1/26. cseeaiiiessscsiascasscssesrssscocnisans

|

|

RADIO BRANCH, WOLVERHAMPTON.

Issued bv the Publicity Dept.. A.J.5.
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Popularity
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FIRST SECOND THIRD The exceptional purity of tone, and excellent
PRIZE PRIZE PRIZE volume and clarity of the * Beco "' Hornless Loud
Spea_ker, proclaim a startling. advance over

previous loud speakers. The volume from the
*“Beco-de-Luxe” will fill a large hall. An
artistic piece of furniture for any home. British
made. Can be obtained, fitted in either Oak
or Mahogany Cabinet.

Oak, £5:0:0.

$100 S50 S25

And 25 Consolation Prizes of £leach

Enlen mow!

WHAT YOU

FESCA  REGENERA.

TIVE AERIAL TUNER.

EFESCA L.F. TRANS.
FORMER TYPE “ B.”

EFESCA bQUARL LAW
CONDENSEL

Mahogany, £5:5:0

EFESCA AERIAL
TUNER.

ANTI-
CAPACITY  SWITCH.
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“ THE BECO-DE-LUXE.”

Hearing is Believing

Extract from *“BROADCASTER.”

*We can unhesitatingly recommend the
rew “Beco-de-Luxe’ loud speaker, for
we are of the opinion that on account of iis
cxceptionally pleasing appearance
and splendid qualities as a repro-

ducing instrument it has a great future
before it)?

19256
“BECO.”
The small 1926 “ Beco ” forms an excellent addition to any

home.- Gives exceptional volume with erystal clarity,
selling at the popular prices of 52/6 and 55/-.

Dept. L.S. Telephone : City 7665.
British Electrical Sales Organisation,
623, Australia House, Strand, W.C.2
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IF two circuits carrying oscillating eurrent
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are “ coupled,” either by the inter-
section of the constantly varying
“lines of force” of their surrounding mag-
netic fields (“inductive” or * magnetic
coupling), or through a condenser, across
which oscillating, but not direct, current
can pass (‘ capacity coupling”), energy

(AR NE

will be transferred between them and the
flow .of current will be helped or hindered
thereby, according as the two are in or oaf
of step, or ** phase:”’

L Sumple /f/qp/-/e//ér?eac//bo.

-Negative Resistance,

- To make use of such coupling between the
anode circuit of an H.F. or detector valve
and some preceding circuit in the set, often
its own grid circuit, in order that the
amplified H.F. impulses may help on the
weaker ones in that circuit, is the underlying
principle.of reaction in a wircless valve set:
The ** helping on ” process being commonly
referred to as introducing “ negative
resistance.”

When the negative resistance is sufficient
entirely to overcome the normal resistance
a very small applied voltage will give rise
to a (thcoretically) infinite response, the
valve generating oscillations which, being
fed back to the aerial, will radiate energy
instead of absorbing it. This condition of
“self-oscillation ” is that aimed at in trans-
mitting sets, and which the decent' broad-
cast listener seeks to avoid.

L G TR SR
A Practical Article for Every
Amateur by
Lieut.-Commander H. W, SHOVE,

D.S.0., R.N.

SO SN R
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Two Possible Methods,

As noted above, there are two methods
of coupling circuits to obtain reaction.
Inductive coupling is by far the more
popular amongst British amateurs at
present. = The standard “straight single-
valver,” embodying the method, is shown
in Fig. 1. It has both merits and defects.
Foremost among the former may be placed
simplicity, both in construction and opera-
tion. All that need be added to the elemen-
tary non-reacting single valve eireuit is
the reaction coil, L2, with some means of
coupling it variably to L1 (A.T.L.), and a
’phone condenser, ¢, if not already fitted.

This latter is necessary because the
’phones, having a high inductance value,
would choke back the H.T. impulses. The
condenser, on the other hand, allows the
H_F. to pass freely, while practically stopping
the L.I. Thus, across the ’phone ters
minals, we provide two paths, one for the
L.F. (the ’phones), the other for thc H.F.
(the condenser). The rest of the anode
eircuit being commen.

Magnetic Interaction.

The degree of reaction is controlled by the
size of the reaction coil (determining the
strength of its magnetic field) and the
distance (or angle) between the two coils
(determining the amount of interaction of
the fields).

It is evident that the magnetic interaction
between L2 and L1 will be reversed by

reversing the connec-
tions of 12. Thus,

g

N

A

i~

there is a right and
a wrong way round
for this coil. If con-
nected the wrong
way the effect of
bringing the coils
together should be to
weaken the signals.
But it will sometimes
be found that reac-
tion (even to the
oscillating point) can
Le obtained which-
ever way the con-
nections are made.

Keaction
Varomeler
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This is because there is always a coupling
by capacity, the coils and other parts of
the circuit acting as the plates of a con-
denser, and this coupling is of opposite
*“ phase ” to the magnetic. This statc of
things should be avoided by the use of a
reaction coil of sufficient size to give the re-
quired magnetic effect while still well

v a3 Sondard CapacilyKeaction " Coreuil

separated from the A.T.I. and by keeping
the leads in the set well spaced.

Capacity Reaction.

It is, however, impossible to avoid a
measure of capacity coupling through the
valve itself, where the glass between the
lead-in wires is (in the ordinary 4-pin type)
comparatively thin, and forms a very
effective ““ dielectric.” In the system which

Py B

e 1A s
Y Hf Choke =
; ke )
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we have next to consider this is made use
of. Here (Fig. 2) we have the simplest form
of “ capacity reaction” popular in the
U.S.A., and which deserves more attention
in this country than it receives.

The condenser formed by the valve capa-
city i, of course, of low value, and the
coupling therefore comparatively weak.
But if the anode as well as the grid circuit
be tuned, it is often quite sufficient to give
all the reaction required and, with many

(Continued on page 1066.)
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' REACTION.

(Continued from page 1085.)

A s -
valves, to produco scli-oscillaticn. The
system then consists simply of tuning the
anode circuit, gererally by a variometer,
though a ccil and condenser may be used.
If self-oscillation is set up, it is suppressed
by slightly de-tuning the anode circuit. If
sufficient reaction cannot be obtained with
the two circuits accurately tuned, a small

R4
7% 4

(vernier) condenser, in the position shown
by the dotted lines, may be added to
increase the coupling. This will not require
adjustment after initial setting and a fixed
condenser of the correct value could be
substituted.

Easy Control.

Developing the idea of adding capacity
in parallel with the valve brings us to the
standard capacity reaction method of Fig. 3.
Here, instead of actually tuning the anode
circuit, we interpose only an untuned
* choke coil,” L2, and increase the value of
the (variable) coupling condenser (C2) to
provide.stronger coupling. The correct size
of condenser will depend on that of the
choke, a small choke necessitating a large
condenser and vice versa. Suitable values
for the “ broadcast band ” will be 100 turns
on the choke and -0003 mfd. for the con-
denser. As we do not now wish to * by-
pass ”’ the H.F., the ’phone condenser is
omitted.

Those who have never before tried it will
be surprised at the ease of handling of a
capacity reaction circuit, compared with the
standard magnetic method. So far as
efficiency is concerned there is little to
choose between them. Practically all that
can he said against the capacity system is
that it is slightly more costly (owing to the
extra condenser), and that a small amount
of experimental work may be needed to
arrive at the correct proportion of choke and
condenser for the valve and other constants
of the sct.

“ Direct > Coupling.

The difference between condenser coup-
ling and that by a direct connection is really
only one of degree, an uninterrupted con-
ductor being electrically similar to a con-
denser of infinite capacity. Thus it should
be possible “in the linut” to arrange a
system of “direct feed-back ” from anode
togrid. And this can bedone in practice, if
we take measures to overcome the difficulty
that the direct connection, unlike the
finite condenser, offers no greater obstacle
to the passage of L.F. or direct current than
to that of HF. If we simply “ shorted ™
the raaction condenser of Fig. 3, we should

Populay Wiieless and Wireless Review, January 2id, 1926.

render the circuit useless, because there
would be no difference of potential between
the grid and anode and also because the low
resistance path through A.T.I. would be
opened to the L.F. and D.C. (from H.T:
battery) as well as the H.F.-

The “ Ultra-Audion.””

These faults are obviated and a direct
feed-back eircuit obtained in the famous
“ Ultra-audion ” .of the great American
inventor, Dr. Lee de Forest. Fig. 4 shows
the most popular form of this. The difficulty
of preserving the grid/anode D.P. is over-
come by taking the grid/filament voltage
fluctuations across the series A.T.C. instead
of, as usual, across the AT.I.  The feed
back then being taken to the top of the
AT.I. the latter forms a *‘ choke ” between
grid and anode. - The H.T. and ’phones are
now connected ‘“in shunt,” forming a
distinct L.F. circuit between anode and
filament, the Jeakage of H.F. by this path
being prevented (as in the ordinary capacity
reaction circuit of Fig. 3) by the omission
.of the ’phone condenser, and (if necessary)
the addition of an H.F. choke. The AT.C.
{c) being included both in the grid/filament
and the H.F. branch of the anode/filament
circuits, performs the double function of
tuning and of controlling reaction.

If the latter is too strong when the grid
circuit is tuned, it can. be reduced by
altering the proportions of A.T.I. to A.T.C.

Tl |
1]
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Thus the A.T.I. is generally, as shown, a
variometer or a tapped coif, though fairl
good results can often be obtained wit!
a fixed coil, the filament temperature or
H.T. voltage being varied to control
reaction. Other methods of control have
been dealt with by the present writer in a
former article (* Controlling the Ultra-
audion,” “ P.W.,” No. 140).

The * Ultra-audion ” is a splendid all-
round circuit, and its popularity seems to be
deservedly on the increase. But, in common
with all the circtits hitherto discussed, it has
the defect that variation of reaction setting
alters the tuning of the grid circuit. There
are various devices for reducing this effect in
the ordinary magnetic or

denser in series with the reaction coil; thus
enabling the H.F. feed-back to he regulated
by increasing or decreasing the capacity,
and hence the impedance, of the reaction
circuit. The disadvantage of the method
on moderate or long waves is the large
size of reaction condenser required.

Popular Short-Wave Circuits.

An alternative is the use, in the ordinary
type of magnetic reaction circuit, of a
variable ’phone condenser. This need not
be unduly large, if it be used to supply
only a part of the by-passing capacity,
the rest being given by a small fixed
condenser of rather lower value than the
normal (see Fig. 6). Fine control of reaction
by this means has very little effect on grid
circuit tuning. :

Finally, mention must be made of the
excellent “ Reinartz” circuit (Fig. 7).
This is a capacity reaction circuit with
shunt H.T. supply, but, by the addition of
the coil 1, clcsely coupled and continuous
with the AT.I., some magnetic reaction is
also introduced. These two (magnetic
and capacity) reactions have opposite
effects on the tuning and, when the circuit
is properly designed, the reaction setting
can be leit fised while tuning over a con-
siderable wave-band. Hence a Reinartz
set is exceedingly convenient to work
with and very popular, especially for short-
wave amateur telegraphy work.

Many of the short-wave receivers now in
use at the stations of well-known amateurs
are based upon the Reinartz circuit thongh
they may have been modified to malke them.
more suitable for operation at the higher
frequencies. Such is the receiver used by
Mr. E. J. Simmonds at Gerrard’s Cross and
described a few weeks ago in POPURAR
WirgLEss (No. 182).

This receiver uses the same method of
reaction as was employed by Mr. Reinartz
in his original circuit except that the reaction
coil is wound separately and can be variably
coupled to the grid coil. The reaction
condenser is also altered in position so that
no hard capacity effects are present.

Instead of controlling reaction by a
variable condenser placed between the plate
of the valve and the reaction coil, the con-
denser is placed between the reaction coil
and the filament end of the grid coil. This
enables exactly the same effects to be
obtained as with the earlier design, but
makes for much casier handling, especially
if Jow-loss variable condensers are used, and
variation of reaction appears to effect the
grid tuning very little. y

The position and size of the H.F. choke

- also has an important bearing on the

results, and readers interested in the Reinartz
circuit will do well to look up the article in
question.

capacity reaction circuits, as
ako for obtaining very fine \4
adjustments. There i3 not

AeackonCondenser

A//Tﬁo(e_j
o a

space to deal with these here,
but mention may be made of
one particularly suitable for
short-wave work.

This (Fig. 5) consists in the
-use of ¢ shunt H.T.” (as in the
Ultra-audion) and a reaction
coil whose coupling to A.T.I.

QG0
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may be either fixed or variable.
In either case fine control of

reaction is obtained by the
insertion of a variable con-

! .L_ The ;?e/ha{/j
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PART 1.

“Let it be Music—not Noise,’’ is the theme of our

contributor, who is on the engineering staff of the

B.B.C..and may he credited with a good deal of
experience in * cutting out mush.”

o HY, it’s just like a gramophone ! ”
said an admiring friend, listening

. to our loud speaker three ycars
ago. We blushed with gratification then,
but now the same recmark would—or
should—be the greatest insult to our loud

LIED

S |
|
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speaker. The science of radio has de-
veloped rapidly, in spite of the adherenco
by most of us to obsolete methods. Some
readers will perhaps remember the un-
intelligible babble of the demonstration
loud speaker at the first radio exhibition
twa or three years ago, and its perfection
at the Albert Hall last year. This was

due not so much to the improvement in.

the loud speaker itself, but to the perfection
of amplifier design at -both transmitting
and receiving ends, together with the
introduction of better microphones in the
broadeasting studio.

Main Cause of Distortion.

The greatest cause of loud - speaker
distortion is not the loud speaker itsclf,
but the use of bad low-frequency amplifiers ;
and the next greatest cause of distortion
is the popular grid leak and condenser
method of rectification. Let us, therefore,
begin at the beginning and consider the
rectifying part of our valve receiver. Fig. 1
shows an ordinary single-valve receiver
employing grid leak and condenser rectifica-
tion. The alternate positive and negative
half-cycles of the incoming high frequency
are impressed on the grid of the valve

IRw ] 4D
3 | /4N
of [Eitzser
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“to the incoming positive half-cycles.

.at audio-frequency at the
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through a grid condenscr. Electrons aro
attracted to the grid from the filament
every time the grid becomes momentaril

positive during a positive half-cycle.’ l}f'
the grid leak is omitted the electrons will
gradually accumulate on the grid, and make
it more and more negative with respect
to the filament, until the incoming high
frequency has very little effect on the grid.
If, however, the grid leak is put into the

circuit, it allows the excess of electrons

on the grid to return to the filament. The
variation at audio-frequency of the accumu-
lated grid charge produces a varying anode
current which, in turn, operates our *phones.

Action of the Grid Leak.

The following rather clumsy simile may
help newer readers more fully to understand
the action of the grid leak. Let us imagine

It will be seen that the actual value of the

leak will depend on the strength of the

signals. The grid potential of a valve
always governs the anode current, and so
the anode current in this case will vary as
the now far-off transmitter .modulationse
The variation in anode current actuates

.our ’phones.

An explanation of why the grid leak

distorts would require an article to itself.

It is sufficient here to say that close to a
broadcasting station it gives a ** blasting ”
effect, that it does not faithfully copy on all
audible frequencies the transmitted modula-
tion. It is a recognised fact that the clarity
of the crystal is not approached by valve
detection. Most amateurs, in a frenzied
effort to obtain louder signals, use soft
valves, strong reaction, and freak.circuits.
The circuits are usually very intercsting,
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Galvo

the grid of the valve to be a water-tank;
the grid leak a hole in the tank, and the
incoming high-frequency  pulsations to be
water pumped into the tank. The upward
(and useful) strokes of the pump, which
result in a flush of water, are equivalent
The
hole in the tank will only permit a certain
steady ““leak,” and so the height of the
water in the tank will rise and fall according
to the variation of the amounts pumped
into the tank (i.e. the variation in amplitude
of the incoming wireless waves). This, 1
think, is quite obvious. The -amplitude
of the waves varies as they are modulated
ransmitter,
and if our “leak ” is of the right  size,”
our grid potential (height. of “water) will
also vary at the same audio-frequency.

bnt their use is to be deprecated for
“ quality >’ reception.

It is not necessary to use a crystal in
order to obtain perfect quality from the
rectifier part of a set. The detector valve
may be operated on the lower bend of its
curve to give crystal clarity. Using general
purpose valves, this may be done by putting
two or three volts negative bias on the grid.
There will, however, be a great diminution
in signal strength, and it is advisable to
use the special valves described for the
purpose to obtain loud, as well as clear,
signals, The DE5 B, DE3 B, DFA 4, S 6, or
DEQ types of valves are suitable for anode
rectification, the last two being perhaps
the best. Fig. 2 represents a single valve
ancde rectification circuit for any of these

(Continued on page 1068.)
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valves, In order to operate the valves
on the lower bend of their curve, a low
anode voltage should be used, unless there
is a resistance in series with the anode, as
with resistance-capacity amplification.

It should be pointed out that it is of
little use using anode (or.lower bend)
rectitication on a set with'a bad low-

Popular Wireless and Wireless Review, January 2nd, 1926.

are ‘being received, and the distortion due
to strong reaction when distant stations
are tuned in. Grid current may be deteoted
by breaking .the grid leak at the point X
and inserting a galvanometer. The galvo,
will give a visual check on grid current
distortion, and is an interesting and
‘valuable refinement which should be on
every experimental set.

The writer is not in favour of transformer
coupling- for low-frequency amplification,
owing to the uneven amplification of
various audible frequencies. With resistance-
capacity coupling this uneven frequency
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frequency amplifier. The amount of dis-
tortion due to leaky condenser rectification,
though appreciable, is small compared with
the distortion of bad transformers. When
using a good resistance-coupled amplifier
the excellence of anode rectification is most
obvious. Used in connection with one
high-frequency valve, great sensitivity may
be obtained. Fig. 3 shows a suitable
circuit with switching for cutting out the
high-frequency wvalve. Perhaps the best
arrangement for all-round ’phone reception
is a one high-frequency, one detector, and
one low-frequency set utilising tuned anode
high-frequency coupling, anode rectification,
and resistance low-frequency amplification.
This circuit is shown in Fig. 3. A wave-
trap is embodied in this circuit, it being
the coil L1 tuned by the condenser CI.
To cut out the local station this coil is
brought close to the A.T.I., and is tuned
until the local station disappesrs. Distant
stations are then tumed in in the usual
manner, and it will be found that little
interference is experienced from the local
station unless one is practically underneath
the aerial. Bournemouth . is constantly.
received on this circuit three miles from
2 L O with absolutely no interference’ or
background from the latter.

Tracing L.F, Distortion.

It may be advisable to use a DEV
valve in the low-frequeney stage within a
mile or two of the local station when
receiving signals from that station. The
DEV valve has a more open mesh grid than
the 86 or DEQ, requires more grid bias,
and is capable of handling very much
stronger signals without distortion. The
only distortion likely to be met with in
this receiver is the distortion due to grid
current and rectification in the low-
frequency valve when very strong signals

" Miliammefer Keadings — 5 MAfor /L£: [0 afor 2L F : F1G6.4.

amplification is only present on the extreme
lower limit of audible frequencies. There
are on the market a few really good trans-
formers—all of these of British make, by
the way—and it is possible to obtain’ quite
good quality with them if care is taken
in the design of the amplifier.

Low Ratio Transformers,

Distortion in transformer L.F. amplifica-
tion is due to a variety of causes. Apart
from the really bad transformers (which are

impedance, and so the following transformer
should have on its primary as many turns as
possible. A good low - ratio transformer
should, therefore, be used in the first L.F.
stage, a suitable ratio being 2-7-1. The
first L.F. valve should be ;ﬁmwcr valve (of
the B4, DES3, etc., type) ess signals are

- exceptionally' weak, when a valve of higher

magnification may be used,

Importance of Correct Impedaneces.

* For the second L.F. stage advantage may
be taken of the fact that the preceding
valve has a low impedance and a higher
ratio transformer (say 4-1) may be used,
giving a greater voltage magnification.
The second L.F. valve should be of the same
type as the preceding valve unless very
strong signals are expected. 1f it so happens
that the signals from the local station arc
exceedingly strong a valve with a very open
mesh, such as the LS5A and DE5A, should
be used in the last stage. In this case, when
a stage of amplification is cut out, it is good
practice to arrange the switching so that
the last valve is always the last valve—that
is to say, that when one L.F. stage only is
used the first L.F. valve should be omitted.

Remembering the importance of matching
the primaries of our transformers with the
impedance of the preceding valves, the
first stage transformer (with its low ratio)
should be used in conjunction with the last
valve, when the last valve is switched to
follow the detector. Suitable circuits are
shown -in Figs. 4 and 5. The milli.
ammeter and galvanometer needles should
be steady even when the set is going “‘ full -
out.”

If the galvo. needle moves at all
it shows that the last valve is running
into grid current and, therefore, causing
distortion. The milliammeter is an addi-
tional check on grid current distortion,
and s0 is useful in determining the right
amount of grid bias to be used on _the
various valves.

When grid current is present, more grid
bias is necessary; when rectification is
taking place, there is too much grid

<|l-—-- y

1P Both L Flalves on. O

54
When EF Valves are different lpes (last Vlve
regurnig less Grra’/lé;aﬁi'e Potenlial ) :——

X ~Goho ) V= Miliometer ‘i Gn’o}Balfer)'/;E—-_-IiJ .
M- Last L F Kake on with 1¥ Transformer: Grid Negalive Adpusted.  Fi6.5

hopeless) a common fault is the small

_number of turns on the transformer primary.

1t will usually be found that low-ratio trans-
formers have a much larger winding on
their primaries than those having a high
ratio. The primary impedance of the
transformer should match the output im-
pedance of the preceding valve. The
detector valve has almost always a high

bias. A high anode vbltage should
preferably be used on the amplifier sec-
tion of any receiver (with suitable
grid bias adjustment), as this lengthens
the straight part of the valve’s charac-
teristic curves.

I L.F. valves are allowed to run into grid
current by the use of wrong valves, low

(Con‘inued on page 1071.)
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AMERICA’S FOREMOST VALVE MADE WITH BRITISH BASES -FOR
IN BRITAIN'S NEWEST FACTORY. BRITISH SETS AND SOCKETS.,

CLEARTRON MADE
DULL EMITTER VALVES
FROM THE FIRST

The whole CLEARTRON organisation has concentrated
on dull emitter valve manufacture from the beginning.
Consequently the specialised construction of the CLEAR-
TRON dull emitter valve is in a much more advanced stage
than those which have gradually replaced the bright emitter.
CLEARTRON are dull emitters with lowest current con-
sumption ; they are sold at popular prices and can be used
with your existing accumulator. Send for full technical
data or ask your D:zaler.

C.T.o8 and C.T.rs5 THE IRONCLAD CT.2; and C.T.25B
12/6 GUARANTEE 15/-

Also makers of Amarican aredns § ;_)osxtxvsly Also makers of American
type C.T.199 at 12/6. Full Pﬂf.ea‘al‘e S€rvicé  (ype C:T.201A at 15/-. Full
AT CLEARTRON o nstant replace LT CLEARTRON
4 1 o A s

VALVES ~ ARE DULL ment without cost  Gi¥ps~ 4RE  DULL
EMITTERS. or question, EMITTERS.

CLEARTRON RADBIO LIMITED

1 CHARING CROSS, LONDON,
anp BIRMINGHAM

Phone : Regent 2231/2. *Grams : ¢ Cleartron,l_Westrand, London.”

CONSOLE MASTER SPEAKER

Another CLEARTRON product. A much-needed loutl speaker
Cabinet which- houses all unsightly accessories, batteries, etc., with a
self-contained unit of remarkable quality. £12:12:0 (mahogany or oak)

Send for full particulars,

CLEARTRON

BRITISH . MADE

297335 Service Adverlising,
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Touden Yalves - Silver Clear
Bright Emitters

Dull Emitters
8/- & 9/-
THE SLOGAN COMPETITION

We have pleasure in announcing tHe"result of the Louden Valve Slogan
Cempetition held in the “Radio Times " recently.

The name of the winner—to whom a Volutone Loud Speaker has been

sent is ;
: Mr. F. H. HOUGHTON,
11, Langton Road,
Brixton, S.W.9.

for the slogan : ** The Valve that never vexes and minimises x's.”

Consolation prizes of one Louden Valve each were sent to the following
twelve competitors for the slogans shown against their names.

Mr. J. D. MILLER, 168, Durants Rd., Mr. E. H. BOUTHCOTT, Post Office,
Pouders Eud, Middiesex, Lelant, Cornwall,
‘*A ' Signal® Success.'’ ““Dull or Bright, *Louden's’' Riyht.'’
Mr. A. H. SCOTT, 15, Markct Avenud, Mr. H. SUTCLIFFE, 5, Moatague Villas,
Plrmouth. Horncastle Road, Boston, Lines.
‘* Best * Panel’ Doclors Extant.’* ‘“ “Louden’ Vajves put the World in a

Mr. 5. DAVIES, 51, Pembroke Strcet, | Mr. R. D, FELLOWS. 80, Station Road,
Leeholme, or. Bishop Auckiand, Stechford, Birmingham.
*“ There is”no Deceplion with * Louden’ ‘* “Louden '—the Valve that tales the
Reception, " “Ire’ out of W ‘ire’ less.’’
Mr. T. L. DAVIES, *‘  Keston,'’

Elms | Mr. J. FIRTH, 12, Park Avenue, Scar-

Road; Harrow Weatd, Middiesex. horough.

‘* Silver Clear; Cheay, Not bear.' “Gives Cloudy Receplion a Silver
Mr. A. . WARBURTON, High Street, Lining.

Belghton, nr. Sheffeld. Mr. T. R. T. EVANS, 102, Adcrdour
“Purity and Velume with Value and Road, Goodmayes, Ilferd. | L.
Econvinyg.”” “* Louden '—the ! Sound Falue® Valve.

Mr. E. OATES, 38, Adwick Road, Mr. PERCY C. KING, )8, Caslle-Road,
Mexhbro Colchester.

.l '.Sm-,mssfs Farpectations.'* “ Lo dens’ bring the * Stavs” iate th Howme"

Fill in the coupon below and order your Louden Valves to-day. There
are two tyvpes of Bright Emitter Valves—the F1 for detecting and L.F.
amplification, and the F2 {or Blue Louden) for H.F. Amplification. The
price in each ecaso is 4/6. The filament voltage is 45 to 5 volts, and the
currcnt consumption is only 04 ampere,

There are also two types of Pull Emitter Valves—the FER 1, which is
suitable for 4-volt accumulators, and costs 8/-, and the FER 2, which is
suitable for §-volt accumulators and costs 9/-. Both the FER types take
only ' 1 ampere in the lament, which means (if you are now using ordinary
bright emitter valves) that your accumulators will last you SEVEN times
as long on one charge. In addition you will enjoy the full volume and
Silver Clear reception that is delighting tens of thousands of users, and this
for eight or nine shillings ! There never was a valve like the L :uden, and
if a better one is made * Fellows Wireless ” will make it,

Start the year well by oquipping your sct with Louden Valves. Fiil in the
coupon stating the number and type of valves required, enclose remittance,
plus 4d. postage on cach valve, and post to us to-day,

All Fellows' Apparatus can be inspected at 20, Store Street, Tottenham
Court Road, and 34, Bridlessuth Gate, Nottingham.

To THE FELLOWS MAGNETO CO. LTD.
CUMBERLAND AVENUE, PARK ROYAL, WILLESDEN, N.W.10
Name...........tueeee.. : o
Address o..o............. |

Please forward me.......... Louden Valve(s) Type......._...

on conditions. as per your advertisement.
Please weite clearly in Block-Letters, enclose 4d. postage for cach valve,and
register Cash or Treasury Notes.

qosssssssnsennustansnasbansannnens’

P.W. 2/1/26 E.PS. 73.
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MICRO

cOMBINE

FINL TUNING

VERNIER

“By Test the Best.”

(PROTECTED BY PATENTS)

JOIN the ARMY

OF DISCERNING

ENTHUSIASTS TO-DAY.

180-1 RATIO~

ROTATING 8U

GRUB SCREW
FIXING FOR
CONDENSER

~VERNIER KNOB

5/9 EACH

FINE THREAD SCREW

COARSE
TEINING KNOB

5/ Oceacn

cam On

|
|

VERNIER
. READING

SOCKET FOR CONDENSER SHAFT

.

N =

. . .

)

=O@WNOU AW

e

Send

12 SOUND REASONS

FOR FITTING

No Panels to Drill for Fixing.
Does Away with Vernier Con-
densers.
Gets Those Elusive DX Stations.
Provides a Remarkably Fine
Adjustment.
Is the Simplest to Fit.
Is Made Without Gears and
Has No Backlash.
Is Wonderfully Smooth to Work.
Adds 100% Efficiency.
Enhances the Appearance of
Your Set. .
Can be Made for Any Special
Size Shaft.
Is Universal for 14", 2" and 2 B.A.
Shafts, Plain or Threaded.

ASK YOUR DEALER FOR IT.

for Leaflet to Manufacturers and Patentees

SOMCO LTD.,,

1-11, LARCH ROAD, BALHAM, LONDON, S.W.12
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HUMAN RADIO TRANSMITTER. %
ITALIAN'S EXTRAORDINARY EXPERIMENTS. ¢

" By DR. ALFRED GRADENWITZ, s

(Qur Correspondent in Berlin). i

THE obvious analogy of wireless and re-
; ception has occasionally been referred
to in accounting for certain” psychic
phenomena, such as transmission, telepathy
and clairvoyance, and the possibility of
invisible vibrations constituting a ~link
between two persons has been suggested.
Without necessarily seeing in this analogy
the actual mechanism of these phenomena,
some of the pioneers in the field of psyehic
research have recently been endeavouring to
ascertain the presence of electro-magnetic
waves similar to those used in radio in con-
nection with certain more or less unusual

phenomena. An Italian stientist, Professor
Ferdinando Cazzamalli, of the University of
Milan, has, however, been the first actually
to prove the existence of such waves emana-
‘ting from human beings, and has published
an account of his results in the “ Revue
Métapsychique,” organ of the Paris Inter-
national Metapsychic Institute.

; Cazzamalli has, to begin with, been con-
tent with investigating.psychically abnor-
mal, more or less hysterical, sensitive and
‘“clairvoyant ’ persong—in fact, actual
mediums from a psychic point of view, in
connection with whom particularly striking
effects cquld bé expected.

Interesting Tests,

¢ In order to be independent of “ statics,”
those atmospheric disturbances familiar to
every wireless amateur, he inpstalled -his
subjects in a hermetically closed chamber
inwardly lined with conductive metal foil—
in fact, in a so-called Faraday cage. The
tisual wireless arrangements, both valve and
crystal apparatus with various ranges of
wave-lengths, were used as receivers.

- A first series of tests was made with an
ordinary 4-valve receiver designed for o
wave range of 3 9 to 4,000 metres: Signorind
" Maggi, the most interesting among his sub-
jects, would act upon this receiver even

A recent photo'graph of the aerial system of the giant valve transmitting station at Carnarvon.

<+ R et o o e e P

during the natural emotion eonnected with
the recital of poetry, as well as in a state of
light hypnosis, characteristic noises being
perceived in the headphones.

During the automatic writing of a message,
a well-known psychic phenomenon, there
would in the headphones be heard certain
noises which, as eventually ascertained by
inconspicuous notes, always occurred at the
most intensely emotional places. In this, as
well as in all other cases, the person experi-
‘mented on would be absolutely ignorant of
what the test was intended to bring out.

Cazzamalli afterwards experimented with

a simple detector set, the range of which
was comprised in the region of very short
waves reaching from 100 to 20 metres. As

- soon as the subjects had fallen into" self-

hypnosis (auto-hypnosis) there would in the
headphones be heard noises resembling- a
sequence of radio-telegraphic signals, censing
immediately as the person awoke and invari-
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with the mute on,.would be heard in the
headphones provided that the person was,
as it were. tuned to the receiver.

Future Experiments.

Further tests were made with a two-valve
heterodyne receiver anid two amplifier valves
for a range of 50 to 100 metres. Those
telepsychic phenomena which in  Miss
Maggi’s case occurred with particular in-
tensity (detailed visions of remote places,
descriptions of inaccessible objects, ete.)
would set up in the telephone a rattling and
sometimes a repeated whistling noise,
always in accordance with visions actually
suggested in a state of hypnosis.

‘Sounds coming, it seemed, from a distant
flute, would sometimes be heard at the
acme of these visions. As soon, however.
as the visions disappeared, the acoustic
phenomena in the radio receiver would like-
wise cease.

In continuing his tests Professor Cazza-
malli expects to work not only with abnor-
mally sensitive but with normal subjects in
order thus to ascertain a possible connection
bétween wave emission and mental as well
as psychic activity under the normal condi-
tions of everyday life.

B e e D e S SN o»m*

*

! CUTTING OUT NOISE. |
2 (Continued from page 1068). z
¥* *
anoc. voltage, or incorrect grid bias, a load

is put on the secondary of the transformers
preceding the offending valves, and that

“tinny, gramophone type of distortion, so

often heard in wireless shop demonstrations,
is the result. '

Quality First Consideration.

Too often is the loud speaker blamed for
the terrible noises one hears in these shops,
whereas in almost every case the distortion
is due to the causes mentioned above.
1t certainly is not fair to either the loud-
speaker manufacturers or the broadcasting
stations for anybody to subject trans-
missions to the violent distortion which is
s0 offen heard. With the British stations,
at any rate, quality is the first considera-
tion, and it is surely up to us all to emulate
in our receivers the care which is taken at
the transmitting end to avoid distortion.

(To be continued).

ably recommencing as
hypnosis was again induced. - 4

These noises would be- [urreg =/4'gera_¢f %n?’on;rer(?!i/_/fdﬁo/

speciall int urve 8 = Kesislance Couping (willh - Sina
A e o e
S 5 e “yve - e Coupiin: ]

EiSpera (o “}fﬁ’;‘;‘;ﬁi‘—i‘; col— Curve D= Good Transfotmer(2.7:4 Ranp—— |
visions ; in fact, they would |
then 'become so character- ) P
istic as to be readily dis- \§ L . i — -
tinguished from’ normal ] / / !
noises perceived in the = X ____/ H i i
telephone. As soon as the B /S / R
medium awoke, these noises - Oy i }——"‘
would likewise cease imme- - 8 p— 12 e
diately and 'would not / 4
occur again until hypnosis A
was once more induced. u | .

As the selr)u:nry‘ activity 64 :és' (‘C stewd}“ g)uzc , 1024 2048 4096
of the subject’ became i pAlGel i I g A ] B
¢ven more intense a rattling Cycles per Second  Fr Sgeencls E e,

noise, and = _piodulated
scunds like those of a violin

Pepresentative amplification curves which may be expected in the cases

of first stage amplifiers. ;
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CURRENT TOPICS.

By THE EDITOR. s

Ether —The One
Conference—Lord Gainford’s Astounding Remarks.

Popular Wireless and Wireless Review, January 21'1d, 1926.

iyl —p-

Bright Spot—The Brussels ’

Koo s ¢vttoo>

HAT with the Government Wireless
Committee, the criticisms of the
B.B.C’s programmes, the new

wave-length conference at Brussels, and the
destruction of Captain Eckersley’s private
station by fire, this *“ Radio Christmas®
has been a lively one. Regarding the last
disaster, we extend our sincere sympathies
to Captain Eckercley.

We understand that although his pro-
perty was fully insured, much valuable
data and apparatus which cannot possibly
be replaced was completely destroyed. We
feel sure our readers will join with us in
sympathising with the popular chief en-
gineer of the B.B.C,

Mention of the second wave-length con-
ference at Brussels reminds us of the ever-
increasing menace of interference between
broadcasting stations. It would seem that
Mr. Reith’s tentative suggestion—made
before the Government Committee—that a
fimited number of super broadcasting
stations might prove more éfficacious than
the present number of medium-powered
stations, offers the enly reliable solution.

Although the conference at Brussels is
arranging new wave-length experiments
with a view of reducing interference between
Continental and British stations, we are
not very optimistic as to results.

The broasdeasting wave-bands arc all too,
narrow for the number of stations. The
one bright spot in the conference is that
plans for limiting the number of continental
stations will be discussed. We hope some-
thing practical will come of the discussion,
for it is certain that if continental stations
are going to increase ad lth., chaos will
shortly be supreme in the ether, and we
shall all have to agree with Captain Eckers-
ley that DX work, as regards conti-
nental reception, is a * wash-out.”

* * %

One of the results of the Brussels con-
ference has been the birth of a plan for
“dividing up the ether,” and during the
next three months a technical committec
will make experiments to find out whether
the plan will work in practice as well as it
would appear to work in theory.

Captain Eckersley has explained that
high-power stations such as F L and 5 X X
are not affected by the plan, as it is realised
that such stations are international and
usce a ‘wave of such length that congestion
on that wave-band is not to be feared.

The plan deals chiefly with wave-lengths-
up to 600 metres, and covers the whole of
Europe, Asia, and North Africa.

As there are not encugh wave-lengths -

to go round, some stations are to share
a wave-length with others; and as some
wave-lengths must be given to more than
one station, the stations thus affected must
be sufficiently far apart so that they will not
clash. It is reported that stations sharing
the same wave-length will be of minor
impoi fance,

-casting.

-+ >+ oo

It will be interesting to see how this new
scheme works out in practice. It may
prove satisfactory: but for how long ? If
new stations are to be built, the same pro-
blem will inevitably crop up again, and
another plan will have to be devised.

But if, in conjunction with the new wave-
length scheme, arrangements are made to
restrict the birth of new continental stations,
there is a good chance of the scheme proving
worthy of its originators.

# * ¥

Lord Gainford made some rather astound-
ing remarks the other day. ‘ You may
be surprised to hear,” he said, * that among
every hundred people who appear to “be
qualified to broadcast, we find only five
who can be paid for their services as broad-

casters; of those 5 per cent omly about
half are ever ecmployed a second time,

It does seem that we are very quickly
getting to the limit of those who we think
are sufficiently expert to entertain listeners.”

If this be true then the B.B.C. make a
mistake with fifty in every hundred of their
selections—as the “ Evening News” has
already pointed out. '

And surely, out of the 95 per cent nega-
tions there must be many artistes who would
please listeners probably even more than
the efforts of the artistes chosen by the
B.B.C.’s programme staff !

It is more than likely that the B.B.C. set
far too high a standard for artistes; that
the gentlemen who select artistes are
biased (probably unconsciously) in favour
of artistes who have first-class broadcasting
voices, etc. We suggest that a sacrifice in
this respect would not matter very much so
long as it was within the power of an
artiste to enferlain.

If he can hold the attention of listeners,
if he can make people laugh, surely he need
not have the * perfect microphone voice ™ ?

If Lord Gainford’s figures are correct the
prospect of more varied and pleasing
programmes is a poor one.

* A A O OO GO PP *

{  BROADCAST NOTES. |

i By O.H. M. !
A * Committee of Dilemmas >—The Marconi House * Flare-up ’—
: ] The B.B.C. and the Press.

HE Broadcasting Committee is earning
the title of the Committee of Dilemmas.
At nearly every session several amusing
dilemmas emerge from cross-examination.
The first outstanding occasion was in
connection with Sir Arthur Stanley's
evidence. Sir Arthur had paid a great
tribute to the B.B.C. and had declared that
it had conducted broadcasting as well as
any other organisation could have done
“ during the pioneering period.” He then
went on to suggest the importance of
changing the organisation next year. The
other horn of this particular dilemma was
the subsequent admission that the pioneer-
ing period would not be over for some years
et.
4 At another session Mr. Walter Payne,
speaking for the theatres, attributed the
present difficult plight of his industry to-the
increasingly effective competition of broad-
A little later on Mr. Payne was
understood to declare that the entertain-
ment side of the B.B.C. programmes was
ridiculously feeble and inadequate.

The evidence so far has been remarkably
good-tempered, But apparcntly there need
be no optimism at the Treasury if the other
interests succeed in their promised raids on
radio funds. Lord Riddell, for the news-
papers, was content to leave matters as they
are. But the theatres, music-halls, music
publishers and the ‘concert industry are all
looking for portions. Considered separately,
these 10 per cent of licence money demands
might appear not exorbitant, but taken
together they would leave little or nothing
for broadecasting. It would be then simply
a case of the Post Office collecting the

ot ettt bttt I

licence money and handing it direct to the
entertainment industry.
I am inclined to think the theatres are

making a mistake in ridiculing broadcast

programues. Mr, Payne’s slashing attack
on the “deadheads” who preferred the
“ entertainment dole” was not calculated
to increase the popularity of his cause among
the ten million people who listen to radio.
It is much better to continue the policy of
constructive co-operation exemplified by
the existing agreement between the theatre
managers and the B.B.C., a great part of
the credit for which is due to Mr. Payne.

The Marconi House *‘Flare-up.”

From all I hear the little flare-up about
Marconi House and Christmas alternative
programmes i3 symptomatic of * nerves”
at the Post Office. But what I don’t like
about the episode is the fact that it should
be left to the ingenuity of the “ Daily Mail ”
to ferret out for .itself a story 'of such
general interest as this was. There is, of
course, the usual stream of official denials
and disclaimers, with which I regret to note
the B.B.C. associates.itsclf. But denials

* when official and categorical invariably

try to obscure facts. There is no doubt in
my mind that the Wireless Telegraphy
Board must have considered a suggestion to
allow the old 2 L O aerial to operate during
Christmas and’ New Year for alternative
seasonable programmes. I fec! that such
a consideration would have been eminently
rcasonable, It is common knowledgs,
moreover, that ~the Air Ministry has
dismantled the screening apparatus of its
(Continued on page 1085.)
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THE HAPDPY FAMILY

ajoof/onP"

Here you see the Ediswan family of to-day
paying homage to the forefather of all radio
valves, They think the old chap “ too-quaint
for words,” but are very proud of him and
of their direct descent—because Dr. Fleming’s
original experimental valve was born in the
Ediswan Laboratories where all Ediswan
valves are born.

T d Y'/ J 1”.
NEDISWANEN G V1 ))/{ !
Bl 1) |
(111 L‘ e
— ! l

1
|

There is a decided affinity,
a quite definite link between
each = Ediswan Receiving
valve and Ediswan Power
' | &4 =l valve. The Receiving valves
, ! { - are supplied either H.F. or

L.F., and the best Pcwer

valve to use is shown here.

The Valves to Use:

].,.., i ‘ ' - if
! “ I‘“"ul(m ‘ i Receiving. i Accumu[a{[oorllg'r Battery Pler:

AR 6 PV5
ARDE 2  PV§
AR-06 3 PV8
Ediswan Va.Ives aLe With these groups and Ediswan H.T. and L T. Accumu-
Entire[y British Made. lators the ideal is attained.

Will Improve
ANY Set

THE EDISON SWAN ELECTRIC CO, LTD, 123-5, QUEEN VICTORIA ST., LONDON, E.CA.

162/03
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“Keep fit
on cocoa’

Where there’s a child there should be cocoa

HILDREN are brain-workers and manual workers too, and many overgrow their

strength at school and play.

strength to keep pace with their growing bodies.
delicious drink for breakfast and supper.

Now Cocoa is food, and gives the children extra
It is the children's idea of a really

URNVILLE

By test the best

See the name“@dbur}'” on every piece of chocolate

BATTERY !

FOR AN

“EKCO” H.T. UNIT
(Prov. Pat)

And connegt to your HOME

ELECTRIC SUPPLY/(Direct Current).

i ENSURESPERFECT RECEPTION.
Rl LASTS A LIFETIME.

¢ RUNNING COSTS NEGLIGIBLE.
SAVES COST in FEW MONTHS.

\ R et ) son 296
SEND FOR PARTICULARS —FREE !

FB- SATISFACTION-OR CASH RETURNED &3
(DEPT. A), 505, LONDON ROAD,
MLE! WESTCLIFF-ON-SEA.

a2 2 22 292 2 2% 222 22223 222233192 %%%% )
adjustable reed type

We have the new BROWN A jiisshe reed fope :
30/- per pair, 15/= single earpieces, suitable for use on small sets with
* Popular Wireless " PAPER DIAPHRAGM LOUDSPEAXER

3

(as described in “ P.W.," December 12th, 1925).

$ But we recommend either the old A2 at 18/10, or the original A at 22/6 for
this purpose. 3-inch Length Rod to screw in Reed with nut to lock 7d.

@ Ditto 6-inch for cone-shaped Loudspeaker 1/~. Adjustable centre bushes
and dome, . Paper 39! by 6, 1/6. 39k by 7, 1/9. 49 by 7%, 2/-.
Qilided (untarnishable} 2/6. We have tested this paper thoroughly and
consider it the best, it does not require proofing. Not Parchment sub-
stitute. 12-ingh Frames, Qilded, Plated or Bronzed, give a very
finished appearance, 5/6 per pair. Ditto 157, 8/6 per pair. Brass bagk
stays to El earpiece to [rame, 2/~ per set of 3. Gilded, Plated, or Bronzed,
2/9 per set] Ditto for 15" mees. Brass 2/6 per set; Gilded, Plated or
Bronzed, 3/3 per set. These obviate drilling your cap.
We stock the LISSENOLA LOUD SPEAKINGQ UNIT, 13/6 Post Free;

@  ulso Reed Attachment, 1/=, which can be used in conjunction with all the

$ above Specialities. Send Stamp for Full Particulars :—

¢ GOODMANS, o E mmmon snrees, 5
L3280001602U VALV AUVVLLIVLLVVDS

TELSEN

TRANSFORMER

Shrouded Model.

Our special method of winding and other
exclusive features ensure the greatest
volume of amplification without even the
slightest distortion. Carefully made and
beautifully finished, the favourite Trans-
fm;ngrl with all enthusiasts. Ratios 3.1
and 5-

PRICE 15/6 standard doder 147-.

If nyour local dealer iz un-
able to supply, send to us
for samp which we are
prepaved o forward on 10
days' [ree trial.

Works: 207,
Aston Road,
Birmingham

you will want
these soon.

Modern receiver designs all embody the Pldg-in
coil type of tuning inductance, and soon you'li
require new coils, It js cheaper and more
efficient to buy a good air-spaced coil and
mount it yourself. The Ridley COIL PLUG
is an example of dignified workmanship at a
price of 253% lower than ordinary prices,

3 Superior Reasons for buying this

Improved COIL PLUG—

(1.) Made of best material with high
insulative properties.

(2.) Patent tip which holds colls in
position.
(3.) Al metal fittings are brightly

nickled and add to the appearance of
the finished set.

CECIL RIDLEY

25 & 37, DUNDAS MEWS,
MIDDLESBROUGH

Telephone: MMiddleshrough 13866,

EMITTERS

(except Weco, Low-Capncili'. and 4-Electrode Tyoes:
Minimum D.E. current 0°'15 amps. when repaired,
ALL TYPES OF BRIGHT & PULL EMITTERS.
HALF THE PUBLISHED LIST PRICE OF THE
VALVE WHEN NEW ., ., MINIMUM §:.
Valves repaired by a patent process fncor-
porating best material and skilled workmanship
TRANSMITTING VALVES REPAIRED
Up to 3 valves. Cheapest method {s by letter
post. Remittance should be enclosed with valves

v ALGU { TD. Dept. P.W_, Tabor Grove, Wimbiedn.

Phone Wimbledon 934, London, 8.W. 13

(Contractors to H.M. Government,)
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Ormond

Low Loss Condensers

(SQUARE LAW)
(Patent applied for.)

‘A new departure in British Condenser
design, giving the following advantages :—

1. Practically ncgligible losses. 2. One-hole fixing
—one: '} in. diam. hole is needed to fix this.con-
denser to panel. 3. Rigid construction—cannot
warp ; end plates of stout aluminium, perfectly
flat. 4. Fixed vanes supported by } in. eboanite
strips. 5. Smooth action, spindle tension is main-
tained by a specially designed friction washer.
6. Moving vanes and end plates are at carth
potential. 7. One-piece knob and dial—supplied
docse. Sccured by 4BA Set Screw.

This condenscr is fitted with optional soldering
Tags, or Terminals, and can be supplied with or
without Vernier as desired.

Supplied in the following sizes :

Price Price
Size. with Vernier.  without Vernier,
'00025 "t 8/- 6/6
‘0003 b - 9/— 7/6
*0005 9/6 8/-
001 10/6 9/-

Complete with Knob and Dial.

It'e_secciniisz in turning Brass and Sieel Screws and
Machined Parts and  Accessories of all descriptions.

Ask your dealer to show you these Ormond Conden-
sers—the best dealers stock all Ormond Products.

25 YEARS’

BRITISH

FOUR MILLION

horse powerinder control

NiAGARA FALLS supply the enerqy
for huge clectric power slalions—
pareer that is used o drive elcetric
trmins in cities 250 miles away.

A Lutton pressed, a lever moved, the
tirn of @ knob; that is how things
are done lo-day-— the result of in-
ventive genins and modern engineer-
ing skill.

ORMOND PRODUCTS arc typical
cramples, and the ondcome of 25 years’
tiritish Alanufactiring experience.

See lhe

Dealers arc requested to send for 1926 Calendar, Catalogue Inspection

and trade terms. Label on
199-205, Pentonville Road, King’s Cross, London, N.1. Co;l:;:r.lyser.

Telepbone—Clerkenwell 9344, 5, and 6. "
Telegrams—"* Ormendengi, Kincross.

Factory — Whiskin Street, Clerkenwell, EC.1.

MANUFACTURING IENCE.
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Traders and manufacturers are 1nv1ted to submlt wn'eless sets and componeni parts to the

“P,W." Technical Dept. for test.

All tests are carried out with strict impartiality in the

«“PW.,” Test Room under the supervxslon of the Technieal Editor, and the general reader
is asked to note that this weekly article is also intended to provide a reliable and unbiased
guide as to what to buy and what to avoid.—EDITOR.

ROM Messrs. J. Nicklin & Co., Ltd.,
of Great Charles Street, Birmingham,
we have received a Rushton plug-in

lead-in tube. It is a straightforward de-
vice consisting of a 6 in. ebonite-covered
rod with sockets at each end. Stout spring
plugs with screw binders are supplied which
ensure rigid, efficient connections. If the
earth lead is fitted with the patent plug
terminal supplied the acrial can be earthed
in a moment.
* Ed *

A fixed condenser that will probably
appeal to the amateur is to be placed on
the market by C. A. Vokes & Co., of 38,
Conduit Street, Regent Street, W. 1. "Known
as tne “ Build Up,” it is so designed that
plates can be removed or added with but
little trouble, and a full range of capacities
between ‘00025 and ‘006 mfd. is made

available. It is a stoutly-made little
component, quite capable of standing up
to many hundreds of ‘changes > without
damage. It also loses no electrical efficiency
in favour of versatility, for on test a
 Build Up ” representing various capacities
held its charges well and gave every
satigfaction.

Messrs. Vokes also sent us several of
their new * Micamold” fixed condensers.
These are *“ permanent ” in nature, in more
senses than one. They are about the
toughest things in wireless we have yet
examined, They are square in shape, ‘and
are formed of moulded Bakelite with hard
brass tabs projecting through. Thus
their plates are set in a solid, hard substance,
have but an electrical contact with the
outside, and are independent of atmospheric
variations. These, too, on test proved to be

- claimed with consider-

thoroughly cfficient, and their capacities

were found to be very close to those statcd

in each mdn'ldual case
* *

The 1926 cata.looue issued by Messra.

Will Day, Ltd., 18 and 19, Lisle Street,

‘London, W C2, is a productlon that will

interest’ all amateurs. It contains beside
details of numerous English products, a
large range of American componcnts Not
that we are in sympathy with the sweeping
statement contained in the introduction,
¢ American radio apparatus is far in
advance of that of any other country in
the world,” for it is our
opinion, and that of
our resident American
correspondent, that in g
many respects British
manufacturers have not
only caught up with
America but have even
overtaken. Neverthe-
less, Messrs. Day are
to be congratulated on
bringing the pick of
America’s radio gear
within reach of the
English amateur.

£ * *

We have alwayvs
viewed those ecrystal
detectors for which ab-
solute ' permanency is

able suspicion; but,
nevertheless. there is
always the possibility
that some day someone Thenew *Statuette "

AWER ; del Clarit loud
(Continued on page 1080.) - spea;llx:rl.w ‘B

“TANGENT"
The Better Coil /

THE POINTS THAT
MAKE TANGENT—

¢ The Better Coil’

The special method of wind-
ing allows a larger gauze wire
to be used, which naturally
offers a minimum resistance
to high frequency currents.

Soldermg

dtff culttes Solved
for One

eSh illing

There is ample air Spacing be-
tween the windings, thus
reducing sel?-capacity to a
minimum,

The tuning is extremely sharp.
There is an absence of distor-
tion at all irequencies.

Lastly, the quality of the
Coil: A sound mechanicaljob,
substantially built to stand

g«XNcg}LE}- handling.
Radio Fil: Made to fit all Standard Coil
ments-Spec-~ Holders.

ify Tangent.

. RADIO
A4 ﬁ
/,:e;uest?" 0 ANGEN 0

~ FITMENTS

Established 1872

“Most good houses sell Tangent Fitments.

GENT & CO., LTD., Faraday Works, Leicester.

\ One box of Solclips will solve the wiring
problem. Solclips simplify wiring. Simply
insert wires at required angles, press slightly,
drop in solder pellet and flux supplied and
touch with soldering iron to make a perfect
joint that will ensure perfect continuity.

RECD. DEIICH
7145456
PRO. PAT.N?
23976413283

Chp while you Solder
of 18 Solelips either ordinary
or terminal type complete with
BOX soider pellets, flux and instructions,

Ask your Wireless Dealer for them or
send P.O. for sample box.

DALE FORTY & CO., LTD., BIRMINGHAM.

Selling Agents :

COOKE & WHITFIELD WIRELESS LTD.,
ST. PAUL'S SQUARE, BIRMINGHAM,
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RESULT OF SUPREME
TECHNICAL DESIGN.

The R.I. famous intervalve transformer is
the only one on the market to-day with the
remarkably low self-capacity of 18 micro-
microfarads. After extensive research in our
laboratories and by making use of the results
obtained by eminent investigators in the same
field, we found that the only possible way in
which the transformer could be improved was in
the sub-division of the windings, thereby reducing
the self-capacity. This innovation was hailed as
a great advance in the design of the intervalve
transformer, and since then nothing has been done
to improve it.

Now, the result of the remarkably low self-capacity of the
R.I. Transformer is the perfect and natural reproduction
of speech or music. The personality of the artist lives in
radio reproduction if an R.I. Transformer is used.

Unsurpassed tonal beauty is the result of the faithful repro-
duction of every fundamental note together with its attendant

When buying R.I. Transformers delicate overtones.
see that they are contained in
T L G Test it for yourself—the only real test. Take any simple

receiving circuit and couple it to an amplifier built with an
R.I. Transformer, with any ordinary valve, and you get
perfect music or speech. In order to get equally good results
with any other transformer you will have to use special
valves, and in most cases you will get inferior results.

Over half-a-million R.I. users will confirm this. Y®u cannot

have better proof of the efficiency and value of a component
that has obtained a classic name in the Radio Industry.

Write for the R.I. Blue and Gold Calalogue, free on application.

: THE MARK OF BETTER RADIO »

Advt. R.1. Ltd., 12, Hyde St., New Oxford St., London, W.C.1, P.C.14.
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APPARATUS TESTED. i
(Continued from page 1078.) i
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will invent samething really good in this
direction. And that reminds us, we recently
tested a *“ Lyn Din,” a permanent detector
manufactured by John Walker & Co.,
1, Lancashire Court, New Bond Street,
W.1. Now that Lyn Din has been in use
for some

time at odd
periods, and 1
is still giving [ eaaaas e

good service. ; %

. ¥,
”,

| aves

If it keeps
this up for a
few months,
then it will
easilv have
justified its
retail price,
which is but
ls.—not a
high price
for even a
weel or two’s
escepe from the bondage of crystal scratch-
ing !

A Tungstoue accumulator plate
partially assembled.

* k *

Messrs, J. & W: Barton, 22a, Virginia
Street, Southport, have sent us a sample
of their * Can’tcross ” connector. Sold at
b6s., it should appeal to listeners who desire
to incorporate in their receiving outfits a
battery connector with which mistakes
cannot be made once the initial connections
have Lbeen completed.

Popular Wireless and Wireless Review, January.2nd, 1926,

An accumulator that will be new to the
majority of our readerg is the * Tungstone.”
An  all-British production, remarkable
claims are made for it by its manufacturers,
the Tungstone Accumulator Co., Ltd, 5,
St. Bride’s House, Salisbury Square, London,
E.C.4. These include, for instance, the
claim that it will stand dead shorts without
damage. We had have the opportunity of
examining a Tungstone accumulator very
thoroughly, and our opinion is that it does
indeed include distinctly original if not
entirely revolutionary points of design. In
fact, the particular model we have in mind
almost bristled with such, not the least
intriguing being its removable plates. In
about 15 seconds, with the assistance of a
couple of spanners, the plates can be com-
pletely removed, en bloc. The plates from
one cell can be lifted out and dropped into
one of the other cells, if desired. No wood
separators are employed, patent grooved
supports which do not encroach to any
considerable extent between the plates
being a feature of the Tungstone. We have
in our possession a 6-volt Tungstone which
will be given some severe work to do this
winter for car starting and lighting, so that
we will be in a position to judge how it
stands up to real hard work at the con-
clusion of a few months. In the meantime,
we advise interested readers to obtain one
of the Tungstone circulars—it will be found
to contain a mass of information ahout that
product, including details of special H.T.
and grid bias units.

* * *®

A very novel crystal detector was
rccently brcught to our notice. It ia
known ag the ‘ Permec,” and is made by

Permec, Ltd., of Junction Place, Praed
Street, W.2, and is retailed at 6s. By
means of a most ingenious series of cali-
brated mechanical movements, every spot
on the crystal and every degree of pressure
of the cat’s-whisker can be recorded with
precision. Only two moving knobs are
employed, but one of these performs most
original double duties.  The Permec is
very well made and has a * guinen ™ finish.
Messrs. Permec are to be congratulated
on being able to produce a completely
British article of this nature at such a
reasonable price. Readers are advised to ask
their dealers to let them examine this new
detector ; they will find it nothing if not
interesting.

The * Revo *"loud speaker—one of this season’s new
models.

)

S

These headphones give faultless
reception.  The large and extremely
sensitive dizphragms are made from
special Stalloy and fitted with highly
polished earpicces of moulded ebonite.
Flex:ible cords are fitted to outside of

earpicces ensuring easy replacement. A self-
adjusting headband eliminates any tendency

to catch in the hair, 1 9/6

Sold under the Fuller
guaraniee of good seryice.
4,000 Ohms— Pric

London Depot :
176, TOTTENHAM COURT RD., W.1.
Telephone: Museum 9008,

e

'Z% 1

T

upreme uality
in Headphones

FULLERS UNITED ELECTRIC WORKS

P

............... -

g Telephone :

Hlford 1200 (6 lines).
: Telegrams ; g
i " Fuller, Chadwell Heath " :

oot / - “7’
m M - W

—

LTD., CHADWELL HEATH, ESSEX.

y Yy

T74-tex
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All Editorial Com;mications to be addressed to The Edi;r, POPULAR

WIRELESS, The Fleetway House, Farringdon Street, London, E.C.4;

Editor :
NORMAN EDWARDS, M.Iinst.R.E., F.R.8.A,,
F.R.Q.S.

Technical Editor
Q. V. DOWDING, Qrad.l.E.E.

Assistant Technica' Editors :
K. D. ROGERS. P. R. BIRD.

Scientific Adviser :
Sir OLIVER LODGE, F.R.S.

Staff Consultants :
Dr. J. H. T. ROBERTS, F.Inst.P.; J. F.
CORRIGAN, M.S¢.,A.1.0.;C. E. FIELD, B.Sc.

Forcign Correspondents :
F. M. DELANO, Paris; Dr. ALFRED
GRADENWITZ, Beriin; L. W. CORBETT,
New York ; P. F. MARTIN, Italy: W.
PEETERS Holland

The Editor will be-pleased lo consuder arlicles and
photographs dealing with all subjects- appertoining to
wiretess work. The Edilor cannot accept responsibility
Jor manuscripts and photos. Krvery care will be taken
to relurn MSS. not accepted for publication. A
stamped and addressed envelope must be sent with
every aiticle.  All contributions to be addressed to
The Kditor, The Flcetway House, Farringdon Street,
dondon, X.C.4, All inquiries cencerning adverlising
rates, ete., o be addressed to the Solc Agents, Messrs,
John 1, Lile, Lid., 4, Ludgate Circus, London, E.C.4.

The Editor desires to direct the allention of his
readers to the fact that, as much of the information
giren lo the columans of this paper s of a technical
nature and concerns the most recent developments in
the Radio world, some of the arrangements and speciali-
ties described may be the subject of Letiers Palent, and
the amateur and trader would be well advised to oltaiy
se{mc‘ssr’on of the patentees to use the patents before

oing 0.

PATENT ADVICE FOI! READERS.

The Edilor wiil be very pleased to recommend
readers of POPULAR WIRELESS who have any wireless
irventions fo patent, or who desire advice on patent
questions, to our patent agent, Lelters dealing with
patent guestions, if seit to the Editor, will be forwarded
to our own patent advisers, where every facility and
*kelp will be afforded to readers.

TECHNICAL QUERIES.
Letters should be addressed to :
Technical Query Dept.,
¢ Popular Wireless,”
The Fleetway House,
Farringdon Street,
£ London, E.C.4.

They shonld be written on one side of the paper
opty, and MUST be accompanied by a stampceld
addressed-envelope.

Querres should be asked in the form of the numbered
questions : (1), (2), (3), etc., but may be accompanied
by a short letter giving any meceszary additional
particulars as briefly as possible.

For every question asked a fee of Gi. should be
enclosed. A copy of the rumbered questions should
be kept, so that the replies may be given under the
numbers. (It is not possible to reproduce the questioa
in the answer.) g

IMPORTANT.—If a wiring diagram, panel lay-out ot
list of point-to-point wiring is regunired, an additional
fce of 1/- must be enclosed. .

Wiring diagrams of commercial apparatus, such as
sets of any particular manufacture, etc., caonot be
supplied. (Such particulars can only be obtained from
the makers.) | |

Readers may submit theie own diagrams, ete., for
correction or for criticism. The fee is 1/- per diagram,
and these should be large, and as clear as possible.

No questions can be answered by *phone.

Remittances should be in the Iorm of Postal Orders,

L Quéstivony
‘an Ag{WepD

\\ e
FRAME AERIALS.

L. 8. A (Acton, London, W.).—Haz a
frame aerial any advantage over an outdoor
aerial ?

Tt is far less efficient than a good ountdoor acrial,
and is useless for crystal set or single-valve working
except under very special eonditions.

Its disadvantages can be overcome with the ail
of several stages of H.F. amplification, and then the

strong directional properties of the frame aerinl are
sometimes of great value.

DRILLING EBONITE.

*“ Coxstructor ” (Maidenhead, Berks).—
When drilling chonite, 1 find it difficult to
start the drill at the exact point necessary
for the spacing of valve legs, ete. ~ What is
the best method of cnsuring that the’ drill
works exaetly from the centre marked ?

(Continued on page 1084.)
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VACUUM
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Varying resistance in a grid
leak is the cause of much of
the cracklng and parasitic
noise in Loud Speakers and
headphones.
Vacuum Grid Leak, the re-
sistance element of which
1s manufactured by a sccret
process, is safely enclosed in
a frosted glass tube, in

vacuum. No chemical action
due to either atmosphere or
light rays can take place.
Result—a constant resistance
under all working conditions.

Made in six sizes, 03, 1°0,

The EDISON SWAN ELECTRIC Co., Ltd.,
123/5, Queen Victoria Street, E.C.4. A

\ !
The Ediswan Value b

always be used.

Rheostats,
couplers.
Tuning Devices.

IGRANIC  Filament
Rheostat Plain Type {Pat,
No. 195903).

Resistance

Price 3/6

TO ensure the perfect functioning of any type of valve the * best value ”
for the filament resistance as specified by the manufacturers should
The range of Igranic Rhcostats gives you a choice for the

control of every type of valve.

It includes Vernier and Plain types of 4, 6, 8, or 10 ohms resistance, the
Dul! Emitter type having 20 or 30 ohmns resistance and the Auxiliary
Resistance for fitting to existing rheostats to give an additional 25 ohms
resistance in order that Dull Emitter valves can be used.

The * best value ” in Rhcostats bears the the trade mark IGRANIC.

Ask your dealer about them,
IGRANIC RADIO DEVICES include:
Honeycomb Duolateral Coils. Variable Condensers.
Intervalve Transformers.
Coil Holders,
Switches.
Igranic Super-heterodyne Receiver Outfit.

Fixed Condensers. Filament
Variable Grid Leaks, Variometers. Vario-
Potentiometers. Combined Instruments. Vernier

Anti-microphonic Valve Holders, etc., also the

4 ] ) : All carry the IGRANIC guaranize.
20, 30, 40, and 50 L -
VACUUM megohms, Write for__ZCOMPANY . ke
Brasches GrasGow
GRID LEAK 2/6 each. BiryiNGsaM LEEDS
BristoL MaNCHESTER
ASK YOUR DEALER ABOUT THEM. Carpirr NewcasTLE

14 Queen Victoris
LONDON

,’\“,\\ A

\

AAA

Works: Elstow Road,
BEDFORD.

AMAAANR ARG

Ui

A A
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| WHY THE ALL-BRITISH

“RENOWN?”

Is the LF. INTERVALVE
TRANSFORMER FOR YOU!

BECAUSE: o h_i,s British through-
out,

It contains 24,QOQ_ turns, and is
made in any ratio.

It is hermetically scaled.”

*“ It 1s guaranteed for twelve months,
and the opportunity is extended of
making comparative tests agains\
any other, for fourteen days.’

** Many thousands of readers of this
publication endorse our claim that

the ‘RENOWN ' is the best
BRITISH intervalve transformer.”

Think again, and
THEREFORE’ purchase the
WORLD?’S best intervalve transformer

THE FAMOUS BRITISH ‘ RENOWN.

ALL RATIOS 8/4 Post Free
40,000 turn iron core inductance CHOKES Price 8!4 Bost Free.

for smoothing coupling and filtering - -
We rewind any make of L.F. intervalve transformer S/="Post Free.
Send for descriptive literature, Trade enquiries invited.

TRANSFORMER REPAIR CO.
PORTSMOUTH

“RENOWN"
Barn, Bak

vom
Transtocmer Repéir o8
1 o prlat d®

Half actual size.
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“Here’s CLIX indoubleharness,”

“CLIXIE”

. -
kemssacavesnseaganenm

LCCLTTTTTY TP YT TTreey
.

says CLIXIE

* Wherever there’s a possibility of
a short-circuit being made by the
contact of two independent plugs,
there’'s the place for a CLIX
TWIN PLUG,” says CLIXIE.

“Each of these TWIN PLUGS, consists
of two CLIX plugsockets complete with
insulators and locknuts and harnessed
with a double insulating link. You'll
find them most effective in H.T. and
I.T. battery connections, input and
output ¢tonnections, and multiphone
applications.

As every- CLIX is the twin of every
other CLIX, it might seem good enough
to link any old couple and call the result
a CLIX TWIN PLLUG; but it isn’t good
enough for us. The two plugsockets are
gauged up together to the last thou-
sandth of an inch; the Siamese Twins
are -strangers in comparison | >

Retail Prices : o
CLIX with ¢
Locknut 3d.

CLIX Adapter
with Locknut 2d. &

CLIX Insulators
(8 colours)
1d. each.
CLIX Bushes

Are you well-connected? Try

(6 colours) . IX
1d. pair. CL
CLIX Twin Plug
complete 1/- The Electro-Link with 159 Uses

AUTOVEYORS LTD., 84 VICTORIA ST, LONDON, S.W.1

¥ Yy O VvV W W U 7N

~ failures ?
You can be sure of success by using

BECOL

EBONITE

Guaranteed
Free from

Surface Leak-
[ :  age.

Ask your dealer for it.

Why buy junk and get

Made from the
best materials.
It has proved
itself. - Try it.

RODS, TUBES, SHEETS, PANELS
THE BRITISH EBONITE Co. Ltd., Hanwell, LONDON, W.7.

ohms, whiist a continuation of
this is of 30 ohms resistance,
The resistance element is wound
on a hard fibre strip under great
tension. One hole fixing is pro-
vided and the terminals are

laced in convenient positions.

be contact ‘arm has a smooth,
silky action, and all metal parts
are nickel-plated.

3/9 PEERLESS 3/9

——

Two in One!

The new Dual Rheostat = a
‘ Peerless ” product in every way.
Specially designed to meet the
demand for a resistance equally
applicable to bright or dull

emitters. It has two windings—

.one offering a resistance of 6

DUAL RHEOSTAT

Ask your Dealer or send direct.

THE BEDFORD ELECTRICAL &
RADIO CO., LTD.
22, Campbell Road, Bedford.

8d. to 10/-

Never before have you seen such a comprehen-
siverange of really efficient tuning coils at such re-
markablylow pricesas that offered by themakersof

REFLEX COILS

The prices and sizes_are from No. 25 at 8d.to
No. 1500 at 10/-, he larger sizes (No. 400-
1500) are specially suitable for use as H.F.
Chokes. There is also a special 5XX loading for
crystal setsat 1/6. " REFLEX™ are the enly
Enﬁrely

successful self-supporting coils I'!Iadc.
{ree from all capacity-causing fittings.

Try the **REFLEX*’ on yjour set and
noticethe difference. From all good dealers
Also ask to see the mew patont REFLEX
* Coil Plug. Price 1/
Reflex Radio Co.,Ltd.,
198, prer Clapton Rd, ES5
Phone Clissold 4852

The super low-loss'coil that gives
the utmost possible results.
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RADIOTORIAL
QUESTIONS & ANSWERS.

(Continued from page 1082.)

When the position has heen marked off, a small
hole should be punched for the drill to start in. Al
that is necessary Is a light tap on the puneh from a
small hammer.

TYPES OF COILS.

R. N. (Rickmansworth).—In circuits where
large duolateral coils are required, can basket
coiTs be uscd instead ?

Yes, several bagket coils with a total number of
turns approximating thnt of the required duolateral

coil can be connected up in series and clamped
together, with quite good results.

SIGNALS IN NEAR-BY AERIALS.

T. 8. E. (Weston-super-Mare).—How can 1
prevent a scratching noise in my 'phone cvery
time my neighbour adjusts his erystal ?
We are both using crystal sots.

Tf vour aerial is close to that of your neighbour—
which it probably is—try and separate it by as great
a distance as possible, erecting it at right-angles to
the other one, if possible. Failing this, suggest to
vour neighbour that he tries ome of the crystal
detectors now on the market which remain set and
reqtuire no adjustment.

CARE OF ACCUMULATORS.

E. F. A. (Caterham, Surrey).—I am buying
my first accumulator shortly, and as I have
never had any experience of electrical work, I
should be very glad of some hints upon the
care of same. How should I treat the accumu-
lator so as to ensurc it is properly charged,
at the correct rate, etc ? )

We cannot do better than refer you to the following
hints, which are supplied free by A. J. Stevens & Co.,
Ltd., to purchasers of their well-known accumulators :

“ A new accumulator requires just a little carc
and understandlng if it is to give good service in

Popular Wireless and Wireless Review, January 2nd, 1926.

its later life, After it hns delivered about three-
quarters of its charge, send it to be re-charged, even
it it is apparently good for many more hours. After
its. first or initial charge, please -do not use it till
you cannod get any more out of it.

“Tell the man who is charging it that it is a new
battery, and to follow the makers’ instructions.
It will pay you in the long run to have the original
acid removed and replaced by fresh., Never run
the battery to exhaustion at any time, but special
care must be taken untll after the third or fourth
charge. It is only after this period has elapsed that
any accumulator is in its normal condition, and we
cannot too strongly urge you to have just a little
patience if you wish to obtain the best possible
results from your battery.

¢ These remarks apply equally to every make. The
better the battery, the more care it deserves.

“ Replace spilt acid with fresh acid having a specific
gravity of 1°225 at 60° F.

“ Replace loss owing to evaporation with distilled
water. The use of tap water will seriously affect
the Hie of the battery.” &

CRYSTAL SET ALTERATION.

R. L. (Heston) submits a crystal ciccuit for
criticism, and asks why he cannot receive the
Paris time signals although ho receives London
very clearly.

Your circuit is ¢nite correet, and for wave-lengths
up to about 900 metres it shonld be very select!ve.
Probably vour loading coil is not of a correct value.
A suitable one is as follows. About 130 turns of
26 8.W.G. should be wound on a cardboard former
with 1} in. centre diameter in basket fashion. Nine
slots are required, and the wire may be taken through
alternate slots to save room, if desired.

CUTTING OUT AN H.F. VALVE.

F. F. 8. (Birkenhcad).—I have a three-
valve set (H.F., Det. and L.F.), the first two
valves of which are.very much upon the lines
of the “P.W.” Continental Set. The aerial
coil (35 or 50) is tuned by a 0005 variable
condenser. and the 75-turn tuned anode coil
is tuned by a similar condenser, but having
a capacity of only 0003 mfd. I find that
when listening to Liverpool and the neacby
stations the H.F. valve makes verv little
difference to the signal strength. For the sake

of economy 1 should like to be able to switch
out this valve, if it can be done without much
trouble. . )

What is the best method to accomplish this,
which involves but little alteration to the
wiring of the existing set ?

The accompanying diagram shows a simple cnt-
out for the H.F. stage, employing a single-pole double-
throw switeh, or one of the switch-arm-and-two
studs type. y

To install the switch. first break the lead which
conngets the anode coil und condenser (C.) to the
grid condenser (C.). ] ]

The grid condenser side of this lead is then joined

A Jr TR P
HZWIALX XY

Sumple Cuk-ut Yo the 4 £ Shige. .

|+

to the centfe of the S.P.D.T. terminals (or to tha
switch-arm, as the case may be). The other end of
the anode-coil-and-condenser-lead is taken to an
end of the switch (marked 3 in the accompanying
diagram). .

It will be seen that when the switch is thrown into
the ““ up " posttion it re-makes the connection which
was broken. X

To switch in the first valve, all that is necessary is
to connect the remaining side or stud of the switch
to the grid-tead of the first valve. When the switch is
in the ‘“down ”’ position the grid condenser is dis-
connected from the anode circuit and connected
instead to the top of the A.T.1., and to the aerial.

1t is, of course, necessary to turn off the fillament
rheostat of the first valve when this is not in use,
And it should not be forgotten that when an HLF.
valve is switched out of circuit it is necessary to re-
verse the leads to the reaction coil. N

BUY “F.A.R.” THE BEST
The ‘“ FAR” L.F.

)

TRANSFORMER

P

N

Acknowledged to be the
finest on the Market.

OF ALL DEALERS,

21, Warwick Lane, London,
E.C

Telephone ; .CENTRAL 4872,

(SHROUDED)
Ratio 5—1. 1 5/’
Ratio 1—1 ... 13s; 3d. each
Ratio 3—1 .. 14s,3d.each
Ratio 10—1 .. 16s. each S bimiias beea
. Service.
Sole Agent ; M. BOBIN,

The P

Potentiometer,
Follow the

TIOMETERS.

o
A

Ttk o

C.E. PRECISION RHEOSTATS, oaiibrated’

7 and 15 ohms, 2/9, 30 ohms, 3 /-

- C,.E, PRECISION POTENTIO-

METERS, essential for efficient
H.F. control, 3/9.

All C.E. PRECISION Components

are GUARANTEED land

PRECISIOX.""

The Experts’ Choice!

When it comes to choosing a Rheostat or
don't take
experts’
efficlency get ** C.E.

HOLE FIXING RHEOSTATS &

USED IN SUCH FAMOUS CIRCUITS AS:
The 1926 Unidyne 2-Valver

The Marcuse Short Wave Receiver,
The Household 3-Valver, and others,

These components provide the finest possible
control. Their sweet and progressive action
and fine stability effectively safeguard the
valves from all possible strains., The dials
stlvered and
and add greatly to the appear-
ance of the sct.
Rheostats, and Potentiometers, but -you
most-certainly can't get better than

C. EDE & CO,,

any chances,

choice—for utmost
PRECISION '* ONE.
POTENX- -

. accurately
You may pay rmore for
C.E.

ES

56p0997300ﬁ

re to get particulars of the Pilot

; A wide range of first class

available—Crystal, one-valve, Reflexes, Neutrodynes,

Muiti-valve Sets—in fact, every type up to an 8-valve

Super Het. We supply all workiug instructions, blue

4. prints, drilled and engraved panels and all components.

ilot Service enables you to build a Set guarantecd

to work as well as a ready-built one at the bare

cost of the Components. Combine economy with ?)d
L]

B:]FORE you decide which type of set yon will

efficiency by building a Pilot Set. Send for a
copy of this Pilot Manual to-day. “Post frce
PETO-SCOTT CO.,, LTD.
Head Office & Mail Order:
77, City Rd., London, E.C. 1
Branches :
62, High Holborn.London.W.C'.1

Walthamstow : 230, Wood 3 Lreet:
Plymouth : 4, Bank of England

. lace
Liverpool: 4, Manchester Street

The PILOT
MANUAL

thoroughly TESTED before des-
patch.  Obtainable through all
reliable dealers.

High Road, Byfleet, Surrey

ALL Enquirics to London Eleciyic Stases
Lid., 9,8t Mantin’s St,, Leicester Sq., W.C.a

Gilbert Ad. 4273_\_\____

designs
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BROADCAST NOTES.

~ (Continued from page 1072.) NN

big receiver at Adastral House. Thus, thero
would have been nothing extraordinary in
the announcement that the request to reopen
Marconi House aerial temporarily had been
turned down for perfectly sound reasons.
But no, our pundits did another of their
famous impersonations of theclam, and in
the end have suffered a great deal in
prestige.

Why should the Wireless Telegraphy
Board work in secrecy as secluded as a
grand chapter of Klu Klux Klan ? Tt is a
very necessary and important body which
takes decisions affecting millions of people.

There should be publicity for all the-
decisions in which the interests of broadcast
listeners are at stake. As for the B.B.C,,
while one readily admits the difficulty of
their position, I find it a little hard to
justify. their attitude in the recent incident.
Why all this deference to officialdom ? Why
all the agitated denials of what any intelli-
gent and informed person knew to be the
truth ?

% # * : _
: ¥ il 22

The B.B.C. and the Press. : Wz 22 Na
During his evidence at the Broadecasting 4 - = { w(////%" =

Committee, Lord Riddell, on behalf of the
Press, mentioned that if the broadcasting
authority were allowed to put out news
before 7 p.m. then the Press would have to
reconsider whether they would continue to
allow the agencies to provide any news for
broadcasting. The same would apply if the
broadcasting authority were allowed to try
to collect news on its own. Now, there was
niuch more in this statement than meets the
eye, and I am able to give the first published
account of the basic facts and tendencies
recognised by what is virtually a threat in
reply to a threat.

Now the threat which started this
exchange originated at a time last spring
when an ineffectual endeavour was- made
to take advantage of the clause of the B.B.C. y
licence which enables the P.M.G. to grant C O UR AG E
another licence if he is convinced that the iy
ge?tgn 15{?;;’;}’::@ out 1t":)w‘;:(i ;‘&gﬁg‘lm¥ 1 Courage inevitably brings its due reward. Bunyan,

; g P“ﬁs hrg BBC g 7N Milton, Gatileo and a hundred others possessed the
xﬁgeo?vge\ggff; ixfa.(?etqfllﬁe a.nd 'an:,:s Z! ? ) moral courage 10 foreswear that which fhey could
Ll Dt eivem “intuptter eousihiics b§ not reconcile with their ideals. They suffered, but

b the world 10-day pays iribute to their courage.
radio. Their real reason, however, was to - &

Bi
!
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undermine the b]g groups now in control of 4 N = !Eureka entered a highly qompe&ilive field with new

the British Press. 7 ’ ideals and new ideas. Eufeka was the firstto possess B \"
Thousands were spent. Secret agents 2 ) the courage 10 make radical imprgvements in trans- 5

were about in all directions. There were #1: / former design. A non-luminated core, a coppered %

§teel case, hermetically sealed c"ox_itgr_lg?, huge wind-
ings—all these transformer imp;&veme‘ms date back
Ay

to the first Eureka Concert Grand: ™+

certain minor repercussions in the Courts
but no tangible result accrued. The
-great conspiracy failed in its immediate
purpose,-but the echoes have not yet died
down. The P.M.G. became alarmed at the
apparently inferior news facilities of the
B.B.C. The B.B.C. became restive for an
extension. The public were a little harassed.
The Press saw a challenge but did not
recognise the challenger. With all his _
wonderful acuteness Lord Riddell was
unaware of the full effect of his threat. In
the battle that is to come between what our
American friends call ¢ The real honest-to-
God big man groups,” broadeasting will "be
the determining factor. Lord :Riddell's
challenge should be to a foreign group;
otherwise it is not aimed in the right
direction. Watch the House of Commons in
May !

e 5
222

Once-again history repeats itself—and the courage
to go ahead in the face of technical difficulties and
S dlsagpoimmenls has brought undeniable success to
[3) the Eureka—the Transformer which ™ re-creates the
living Artiste.” T
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Eurcka Concert Grand v 25/- Ne. 2 . . 21p
Baby Graud, Nos. 1'and 2 .. 15/- Reflex. . 15/
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Gilbert 44, 4350,
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LIBERTY PERMANENT DETECTOR
The Original One-Hole Fixing Detector.

Stop Fiddling with Cat's Whiskers.

Refuae
inferior
jmita-

1 tnsist on

Technical Reports,

ﬂm:eln%n Amatenr Wireless :
RN ATC Popular Wireless :
LIDSTEE Wireless Weekly :

FIXING.— One - hole
clips or by two picces
copper wire to cxlsting
dutector terminals.

509, more efficiency
650% lower price
*THE '’ 100% DETECTOR

The * Liberty " Detector gives
more sensitive reception er.
manently than a_cat’s-whisker
ives Temporarily. No hunt-
ng for that ** special epot ** lost
by tho elightest vibration. Tie
*“Liberty’ is entirely un-
affected by _vibratiom, sensitive

Letter: from readers discussing interesting and
topigal wireless evenis' or _ recording unusoal ex-
pariences are always welcomed, but it must be clearly
understood that the publication’of such does in no way
ndicate that we associate ourselves with the views
xpressed by our, correspondents,” and we cannot
céept any respoosibility for- informiation given.—
Editor.

: 'PHONE EXTENSION LEAD3.
The Editor, POPULAR WIRELESS.

Dear. Sir.—1 have a 1-valve set and it may intercat
your readers to know that by runnivg cotton-covered
wiré (fine).fifom the ‘002 fixed condenser across the
’phones, to *phone terminals placed underneath the
ends of the mantelpieces, it is possible to hear the
broadeasted programnies with greater comfort and
convenience in ail the zeoms of the house. The cotton-
covered ‘wire can be run along the edge of the cciling,
ot along the wainscotting, or any part of the room
which affords protection and where it will not be
conspicuous, and tappings can be taken off to the

:al)l‘og'oerlb;;l'!d that loud spot” can- Rrom a'"
dealers or direct
Radiarc Electrical Co., Ltd. | PRICE 3/6
Bennett Street, London, W.4. COMPLETE

~——HEADPHONE REPAIRS ——

Rewound, re-magnetised and readjusted. Lowest
prices quoted ob receipt of telephonos. Delivery three
days. —THE VARLEY MAGNET CO., London,
S.E.18. ‘#hone 888.9 Woolwick. Est. 26 pears.

END YOUR EARTHLY TROUBLES.

ZIGLAG

ELEC 5 OR EARTH F;B\JE

—

50% BETTER RESULTS
OR MONEY RETURNED
UNDER GUARANTEE.

5 /6 Post  flectrical &General Sundriesltd
Free. 1 Victoria Strect SWE .,
A & & 4

GET TO KNOW
‘I%/iettﬂmtﬁeﬂ

CABINETS

Being actual

. Wireless
Cabinels we can offer an unrivalled selec-
tion of De Luxe and Parlour Models which
should be of comsiderable lnmx;én to you.

manufacturers  of

Prices ranging from 1 5 0 0 from
stock or made to order in 7 days, and ex-
pertly constructed to your own specification.
Write for Ilinstrated List. Estimates scnt

post free. Panels for any cabinct and com
plete ies can ba supplied.
100-pago Accessory Catalogue,

L= post free, 3d. Get wour Cabinet
ouilt by PICKETT BROS.
{Members B.B.0.), P.W

I Cabinet Works,
<> Bexley Heath 5

London).

e

replying to advertisements

WHEN please mention ‘' Popular

Wireless and Wireless Heview '’ to ensure
prompt attention. THANKS !

vy ~
' GENUINE
oNITE
pANELs

11djo§ning rooms from the main circuit. The wire can
be run between the door and the posts, and the former
shut on to tlie wire, which must be slackened to allow
it to be pressed into position, where it will remain if
fixed and not pulled. Provided the wire is flxed it
will not hurt, and if the door presses too hard upen it,
this ¢an easi[y be remedied. Of course, the insulation
and connections must be good, and one has to tunc
in before taking the ‘phones to another room. Ihave
had this arrangement for a considerable time and it
i3 most satizfactory using three pairs of ’phones.
Yours faithfully,
H. NORMAN.
The Cot,
Datchet, Windsor.

THE “P.W.” CONTINENTAL SET.

The Editor, POPULAR WIRELESS.

Dear Sir,—Some few months ago I built the
“P.W.” Continental set and am pleased to report
that its performance is well up to the usual high
standard of * P.W.” sets. Living, as I do, only two
miles or so from 2 I O’s aerial, I experienced difficulty
‘in cutting him out when listening to other stations;
7o [ Have added a scries wave-trap consisting of a
‘0005 variable condenser shunted across a 30-turn
basket coil, nnd as a further refinement one stage of
L.F. amplification. This is a great improvement
and I can now separate Stuttzart (446 m.) from
Tonlouse (44l m.?), and the latter station fromn
Belfast (140 m.). Also Oslo (382 m.) from Bourne-
mouth (336 1n.) and Brussels (262 m.) froin Elberield
(259 m.). The last two I ean get on the loud speaker :
but I find that fading is more in evidence on the
lower wave-lengths.

Having calibrated my set, I can, in addition to thé
above, receive the following stations while London
is trausmitting : Berlin, Munich, Birmingham, Frank-
furt, Ecole Supérieure, Rome, Glasgow, Breslau,
Miingter; Newcastle, Hamburg, Madrid, Petit Parisien,
San"Seb:3tian, and most of the German relay stations.
All the above come in at good ’phone strength with
the exception of Rome, whose output, I understand,
has recently been reduced.

The coils used for the above are as follows : Aerial
60, anode 75, reaction 40. A.T.C. in series except for
Berlin, I find it poessible to get within about 20
metres of 2 L O’s wave-length before this station is
Lieard in the background. Recently at about 2.30 a.m. I
tuned in four Americans. They were rather falnt and
Y did not get their call signs, although some musical
items came over well. No wave-trap was necessary
or désirable for the above. I will now close with my
best thanks to the designer of such an etficient set,
and prosperity to POPULAR WIRELESS.

Yours sincerely,
WirTER N. NOTCUTT.
99, Hungerford Road.
Holloway, N.7.

speaking  station,

THE TRINADYNE.
The Editor, POPULAR WIRELESS.

Dear Sir,—Mr. S. E. Cryer’s letter in a recent issue,
re the Trinadyne. induces me to write about that
circuit endorsing all he says.

After experimenting with several circuits, I have
made up the Trinadyne permanently, as I find it is
the clearest and sweetest set 1 have ever heard.

The circuit is in “ P.W.” for May 2nd (Fig. 3).
There i8 an error in that diagram—the A.T.C. should
be -001.

I put in switeh to cut out last valve, nsed * Energo
and “ Ferranti ” for transformers 1 and 2 respectively,
and the sceondary of a little transformer for choke.
All -the variable condensers need veruwiers. 1 use

"Philips’ valves.

Here, about six miles from 2 L O, that station
comes i splendidly on L.8. with two valves, and
5 X X comes in equally well. With three vaives these
are too loud, though still clear and crisp. Radio-Paris
is ]audiblc on L.S. with two and loud’ with three
valves.

T have devoted only one evening to DX and
then got 5 I T practically clear of 2L O, Radio-
Paris practically clear of 5 X X. and Hilversu
quite clear. After 2 L O shut down, the following
came in: Madrid, Petit- Parisien (?), an Italian
a German station, and other
stations were apparent, but owing to lack of
experience I could not get them.

The set is stable and apparently does not * oscillate”
easily, does not howl with 30-ft. *phone leads, and
is easy to handle though very delicate in tuning.

I too should appreciate a “ P.W.” investigation into
this set, which I feel certain is ideal for local loud
speaker work, as it i3 as clear as a bell and so easy
to handle. Thanking you for the help I have had
from your excellent paper.

Yours faithfully,
WM. R. C. MATTHEWS,

43, Deanhiil Road,

East Sheen, 8.W.14.

P.S.—T find a cat’s-whisker detector essential for
DX, but a perikon excellent for local station.

THE ONE-VALVE REFLEX,

The Editor, POPULAR WIRELESS.

Dear Sir,—I should just llke to add a word of
congratulation to vour already long list of compli-
ments, this time regarding the * One-Valve Reflex,”
deseribed in “ P.W.” No, 175, October 3rd, 1925

I have made this set up twice, the first time on an
old panel, using old components, a foreign D.E, valve
and home-made coils. The only decent thing in the
components was a new R.T. detector. Well, con-
sidering my ecomponents, I think yon will agree
results were very good. I am only about 2! miles
from 2L O, and of course that station Is uncomiort-
ably loud at full strength on ‘plionzs, and I could
manage to work a * Baby ” Stirling lond speaker
distinguishably’ on TLondon. Bournemouth was
easily obtained, as also were Birmingham, Neweastle,
and Manchester.

I can never manage to get Daventry.
put that down to my nearness to 2L O.

But Sunday is what I class as *“ my day out.” 1
can have a rare old shuffle over a zood many miles,
starting off with amateurs in th¢ morning, B.B.C.
stations in the afteruoon, and I can get Continental
stations quite easily on Sunday evening hefore 2 L O
comes on. That is one peculiarity regarding this set ;
if I get a distant station before London comes in I
can hold it, but if London is already on I have a rare
job to ‘“reach out ''—though I can cventually get
somewhere else, although London is in the back-
ground all the time. This must, of course, be due to
my nearness to 2 I, O. There is no denying that it is
a wonderful small set and will honestly be worth
.jmyone's while naking up. For volume and range
ﬁ, is a marvel and you really are to be congratulated

Yy

However, I

ANOTHER REGUILAR READER.
129 Flat, 2, High St.,
Shadwell, E.1.

THE “ POPULAR WIRELESS ” CONTINENTAL BROADCASTING TIME-TABLE (continued from page 1076.)

Transmiss’n| . . | Wave- |Frequency
Starts Endgl Station and Call Sign length in kilo- Days of the Week Nature of Transinission
TN T | I metres cycles
21.3012210; Dortwmund .. .. .. ..| 233 1060 Sunday .. .. .. o Dance. “i
21.30(24.00| Radio-Toulouse .. .. .. 441 80 Weekdays. . Concert ot Play,
21.30|22.45| Berlin .. .. .. .. 505&576 | 584 ; 521 | Saturday .. .. .. Dance.
21.30}22.45 S Om 3 505&576 | 594 ; 521 W(eckdaysqand %unduys Chess and Sport.
) except Saturday).
21.40{21.50| Lyngby (O X E) 2400 Weekdays.. .. .. Weather.
22.00{23.30] Cussel* Loy O B 275 1091 &b o L Concert.
22.00123.30| Frankfurt-on-Main .. . 470 o - Reélaying Cassel
22.00j24.101 Bilbao (Viscaya) (E.A.J.11) 383 Daily - News, Concert,
22.00123.10| Radio-Cima (E A J19) .. 402 745.8 | Weekdays. . Speech, Music.
22.00123.00( Hamburg®* .. .. .. ..| 305 5 Sunday .. .. Dance.
22.00/124.00| Madrid (EAJ7) .. .. 373 Moa., Wed. Fri. .. Concert.
22,00 ‘2{1,.00 Madrid (EAJ6®) .. .. 392 . Tuesdays and Fridays | Concert ete.
23.00123.25| Norddeich (K A V) .. 1800 166.6 Weekdays.. .. .. Weather, News.
23.00{v4.00| Radio-Geneva o 1100 i & - Dance.
23.00{01.00f Mitan .. .. .. .. .. 405 Daily o S Testing.
23.00/24.00| Vienna (O T W) - 400 . . ‘Tests (sec Notes).
24.00'01.00) Seville (E A T 5) 360 Sunday Concert.
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HOW TO ADJUST A
CRYSTAL SET.

*,

t

%

HOW many people*can adjust a crystal
set properly ¥ Not onein a hundred !
It is amazing that such a simple and
common adjustment should be done
“blindly ¥ when there i§ a logical and
proper way to do it, which every crystal-set
owner ought to learn.” Here is the secret.

Every ordinary crystal set has two
different adjustments, which must both be
perfectly made before the set will receive
perfectly. First of all, the tuning. You
ought to mark the dial of your set so that
it is always adjusted to the point where it

will slightly weaken signals if shifted even

half a degree. Most sets will receive the
local station over quite a large portion of
the dial-markings, and the first thing to do
is to find out to within half a degree which
is the very best point for maximum signals.

Wave-length Tuning,

Suppose you are dealing with a set which
will tune in, say, 2 L O, anywhere between
20 and about 50 decrees You can only
adjust the tuning properly upon weak
signals, so the first, thing to do is to find a
bad spot on the crystal which will hardly
let any sound at all come through. Now
the condenser-dial readings will be nar-
rowed down from a large reading (20 to 50)
to a small reading, say between 32 and 36.
Beyond these points nothing will be heard,
aud the exact adjustment lies half way
between the extremes, -A little more
juggling with the bad spot on the crystal
will reduce signals still further, and event-
ually you will be able to fix with certainty
the exact tuning adjustment as lying
between, say, 34 and 35, as only between
these figures can 2L O be hcard. Then
mark the dial at 345, and remember that
no juggling with this will in future be
necessary ; your- set will be eorrectly
tuned.

T}len Enjoy the Concert,

The best possible position for the cat’s-
whisker can be found in a very similar way.
Throw the tuning temporarily out until
signals-arc weak. Tickle the crystal until
the spot most. sensitive to- these weak

signals has been found, and then tunc hack
again to the 34'5, or wherever it may be,
and listen-in, with the knowledge that it

you tried for hours you would never get

louder signals than your well-tuned, well-
adjusted set is giving you,

giliiillliﬂl-lIIIIlIIlIIIlIIIllIIlllIIIHlIlIllIlIHIIIIIIllIIHlIIllIH]IIH"

PHOTOGRAPHS,

Readers are invited to sub-
mit photographs of wireless
interest for publication in
“popular Wireless.” Every
photograph accepted and
published will be paid for at
the rate of 16/6 per phote.
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Twenty years of
knowing how !

THERE’S one. thing every the passing years. For twenty
manufacturerneedsbutwhlch years the Telegraph Condenser
money can 't buy—experience. It Co Ltd have been designing and
is experience which has building -all types of
brought T.C.C. Conden- Condensers. This in-
sers to the forefront to- valuable knowledge . is
day. Experienceinmanu- - now passed on to youin
facturingall typesof fixed the form of T.C.C. Con-
condensers——expenence U~ densers. By specifying
in dealing with the -@TCC in your next Set
problems peculiar to in- = you will be assured of
sulation and capacity— extreme accuracy and
experience in producing millions uncommon dependability.
of condensers, large and small, Remember,all T.C.C.Condensers
Mansbridge and Mica. in metal cases are genuine Mans-
bridge, while those in moulded
cases are Mica. Each case is
green in colour and bears the
sign T.C.C. stamped on its side..

Money could not buy this experi-
ence. It can only be obtained
by paying the price—the price of

N (]
| e ] . PRICES" AND CAPACITIES ' Every T.CC
}:‘,ame H (] Mica Con-
ansbridge 3 Mapsbridge, 2 mfds - 4/8 Mansbridge, ‘1 mfd. - 2/6 denser is
stamped on ) Mansbridge, 3 mfd. - - 3/10  Mansbridge, *0g to ‘o1 - 2/4 ¢ contained
thesideofthe y Mansbridge, 5 mfd - 3/4 Mansbridge, ‘009 to'005 2/~ i1 a monlded
green metal y Mansbridge, -4 mfd. - 3/2 Mica, "004 to"o0r - - 2/4 green Case.
[] l

case. )\lanshndge, *25 mid.- 3/-

_T.C. C.MANS] BRIDGE

Mlca, ‘0009 to ‘000l ¢ 2/4

~ Condensers.

The Tcl:sraph Condenser Co.-Ltd., West Park Works, Kew.

Gilbert Ad. 4290,
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Britain’s Best in Radio !

THE LAMPLUGH

FILAMENT

RHEOSTAT

6 ohms.. 3/-
55| W, 3/_3
30 i ..3/6
Mcchamca.lly and electrically

sound, one-hole fixing and un-
breakable. Designed to give
perfect control of filament emis-
sion. Fit them to your new set
and secure efficiency.

If your dealer cannot supply—we can!/
Send for list,

S. A. LAMPLUGH LD.
KING’S RD., TYSELEY, -
BIRMINGHAM:.

Sole Distributors for London and Southern Counlii
The Empire Electric Co., 303, Eustos Rd., London, N.W.

'PHONES REMAGNETIZED FREE—™
D, 4,000 ohms, 5/-,
honcs Bewouud nre Remagnutimd Free.
Remugnetivln only 2/-. Loud Speakers trom 38,
Transformers from 5/- t ex

The H.R.P. Co., 46, St. Mary’s Road. Leyton, E.10

T STEEL LAKER MASTS

j ? 1s umplwd to

M. GOVERNMENT,
BRITISH ‘BROADCASTING CO,,
and to all leading sunpliers of Wireless Equipment,

Prices :—zsft. - 35/~ 30ft. - 45« 3sft, - 52/6

soft. - 63/ 4sif. - 75/- 50“ - 95/~

A “ Laker " Stecl Mast wil) improve your reception by
0 per cent.

Procurable from all wireless dealers or supplied
direct by the manufacturers,
J. & J. LAKER CO,, Engineers, Beckenham, Kest.
llule Yor Cutyelerus.
Whole:ale suppliers : Brown Bros., A. J. Dew & Co.,
Hoaghton's, Ltd.

™
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TECHNICAL NOTES.

(Coontinued from page 1058.)
its action entirely on the -pure electron
streamn from the heated filament, most if
not all of the troubles would dlsa.ppea,r

That his theory was well grounded there is

now no necd to point out. Many of the
very great devclopments of wireless during
the past few years have been made possible
by the introduction of the * hard ”’ valve.
The patent has experienced a multitude
of vicissitudes and during its comparatively
short life has not only been frequently con-
tested, but has actually been once revoked.

Stabilising H.F: Stages.

Everyone who uses tuned H.F. amplifica-
tion knows the tendency there is to self-
oscillation in such an amplifier, particularly
on short wave-lengths. There are” many
ways of checking this tendency, but one
particularly simple method is to use a
eircuit which extracts a portion of the
energy from the tuned circuit and dissipates
the same without reacting on the receiving
circuit. The’extra circuit may consist of a

few turns of wire, closely coupled to the

H.F. transformer and shorted by means of
a non-inductive resistance. For the latter
purpose an ordinary rheostat, of fairly large
maximum resistance value, will be found
to be quite .suitable. The principle is
perfectly simple: . the coupled coil merely
absorbs a pmportxon of the encrgy and
dissipates it in the resistance. The number
of turns on the coil will generally be few,
and the value of the rheostat must be found
by trial. The number of turns may be
increased (with coiisequent increase of in-
coming  signal -strength) until the self-
oscillation trouble disappears.

Use Good Ebonite.

A reader sends me an account of his ex-
periments*with different types of circuit,
the sets being in all cases mounted upon a
three-ply-wood panel. He remarks that,
contrary to popular belief, such a wood
panel works perfectly well, and that there
would seem to be a good deal of “ non-
sense ” talked about surface leakage, bad
ebonite, eto. : i

Whilst . agreeing that perfectly good
results can often be obtained by the use of
really dry three-ply wood, especially if the
surfaces: are carcfully shellac- coated, I am

_afraid I eanmot agree that the resu_lts will,

in general, be equal to those which would
be obtained, in similar circumstances, with
an ebonite paiicl of good quality. ~ For one
thing, -a good deal depends upon the nature
of the circuit and upon the disposition of
the parts on the panel, the conditions in
which the set is used,”and so on.

Personally, although it may :be admitted
that there is a certain amount of—perhaps
pardonable—elaboration in the advertise-
ments of many wireless components, I
_have always found that it pays to use really
good quality ebonite for the mounting of
the parts of a set, not only from the point
of view of the appearance of the finished
article, but from that of its functioning, too.
There are quite enough sources of distor-
tion, loss, and trouble in a wireless receiver,
without asking for more, and the prefer-
ence of a good ebonite panel to a doubtful or
inferior one is a simple precaution that is,
in my opinion, well worth while.

RADIO “ CROXSONIA” PANELS

Money back guarantee that each and all Panels.are

-free from surface leakage, Meggar te{(t) Infinity.
5 N X

87 x 57, 1/2; 7 X 67,1/3; 9".X6", 1/7; 8" 2/1,
11°x 87, 2/3 10" x 9%, 2/4; '12" x 87, 2/6; 11" x 9*,
2/7; 12°x 9” 2/10, 1?." 10’,'3/-; X 107, 3/5;
14" x 127, /- , . - thick. Post Free

Callers, cut any sne & quot,e b) Post or'Phone Clerk-
enwell 7853, Sample & prices, post free to the Trade.
CROXSONIA CO., 10, South-St., MOORGATE,-E.C.2,

REPAIRS

SETS, PHONES TRANSFORMERS .

Approved by Radic Assoc. 24 houfs. Lowest Rates.

JOHN W. MILLER, 68, Farnngdon ‘Street, E.C.4,
Phone : leml

2-.VALVE AMPLIFIER, 35/-__
T-Valve Amplifier, 20/-, both perfcct as Dew, |
Valves, 4/6 cach: smart Headphones, 8/6 palr:
new 4.Volt "Accumulator,celluloid case® 13/-. Rew
66-Volt H.T. Battery, guaranteed 7{ Valve
All-Station Set, £4. Approval wil Inwly
P. TAYLOR, . Btockwell, LONDON.

BUSHES

PERFECT
INSULATION,
Two required
for each hole

57. Studiey Roa

FOR
MOUNTING
ON WOOD.
Orders under .
1/-send 1}d. NUMBER 1 2
postage. Size of hole 4Ra, 2nA, 1/4", 5/ 10"‘3/8"
Price each: 1d. 1d, 1id. 2d.

DAREX RADIO CO., Standard Works, Forest Hlll 8, E 23

CONDENSER

for sharp and
accurate tuning

ET ONE
Postage 3d. To - DAY

MICROHM ENGINEERING Co., 7¢::
Varsity Works, College St., London. (¢ Jessa!d 2887.

VA 4 V4 74 Dl D

N7 4 \7 7

% \\4 Y N7 4\

The right pressure at the right spot

Log . More Stations

‘WITH THE BEST FRAME AERIAL,

The last word in construction and comvenicnce
with the advantages of both the pancake and sole-
noid types of windings. Ingeniously devised to
fold in a few seconds and as quickly ready for use.
Undoubtedly the finest {rame agerial objainable and
particularly reasonable in price.’

A centre tapping provided for use withspiral circuits.

THE CLIMAX FOLDING Q@ /_ oo
RRANE ABalae ¢ 30/ Get the gonuine s
R ";’:m“;,a:,“&:‘m'*z:m ;

NO TROUBLE. NO SKILL.

A nnique design based on the stylographic principle
automatically secures that difficult and delicate micro-
meter pressure - necessary for maximum signals, and
retains this .ideal, condition by an independent pressure
against the crystal surfaco A \\ondcrful development
for those who have been bothered with ' finding spots.’”
CLIMAX -POPULAR PLUG-IN DETECTOR;
fitted with Climax Aato-micrometer Catwhxsker 3/6
and Climax Superb Crystal.

CLIMAX AUTO-MICROMETER

"CATWHISKER. Price 1/
(Prov. Pat. 21,001/23.)

CLIMAX RADIO ELECTRIC Ltd.,

Quill Works, Putney, London, S.W.15 "

Telephone : Putney 2589. L
All conmnnieations to above address.

Showrooms :
257, High Holborn, W.CJ
Telephone : Holborn 2538.

AW AW A\ AN NN AN M

.»44[;‘:’4)’5 USE PL ATl NI T E’ THE KING OF

CRYSTALS

/

R/R
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She fmesz‘ Koadspeaket’
Ualve ever produced.

' for many happy radio nights. It
gives pure and powerful volume free

In addltlon. the wonderful “N” FILAMENT

of the P.M4 requires only ONE-TENTH
AMPERE from a 4-velt accumulator, or 3 dry
cells, which means a reduction to ONE-
SEVENTH in the cost for re-charging and
only two journeys instead of fourteen.

The P.M.4--price 22/6.
GET ONE FROM YQUR DEALER

Mullard/
THE -MASTER -VALVE

ADVT. THE MULLARD WIRELESS SERVICE CO., LTGO., BALHAM, LONDON. S.wW.t2
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Ihscard your _‘teieph@nes—m
build your own Loud Speaker

When you can get full loud speaker effects, fiag ‘o
comparing with everything an expensive loud ¢ S5

speaker can pive you, for less than the price - & 9

of a pair of telephones, you would never use %/i R %,

telephones (except for distant work).

You can build a fine loud speaker yourself for
a total cost of less than 15/-. You buy the newry
LISSENOLA LOUD SPEAKING UNIT and make
your own horn for it out of materials you can buy
for a few pence at any stationers. With each
LISSENOLA UNIT you obtain a diagrammatic

template WHICH HAS BEEN MADE FULL SIZE
TO HELP YOU. Detailed instructions are ‘also enclosed.
Add the horn to the LISSENOLA and you have a loud
speaker equal to the best.

Make this TEST :- %

s NG
Go to your nearest dealer — ask him tc put on the best loud AN %oc
speaker in his stock—then have the hurn put on the LISSENOLA LISSENQ\MO¢ o
—keep the same input voltage, no matter how high—— LOUD'SPEAKM&JJ&T
AND SEE IF YOU CAN NOTICE ANY DIFFERENCE. “

/6 o
G PRICE 1 ONLY
The electro-magnetic sound-reproducing mechanism of the

LISSENOLA is concentrated in the most effective manner If with LISSENOLA REED, 146
yet achieved—this accounts for its remarkable efﬁciengy and
record low price.
You can also buy separately for 1/- the LISSENOLA REED
(patent pending) which adapts the LISSENOLA to carry any
cone or other similar diaphragm workin® on thereed principle. = 5 ’
Takes only a moment to fit, g d LISSEN LIM!TED
3 .~ LISSENIUM WORKS, 8-16, FRIARS.
THE LISSENOLA FITS THE TONE ARM OF ANY LANE, RICHMOND, SURREY.
GRAMOPHONE, TOO. 'Phone : Richmond 2285 (4 lines)

*Grams : “Lisscnium, ’Phone, London.”

v d

YOUR DEALER WILL GLADLY DEMONSTRATE

—If he is out of stock send postal order direct for i3/'(3,
or for 14/6 if the LISSENOLA REED is also -required. 3

MAKE THE HORN YOURSELF—EASILY -

Priated and pub!ishéd every Thureday by the Proprietors, The Amalgamated Press (1922), Ltd., The .Fle‘etway House, Fim'ingdon Sﬁ., London, E.C.4. Advértisclﬂcn‘
Offices, Messrs."J. H. L’ue, Ltd., 4, Ludgate Circus, London, E.C.4, Registered as a ng';’wspnper, and for transmission by Canadian Magazine *Post, Subscription:-‘vrntc;‘,‘,_,
Inland m}d Abroad.‘ 196 per annum; 9/9 for six months. Sole agents for Sonth Afriga’:» Central News Agency Ltd.,-Sole Agents for Australia and New Zealand: ;'c‘
Messrs. Gordon & Goteh, Ltd, ; and for Camada: 'The Imperial News Co. (Canada),” Etd. Saturday, Janvary 2nd, 1920. R/R g

appliénﬁ&ns for Advertisement Space in POPULAR WIRELESS AND WIRELESS REVIEW to be made to JOHN H. LILE, LTD. (Sole Agents), 4, Ludgate Cireus, London, E.C.4. "Phone :
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" THE TAUTH ABOUT THE GREAT FIRE AT 2 0 0.
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- Scientific Adviser : SIR OLIVER LODGE. F.R.S., D.Sc.

CONTENTS.
How to Malke

THE “P.W.” A.1.CRYSTAL SET,

and >
A “P.W.” NEUTRODYNE THREE-VALVER.
Aerial-Earth Efficiency.

Broadcastng . Playwrights,
Etc,, etc., etc.

Cne of th_e large indnct;me coils in

course of assembly at the great
- Rugby station is shown in the
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MARCONIPHONE
“ IDEAL"” RANGE OF
TRANSFORMERS.

A type for every specific purpose. With
their use very extensive amplification is
possible without distortion. * ldeal”’
Transformers undergo a special impreg-
nating process usingy Marcorit:, the most
perfect insulating material obtainable
and non-corrosive, Each Transformer is
within 59% of the guarantce curve,

“{DEAL®™ TRANSFORMERS are
supplied as follows :—Type ** A ratio
2°7 to 1; Type " B,” ratio 4 to 1
Tvpe “ C.” ratio 6 to 1.

Type “E,” ratio 8 to 1, 30
Each complete in  mctal -
case (as illustrated)}

“ IDEAL JUNIOR" TRANS-
FORMER. This typc has been pro-
duced in a ratio of 3 to 1, for it was
found possible at this ratio only to
suceessfully retain in a simplified form
tbe standard * Ideal"' prin-

ciples of construction. Sup- /-
plied at the popular price of

STERLING
“ NON . PONG "
VALVE HOLDERS.

4/3

~dapted (as illustrated) .. 5/_

Obviate microphoci¢ neises
and lengthen the life of the
valves, Valve holder .. ..

N\ g

STERLING

RADIO

Marconiphone and Sterling Receiving Sets,
Loud _Speakers and components are
supreme. Correet in-.design, madd of the
finest materials and perfect in performnance,
they give unfailing satizfaction to wusers
and get the best cut of radio under all
conditions. Descrintire literq ure on request.

STERLING The Popular
“ MELLOVOX ” Hornless Type.
LOUD

B~ 48/-

Faithful in reproduction, mellow iy tone and ample
in volume for all home requirements. In brown,
blue, mauve or black, with gold fioral desigus on
the diaphragm,

MARCONIPHONE TYPE 31
RECEIVER (Three Valves), Guaranteed one

hundred miles loud speaker range, generally ex-
cetded under normal conditions, Set, inclusive of

cavanty, for brosdcasine. £52.1-17-0
£22-2-0

SPEAKER. &

wave-lengths .. o

Fitted with coils for Da-
ventry reception instead of
broadcasting coils a0

At all Radio Dealers.

THE MARCONIPHONE COMPANY, LIMITED

Sole Agents for STERLING TELEPHONE & ELECTRIC CO. LTD.
Registered Office: Marconi House, Strand, London, W.C.2..

Januvary 9th, 1928,

STERLING ‘ MINILOSS ”
VARIABLE AIR
CONDENSERS.

These condensers have a high maximum
to minimum capacity ratio. The novel
slow motion movement has a ratio of
7 to 1, it is very smooth in operation
and allows no back-lash or grating,

“ Pyrex ' glass plugs are used for in-
sulating the fixed plates; these plugs
are outside the electrostatic ficld, con-
secquently High Frequency losses are
reduced to the minimum,

The moving vancs are so mounted that
there can be no side-play; they ate
attached permanently to the framework
with a flexible conmection. This ob:
wviates the possibility of grating due to
bad or high resistance contact, an
essential feature when working on very
short wave-lengths or Super Receivers.
One hole is nceded for fixing and an-
other small one for the control spindie,
allowance is made for mounting on any
thickness of panel up to #-inch,

Made in Three Capacitics :

00025 mfd. Price 21/-
.0005 mfd. w 24/-
.co1 mid. . 30/-

STERLING ‘¢ LILLIPUT
HEADPHONES.

A veritable. masterpicce of headphone
ctliciency. Clear in touc, light in weight,

and extremely comfortable, Easily a:l-
jostable to any head. The /
most efficient,, inexpensive il
’phone obtainable,  Price /

"\

Branciss—=0ONDIN - 2t0-212 Tottenham Court Road, W.1, SOUTHAMPTON: 8ra Above Bar.

17 Whitworth Street \V\s_t. LIVERPOOL : 1 Oriel Close, Oriel Chambers, Water Street.

ABERDEERN : 6 Windmill L.anme. BIRMINGHAM : 150 Edmund Street,, NOTTINGHAM: 26 Warser Gate. NEWCASTLE-ON-TYNE.: 21 Mosley

Street.  CARDIFF : 10 Park Place. SWANSEA: g3 Manseil Street, BELFAST: 7 Howard Street.  CHELTENHAM : 7 Rotunda Terrace, Montpeliier,
DUBLIN : Marconi {ireland) Ltd, 18 South Willinin Strect,

BRISTOL : 135 Victoria Street, 3 ANCHESTER:
LEEDS: 15 Wellington Strect. GLASGOW . 47 Hope Street,
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RADIOLUX AMPLION
She Natural Jone Loud Speaker

Pure, smooth, natural tone contemporaryinstruments.
and realistic reproduction, Totally different in design,
combined with artistic in appearance, and in
appearance and compact results, Radiolux is a
form, are qualities which revelation in loud speaker
render this unique amongst quality.

THE WIRELESS
WORLD'S A , N LOUD
STANDARD SPEAKER

Available in two sizes and in various distinctive finishes
from all AMPLION STOCKISTS, Radio Dealers or Stores.

Patentees and Manufacturers :

ALFRED GRAHAM & Co. (E. A. Graham), Crofton Park, S.E.4.

Demonstrations gladly given during business hours at the AMPLION Showrooms: 23, Savile Row
London, W.1; 79, High Street, Clapham, SW .4 ; 10, Whitworth Street West, Deansgate End, Manchester ; and
101, St. Vincent Streel, Glasgow.

FOR THE FIRST TIME IN LOUD SPEAKER HISTORY
SCIENCE AND ART GO HAND IN HAND

= e ——— e
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‘BEST W

GUIDES FOR WIRELESS CONSTRUCTORS

PV AN

AMPLIFIERS

Amplifiers to add to any type of receivers either
crystal or valve; note magnifiers for increasing signal
strength to any required volume are fully described,
and an H.F. Amplifier for increasing range of reception
are notable features of this book, while the construction

.of a Reflex amplifier which transforms any crystal set

into a dual amplification valve receiver is explained
in detail. All articles are fully illustrated with clear
photographs and in every case point-to-point wiring
check lists are given supplementing the theoretical,
wiring and pictorial diagrams.

CONSTRUCTORS USING THESE

s GuidR
ﬁécwm

Price

Of all Bookstalls

LOUD SPEAKER SETS

A range of specially designed loud-speaker receivers
to suit all pockets and all purposes. Purity of
reproduction has been given foremost consideration
throughout from the economical one-valve Reflex to,
the more ambitious four-valve set capable of receiving
a large number of stations. Handsome in appearance
these Teceivers will bear comparison with much more
castly sets, but are well within the scope of the non-
techmcal home constructor. The well-known * Best
Way " practice of providing theoreticdl, pictorial
arfd- practical wiring diagrams, clear photographs,

“point-to-point ‘check. lists and fully explanatory

text is a feature of this book.

'BOOKS CANNOT GO WRONG

.——/ "

The two latest Numbers Now on Sale Everywhere ;
é

each :
Of all Newsagents
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Grid Leak

| IGRANIC Variable

{Pat. No. 228432.)

IGRANIC Variable Grid Leak
(Patent No. 228432)
constitutes a distinct advance in grid
leak design and provides for a smooth
and continuous variation of resistance
from o to 5 megohms, thus enabling the
highest efficiency to be obtained under
alt conditions of reception, The special
method of manufacture and the com-
position of the resistance element and
construction of the moving contact com-
binc to make this variable grid leak
- exceptionally reliable and constant in

operation,

The conducting parts of the Igranic

Variable Grid Leak are well separated

from the control knob, thus eliminating

hand capacity effects.

Single hole fixing.

Fitted with Indigraph Knob
and Dial, as illustrated ..

Fitted with Control Knob

Price 6/3

only . 3 » 56
Without Knob or Djal
plain spindle only e O=

IGRANIC Fixed Grid Leak.

(Regd, Design No. 716072)

links accuracy- with reliability in

opcration and great adaptability.

The resistance element is composed of

a special compound which, in con-

junction with the novel method of

assembly, cnsures absolute silence and

constancy in operation,

A distinctive feature is that it is
adaptable to various forms of mounting,
and as easily interchangeable, enabling
other values to be rapidly substxtuted
Conical ends allow ‘of Igramic Fixed
Grid Leaks being mounted in standard
types of clips, or, if preferred, the round
portions of the terminal ends may be
slipped into the clips which are provided
on certain makes of grid condensers,
Supplied in the following resistances:
-05 megohm, ‘1 megohm, -2 megohm,
-5 megohm, 1-0 megohm, 2-0 megohms,
5°0 megohms.

Price complete with clips and fixing
screws, and with two special .spade
terminals, 2/3 each.

IGRANIC

Fixed Grid Leak g
(Regd. Design

No. 7160‘*)

aids to

£ effxcnencg

IGRANIC Low Resistance
Potentiometer (300 ohms).
(Pat. No. 218604)

ERE are four IGRANIC RADIO
DEVICES which will add to the

efficiency of your receiver—because they
ensure that the valves operate under the
most favourable conditions.
To secure maximum sensitivity, with a high
degree of stability and distortionless repro-
duction of speech and music, it is essential
that your valves should function under the
correct conditions. These four IGRANIC

RADIO DEVICES enable them to do s6.
Upon your choice of circuit will depend the
particular components which you require—
but whatever “your requirements may be,
always specify

RADION

Write for List.2950.

IGRANIC ELECTRIC CO., LTD.,,

149, Queen Victoria St., London. Works: Bedford.
Dranches : Birmingham, Bristol, Cardiff, Glasgow, Leeds,
Mauchester, Neweastle.

IGRANIC High-
Resistance Poten-

tiometer (30,000 @
=]

{Pat. No. 228432.)
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ohms).

IGRANIC High~Resistance
Potentlometer (30,000 ohms)
{Patent No. 228432)

This component is suitable for all the
purposes to which an ordinary low
resistance potentiometer is applicable,
If used in H.F. circuits, the use of a
fixed condenser of about -006 mid. in
shunt across the variable contact and
the negative end of the resistance is
recommended strongly in order to
bypass the H.F. currents, It is
particularly recommended for use with .
grid cells for the control of potential
applied to the grids of low-frequency
amplifying valves. Owing to the high
resistance value current consumption
is very low,

Very smooth and even adjustment
enables critical variations of grid
potential to be made and ensures
silence in operation,

Single hole fixing.

Fitted with * Indlgraph

Knob and Dial Price 6/3
Fitted with Control Knob
only »  5/6

Without Knob or Dml (plam
spindle only) .. . .. 5 e

IGRANIC
Low~Resistance Potentiometer
(300 ohms)

(Patcul No. 218604)

Certain typ&s of crystals give better
results when an initial potential is
applied across them. For this purpose
the Igranic Potentiometer gives the fine
adjustment for perfect reception,
For valve circuits its use permits the
grid potential of H.F. valves to be
adjusted to the most favourable value
for the particular type of valve used,
and any tendency to oscillate witl
generally be corrected by this means,
Supplied with full instructions and
drilling template,
Fitted with Knob and Pomter

(as illustrated) .. 5/6
Fitted with Igranic 2” com-

bined Knob and Dial o 5/10
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. ¢« The secret consciousness
Of duty well performed, the public voice
Of praisethat honoursvirtue,and rewards it.
Al these are yours,”

FRANCIS

Of Duty well performed . ..

HE monk in his cell—the worker at the
Tbcnch. Between these two a great gulf,
yet by one common- bond they are united.
The bond of Duty. No monk ever possessed
more enthusiasm for his tasks in life than
thoseloyal workers—menand women alike—en-
gaged in the business of making Cossor Valves.
Without their co-operation—so cheerfully and
willingly given—the nation-wide reputation
for long service and dependability enjoyed
by Cossor Valves must inevitably suffer.

Whether you buy your Wuﬁcell Dull Emitter

For 2-volt Accumulators.

W.1. For Detector and L.F. use t4/-
Consumption ! .3 amp.

W.2, {(Witb red top) For H.F. use 14/-
Consumption : .3 amp.

W 3. The Loud Speaker Valve 18/6
Consumption : ,5 amp.

in Eastbourne or Edinburgh, in Canterbury
or Carlisle, its unique standard of performance
will .be worthily and creditably maintained.

Long life—exquisite purity of tone—un-
equalled sensitiveness—supreme economy of
operation—all these features are ensured in
the Wuncell by reason of its patented design
and construction. Only the arched filament
in combination with a hood-shaped Grid and
Anode—by utilising almost the whole of the
electron stream—can achieve such magnificent
and unparalleled results,

For 2, 4 or 6 Volts,

W.R.1. Similar to W.r but with

-------- 3 special resistance which

can be short-circuited

when not required - - 16/«
W.R.2. Similar to W.2 but wit
resistance as above = 16/«

Gilbert Ad, 4299+
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RADIO NOTES AND NEWS.
Ex-Premier and “‘P. W Premier Set—Sif Harry Lauder—-The Wireless Compass—
The Overcrowded Ether—Moscow Missionaries—A Radio Round-up.

Ex-Premier and the * P.W.”* Premier Sef.
EFORE he set sail for Ceylon in search
of a well-earned rest, Mr. Ramsay
MacDonald ’phoned up Fleetway
House to report upon thé hehaviour of the
& Premier Set,” which had been installed
at his Hampstead residence. He had heen
listening in, he said, and cnjO{ed it greatly.
In fact, he was quite sorry to leave his new-
found friend, and
lookerl forward to en-
joying many pleasant
hours with the set
upon his return from
tho East. (The set
was designed for
loud-speaker results
from Daventry and
London, and full
constructional details
of it were published
in “P.W.” 185.)

Wireless for Trains.

FRMANY is ar-
ranging a public
service ‘of wire-

lese  telephone. com-
munication from
traing travelling at
full speed.  Starting
in a few days, the
cxpress trains be-
tween Hamburg and
Berlin will inaugu-
rate the service. Pas-
sengeis will be able
to put a call through
to friends and busi-
ness acquaintances as
easily as if they were
at home. As soon as
possible the service will beextended to
other lines.

Can’t the British trains use wireless, too ¢

Sir Harry Lauder.

‘x}HAT a splendid broadeaster is Sil
Harry Lauder. It is good to know
that in a few months he will be on

the air again, for he is one of the few-

famous entertainers who succeeds in putting
personality “ uver the ether  as effectively
as over the footlights. Listening to him
was like listening to Wendall Hall, the
great American radio star—they both have

The latest use for radio.

the “ wireless presence,” which makes one

forget the loud speaker for the moment,
and creates in its stead the illusion that
they are in the room.

What Causes ** Fading.”’
SOME extraordinary figures have been
published recently by the U.S. Bureau
of Standards, in connection with radio

research. -According to the report in the
‘¢ Scientific American,” the most * startling
conclusions are in reference to fading. At
all distances greater than 50 miles from a
station actual tests showed that the received
wave intensity is continuously fluctuating,
the variations being as great as 100 to 1.”
No wonder these stations are difficult to
“ hang on to >’ sometimes.

The Postmaster-General and Mr. Ford.

’i’ HAVE received a long and impassioned
1 Jetter from Mr. R. M. Ford, of Albert
Gate, S.W.1. with regard to the recent

Both model ard artist find wireless music an aid during the long sittings.

wireless prosecution which he suffered at the
honds of the Postmaster-General. Mr.
Ford is not one whit discouraged by his
experiences at Marlborough Street Police
Court—in fact, he secms to be contemplat-
ing the next round with positive zest. And
he doesn’t mean to give in until he has used
the last shot in his locker—or, should I say,
the last pint of petrol in his tank ?

The Wireless Compass.
N January 15th,
an experimental
night acroplane
service will be inaugu-
rated between Croy-
don and Paris. The
pilot, instead of
watching the needie
of an ordinary com-
pass, will listen in to
a wireless compass.
At regular intervals
during the flight dis-
tinctive wireless
signals will be trans-
mitted, which can
easily be picked up
by the pilot if ke
Leeps on his course.

Experimental Night-
Flying.

Y means of a
powerful wire-
less set and

wing-coils in the
aeroplane, the latter
can be made to act
like a frame aerial.
So long as it is point-
ing ‘towards the de-
sired station the sig-
nals will come through all right, but a de-
flection from its course will weaken the wire-
less received by its aerial.

The air-plane chosen for this experimental
night flying (which at fivst will be limited
to a cargo service), is the Vickers-com-
mercial machine, fitted with two Rolls
Royce engines.

The Swing of the Pendulum.
HAVE you noticed that the horse-collar
coil, -of spiral-staircase dimensions,
is at last going out of fashion?
(Continued on page 1094.)
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(Continued from page 1093.)

Fortunately, “ P.W.” never lost its head
about these monumental crosses between a
birdcage and a rat-trap—as somo of our
contemporaries did—and now the thin-wire
coil is heing solemnly re-discovered !

I think I've tried every kind of coil
known, from a transmitting inductance to
No. 46 gauge 8.8.C., and in my opinion
they are all much of a muchness, except the
one that you can’t lay your hands on when
you want it—invariably that would be
just the coil for the job in hand, if only you
could find it!

Dignity in the Children’s Hour.
YOU know how the critics grumbled at

one time because the Uncles (and

Aunties, too, for that matter) were
too “ kiddish > during the Children’s Hour ?
Well, the other afternoon I heard one of the
London Uncles trying to enjoy himself and
remain quite dignified at the same time—
with disastrous results. Generally he is a
young and rather-jolly uncle, but his dignity
aged him audibly, and made him sound
like old Uncle Tom Cobley and all.

Another Unlicensed Listener Fined.

YOU know the keen and critical eye which

a policeman turns upon an unlicensed

dog at this time of the-year ? Well,
that is how they are heginning to look at
acrials ! A Kentish Town listener noticed
this recently, when he had to pay ten
shillings fine under the Wireless Telegraphy
Act ! The prosecution stated that there was
na excuse for anyone pleading ignorance,
and in the interest of the people who paid
for their licences the P.M.G. felt it was
necessary to prosecute all those who failed
to take out a licence. Verb. ap.

Curing * Baby’s >’ Cold.

IF your loud speaker has developed a

cold,” it is a good plan to examine

the diaphragm. A New Cross reader,

in a cheery letter of good wishes, tells me that

happening to remove the horn from his

* Baby,” he was astonished to find a large

moth wedged between the horn and the

diaphragm ! How it managed to get down

the small neck was rather surprising, but

haying arrived it evidently opened its wings

and cut off its own retreat. The poor

little thing probably died in the middle of
one of those talks!

The Overcrowded Ether.
“ BROADGASTING in general is now
. face to face with what might be
; called the ‘ ether traffic problem, ”
says Mr, Norman Edwards, Editor of
Porurar WIRELESS, in an important article
in the “ Observer.”

The writer frankly summarises the great
changes which Continental broadcasting
has undergone during the past year in the
following words: -

Radical Alteration Needed.
<8 AT first it seemed as though the work of
the International Radiophone Bureau
was going to assist in a solution of the
problem, but after some weeks’ observation-
of the work of the bureau, the impartial
critic-of broadeasting is forced to the con-
clusion that nothing but a radical alteration

[
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in the whole system of British broadeasting,
and, possibly, in Continental broadcasting,
will improve conditions.”

The Broadecasting Committee.

HE deliberations of-the Government’s
Broadcasting Committee were, of
course, interrupted by the Christmas

Holidays, but T hear that there is to be a
steady New Year push, and the report
will be made as soon as possible. It is a
great pity that the illness of Mr. Kipling has
prevented the famous author from attend-
ing, for his appointment to the Committee
was one which listeners everywhere
approved.

Moscow Missionaries.

CCORDING to a writer in the
“ Qbserver,” special anti-religious
lectures were to be broadeast from the
Moscow wireless station upon Christmas Day.
Did any of my readers pick up this
charming effort to promote good will on

earth and peace in the air ?

LM AN A0 5
SHORT WAVES.

‘1t is still too soon to estimate the eultural
= effects- of wireless. But alrcady it i3 clear
= that broadcasting will not go the way of
the cinema; will not sacrifice its artistlc
possibilities for the sake of a cheap and easy
popularity.”- -'; The Ox.mook."

*

‘ Listeners-In are potential dead-heads.”—
The Chairman of the Entertainment Organisa-
tions Joint Committee (in evidence before the
Broagdeasting C?mmitwf).

LTI

“The B.B.C. ex’m’ts probably exaggerate
the value of some of their more serious cndea-
vours, Their potted science, history and
cconomics may concelvably light eternal
fires in a bosom here and there, and embark
some cager mind on a course of genuine study,
but we fancy that most of their auditors switch
off the valves when an educational item is
announced.”—* The New Statesinan.”
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Revelry by Radio.

HERE seems a pretty general agreement
that radio acquitted itself well
during the holidays. After all,- what

could he more companionable than &
erystal-set, or hug you tighter than some
‘phones do ? Think how a lonely soul is
encouraged and enheartened when a cheery
voice hails him as * Hello, Everybody ”—
specially if he happens to be practically
nobody !

So when the experts tell you what a
wonderful new thing radio is, don’t forget
its still more wonderful old-world jollity,
coming down from the chimneys and cheer-
ing everybody up just like Father Christmas
himself !

The “ P.W.* Two-Valver.

RITING from South Farnborough,
Hants, a reader.says: “1 have just

made the ¢ P.\W. 2.Valver” (de-
scribed in your issue of October 24th, 1925),
and I think the results are really wonderful.
London (35 miles) comes in loud on the
loud speaker, Bournemiouth (72 miles) is
fair, and Daventry is almost too loud.” A

~Dutch valve was used as detector, and o

Cosmos Shortpath as amplifier.

A Radio Round Up.

}T is reported that there has been a
gigantic radio-round-up at Aberdeen.
The ‘ Daily Express” says that siz

hundred summonses fiave hecn taken out
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against Aberdonians suspected of possessing
unlicensed wircless sets. News of the issue
of the summonses caused a rush for wireless
licences, but most of the applicants said
-they were for new sets |

100 Miles of Earth Wire,

SOME idea of the great power used by the
gigantic new P.O. wireless station at
Rugby, can be gained from the fact
that this station is about 30 times as
powerful as 5 X X. The carth system
consists of approximately one Aundred miles
of copper wire !

The frequency of the wave transmitted is
unusually constant, as it is derived in the
first instance-from a tuning-fork, the ninth
harmonic of which is used to govern the
transmission-frequency.

Relaying America.

I SEE that Captain West, of the B.B.C,
has been writing in & somewhat pessi-
mistie strain about relaying American

p:ogrammes. He says: *“1It is a curious
thing that, whereas this time last ycar and
also the previoas year, American stations
could be heard easily on ‘their normal
broadcasting wave-lengths on any night
from midnight t6 3 a.m. this year the
reception of American stations on these
wave-lengths has been cxtraordinarily un-
satisfactory.”

Tuning-in Transatlantic Stations,

HIS experience of Captain West’s seems
at variance with results obtained all
over the country by “ P.W.”" readers.

1 have before me, for instance, a letter from
Bideford (a notoriously difficult district for
long-distance results), which says : *‘ Using
H.F., Det,, and L.F., on Monday morning,
seven Americans were tuned in, including
W L W (Cincinnati, Ohio) and W C B D
{Zion City, Illinois).” This letter con-
tinues :

3,030-Miles on One Valve.

“ T TSING the same number of valves on
Tuesday morning from 12.30 till
4.30 am, ten US. stations were
heard, which were as follows:—W G Y,
WBZ, WPG KDKAWFT,WAAL,
WHAK,WLW, WTAMaond WHAB.
Four others were heard-but not identified.”
And just to show that even in the
English Channel American stations can be
received upon one-valve sets, here i3 an
extract from a lettcr posted at Cowes.
“ At 12,15 a.m. GM.T. I pickedup WG Y
at good ’phone strength, and also another
station whose call-sign I could not hear.
It was undoubtedly an American station,
as a 10.00 o’clock time-signal was trans-
mitted at about 3.00 a.m. G.M.T. The set

is a straight one-valver (D.E.).”

Hamburg on the Loud Speaker.
HASN’T Hamburg been handing out the
aerial-amps. lately ?  Several readers
havo remarked upon the steadiness of
this station, and one, writing from Plum-
stead, says: “I can tune in Hamburg any
night (cutting out 2 L O) at fair loud-
speaker strength, I use the one-valve
Chitos, with onc stage of L.F. added, which
works loud speaker well-you can hear
2 L O 2ll over the house ! ”
On favourable nights this rcader also
“ pulls in ”” Rome on the'loud speaker.

'ARIEL,
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’I‘VVO days after the disastrous fire at the
experimental station belonging to the
B.B.C’s chief engineer, I discovered
Captain Ickersley in his handsomely
furnished office with the big windows
overlooking the Thaines. In the distance I
could see, through mist and rain, the electric
signs twinkling their glad announcements,
urging me to use G.P.0. sauce, etc. Farther
still, I could see Watney’s brewery. How-
ever
“ A cigarette ? ” said Captain Eckersley.
“ Thanks, I will,” T murmured gratefully.
“Mind where you throw the lighted
match,” said Captain Eckersley, somewhat
mournfuliy.
Then he told me the whole story of the
burning dovn of 2 O O, the facts of which had
been somewhat misunderstood.

Valuable Apparatus Lost,

“Much ado has been made about noth-
mg,” he said. “# am bewildered by the
interest taken in the accident. It was purely
a private station owned by my cousin. Mr.
Drysdale Kilburn, and myself. It was a
source of interest to me, and it amused Mz.
Kilburn. It also interested Mr. Kilburn as
much as it amused mo.”

2 00 came into existence in October,
that is, roughly two months ago. It was
situated in the grounds of Derby House,
Hendon, the residence of Mr. Drysdale
Kilburn.

“We erected it together as a purely
private arrangement,” the chief engineer of
the B.B.C. told me.- “It was mainly to
enable me to keep my hand in. Here at' the
B.B.C. I never get a chance of switching a

A photograph of 2 O O taken after the fire whicn destroyed the station.

3*

B e

switch or tinkering
about with a valve. I
was able to go to
Derby House once a
week and make ex-
periments, and that
was the real reason
of 20 O’s existence.
The report that 20 O
was the official ex-
perimental station of
the British Broadeast-
ing Company is quite
incorrect.

“ Naturally, if we
had made some re-
volutionary diseovery
at Derby House the
RBC. would have
had the benefit of such
a discovery.”

The station cost
over one thousand
pounds to erect. It
was a building of
wood and asbestos.
There were three
masts 130 feet high.
The apparatus inside
was of considerable value. The fire which
broke out in the early hours of the morn-
ing was discovered by a maid. It was then
too late to do anything for the building was
well ablaze. How the fire started is a
mystery.
ended. The building was razed te the
giound. There now remains nothing of
200.

I asked Captain Eckersley what kind of
cxperiments had been going on there.

It happened as suddeniy as it-

1095

. > > - + - *9

THE TRUTH ABOUT THE;

GREAT FIRE. ;

““ Much ado has been made about nothing."—

y A By ¢ ARIEL.” Capt Eckersley. z

In this article we publish the true facts regarding the fire ¢
at 2 O O, as given to ‘‘ Aricl ”’ in an interview. with the

Chief Engineer of the B.B.C, i

B e o o g o o o o o b4

“We were experimenting mainly with
short-waves,” he replied. * We were very
successful. What we anticipated did work.
We were very pleasedyat the result of our
experiments. .

“The burning-down of 2 O O came as a
great shock to Mr. Drysdale Kilburn and
myself. We had put our heart and soul
into the erection of this station, and it
means starting all over again.”

Future Experiments.

Programmes were frequently broadcast
from 2 O 0. A 100-metre wave-length was
used. From all parts of England came
reports that the * picking up” of these
programmes were successful.

2 0 O programmes were heard in Edin-
burgh at full loud-speaker strength on two
valves. The broadcasting usually took
place at onc or two o’clock in the morning,
and generally consisted of the call-sign
followed by some conversations.

“ A lot of people seemed to get us,” said
Captain Eckersley, “ and on every hand we
heard that our experimental broadeasting
was looked forward to.

“Qur experiments were forging ahead,”
he said, “and in the course of the next
few months we had hoped to continue these
experiments on shorter waves. The fire, of
course, has halted everything.

T cannot yet say whether we shall build
another station. The experiments un-
doubtedly will be continued elsewhere. They
may he continued at the British Broadcast-
ing Company to which all my energy is
devoted.”

(Continued on page 1096.)

Fart of the interior of Capt. Eckersle’s esperiu:gntal.station showing the remains of a gramophone and
other gear.



1686

Popular Wireless and Wireless Review, Janudry 9th, 1926.

* 4—&0%0%9*«0000“44—0“0“0““@%“4-*

FOREIGN

4

RADIO NEWS. i

s FROM OUR OWN CORRESPONDENTS

$ 00““%0%0’“““’“000“““ *

The Approach of Television
EDOUARD BELIN, the well-known
_ French physicist, who has been work-
ing at the problem of television for
some time past, submitted to a meeting of
experts at the Sorbonne an ada,ptatlon of
his former discovery of a method of sending
written messages and .photographs by tele-
graph and radio which closely approaches
full television.

The apparatus consists of twenty highly
polished mirrors on a vertical steel dise,
which revolves at the rate of 4,000 revolu-
tions per minute. These mirrors pick up the
image to be transmitted and simultaneously
merge the details into a strong beam of
light for projection over considerable
distances.

By combining this apparatus with his
former established system of transmitting

hotographs and documents, M. Belin
Eeheves that inter-continental television
is merely a: question of further slight
improvements.

Radio in the Vatican.

A very fine receiving set and a fairly
powerful. transmitter have been bought,
and were recently installed in the Vatican.
For the time being they will only be used
privately, but the idea is being considered,
it is said in Rome, of eventually using the
Vatican station for broadcasting the Pope’s
announcements to the Roman Catholics
throughout the world.

The Pope to Broadcast.

German radio engineers have been fixing
up a temporary radio installation by means
of which the Pope will broadeast his speech
proclaiming the end of Holy Year. It is
understood that the entire cost of this is
being defrayed by the firm of Siemens
Brothers, Berlin, who are also lending the
transmitters and .loud speakers.

These latter will be placed at intervals
along the front of Saint Peter’s and also at
the extreme end of the colonnade of Saint
Peter’s Square.

Radio for Lighthouses.

As the result of an article in the Paris
daily “ Le Matin,” a sum of money has been
raised by public subscription for presenting
lonely -lighthouses along the wild coast of
Brittany with radio receiving sets.

The lighthouses of Ar-Men, La Jument,
and Kereon will be the first three cn the
French coast to be equipped.

Destroying an Illusion.

The little Baltic republic of Latvia has
one broadcasting station of which it is
very proud, at Riga. One of the assets of

the Riga programmes js a certain tenor.

whose populanty with female listeners-in is
peculiarly great.

A 1oeal paper thought to take advantag
of this by announcing that in an early
number it would publish the photograph of
the man with the fascinating voice.

The editor, however, reccived the follow-
ing letter in his next mail- bag “ Will you
please, Mr. Editor, not publish Mr. X‘s

photo ? T am so fond of his voice ; it puts
me in a regular dream every time I hear it.
And, if I were to see his photo as he really
i3, T am afraid it would destroy the
illusion———"

Village -Chureh Stari{s Broadcasting.

The pastor and congregation of the little
township of Bloemendaal, near Amsterdam,
have got a bad attack of * Radioitis.”
They have now launched out as broadeasters
on their own,

Tt all started by the pastor’s son and the
old bell-ringer erecting an aerial on the
spire of the church. Ambition grew with
results. By and by a small transmitter
waa installed, to the end that the farmers

in the countrysxde around might be regale(l
with the pastor’s sermons.

The idea grew still larger, and now a
regular station is being installed in tho
church, which will broadcast tho sermons
of Bloemendaal’s Reformed Church pastor
throughout the length and breadth of
Holland.

Germans’ Radio Enterprise.

Probably in no European country is
radio put to so many different uses as in
Germany. Among big concerns broadecast-
ing special information by radio to suc:
scribers of their own are the following:

The Europa Radio Dienst, which sends
out financial, banking, industrial,’ and
commercial news, subscribers paying. 150
marks per quarter for the service.

The Wirtschaft und Industrie Rundspruch,
which broadcasts not only to German sub-
seribers, but also to clients over all Central
and Southern Europe another service of
financial and commercial information.

-

THE TRUTH ABOUT |
THE GREAT FIRE

(Continued from page 1095.) x
*

When the news of the fire at Captain
Eckersley’s station was made known the
offices of the B.B.C. and the homes of
Captain Eckersley and Mr. Drysdale Kilburn
were inundated with messages of condolence.

*“ We were very touched by all this,” he
went on,
most heartily who werc kind enough to
write to us. Frankly, we were surprised at
the view taken in the Press that the burning
down of 2 O O was a great loss to British
broadeasting. Everything can, and will,
in some form or other, be replaced.  There
were no secreta of a revolutionary character,
as it'was suggested in some quarters, the key
to which has been lost.

* A great many persons were aware of the
experiments going on at Perby House, and

Koo I

Ot O~

‘“and would like to thank all-

there was no secrecy about the work being

-carried out.”

Before leaving, Ca,ptam Eckersley -told
me about his visit to Brussels.

The chief engineer of the British Broad-
casting Company went to Belgium 'to pyt
forward a new scheme for the allocation of
European broadcast wave-lengths-;- . the
scheme being placed beforc the Council of the
International Broadcasting Union.

- My scheme,” Captam Eckersley told
me, “ would allow more important stations
to retain.their exclusive wave-lengths, but
each of a number of common wave-lengths
would be used by less important stations.
The order of the accuracy needed would
be very high; the error must not exceed
a small fraction of one per cent.

“ This new scheme,” concluded Captain
Eckersley, * provides for a series of wireless
zones. Interference by stations in the same
zones would be eliminated by arrangement.
And whether or not stations in one of these

zones were operating on the same wave-

lengths as stations in another zone at an
enormous distance, it would not matter.”

The remzins of one of tke transmitters a4 2 O O. where al! the apparatus wa destroyed by the recent fire.
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O\VI‘\IG to the present congested state of
the ether DX receptlon is rather at &
discount unless an extremely selective
receiver is available. The average one H.F.,
detector and L.F. so much heloved by

listeners is hardly sufficient if uninterrupted
reception is to be carried out from stations
more than 100 miles or so away. It is not

The use of the
Jarge tuning diais greatly
enhances the appearance of the
set besides simplifying tuning the receiver.
the fault of the recciver, which is quite
capable of exceeding that range, but it is
rather the fault of the method of tuning
employed in the set.

There are two ways of increasing the
selectivity of a wireless receiver. One is by
increasing thc selectivity of the aerial
circuit by means of wave-traps and similar
devices, and the other is by means of tuned
H.F. stages. Unfortunately, the former
usually results in serious loss of signal
strength, besides being rather difficulf to
handle, so that if successful DX reception
is to be carried out, we have to resort to
a set employing the second method.

This also has its disadvantages in that it
is fairly difficult to handle and is more
costly to build and to run. The usual DX
receiver makes use of two stages of H.F.
amplification, both being tuncd, which
provides all the selectivity requlred together
with ample amplification. Unfortunately,
however, when dealing with - broadcast
wave-lengths the two HT. stages are apt

~to burst into oscillation when all the
circuits are in tune, and, as the desired
signals cannot be heard unless the circuits
are in tune, some means have to be adopted
to stabilise the receiver so that oscillation
does not take place.

There are many ways of doing this, each
having its own particular advantages and
dxsadvantaaes, but perhaps the most
popular and cfficient method-is that intro-
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duced some time ago
in America by Pro-
fessor Hazeltine and
known as the Neutro-
dyne circuit.

With regard to this
method readers may
be interested in the
article by Mr. C. E.
Tield, B.Sec., one of our
- staff consultants, which
" appeared in our issue
of December 12th
under the heading of
‘B Hard Circuits Made
Easy.” In this article
Mr. Field discussed at

B S:% 8.6

’.f-*l

10T HEH TR QR TR

. LIST OF COMPONENTS.

1 Parei 18” x 8” x }”, with Cabinet
and Baseboard .. . 8 39

1 Peto-Scott ‘0005 Vanable Con-
denser .. 11

2 Wates “K Type 0005 Var'able
Condensers .. . . 16

1 Wates “ K’ Type '0002 Varlable
Condenser ..

2 Neutralising Condensers (Lxssen) 9

1 H.F. Choke (Lissen) .. . 10

1 °0002 Grid Condenser, with 2 meg.
Leak (Lissen)

1 -002 Fixed Condenser (Llssen)

1 2 mfd. Fixed Condenser (T.C.C. )

1 Baseboard-mounting Coxl Holder
(Peto Scott) . .

3 Baseboald-mounting Valve
Holders (Burwood) ..

3 “ Precision ”’ Rheostats ..

1 Basket Coil Holder (with 2 extra
terminals) or .. oG

1 ¢ Ultrynic*’ Coil (lgrame)

1lb 23 S.W.G., D.C.C. Wire 5o
1b. 24 S.W.G., D.C.C. Wire o

1 Cardboard Former (2} in. dla.,
in. long) .. *

1 4}-in. Spider Weh Former A

8 W.0.-Type Terminals . o1

1 piece of Ebonite, 17 x 3" x i

Wire, Screws, Transfers, ete. .. 2

Cow oo ®» © o

=

L T T T T T T T TS

R Om OO = 0
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length the principal points of the Neutro-
dyne circuits, and his explanation should be
read by all thosc who intend to construot
the “ P.W.” Neutrodvne Three-Valver.
For the benefit of those readers who are
unable to read the article in question, a
brief explanation of the action of the
Neutrodyne may be of interest. ;

Action of the Neutrodyne.

Those who have experimented with
receivers containing more than one stage of
amplification will know that such circuits
ean be very unstable and difficult to operate
and that, if reaction is employed to incrcass
the range and selectivity, it often becomes
impossible
to keep the
circnitfrom
howling.
As Mr.
Field ex-
plains inhis
article,
when reac-
tion is in-
troduced
the cause of
this oscilla-
tion is casy
to see if we
understand
the nature.
of the sig-
nals being
received.
Telephony
signals are

Thls photogrnph shows the small ter-
rather com-  minals fixed in the coil holder for the
plex, but centre tappings of the * Ultra > coil.
may be regarded as consisting of groups of
waves, the frequency with which the groups
follow one another being dependent upon
the note being transmitted.

“The strength of the signals depends
very largely upon the number of waves in
each group, and, if we want to obtain
strong signals from a valve, much will
depend upon the extent to which we can
prevent the individual groups of waves
from dying away ... and so, we use
reaction, w htch actually lengthens the groups
of waves:’

Most readers will be aware that there are
two forms of reaction—magnetic and
capacity, and it is with the latter that we

o (Continued.on page 1098.)
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have to deal when considering multi-stage
H.F. receivers. It must be reafised that
every valve has a certain capacity value
existent between its grid.and plate circuit,
owing to the proximity of the two electrodes
mentioned within the valve ifself.

Tt is this capacity between the plate and
grid of the valve that causes the trouble in
H.F. circuits, because when we have, as in
the case of the receiver under discussion,
several tuned circuits merely separated by
the H.F. valves, the capacity in these
valves is often sufficient to couple the
circuit together, so that plate circuits react
upon the grid circuits, causing. oscillation,
whencver the circuits come into resonance.

Thus, some method must be devised to
nullify . this capacity-reaction effect of the
valves, and this has been very ingeniously
accomplished in the Neutrodyne. The
circuit employed and gererally admitted to
be the best is shown below, and it will be

Popular Wireless and Wireless Review, January 9th, 1926.

A clear idea of the arrangement of the components can be obtained from this view of the completed set.

from the plates of the valves. This is done

for a definite reason.
It will be obvious that, if the oscillations
set, up in-the circuits by the valve capacities
arc due to the trans-

ference of cnergy from

20
T

the plates to the grids,
the most direct way of
counteracting this effect
would be to transfer just
a3 much energy at the
same time, but from grid
to plate. Inother words,
the two transfers of
energy would wipe each

f b
?,° 0008 -

other out. This is the

2
|3

reason for the centre tap
in the primaries of the

1 Fig. 1.

transformers, for it will
be seen that, if we con-

seen that H.F. transformer coupling is used,
the secondaries being tuned. A peculiar
feature, however, is the fact that the H.T.
lead to each transformer is taken to the
centre of it instead of to the cnd remote

nect one end of the
transformer to the plate of the valve, and
its centre to the H.T. battery, we have a
small but complete circuit in that one half
of the transformer primary. e have, how-

ever, the other half of the primary still at

our disposal, and it wi'l be seen that, if the
remaining end is connected by means of a
capacity to the grid of the valve, impulses
will be transferred from the grid to the
primary by two distinct paths, one through
the valve and the other through the external
capacity. These impulses will, therefore,
meet in the primary and, as they opposc
each othér, will cancel one another out.
Thus there can be no transference of energy
between the plate and grid of the valve
through the valve that will not be immedi-
ately cancelled by an equal transfer of energy
- by the external path.

Construetion of the Set.

Such is a brief explanation of the action
of the Neutrodyne, hut, once more, readers
arc advised to read Mr. Field's article in
order to grasp more fully the principles
underlying this receiver.

The construction of the Neutrodyne
three-valver is not at all difficult, all the
components necessary being standard except
the two transformers (or neutroformers)

{Continued on page 1099.)
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and* the aerial coil.
modified Reinartz form of reaction as being
mtroduced, and it has been found that
-exceptionally smooth control of the receiver
has been the result. The list of compo-
nents on page 1100 will give the constructor
an idea of what is needed.

‘The Neutroformers.

Two neutroformers can be purchased, if
desired, but, as it is a simple matter to
make them at home, the details given below
will be .found useful. Two cardboard
formers, 3% in. long and 2} in. external
diameter, will be required, together with
1 Ib. of 30 D.C.C. and } 1b. of 24 D.C.C. wire.

Fig. 1 will show a

of the 30-gauge wirc wound on in the same
direction, commencing 1 in. away from the

end of the primary windings.
should be fixed by passing the ends through

holes in the former.
The horizontal neutro-
former is fixed to the
baseboard by means of
two brass screws, while
the vertical one is kept
in position by means of
a strip of ebonite
jammed into the former
and screwed to the
baseboard.

The aerial coil is of
the well-known Ultra
type, and may be pur-
chased from the Igranic
Company under the
name of the Ultrynic,
if desired, or may be
made at home by the

The windings

4‘\_\2

The two neutroformers consist of 26 turns following methodf v
of the 24-gauge wire wound on at one end A cardboard or fibre R
and tapped at the 13th turn, and 55 turns former of: 4} in. diameter should have o
YiY
Flex
Leads
4
z]
Coi/7
!
L—'l—-‘f’——-
L¥ Neutroformer
Fig. 8
DRIWNBY | A 8.
cvgo 8Y | ISR -4
BEER | saeL N7 |A 552
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The spacing of
the wiring, and
between the

X primaries and
AY secondaries of
LY 4he Neutroform-

ers, can be seen
in this photo-
graph of the
interior of the
receiver.

“ Ilslotscut
=7 intoittoa
e depthofl }
o in, On this
former are wound
60 turns of 24-
gauge wire, the coil
being tapped at the 20th
and 40th turn. The two
tappings are taken to
two small terminalsfixed
in thé coil holder, the
ends of the coil being
taken to the plug and
socket of the holder.

In Fig. 1, it will be
noticed that the first 20
turns are used, coupled
in series with the plate
of the last valve, as a
Reinartz reaction coil,
the remaining 40 turns
being used as a tuned
secondary in the grid
circuit 'of the first valve,
the aerial being auto-
coupled by connection
to the 40th turn.

Wiring Up.

The panel drilling
diagram given in Fig.
2, shows the lay-out
of the = components,
while extra large dials
have been employed for
the three tuning con-
densers,in order to assist
the constructor in the
handling of the
receiver.

Care should be taken
in the wiring of the set
to keep all wires as far
apart as possible, other-.
wise the subsequent
neutrodyning of the
valvegjwill beimpossible.
Fig. 3 shows the actual
connections. of the re-
ceiver, and these should
be carefully checked
by reference to the
point-to-point list given
on the next page. Flex.
ible leads should be
taken to the aerial and
earth terminals, as
these have to be con-
nected to the two ter-
minals provided on the
Ultra coil.

(Continued on mje 1100).
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When the construction of the receiver
has been completed, and the wiring care-
fully checked, the task of neutrodyning
the set must be undertaken. In order to
render this as casy as possible, valves
suitable for H.F. amplification must be
“used in the first two stages of the set. Those
used in the receiver, the photographs of
which appear with this article, were bright
cmitters (Cossors), with a Cosmos A45
valve as detector. This does not mean that
dull emitters cannot be used ; in fact, any
type of valve can be employed, provided it
is suitable for'the task which it has to
perform:

Adjusting the Neutrodyne Condensers.

The aerial coil is placed in position with
the aerial flex connected to that terminal
whose tapping goes nearest the grid end of
the coil. About 45 to 50 volts H.T. should
be available, and the three valves placed
in position, and tho set tuned to the nearest
station. If well constructed, it should not
oscillate until the reaction condenser
(bottom left on panel) is increased slightly
from the zero position, and tuning should
be found to be very sharp. When the
ncarest station has been ‘tuned in, en-
deavours should be made roughly to neutro-
dyne the set: To do this, the first valve
filament is switched off and the set is re-
tuned so that signals can be heard at maxi-
mum strength. The first neutrodyne con-
denser is then slowly varied, retuning every
now and then until the smnals arc decreased
as far as possible.

The sccond valve must then be considered.
The first valve is switched on, the neutro-
dyne condenscr being left ““set,” and then
the second valve is switched off. The same
process is now repeated with the sccond

Another vicw of the wiring 2f the neatro-
dyne three-valver. Once the neutrodyne
condensers bave becn set for particular
enecimena of valves they must. rot be
tcacked or the valves changed or the
process will have to e repeated.

-Popular Wireless and Wireless Review, January 9th, 1926.
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The componenrs denoted by numbers in tlns photograph are as follow :

(2 and 4) Neutrodyne Condensers; (5) A.T.C.;
Condenser ; (10) H.T.
neutrodyne condenser, after which all
valves should be switched on and endeavours
made to tune in a more distant station.
When this has been done, the process should
be repeated, extreme care being taken
that the set is kept absolutely in tunc
throughout the operation.
Exccptionally -Skarp Tuning.

The receiver should now be properly
neutrodyned, and is ready for use. Reaction
is, of course, obtained by varying the
reaction condenser, and will be found to be
exceptionally casy to use. No self-oscillation
will be apparent, and though at first it may
be difficult for the constructor to tune in
any but a fairly near station, he will rapidly
get into the way of handling the set, when
DX results will hesome easily possible.
A¢ an aid to tuning, a
wave-meter is an invalu-
able possession, and is
to be recommended for
use with this set wherever
possible, for the tuning
will be found to be ex-
ceptionally sharp,
and it is quite easy
to miss a station
. altogether if ex-
treme care is not
exercised when
handling  the
receiver.

IR THITE

} POINT-

TO-
_ POINT
. CONNECTIONS.

Aerial termi-
nal is connected
to the tap nearest
grid end of ultra
coil.

The earth ter-
minal is connected to the other
tap on the ultra coil (also by flex) =
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(11) H.F. Choke.

and with bushar to the L.T. negative and
H.T. negative, also to the moving plates
of the first -0C05 variable condenser.
L.T negative is connected direct to one
filament socket of each valve holder.

The other filament socket of each valve
holder is tonmected to one side of its
rheostat, the other sides of the three
rheostats are joined together and to L.T.
positive.

Fixed plates of the first ‘0005 variable
condenser are connected to one side of the
first neutralising condenser, grid socket
of the first valve holder, and to'the soeket
of the fixed coil holder. Piug of the fixed
coil holder is connected to the fixed plates
of the *0002 variable condenser.

Plate of first vaive to one side of first
neutroformer primary, other- side of
primary to the other side of the first
neutralising condenser. The centre taps
on the primary windings of both neutro-
formers are connected together and to
H.T. positive.

On2 side of secondary of first neutro-
former to gvid of second valve, fixed plates
of second ‘0005 variable condenser, and
to one side of second neutralising con-
denser. Other side of secondary to moving
plates cof second -0005 and L.T. negative.

Plate of second valve to one side of
second neutroformer primary, other side
of which goes to the remaining connection
of the second’ neutralising condenser.
One side of secondary of the sccond
neutroformer, to fixed plates of the third
0005 variabls condenser, and to one side
of the grid leak and condenser, the other
side of which is connected to grid of third
valve.

Moving plates of the third -0005 variable
condenser are taken to the L.T. negative
lead to which also is taken the remaining
end of the second neutroformer secondary.

Plate of third valve to one side of H.F.
choke, and to moving plates of -0002
variable condenser. Other side of H.F.
choke to one ‘phone terminal, other *phone
terminal to H.T. positive.

A -001 fixed condenser is connected
across the ’phene termimals, and a 6
across the H'T.

(1 and 3) HF. Condensers;
8) Aerial Coil ; (7 and 9), Neutroformers ; ; (8) Reaction
ondenser ;
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- BROADCASTING PLAYWRIGHTS.

By WILLIAM MACREADY,

I The author of this article is not only one of the B,B.C.’s dramatic experts but a professional actor of mlany years’ experience

Usehul Advice for Budding Authors. :
|

and considerable fame, The suggestions he makes in this article should prove of great value to our rcaders who wish to

write Radio Plays.

¢

AS the oldest professional actor in the
service of the B.B.C., and producer
of the greatest number of plays at
any of the provincial stations, I may fairly
claim to understand the needs of the
dramatic side of broadcasting. It has been
said that the average stage play is totally
unsuitable for radio performance, and
that our modern school of dramatists
cannot write for the microphone.

My own experience flatly contradicts
such a theory. I know of over two hundred
plays (of four and five acts), as well as
some hundreds of one-act pieces, all the
work of our best modern authors, which
only need a producer with experience and
imagination to adapt them for radio
purposes without damaging the plays or
the reputation and feelings of their
authors.

A grcat number of plays have ¢ been
specially written for broadcasting.” After
listening to all of these, I can honestly
assert that I have only heard fwo which,
by any stretch  of imagination, could
interest and hold the average listener.

The suggestion to darken one’s room and
try to create an ‘‘ atmosphere” is of
little avail if one is to hear no more than
a series of mechanical cffects, ‘ full of
sound and fury, signifying nothing.”

The listener needs something more
stimulating. He requires a tonic after the
cares and worries of the day. He is not
averse to a little instruction as contained
in the various talks. The influence of
music acts as a solace. His drama is a
different matter. He is out for amusement
or thrills, and must have one or the other
—Dboth, if possible-—so that his allegiance
to radio may be unswerving. The most
exhaustive tests are essential to the suc-
cessful broadcasting of ‘ sound ” effects.

Stage Effects. _

The clash of swords will not convey the
idea of a duel ; the shriek of a syren
will not suffice for that of the curlew ; the
rattle of a pair of hoofs will not suggest
the gallop of a horse ; nor will the banging
of a door in the studio sound:like the real
thing. This is where the ingenuity of the
producer is of the greatest assistance to
the author as well as to the listencr.

From the storchouse of his imagination,
and, of course, after the necessary tests,
the producer is enabled to supply the all-
important connecting link between the
dialoguo and the ‘ business.” One of
our most successful effects at Birmingham
was in “Under Two Flags,” where
Cigarette’s ride through the desert was one
of the features of the performance. The
erunch of the horse’s hoofsin the sand was
perfectly natural, and evoked the most
favourable comment,

I bave read over a thousand plays by
would-be radio dramatists during the last
two years, and have found only (kree at all
suitable for broadcasting. The greater
number contained too many characters,
Others lacked cohesion in plot, others were
too * talky,” whilst thc greater number
were full of the most improbable and
grossly unnatural situations.

Helpful Advice.

What, then, is the remedy ? A word or
two of helpful advice to the cmbryo
radio-dramatist may (or may not) be
acceptable. I give it for what it is worth

Mr. William Macready.

and, in palliation of -my .apparent pre-
sumption, would modestly state that not
only have I adapted the works of many
famous authors for broadeasting, but
have written several plays for the same
purpose.

Here, then, is a fairly comprehensive
set of rules for the successful writing of
radio plays. Let the subject chosen be as
original as.possible. Do not crowd your
play with too many characters. It is
bad policy to introduce a dozen speaking
parts where fout or five should be sufficient
for the purpose. Make a distinct character
of each, i.e. the young squire, the wife,

-the father, the evil genius of the story,

ete. Avoid theduplication of characters;
avoid the introduction of the ° eternal
triangle ' ; politics, religion, mother-in-
law, inebrity, the Hebrew race, or anything
else likely to give offence to listeners.

It is most important that the story be
coherent and free from any suspicion of a

sccondary plot, as nothing is more irritat-
ing to a listener than the exercise of a
triple form of concentration. By this 1
mean the nccessity of following the main
and secondary plots in addition to visualis-
ing the whole. Let the dialogue be crisp,
natural, and free from * talkiness” or
unnecessary speeches. Many an other-
wise good play is ruined by padding witly
irrelevant matter. A good story is better
told in one short act than in dragging it
out to three or four.

In the case of comedy or farce the
imagination of the author may take
liberties which would be impossible - in
drama. When a play is frankly labelled
farce, many otherwise improbable situa-
tions are overlooked in the laughter they
provoke. The writer of this type of play
should, above all else, aim at laughter
making. It is therefore his duty to make
his dialogue as light and witty as possible.
The use of epigram may be freely resorted
to and even punning is permissible and
often advantageous. The introduction of
nusical items is to be deprecated, as these
interrupt the action, and may prove a
distraction endangering the success of an-
otherwise capital piece of work.

Suitable Plays.

If the story demands the inclusion of a
large number of characters, it is advisable
that each address the other by name as
often as possible during the performance.
Sufficient time myst be allowed to elapse
during the dialogue to make the situations
fcasible. For. instance, it is asking too
much of the listener to believe that a
servant ordered by his mistress at Hamp-
stead to go to the City and return with
his master, can fulfil his errand whilst
half a dozen lines of dialogue are spoken
between his departure and return. This
is onc of the greatest mistakes made by
amateur dramatists. '

Finally, let your dialogue be of the clean
and wholesome order. There is no room
in broadcasting for the double enlendre.
There is a wide and ever-increasing demand
for radio playwrights. The observance of
the few hints here given should make the
path of the *prentice hand a little smoother,
and encourage his efforts to provide
new material for that most popular of all
items, the radio play.

Some instances of suitable plays may be
given as a help to beginners. Of one act
comedies (just to name a few) are *‘ Mrs.
Hilary Regrets,” * Dream Faces,”  Case
For  Eviction,” “ His Lordship,” ‘‘ The

-Lunatics,” ‘“ Kitty Clive,” and numerous

others. Of the longer plays those of
Oscar Wilde and Sydney Grundy are ad-
mirably suitable for broadcasting.
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Conducted by our Staff Consultant, J. K. T. ROBERTS, D.Sc., F.Inst.P.

EFERRING to the recent experiments
of Dr. Alexanderson, the famous radio
engineer of America, a large number of

reports have now been received and analysed
23 a result of the comparative tests of the
horizontal and vertical waves sent out
{from the super-power station of the General
Electric Co., at Schenectady. It has been
found from these experiments that the
horizontal radiation gave better service
in the zone from 60 to 250 miles from
Schenectady, whilst at greater distances,
the vertical antenna radiation was more

other things being equal, to those obtained
with the usual single microphone.

Still another type of loud speaker dia-
phragm is reported as a result of the
Phonofilm experiments of the famous
scientist, Dr. Lee de Forest. Dr. de
Forest considered that none of the existing
systems was suitable for his purpose, and
he set to work to make out his own style of
loud speaker. He has evolved a type in
which the diaphragm i3 vibrated at the
edges instead of at the centre.

“ Since the beginning of the telephone
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An unusual! view of the giant mast at the new Berlin broadcasting station.

The mast is over 850 feet high

and is said to be the largest in the world.

satiefactory. Reports also verified, in
part, the theory of Dr. Alexanderson
that horizontally polarised waves may
twist in their progress until they are
polarised in a vertical plane, and so on.

% Stereoscopic” Broadeasting.

One of the latest American stations to
‘“take the air” is WHAP, New York
City, and this station employs a special
type of double microphone. The two
individual microphones are mounted by
rubber suspensions each in a large metal
supporting ring or hoop. The two rings
are then placed a distance apart about
equal to the distance between the two ears
of the average person. The two micro-
phones face each other, and the announcer
or broadcaster speaks into the space be-
tween them. - It is claimed that the rezults
obtained- by this method are superior,

art,” says Dr. de Forest, “ every telephone
reproducer, whether an earpiece or a loud
speaker, has been operated by moving a
diaphragm or cone in a direction perpen-
dicular to its surface. Telephone men seem
unable to get away from the idea that the
diaphragm must operate like a piston in
order to agitate the surrounding air.

“ In this new method, I discovered that
when an electro-magnetic telephone unit is
applied tangentially to the edge of a
properly curved diaphragm, instead of at
right angles to it, the entire surface takes
up the vibrations ‘and sends out sound
waves of the correct amplitude in all direc-
tions. Although the application of im-
pulses tangentially to the membrane is
a radical departure, it seems self-evident
that it is the more natural method.

“ By enlarging the membrane sufficieutly
I dispensc with the horn altogether. There

is no horn tone, because there is no horn,
and we have natural reproduction because
we avoid the old piston impact. We now
have a sound-wave action somecwhat
similar to that produced when a stone is
thrown into water. This results in greater
carrying power and uniform volume
throughout the room, without objection-
able intensity close by or in any one
direction.”

How the Crystal Works.

The explanation of the rectifying pro-
perty of a wireless crystal has always been
a matter for speculation since the discovery
of this curious property was first made.
A very large amount of experimental work
has been carried out on this subject, but
even to this day no complete theory has
been forthcoming as to how the crystal
works.

It seems to be fairly generally admitted
that thermo-electricity plays an important
part in the unilateral conductivity of a
crystal contact, but even that much
admitted does not help us on very far.
For the next question is, of course, as to the
explanation of thermo-electricity itself.

Thermo-couple Theory.

It is well known that most of the best
thermo-couples require that at least one of
the two members of the couple shall be a
compound or impure substance, and the
gradual decay of the thermo-electric power of
a couple, after prolonged heating, appears
to bc due to a breakdown or annealing
process, by which the strain in the original
material is relieved.

Similarly, as I pointed out in the articles
which I recently wrote in this journal
on the subject of thermo-electricity, there
appears to be a close relationship between
substances which have a marked thermo-
electric property and thoge which act as
good erystal detectors for wireless purposes.
This, of course, goes to support the theory
that the crysta% detection is a thermo-
clectric phenomenon.

As to why a substance should detect,
some very interesting and important
information has recently been published
by Dr. E. T. Wherry, a distinguished
American mineralogist, who has examined
a large number of specimens of every con-
ceivable composition.

His observations confirm the general
view that a certain amount of impurity,
resulting in increased crystal strain, makes
for better detecting properties, but, curi-
ously enough, in some cases, he finds the
reverse. In galena and pyrite impurity is
necessary, but in zincite, the rectifying
properties are hetter the purer the specimen.
Dr. Wherry gives a comprehensive list of
the specimens he has examined, with the
results obtained, and a theory of the crystal
structure and the peculiarities to which he
attributes the detecting power of the
substance. A full account of these experi-
ments will be found, by those interested, in
“The American Mineralogist,” Feb., 1925.

Radio Fortunes.

Tt -is a matter of common observation
that numerous fortunes have been made out
of the comparatively new industry of radio
broadcast manufacture. Every - experi-
menter has some secret idea that may,
perhaps, bring him, if not wealth, at any
rete a good return for his ingenuity and
trouble of getting upon the market.

(Continued oz page 1134.)
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RICAL IMPULSE
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—a carefully cultivatea acquaintance

Certain of our technical experts, having foregathered in the sanctum of our
chief-of-staff, did ponder with deliberation on the wisdom of his discourse.
“ Now gentlemen,” he said, * you will have to cxercise considerable mental
brilliance and thoughtful friendliness in pursuit of the electrical impulse. We
know that he is the electrical energy which quickens the radio receiver into
pulsatinglife ; our job is to tempt him just a little further without fraying
his temper. That is, to transform him into voice and music with radio in-
struments having the correct scientific elements for a really natural trans-
formation. Build, gentlemen,” he added, * and remember, he.is to be
carefully cultivated.’® But that was long ago. After seventeen years’ peaceful

. penetration in the Brandes laboratories, we are perfectly acquainted with the
best methods of effectually harnessing the properties of this elusive spirit of
radio sound. Get-Brandes radio instruments, built by master craftsmen and
scientists.in the reproduction of radio sound.

Any good dealer stocks Brandes.

THE TABLE-TALKER
The new goose-neck design is

the result of research in radio:
acoustics, which definitely es-.

tablishes its value in telation to
the diaphragm fitted. Patent
material used in the construction
of the horn eliminates metallic
harshness. Volume and sensitivity
controlled with small lever located
at the rear of the base. Elegantly
shaped, tasteful neutral brown
finish, felt-padded base. Height
18 ins., beil 10 ins.

30/-

EXPERTS IN

MATCHED TONE HEADPHONES
The whole secret of Matched
Tone is that one recciver refuses
to have any quarrel - with its
twin. Ably schooled in these
generous sentiments by our
specially erected ‘Matched Tone
apparatus, their synchronised
effort discovers greater sensi-
tivity and volume and truer tone.
There is no possibility of the
sound from one earpiece being
balf a“tone lower than its mate.

20/-

Brandes Limited, 298 Ragent Slr;n, B,

RADIO A

THE AUDIO TRANSFORMER
Ratio 1 to 5. ‘The main objects
in view are high amplification “of
applied voltage, together with
a ‘straight line amplification~
frequency curve. That is to
say, for a given input voltage, the

* amplificatfon is constant over a

wide band of frequencies, thus
climinating resonance. Mechanic-
ally protected and shielded so
that the transformers may be
placed close together without
futeraction. . ~

176

Works—Slugh, Bucks.

THE BRANDOLA
Specially built to bring greater
volume with minimum current
input and exceptional -clarity
over the full frequency range. A
Jarge diaphragm gives new
rounded fulness to the low
registers and new clarified light
ness to the high. Reproduction
controlled by a-thumb screw ‘'on

“the base. Polished walnut plinth

with elcctro-plated fittings,
Hecigbt 26 ins., bell 13 ius,

COUSTICS SINCE 1908

Service Advertising .
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CAXTON 4-VALVE CABINET

Made for Editor of Wireless Magazine
for Set “As good as money can buy”
described in issue February, 1325,

2 '
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o Putents Fending.
....................... £ = e
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2 T - : 00025
el £ £002 .13/~
£ 70005 ..15/- | i 0001 ..12,9

The J.B. Geared Low loss Condenser
provides micrometer tuning. l

. i i HETHER you need a precision condenser
{S-'Eé‘(;l\%)RElgr;ab (.s!-; \' to search out distant stations, or a sharp cash with Order. Fumed Oak o £1 5 0O

tuning instrument to gwe you muumum results

provided, by means

H {from local (ranﬁmxssmm you ll ﬁnd the JB 5
::i’:g?g;’,"::;f;;::{;:id C:nrad Low Loss Condenser a revelation in or Real Mahogany pO]IShed s £1 14 0
i controlling a gear having a T s T With detachable tecess fitted Base Board to mount 21 in. by 7 in. panzl to sfide out of Cabinet front.
‘ ;mtw of 60-1, The gear m' Just as the engineer’ s micrometer makes it
i no way inlerfores with the | ”°“5‘b'e 10 determine minute measurements, so Extra 10/- with two beaded front doors totally enclosing fitted panel.
.free motion of tke spindle la: the J.B. Geared Low Loss Condenser makes it 3
i procide for quick searching. | possible to obtain the minute sariations in Cabinet overall length 22} ins. Width 8} ins. Hcight 9 ins.

capacity so essential to efficient tuning.

Polished with the new enamel that gives a glass
hard surface that cannot be soiled or scratched.
SENT FREE.—Catalogue of standard Wireless Cabinets in various

OBTAINABLE from all DEALERS.

sizes and woods. Specizl Cabinets made to customer's orders.

Tefephione - PACKED AND DELIVERED FREE IN U.K.
LONDON AV AR 1 - o cetln
(Tl Fleony RS CAXTON WO0OD TURNERY C0., Market Harborough

scaconnas sessce sescasewsccsscesssscransesscasssancaarsace i

NEW YEAR'S DANCES i | | PON'T _BLAME THE SET

Dancing Lessons on the NEWEST

Steps- for 6d. only. -
The newest steps in the French Tango the FIT A EARTH PLATE
Foxtrot, the Charleston and Waltz, are all shown . <

in the clearest possible manner by actual photo- X

graphs in the BEST WAY DANCING BOOK— AND. END YOUR TROUBLES.
now on sale, 6d. A clever chart showing how
to dance the four steps of the Tango is also
GIVEN FREE! Buy this splendid Book

TO-DAY. Ask for

The earth with 240 sq. ins. contact. Galvanised
and . corrugated to make perfect contact.

EST W GREATER DISTANCE
---------- CLEARER SIQGNALS 2/- POST Gd.
DANCING o8 S
- A0 Sole Manufacturers :
D. Of oll N and Baoksellsrs, or 7d. post

SALOP MOTOR GO. (p.w.) MIDLAND WORKS, SHREWSBURY

free (inland) /rum Besl Way, 29|a Oxford
) Satisfaction or Money Refunded.

Street, London, W.1

i recesssencusanusecsanvansanaczanene

soecting adverlising : specting advertising

st b ads o 4 WHOLE PAGE £40: 6: 0 | QUARTER PAGE £10:0:0 [ must benade o e
HALF PAGE £20:0:0 |EIGHTH PAGE £5:0:0 | ovefivenT

Narrow Column Advts. (3 cols. to page) per inch 36/-

Minimum Space accepted - - half inch 15/-

JQHN H E-ELE SPECIAL POSITIONS BY Cover pages close for press JBHN H- LEEE
¢ ARRANGEMENT. NO SERIES P 3 R i
; : 4 > 11 days prior to day of issue. i ) :
1&,3,353,*653335 TISEMENT COPY _SUBJECT Inside pages close for press 4 Ludgate Gircus

£ ; L"on»don, E.C.4.
= TO EDITORIAL APPROVAL. 9 days prior to day of issue : s i o
CITY 7261 CQPY AND BLOOKS MUST BE IN HAND AT g GETY 7261
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an old fidd

PLAYER’S wealth of
experience in all that
pertains to the maturing of
tobacco enables them to
place their cigarettes on
the market as they reach
prime condition, while the
extraordinary demand for-
bids staleness. The ma-
turing and blending is
so skilfully done that
the natural fragrance of
the Tobacco remains
unimpaired.
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THERE i8, perhaps, no wireless circuit
with a more terrible name than the

Armstrong Supersonic Heterodyne ;
but with the name the terrors end, for
although the circuit is somewhat complex
it involves no new principles. Before pro-
ceeding further, it should be pointed out
that this circuit has nothing whatever to

&

ORvY. 8Y.
ICHKD. BY|
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Ser.No.

CIRCUITS

" capacity which exists . ;

do with the celebrated Armstrong Super-
regenerative receiver, which is considered
in another of these articles.

H.F. Amplification,

Amateurs who have experimented with
high-frequency amplification will know how
difficult it is to receive broadeasting on a
set in which two or more high-frequency
valves are employed, especially when the
intervalve couplings are of the tuned-
anode or tuned-transformer type.

This is what takes place. Voltage im-
pulses are received on the grid of the first

J I[ng.f? H(j&ﬂs
CHKO.BY 5
.___FIG'?_‘. Ser.NoJ A 314
L (2
i o ~ HT
LT

By C. E. Field, B.Sc.
(Staff Consultant,  Popular Wireless”),

MADE EASY.

In this article, second of a series, M. Field deals with the difficult Super Heterodyne Circuit in a way which will make its
intricacies clearly understood by new amateur experimenters.

No. I. THE ARMSTRONG SUPERSONIC HETERODYNE CIRCUIT.

valve, and produce in
the plate current mag-
nified variation’. which
are passed on to the
next valve grid by
means of some form
of coupling. Unfortu-
nately, 'however, a

portion of the energy
from the valve plate
finds its way back to
the grid through the

between the electrodes

of the valve, the same

transference taking
place between each
plate and. grid circuit.

- -— - - x
-
f
E
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The result is that the

-energy in the grid circuit of each wvalve is

slightly augmented, exactly as if a reaction
coil were employed. Just as a set will
oscillate when too much reaction is intro-
duced, so it will. oscillate swhen too much
energy passes between the plate and grid
circuits of the valves by condenser action.
Now, the amount of emergy, or current,
passing through a condenser depends upon
two factors. The first of these is the
capacity of the condenser, which determines
the opposition offered to a particular current.
The less the capacity the greater is the
opposition, so that it is desirable to reduce

hand, a multi-valve set working on, say,
5,000 metres is quite stable, and several
valves . can be employed without self-
oscillation being set up.

The * Beat >’ Principle.

One solution to the difficulties of short-
wave reception, therefore, would be to
increase the wave-length. This may sound
a little Irish, but it is what is carried out
by the supersonic heterodyne circuits.

In order to see how this is brought about,
let us consider what causes the howling
noise when a set oscillates. The howling is

£1G. 4.

valve capacity to a minimum. This is
brought about in special anti-capacity
valves by spacing the electrodes as widely
as possible, but the capacity cannot be dis-
posed of entirely.

Self-Oscillation.

The second factor upon which depends the
self-oscillation of a valve is the wave-length
of the signals being received. Short-wave
signals consist of currents alternating at
very high frequencies, and as a condenser
offers little resistance to high-frequency
currents, a valve oscillates very readily
upon short wave-lengths. On the other

due to the fact that the set is not correctly
tuned, and generates waves of. a slightly
different frequency from that of-those being
received. Now, when two sets-of waves
occurring at different frequencies are super-
imposed, it is evident that they will at onc
moment be in step with one another, which
means that they will have their maximum
values, in one direction, at the same instant.

They will then fall more and more out of
step, until the maximum value of one set
in one direction coincides with the maxi-
mum value of the other in the opposite
direction. In the first case, the values of

(Continued on page 1108.)
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HERE are so many well-advertised
makes of this component on the
market, each of which claims to be

the most efficient and to have the lowest
losses, that the amateur is bewildered and
usually ends by buying any type put before
him. A few of the faults usually present
in these components are mentioned below
and should be carefully avoided.

Faulfs in-Bearings,

Most makes have a top bearing consisting
of 4 screwed stem running in a plain hole
ir the top bush. Now, it is obvious that
‘ne wearing surface in a bearing of this kind
i3 extremely small, being practically a line
contact along the top of the screw thread ;
and even if the spindle originally fits the
hole in the bush, as it seldom does in prac-
tice, it will not be long before the bearing is
quite sloppy. Now a very small amount of
side shake will cause a large change in capa-
city, and this fault will conscquently cause
infinite trouble in the ideal set where tuning
is dead sharp. This fault can be detected
by turning the condenser to its all-in posi-
tion and then rocking the knob sideways ;
if any motion can be seen at the outer edge
of the moving vanes, reject the condenser.

Another fault common to the majority of
advertised makes is the method: of taking
the strain of ‘the spring washer. It will be
found on examination that this strain is
usually taken between the top and bottom
cnd-plates, which are often made either of

Popular Wireless and Wireless Heview, January 9th, 1978,
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VARIABLE |
| CONDENSERS.
¢

FROM A CORRESPONDENT:
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poor quality moulded composition or else -

of soft thin aluminium sheet. This very
often means the resctting of the condenser
after mounting on the panel, and in some
cases the subsequent development of
short circuits. In sound mcchanical design
this strain should be taken on the two faces
of the top bearing bush..

End-plates.

Metal end-plates have recently made their
appearance on variable condensers, mainly
because they are cheap to manufacture, but
it must be remembered that any metal in-
troduced into a high-frequency field repre-
sents a loss of power. A condenser of this
type cannot therefore be as efficient as a
similar instrument built up with end-plates
of good quality ebonite or bakelite.

A Serious Fault,

Another serious fault introduced by the
use of metal end-plates is the reduction of
the length of leakage surface between fixed
and moving systems.

Cheap moulded cnd-plates should be
avoided for similar reasons, since many of

them are of poor insulating properties, whilst
others have hygroscopic surfaces, As an
“illustration of the futility of cheap moulded
.compositions, the writer recalls testing a
‘receiver recently in which the A.T.C. was
fitted with a cheap moulded dial. The
condenser was in series with the A.T.I. and
in the acrial lead. Touching the edge of the
dial with the fingers resulted in over 50 per
cent loss of signal strength.

Fixing Arrangements, Py

The writer is against the application of
the one-hole fixing method to variable con-
densers. This method leaves the greater
part of the weight of the condenser hanging
on the top bearing, and, should any settling
or warping take place in the top plate (as
it often does), short circuits will be caused
by the change in the relative positions of
the fixed and moving systems. The cou-
denser should be fixed by at least two screws
placed approximately midway between the
centre spindle and the fixed vane pillars.

" Vernier Control.

In many variable condensers vernicr ad-
justment is provided by means of a small
spindle moving concentrically with the main
spindle. In these instruments it is of the
utmost importance to sce that turning the
vernier knob does not move the main
spindle, otherwise the vernier is worse than
useless. Make sure, also. that the connce-
tion between the main and vernier moving
plates is quite sound.

Leoossooe
[

¢ HARD CIRCUITS MADE
1 EASY.

‘ (Continued from page 1107.)
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the two waves add together, and in the
socond the resultant is the difference be-
tween the two. The result is that the train
of waves formed by the two sets super-
imposed rises and falls in value at a low
frequency. In other words, a low-fre-
quency wave motion is produced, the
frequency actually being the difference
between the frequencies of the component
wave-trains, and corresponding to a very.
long wave-length.

Thus, if we were receiving signals which
came in at a frequency of 1,000,000 cycles
per gecond, and our valve was oscillating
at a frequency of 999,000 cycles, the result
would be a howl at 1,000 cycles per second.

The Heterodyne Arrangement.

We can now see how-to set about in-
creasing the wave-length of the signals we
are receiving, so that we can make use of
several stages of high-frequency amplifica-
tion.

First of all we require a valve oscillating
at a frequency slightly different from that
of the received signals. An arrangement
which is familiar to all of us consists of two
coils magnetically coupled, one in the grid,
and one in the plate circuit of the valve.
When the coils are sufficiently tightly
coupled (i.e. close together), the valve will
oscillate at a frequency which depends
upon the size of the coils and the tuning
condensers, on account of the transference
of energy from the plate back to the grid
cireuit. :

We then have, flowing in the coil in the

plate circuit, currents at a frequency
slightly different from that of the received
signals, and in order to obtain our required
long wave-length current, these oscillations
must be superimposed upon those in the
aerial coil. To do this, we simply bring
the acrial and plate coils together so that
they are magnetically coupled. This is

shown carried out in Fig. 1. It must be
Orwa.BY| 4.8
iCNKD.8 ;
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emphasised that the valve is neither de-
tecting nor amplifying, but serving merely
as a generator of oscillations.

Suitable * Beat *” Frequency.

If the foregoing has been understood, it
will be seen that between the terminals of
the aerial coil are impulses at the frequency
of the received signals, varying in value at
a frequency corresponding to a long wave-
length which, in turn, is determined by the
frequency of the added oscillations. A
suitable wave-length for these” ““beat”
variations would be 5,000 metres. :

Before the advantages of-high-frequency -

amplification can be utilised, the short
waves must be disposed of, so that the next

step is to rectify the impulses from the
aerial. This is carried out in the ordinary
way by means of a detecting valve, cm-
ploying a grid condenser and leak, the con-
nections being as shown in Fig. 2. The
output of this valve consists of a carrier
wave of 5,000 metres, upon which are .
superimposed the ordinary- low-frequency
telephony oscillations. The plate of the
detector, therefore, can be regarded as if
it were a receiving aerial, picking up signals
on a 5,000-metre wave-length, and the re-
mainder of the circuit is quite straight-
forward and conventional.

The Second Dstector.

Several valves can now be coupled to-
gether by any of the usual methods fer
long-wave amplification, to form what is
called the intermediate-frequency amplificr.

Finally, a detector is required to get rid
of the 5,000 metre carrier-wave, and hand
on the telephony to the headphones or
-notc-magnifier.

In Fig. 3 is shown a four-valve inter-
mediate-frequency amplifier, followed by a
detector. In order to obtain our complete
supersonic hcterodyne receiver, we now
simply ‘join the three portions, shown in
Figs. 1,72 and 3, together. The aerial is
joined to the grid of the first detector, the
plate current of which is sent through the
primary winding of a 5,000-metrec wave-
length transformer, which couples it to the

" remainder of the circuit. The complete
seven-valve set is shown in Fig. 4. . = .

There are many other ways of connecting
up the oscillator valve, a method commonly
employed heing o' join one tuzed coil
between the plate and grid, with a centre
tapping taken to cither the filament or the
positive high-tension lead. In the latter
case, a diagram of which is given in Fig. 5,
the grid must be insulated from the lugh-
tension battery by a grid condenser, and &
grid leak must be employed.
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Plug-in Coils

THESE Coils are the most reasonably priced PROTECTED
plug-in coils on the market. They are neat in appearance,
and are exceptionally efficient in operation, the distributed
capacity and high frequency resistance having bcen reduced to a

Coil No. Price. Coil No. Price.
20 3/0 75 3/0
25 30 | 100 4/3
35 30 150 4/6
40 30 | 200 5/0
45 30 | 250 5/6
50 30 | 300 6/0
60 30 | 400 66

The Sct (20 to 400 inclusive) £2 10s. Od.
(List value bought singly f2 18s. gd.).
Prices of larger._coils ¢n application,

and

Publication No. 115 1s a 16-page
booklet containing wmuch wuseful
information, together with charts
and diagrams, which make it a
particularly intevesting and useful
refevence book fov all interested in
the constructional side of Radio.

®
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A.J.STEVENS & CO. (1914), LTD,,
RADIO BRANCH, WOLVERHAMPTON

Telephone @ 1748 (7 lines). Telegrams @ ** Reception,. Wolverhampton.”
~ -
London Showrooms: 122/24, Charing Cross Road, London, W.C.2

Telephone s Regent 7161-2. Telegrams : ** Ajayessco, Westcent, London.”

Glasgow Showrooms: 223, St. George’s Road, Glasgow.
Telephone : Douglas 3449. Telegrams : ** Reception, Glasgow.”

Condensers

Variable

IF selectivity and sensitivity are desired in a
Receiver, low loss condensers must be used.
This Condeénser is really a low loss model of the
straight line wave-length type, in which is incorpor-
ated a direct reading vernier movement. Compare
the price with that of any other precision condenser.

Capacity. i Price_. 7
10002 8/6 I
0003 9/6
‘0005 | 10/6
001 . 13/6 '
TEAR OFF :

A. J. STEVENS & CO. (1914), LTD.,

RADIO BRANCH, WOLVERHAMPTON.
Please send publication No. 115,
NAMEC . oo tovsiotasasssesssesessavoatanssssssscnossnavatessses
Address...... P 1 Y e,

ssesesssesscos@mi0eBr e 0o

82850 e 8808280000000 0esIDIDIVIT NV E

P.W. 9/1/25.

_ISSUED BY THE PUBLICITY DEPT, A.JS.



'Dub;lier ~

Condenser

HE bank of Dubilier
U¥{ Condensers illustrated
J @ all:ovle is composed of
3% D8 the largest Mica Con-
VA58, densersg in the world.
It was designed for installation in
the British Government’s new trans-
mitting station at Rugby, and con-
sists of four large Condenser units
connected in series for the main C.W.
circuit, together with an anode-feed
condenser tapped on to the series.
This condenser operates contin-
uously at 12,000 Volts D.C., with

04 X5
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an additional super-imposed radio
frequency current of over 60 amps.
The last condenser in the series
is insulated from the earthed
containing tank for a potential of
over 90,000 Volts. The capacity
of the C.W. condensers in series
is 0-021 mfd.

By far the greater proportion of
government and commercial trans-
mitting stations employ Dubiliex
Condensers, and the leading manu.

facturers of wireless receiving sets
use Dubilier products.

Dubilier Products. include :—Fixed Mica Condensers, Variable
Air Condensers, Anode Resistances, Grid Leaks, thé Ducon-
Aerial Adaptor, the Minicap Switch, the Dubrescon Valve

Protector, and the Mansbridge Variometer.

The Company are

also sole concessionaires for the products of the Mansbridge
Condenser Co., Ltd.

Specify Dubilier
o\)BILIEQ

Y14

DUBILIE

RECISTERED

CONDENSER CO (1925) LTD

TRADE MARK

. ADVERT. ©F THE BDUBILIER CONDENSER CO. (1925) LTD., DUCON WORKS, VICTORIA RD, KCETIi ACTCN, W.3 TELEPHONE: CHISW
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rI‘HE subject of -the, aerial and- the earth
connections is one which is neglected.

to a remarkable extent by the aver-
age wireless amateur. There seems fo be
an idea at large that a hundred feet of wire
hung up anywhere and anyhow, and a
piece of bell-wire tied on to the nearest
water-pipe, is all that is necessary to obtain
a good aerial-earth system ; probably the
accounts one reads of wonderful results
with all sorts of inefficieat aerial arrange-

X e > S S

: An Important Subject of Interest to Every Ain'ateu_r.

z By M. C. PICKARD, i
3t oo e s B e o o S

‘decreased because the

will be'high ; the effect
of this will be that
the sensitivity of the
aerial tuner will' be

value of inductance
used will be low in
proportion to the
valueof capacity used.
Besides this, there is, of - course, the weil-
Known fact that a low aerial is a poor
collector of energy as compared

ments tends to increase this neglect of the
most important part of any receiving
station.

It stands entirely to reason that the
efficiency of any set depends directly upon
the efficiency of the aerial to which it is
coupled ; if the aerial arrangement is so
poor that it will not respond to incoming
waves, it is not fair to expect the set to
produce audible signals. Kven a twenty-
valve super-heterodyne could not amplify
what is not there in the first place. There-.
fore the writer thinks that a few words. on
the design of aerials and earths will be of
interest to amateurs.

Pesign of the Aerial.

Very often in the past an amateur has
been advised to obtain a hundred feet of
wire and erect it in such a way that as much
as possible came into the down-lead and
the rest came into the horizontal portion ;
i.e. in such a way that the height of fhe
zerial was as great as possible. This ad-
vice with an aerial not under forty feet in
height is excellent; but where the maxi-
mum is limited to twenty feet or so, the~

result can be better described as abowiin- -~

able. e

The result will be a long, low *faril
having about fifteen feet of down-lead and
eighty-five feet of horizontal span; there
are two very serious faults with such an
aerial.

Firstly, as the horizontal portion is long
and at only a small height above the
ground, the capacity of the aerial to earth

with a high aerial ; but this is
a fault which cannot be reme-
died by the design of the aerial.

The second serious fault which
a long, low aerial possesses when
used as a broadcast aerial, lies
in its very marked directive pro-
perties. | With an aerial of this
type it will be found that signals
are very much louder when the
lead-in end of the aerial points
in the direction whence the
transmission is coming. This
effect may, with a very long,
low aerial, become so pro-
nounced that the responsiveness
of the system may become njl
to signals from any direction
other than that in which the lead-in end of
the aerial points.

Eftective Height Important.

Thus it will be seen, from these two
illustrations, that a long, low aerial is of
very little use for long- range reception
except from one definite direction. If the
maximum height for the aerial is restricted
to twenty feet or so, the amateur cannot
do better than use only

-down.

1111

Sinking an
earth plate at one of
ihe large Commercial 8tations.

should slope up from the lead-in and not
We now come to a very important
point in the design of an acrial—namely,
the reduction of losses to a minimum.

Insulation.

Firstly, let us consider the type of wire
most suitable for use. There is still no
better wire than copper—except silver,
which is out of the question if only on ac-
count of cxpense—for use in aerial con-
struction. Stranded wire, or strip, should
be used, and, if it is to last any length of
time, it should be insulated. A hundred
feet_coil of 7/22 enamelled copper wire, as
sold at practically every wireless shop
specially for aerials, is ideal. With regard
to the actual insulation of the aerial, three or
four—preferably four—insulators should be
inserted at each end of the horizontal span.
Insulators made of highly glazed porcelain
are good, and the best shape is that known
as “small shell ” ; the large shell type are
unnecessarily large for reception purposes.

At each end of the aerial allow at least
four feet of halyard of some sort, so that the
aerial wire does not come nearer than about
three feet to any brickwork. The same
precaution must be observed with regard to
the down-lead; a very useful method of
keeping it from touching the wall is to hold

forty feet of wire alto- ,
gether. In almost every
case the results will
prove more satisfactory
than those which would
be obtained using the
full regulation hundred
feet.

These remarks apply
to the inverted L acrial
in particular, but also
to a smaller degree to
the T type aerial.
use of the T type aerial
18 not, however, recom-

mended for amateur re- [o-25
céption putfoses. The [’ 1420

The R

lere)
‘ L"’”'“"'Wlﬂl e
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. ideal type.of aerinl is, of

'qurse, a plain vertical wire'a hundred fett
in height, the bottom end leading direct to
the aerial terminal of the set.

As a general rule for designing an out-
door aerial, let the effective height of the
aerial be as great as possible, and let the
horizontal portion be about equal te or less
in length than the vertical portion, and it

‘Hlustrated in Fig. 1.

it out by a stay at the bottom end, as
This stay must have
three insulators inserted in it.

With regard to the down-lead itself, this
should be a continuation of the horizontal
portion of the aerial, and not a wire soldered
on,

(Continued on poge 1112).
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(Continued from page 1111.)
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We now come to a consideration of the
actual lead-in to the set. By far the most
efficient way of accomplishing this is to
drill a hole through the window-frame half
an inch or so in diameter, and push-through
this a piece of ebonite tube which fits it
tightly, This tube should project about
six inches on either side, and the outside

gttt M
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available, it will be necessary to employ.

an outside ground connection. 'The spot
chosen for this conttection is very important
and must be of good soft soil, the damper
the better. Ground whicl has an under-
lying bed of rock is of very little use, unless
the bed lies at a good distance below the
ground, say twenty feet or so.

The hole to receive the earth “ plate”
should be dug as deep as possible, net less
‘than two feet at the inside limit. A
suitable ‘ plate ”* can be obtained by using
a large bucket, a small roll of wire netting,
or almost any metallic object having a
large surfaco area. The earth lead should
be soldered firmly on to whatever is chosen,
and the joint coated

Byl A2 T ;
cwk0:678 TDT I N
TNIAL T ! -

with a coat of pitch or
bitumen (only the joint).

|
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The plate should then
be placed in the hole
and about two gallons
of strong copper sulphate
solution poured on it.
This will ensure excel-
lent conductivity in the
surrounding ground, but
will, incidentally, in all
probability prevent
plants. growing in the
near vicinity of the earth
connection.

If a bueketful or two
of cinders are available,

N

end should be bent downwards slightly to
prevent rain running into the room through
the tube. This bending can be done by
immersing the end of the tube in boiling
water for some time, when it will become
quite pliable and may be bent to the re-
quired shape and allowed to set.

The horizontal portion of the aerial must
be pulled taut, and also the down-lead by
means of the stays (S. Fig. 1). Insert the
free end of the down-lead (A. Fig. I) through
the tube (T), and pull it through to the
inside of the room so that it is reasonably
tight. To hold it in pogition, a cork or
rubber stopper, having a portion cut away
from one side to allow the wirc to pass,
can be inserted in the inside end of the
tube,

Obtaining a Good °* Earth.”

Before dealing with the arrangément of
the aerial lead within the house, it will be
advisable to consider the earth connection.
This is in the writer’s opinion an extremely
important point, and is the vital point for
long-range work. Probably the best all-
round connection will be to a water-pipe,
if one is within easy reach of the room in
which the set is to be operated. This pipe
should be the main water-pipe leading out
of the house, and the shortest way of getting
to it will usually - be to make a hole straight
through the floor into the cellar and take
the carth wire through this. The best way
of attaching the wire to the pipe, which, of
course, must be sandpapered clean and
bright, is to solder it on; but a copper

. earth clip may be used instead if desired.
An insulated wire should bo used to run
between the set and the pipe, and should
not be of smaller gauge than the wire used
for the aecrial. It should not be tacked
down tightly against the wall, but should be
run through brass hooks with porcelain
interiors.

If there is no convenient water-pipe

these can be put in the
hole around the plate before the earth is
replaced, and will materially help to im-
prove the conductivity of the connection.
Incidentally it is a good plan to bury a wide
bore copper tube with the connection in
such a way that in dry weather water can
be poured down it to kecp the connection
damp.

H it is not possible to obtain a good earth
connection to either a water-pipe or an
outside buried earth, the ama-

. bisetts the angle they form is directly under-
neath the horizontal span of the aerial.
The wire used should be the same as that
used for the aerial, and the insulation
throughout must be just as good. A lead-in
wire is taken from the point where the two
wires converge, through the window in
precisely the same way as that in which
the aerial down-lead wasledin. The whole
arrangement; is shown in Fig, 2,

Connections fo the Receiver.

We now come to the final consideration
in the design of the systém, the arrangc-
ment of the leads within the house. The
first thing is to obtain the earthing switch,
which is preferably of the D.P.D.T. type
with two of the end contacts shorted.
This should be screwed to some convenient
place on the window frame, or on the wall,
by the window, and the earth lead, run to
it through hooks with porcelain interiors as
previously explained, connected to one of
the centre contacts.

The aerial lead must be connected to the
other centre contact, but special precau-
tions must be taken to support it at least
six inches from the wall. There are several
gadgets on the market which will do this
effectively, but a simple arrangement can
be made at home quite easily.

Obtain two pieces of round wooden rod a
half-inch in diameter and about eight inches
in length, and bind one end of each with No.
36 S.W.G. steel wire. Now with a brace and
bit drill two holes having a diamcter of one
half-inch, and about one and a haif to two
inches deep, into the solid edges of the win-
dow frame, in such a position that one is
situated near the aerial lead-in tube and
the other near the switch. Into each of
these holes knock the unbound end of one
of the two rods, using a wooden mallet to
accomplish this and not a steel hammer.
Now with a red-hot knitting needle bore a
hole down the top of each of the rods,

teur may use a counterpoise, or
‘ capacity earth ”’ as it is some-
times called, and, provided it
is carefully erected, he will at
any rate know that it will be
reliable,  which is more than
can be said for any earth con-
nection proper until it has been
tested.

Essentially, a counterpoise
consists of an arrangement of
wires directly underneath the
aerial and about six feet or so
from the ground. These wires,
with the aerial proper, form
the two plates of a condenser,
the counterpoise thus serving
the same function as an earth
connection save that it has no
direct conuection with the
transmitter. There actually is’
a connection, however, through
the capacity which.the coun-
.terpoise has to earth. Hence
it will readily be appreciated that a counter-
poise is a very good substitute for an
ordinary earth.

_ In practice & counterpoise for reception
can be made by running two wires, each
of the same length and horizontal span
as the aerial, from a point at the lead-in in
such a way that they radiate from this
point, their free ends being about six or
seven feet apart. The direction taken by
the wires must be such that the line which

* Winsulators ”* fitted to the aerial erected on the roof
of Mr, Ramsay MacDonald’s house at Hampstead.

Two of the *

—

and very carefully screw into these holes two
brass hooks with insulating interiors of
porcelain. The aerial lead is takem from
the lead-in tube through these hooks to its
terminal on the switch, The arrangement
ig "illustrated in Fig. 3. The leads to the
receiver are taken to the remaining termi-
nals on the switch, so that when the blades
are in one position the aerial is connected to
earth direct, whilst in the other position the
aerial and earth are connected to the set,
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LTHOUGH the old-fashioned method

of tuning a erystal set by means of

a tapped coil is not now so fashion-

able as formerly, the method has much to

recommend it. This is especially the case

where the constructor is expert at soldering

connections (of which there are a great

number), and providing that this part of

the work is done thoroughly the efficiency
of such a set is very high.

From the photograph on this page it
will be scen that the receiver is totally
enclosed in a compact case. Opposite to
the -aerial and earth terminals are two
*“ output ”* or *“ amplifier ” terminals, which
are connected in parallel with the telephone

P Wik

1 Burndept Crystal Detector. .

1 Panel-mounting
(Peto-Scott)

2 Switch Arms

20 Contact Studs

4 8tops .. .. .. .. ..

1 1b. 26 S.W.G., D.C.C. Wire

1 4-in. Spider-Web Former

6 Terminals (W.O, type)

2 Coils Glazite.. .. .. ..

Screws, Transfers, ete. .. .

LT T T

terminals.

1 frequency amplifier.
The “ Amplifier ** Terminals.

crystal set at the two right-
hand terminals marked
“ amplifier,” than at the two
terminals’ in front marked
s “’phones.”
Another ad-
vantage of
these two
pairs of ter-
minals being
connected in
parallel is the
fact that
they can be
used for two
pairs of tele-
phones, the
second pair
being merely
joined to the
terminals
marked “am-
plifier” when

out in any
way disturb-
ing the other

A “close-up” of
.the complete set,

gllllll|l|||ll|l|l|l||IllllllIllIIIIIIIHIIllllﬂlllllllllIl|||IIlIIIIIIIIII'E

A1 CRYSTAL SET.
LIST OF COMPONENTS.

1 Panel (8 x 6 x £ in.) with Cabinet
Coil Holder
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|
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This arrangement is simply a
matter of convenience in case the set is
| eventually used in conjunction with a low-

In such a case it is more convenient to
connect the input of the amplifier to the

%

The Set Designed and Described by

P. R, BIRD
(Assistant Technical Editor).

i
Constructional Work by
G. V. COLLE
(Technical Staff).

*

B ol ol o e e e i e i o e S SRR S e S

tuning is carried out by means of twent
studs and two switch arms, each of whicﬂ
is free to make contact with ten of the studs.
The left-hand switch arm travels over the
studs which are connected to adjacent
turns on the tuning coil, and consequently
this switch arm is ‘known as the ““units "
control.

The studs of the right-hand switch are
not tapped to adjacent turns, but instead
they connect to the tuning coil at every
tenth turn (twentieth, thirtieth, fortieth,
etc.), so this switch is known as the * tens ”
switch,

Provision for Loading.

In order that the set will work efficiently
over a wide band of wave-lengths, pro-
vision has been made for the insertion of a
loading coil. This takes the form of a
plug and socket into which can be placed
an ordinary plug-in coil, and it is connected
between the aerial terminal and the tuning
coil. When not in use this coil plug must
be shorted by means of a shorting plug,
in order to complete the connections.

Between the loading coil socket and the
« amplifier ’ terminals is placed the crystal
detector. The particular model used is a
 Burndept,” which is fitted with an in-

desired,with- }

Y

RN 8l | A-D.
RO
e

=3+ Col Plg

Theoretical Circuil

\with  the -loading conncctions of the crystal set.
‘il removed_ Irom Looking at the complete set from the
its soclet,

front of the box it will be seen that the

genious device by means of which the
pressure of the catswhisker upon the
(Continued on page 1114.)
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} “P.W.” A1 CRYSTAL SET. 2
Q (Continued from page 1113.)
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surfadc of tho erystal may be regulated
very- aceurately. This is an important-
point with most crystals if it is desired to
obtain the best possible results with them,
and . although a cheaper crystal detector
would no doubt have given good results,

"'llIllHIHIHllllllllllllllllllIlllllIIlllllllNlllllllmllllllllllIIIIIllLZ

POINT-TO-POINT CONNECTIONS.

Aerial terminal to plug of loading - coil
holder and one side of ¢rystal deteetor.
Other side of crystal detector to one =
*phone and one amplifier terminal. The =
rethaining ’phone and amplifier terminals =
are connected tozether and to earth,

Soecket of coil’ holdér to the beginning =

of the tapped basket-coil winding. The =

ten “unit > taps of the eoil should be =
= connecfed to the ten. contact studs, as =
shown in the diagram.

The ‘“ units >> switch arm is connected
to the first stud on the * tens *’ section,
and the remaining taps are connected
in order to their respective studs. _

The “‘tens’’ switch arm is connected
= to earth. - -
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the model shown is recommended as.being
excellent value where high efficiency is
reqmred

The Case and Componenis,

The case shown in the photograph is
quite a cheap one, and the fact that when
the lid -is closed the “ works” of the set

Popular Wireless and Wireless Review, January 9th, 1976.

The method o! spacing the connections to the studs can b2 seen in this photograph.

arc completely covered, is a great advan-
tage. Otherwise .dust and similar sinall
lmpuntncs would tend ‘to - accumulate
between the studs, from whence they are
very difficult to remove. In order to clear
the components mounted upon the panel
(excluding the shorting _plyg or coil, which
can be removed when not_in use), the lid
of the case must be approximately 1} in.
deep.

When the panel has been trimmed round
to fit the case, it is-drilled in accordance
with the wiring diagram which appears on

this pabe The contact studs should be
placed ¢ in, apart, and the exact measure-
ments for the Burndept crystal detector
can be marked off from the template, which
is included by the makers in the carton in
which this component is supplied.

The Main Tuning Coil.

The tuning coil itself consists ‘of an
ordinary spider-web coil of the ‘ double
wound ” variety. It contains 100 turns
of No.- 26 D.C.C. wire. The reason- for
double winding is to economise space, as

otherwise a 100-turn coil

is unduly bulky. .For

)
-

8"

Y

the benefit of those un-

»\ = T — -p.T

Aenal - 17 -
Coil ;
Holder

'

L

‘ ‘—%‘;rfh

%+

a .

E 5 " .

Dnll b Templote
Bumdept

Crystkl

acquainted with the term
it may perhaps be ncees-
sary to explain -that
double winding is carried
out on the ordumry
spider-web former, and in
the ordinary method ;
the only difference ‘being
that instead of = the
winding proceeding from
slot to slot round the coil
alternate slots aro missed
and the wire is carfied
down the first, third, and
fiftth slots, etc. \When
completed, the coil will
be rather thicker than
the ordinary spider-web
coil of the same number of
turns, but its diameter
will be much smaller.
1 When winding the coil
the wire should be looped
and twisted to provide
for the tappings at the
following turns : 1st;2nd,
3rd, 4th, 5th, 6th, #th,
8th, 9th, 10th, 20th, 30th,
40th, 50th 60th, 70th,
80th arid 90th. The usual
method of twisting™ for
this purpose is tp double
the wire back on isolf

ﬂﬂ%@l&%ﬁ s

for akout 1 im, twisting

A0 =

¥
e ] the ends; do hold them
SerR:N?  [A. 536 | (Contis aued on page 1117.)
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Hear the liquid-clear tones

of the incomparable JHrown

NTIL you have heard the
Brown you can have no idea
of the true beauty of its tone.

Designed and perfected by an eminent

scientist and built in one of the finest
factories of its type in this country,
it has indeed won an international
reputation. In almost every country
of Europe, in Canada, in Australia, in
South Africa, in Japan, you’ll find
JBrown prestige steadily growing.
Each week sees the Brown making
new friends—radio enthusiasts who
for the first time are obtaining the
mellowness and fidelity of tone which
can only come from an instrument

scientifically correctin every detail from
base to flair. Each week sees existing
users steadfastly proclaiming their
loyalty and enthusiasm for the J5r0wn
superb standard of performance.

In all probability you own a good
Receiving Set—in justice to yourself—
and to those you aim to entertain—
you should use a JSrown Loud
Speaker. With its unique aluminium
diaphragm- and super-sensitive tuned
reed, itis able toreproduce every note of
the harmonic scale with a truthfulness
and accuracy which is almost uncanny.
There is no substitute for a JBrown.

Description of J5rowi Instruments shown above ¢

Hrown H.x Hrown H.4 %Brown Cabinet ¥rown Headphones BHrown H.Q.
Height 21 ins. Height 10 ins. In Mahogany or Oak New A-type. Height 20 ins.
£5-5-0 10 £5-10-0 2000 ohms only 2000 Or 4000 ohmns 2000 ohms 2000 Or 4000 ohms
according to resistance 30,- £6-6-0 30/- £6-0-0

Retail Showrooms: 19 Mortimer
St.,W. 1. 15 Moorfields, Liverpool;
67 High St., Southamptoa.

S. G’. Brown, Ltd., N. ACton, Ir?ep;:ls (W holesale only) © 13 Bushy

Bristol.  Cross House,

London, W. 3 ar\(/estgate Road, Newcastle

Gilbert Ad. 4305.
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Valve. The Slope of the curve of the ‘“ COSMOS ”
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to 1 milliamp. per volt (i.e.—a mutual conductance

1 of 900-1000).
This represents an unusually large amplification,
which is produced without distortion and with a
/8 remarkably pure tone.
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securely. The wiring is then continued
until the next tapping point is reached,
when another loop is twisted in it. When
completed the coil is supported upon a
wooden pillar, about 2 in. long and } in.
thick. As a matter of fact, the actual

This view ot the
set should be
compared  with
the diagram
below.

wooden pillar shown in the photographs
was obtained from an old wire reel from
which the ends had been cut off.

The Switech Connections.

The wooden pillar is secured to the panel,
and the spider-web former to the pillar,

..
§ “P.W.” A1 CRYSTAL SET. §

by means of small wood screws of suitable
size. The coil is, of course, fixed with the
tappings uppermost rcady for connecting
up the studs to the switches. The other
connections to the crystal detector, loading.
plug, etc., should be done
first, leaving the connections
between the coil and the
studs until the rest of the
‘wiring is finished.

For the connections to the
switch arms themselves, stiff

wire may be used, connected to the bush
between the two large nuts which hold
the switch arms to the panel. Alterna-
tively the connection may be taken to
the moving part of the switch arm by
means of flexible leads. The former method
is preferable in most cases, so this plan

90 Turns lappedateschl) _/0Tarns lappedateach furn u
o
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Be of Goil
4/”[}’//87 el te J,I, '-_ﬂj ’b. 9/,”””.?/ 4
l S N // S A
) 1A UEIE B0 TS

gr__”

© & 1
|
>) ) Units e
b @ ,‘
@ ? ®| ® | €
i ~hones
Winng Diagram
RN EY | A0 !
cnx0:8Y | PO Fig. 1.
SER M. |A.XIX

i

1117

was adopted in the receiver shown in the
photographs.

The wiring of the coil is done in accord-
ance with Fig. 1, and is best carried out by
connecting the units tappings first, and then

Another view of the

** works,” showing
bhow the coil is
supported.

working out through the ¢ tens” tappings to
the outside of the coil. The completed
wiring is clearly shown by the photographs.

When completed the set should be
carefully cleaned at the back of the panel,
particular attention being paid to ensure
that no dust or impurities are secreted
between the studs. The wiring should be
carefully checked from the list of point-to-
point connections, and the set is then
ready for use. It will prove a thoroughly
reliable little instrument, capable of re-
ceiving good signals over a very wide
range of wave-lengths.

The Wave-lengths Covered.

Without a loading coil the tuning range
cxtends between 295 and 900 metres when
used with the average aerial and earth
system. -

If an exceptionally short aerial is to bLe
used, or the earth-lead is unusuelly long, or
if there is any other out-of-the-ordinary
feature in the installation, these figures will
vary slightly accordingly. But as slight
variations are covered by a very small
movement of one or both of the switch-
srms, these little discrepancies are quitc un-
important in practice.

When the set has been connected up and
the shorting-plug has heen inserted into the
loading coil sockets, movement of the
“Tens” and “ Units ? switch-arms will
tune the set to the wave-length of any of the
British main or relay broadecasting stations.
Each of these stations work upon a wave-
length between 300 and 500 metres, and once
the tuning adjustment for any -particular
station is found it remains naltered, uniess,
of course, the station subsequently changes
its wave-length for some reason.

The Coil for 5 X X.

To receive signals from the B.B.C. high-
power station at Daventry, it will be neees-
sary to remove the shorting rlug, and in its
place insert into the sockets a loading coil.
This coil may be of any type of tuning coil,
such as bhasket, spider-web, or honeycomb,
and should consist of 150 turns.. The latter
variety has the great advantage of being
very compact, but both spider-web and
basket coils will be found quite efficient,
though undoubtedly cumbersome and rather
{ragile.
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| CURRENT_TOPICS.

) The B.B.C.’s “ Crystal Policy ”—Too Many Stations—The Congested

z Ether—Wanted,

e o *
By THE EDITOR.
a- Locarno Broadcasting . Pact—The- Remedy for
Interference.

L g e I LSRN S SR

ORD GAINFORD, Chairman of the
B.B.C., speaking at thc opening of
the new Newcastle station the other

day, referred to what has been termed the
B.B.C.'s ““erystal policy ”—that is, the
policy of making programmes available for
us many listeners as possible on the simplest
and cheapest receiving apparatus.

By this policy, Lord Gainford said, just
under 90 per cent. of the population could
get one of the programmes on simple
apparatus.

Lord Gainford stated further that the
B.B.C. wanted to sccure facilities to enable
them to provide a minimum of two pro-
grammes for every potential listener, and
the B.B.C.’s plans implied the provision of
many more alternative programmes for
those who had valve receiving sets.

Lord Gainford’s reference to the B.B.C’s
“crystal poliey ” is especially interesting
in view of the secord conference of the
International Radiophone Bureau, held at
Brussels a few ‘days ago, whén plans were
drafted in preparation for another attempt
to solve the interference problem.

The Effects of a Poliey.

The B.B.C.’s crystal-set policy has, in the
opinion of many ecritics, been responsible for
a good deal of the growth of the interference
trouble.

The B.B.C.'s band of wave-lengths is
limited ; but-into that narrow band they
have crammed over 20 stations—inclading
relays—and all because of the crystal-set
policy;, a policy of direct encouragement
to listeners to buy crystal sets and to ighore
the valve loud-speaker set.

We express no opinion on this policy as
1t affects the wireless trade, and if the trade
docs not mind crystal sets being boosted
at the expense of valve gets,” that is their
look-out. ’

But what does concern ‘the amateur is the
cffects of this policy.” Three years ago we
pointed out that too many B.B.C. stations
of the 1}-K.W. and relay type should not
be erected unless-the Post Office gave the
B.B.C. permission to operate over a wider
wave-length band.

A Black Qutlook.

The yesult to-day is that, what with the
B.B.C. stations all .operating on a band of
300 to 500 metres, and Continental stations
springing up almost every day, the inter-
ference trouble-is worse than ever, and is
likely, despite the International Radiophone
Bureau’s efforts, to become worse unless the
B.B.C. modify their orystal-set policy. And
as the modifications necessary eannot, very
well be put into operation until the end of
1926, the outlook, as regards interference,
s black. = |

Mr, Reith has already made tentative
mention of the remedy we have in mind—
the scrapping of the majority of the B.B.C.
stations and the erection of a..limited
number of high-power stations similar to
Daventry.

This plan, if earried into effect, would
greatly ease the congestion in the.broadecast
wave-bands ; and if the Bureau can bring
about an agreement whereby the Continental
stations are similarly” limited in number,

-peace in the ether may yet be obtained.

o

"At present a Locarne Broadeasting Pact
":‘I!IlllllIIlllIIllII[llllllllIIIIIIIIIIIllIIllllllllllllllIIIIiIIIIIIIIIIIIU'_:
NEXT WEEK, =

A SPECIAL ARTICLE

By Sir HARRY LAUDER

Whose phenomenal breadcasting
success’ is the talk of the day.
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Order your next week’s copy NOW,
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is very badly needed.
not likely to succeed.
The truth of the matter is that far too
much attention has been paid to the erystal
user. .
In order that a listener shall spend as little
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We do not wish to suggest that the
B.B.C. are solely to blame: the trouble is
just as bad, if not worse, on the Continent }
and the direct result is that Continental
reception in this country is, for the avcrage
valve-set owner, a farce. Stations are
treading on the toes of each other so
closely that even a super-het. has its work

' cut out to separate them.

A New Scheme.

The crystal-set user doesn’t worry.
Naturally he is chiefly concerned with the
reception of broadcast programmes from
his local station or from 5 X X ; it means
little or nothing to him that Continental
reception is chaotic, and that the valve-set
owner finds it exceedingly difficuit and
often impossible to hear any other station
without more or less constant interruption.

Naturally it is only fair that crystal-set
owners should get a good service, but this
service could have been given them without
valve-set owners suffering so badly. A
limited number of high-powet stations, in
this country and on the Continent, would
give crystal-set owners an adequate service :
the difference between the wave-lengths
used by the limited number of stations
could be greater, and consequently. inter-
ference considerably reduced.

This method will, we feel sure, inevitably
be .adopted sooner or later; but the pity
of it is that it was not adopted sooner, and
that, for some time to come, it looks as
though the valve-set owner has got to
suffer. :

An Urgent Problem.

Already we are aware of a large number
of valve-set owners who are serapping their
sets in despair and who are going back to
crystal sets until the ether becomes less
congested—until the International Radio-

Ear] Beatty before the microphone at 2 L O,

as possible on a set, the ether has been sacri-
ficed to him. Irrespective of the thousands,
the hundreds of thousands of valve-set
users, stations have been erected to supply
the crystalset user with programmes
despite the inevitable congestion on broad-
cast wave-bands and the consequent increase
in interfcrence. :

Tco Many Stations.

It is'a policy we have never agreed with,
and never can agree with. It is a policy
which pleases crystal-set users at the
expense of the vest majority of valve users. -

phone Bureau gets really powerful, and until
it decides on drastic and really efficacious
methods instead of the half-hearted methods
recently agreed upon at Brussels.

Until the interference probiem is dealt
with and the wave-length band for broad-
casting considerably eased, broadcasting
reception for the valve-set owner who wants
—and quite naturally—a little more variety
than that offered, night after night, by
5 X X or his local station, will be hopeless.

And the direct result will be-a waning
interest. And that means a waning Radio
Trade.
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B 589,
FILAMENT RHEOSTAT,
One Hole Fixing,

Circular pattern, on ebonite former, complete
with knob, pointer. black celluloid scale

INTERVALVE TRANSFORMER,
Guaranteed for 12 months.
Price 214/- each.

This Transformer has becn adopted by leading
manufacturers of Wireless Recciving Sets aad
discriminating amateurs in all parts of the
world. Excellent resulis have been obtained
on tests carried out by the Nationa! Physical
Laboratory. Copy of the curve can be had
on applijcation.

B570.

10-WAY INDUCTANCE OR
CAPACITY SWITCH.

(Patent 226245.) This switch is of the under
ganel mounting type, and is fitted to the panci

y means of the two counter-sunk head screws
supplied. It enables the experimenter to build
up large capacities, and is an invaluable
addition to any set.

Price §/6 each.

THE

SILVERVOX

The *“ Silvervox ”’ Loud Speaker will re-
produce both speech and music without
the loss of its original tone and quality.
Coils wound to either 120 or 2,000 chms,
The tone arin is a heavy aluminium

“casting,

Total height 20 inches, Size
of trumpet 12} inches diameter.

Price £3. 10s. each.

H

AN AID TO ENTHUSIASTS

We have prepared a logging chart
for recording wavelengths, con-
denser settings, efc., of those
stations which require careful
calibration to tune in. A copy
of this chart printed on stift card,
with hanger, can be obtained free
of charge at any of our Branches
or from any high-class dealer.

engraved in white and two terminals for
coanections. The resistance wire is wound on
an insulating rod, thereby giving a perfectly
smooth adjustinent. B.sg9—Wound to

approximately s ohins resistance.

Price 3/ each.
B:6oo—\Wound to approximately 30 ohms
Price 3/6 each.

resistance.

SILVERTOWN POTENTIOMETERS.

On rectangular ebonite tormer, complete with
knob and pointer. Former mounted on cast
brass frame. Resistance approximately
400 chms,

New Reduced Prices.
B.529. For panel mounting, 5 /- (old price 7/6)
B.s64. Mounted .. .. 185/86 (, o, 18/)

T

|

Docks.

MARKERS:

THE SILVERTOWN

106, CANNON STREET, LONDON, E.CA4.

BELFAST: 75, Ann Sfreet.
BIRMINGEAM: 15, Martineau Street.
BRISTOL: 4, Victoria Street,
CARDIFF: Pier Head Chambers, Bute

DUBLIN: 70, Middle Abbey Strect.
GLASGOW : 15, Royal ExchangeSquare.
LEEDS: 1, New York Road.
LIVERPOOL: 54, Castle Street.
LONDON: 100 and 102, Cannon Street,

COMPANY,

Works: SILVERTOWN, E.16.

Road.
PORTSMQUTH: 49, High Street.
SHEFFIELD: 88-go, Qucen Strect.

MANCHESTER: 16, John Dalton Strect.
NEWCASTLE-ON-TYNE: 59, Westgate
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t  BROADCAST NOTES §
0 A -
g By O. H. M.
: The Vicar of Mirth—Sir Harry Lauder at 2 LO—Continental Relays—
+ The Broadcasting Committee—Alternative Programmes—The £5 Set. M
b3 >t - - - > o o a3

HE Vicar of Mirth, Mr. Vivian Foster, will

make a welcome reappearance before

the microphone on Friday, February
5th, when he will be the central figure in a
sketeh entitled “ A Village Concert,” S.B.
from London. The Vicar of Mirth is one
of the most original and popular of the
artistes that the B.B.C. attracts. True, he
is oceasionally criticised. But what artiste
of distinction avoids criticism from some
quarter 7 DBut apparently not all his
listeners take his work as fun. I hear that
the B.B.C. gets letters asking the name of
the parish in which Mr. Foster officiates.
One correspondent of this category ex-
pressed the ardent desire to attend divine
service at the * Vicar's " chureh.

Sir Harry Lauder at 2L O.

Sir Harry Lauder’s mierophone debut
was undoubtedly the- most successful and
notable event of its kind in the history of
broadeasting. It was characteristic of the
man that he should have put himself out
to study the technique of the new medium.
The result was not only a performance of a
great artiste, but what is at least of equal
importance, the performance of a great
microphone artiste. By the way, the
rumour that he was getting £1,500 for three
hroadcasts was wide of the mark. The
B.B.C. is to be congratulated for providing
the great little Scot to listeners at a much
lower figure.

Apparently the-stream of congratulatory
letters is unceasing. Both the B.B.C. and
Sir Harry himself have had thousands of
appreciatiens from all parts of the country,
and from abroad as well. The guestion
everyone is asking is *“ When is he coming
on again ?” Well, I understand that the
next occasion will be in June. The delay.
will no doubt be unpopular, but, in-the
general interests of broadcasting. I am glad
of it. There are very few ““ turns ” of this
quality, and they are better used sparingly.
I hope that other *“ stars ” booked for the
microphone will follow Sir Harry’s.example
and learn something about the medium and
its limitations before being transmitted.

& * *

That able team, Donald Calthrop and
R. E. Jefirey, are evolving a new broadecast
revue, entitled “ Out of the Hat,” which

. will be heard for the first time on Februar
1st. I am banking on this being really go
Donald Calthrop is now finding his feet in
Savoy Hill i

: % *

 The Continental Relays are doing better,
and I gather that the one arranged for
February 5th should be first class. Captain
West’s indefatigable work is now yielding
substantial fruit, and the chances of failure
are much less than they were, Incidentally,
the foreign broadcasters are co-operating
more carnestly, realising the publicity value
to them of these rela,);s.

The Broadeasting Committee will not
resume its sittings until the end of the first

*

week of the New Year, but its members are
not immune from advice and exhortation
during the recess. I hear that hundreds.of
letters are being received, advancing as
wide a variety of opinions, But the con-
sensus apparently is that the B.B.C. should
not be greatly ehanged.- Listeners generally
resent the imputation of the * entertain-
ment dole,” the-phrase somewhat unhappily
used by Mr. Walter Payne, giving evidence
on behalf of the theatres and music-halls.

The R.8.G.B., the Radio Association, the

Narmat, will be heard early in January. 1
hear the trade umions interested in the
publishing and printing business are to have
an innings as well.

All the evidence will have bzen heard
enmly in-February. I hope that thén the

A four-valve set constructed by G. Moorcroit,
14, Malvern Avenue, Smithills, Bolton, Lancs.

Committee will call Mr. Reith once more. It

-is difficult to see how they can come to a

fair conclusionfon such a mass of evidence
without giving the managing director of the
B.B.C. a chance to answer questions on at
least the main points raised hy special
interests.

Alternative Programmes.

I advise music lovers to listen on January
20th, when there will be a special Sapell-
nikoff Recital from London. The music

" side of the B.B.C. is specialising more than

it used to, on the principle that it is hetter
to give rather fewer really good musical
entertainments than a larger number of
what the Critics’ Circle might brand as
mediocre.

* % *

I was glad to noto that several B.B.C.
spokesmen have come out into the open on
the subject cf facilities for alternative pro-
grammes. It is génerally agrecd.that a

reconstitution of the British system is
overdue.

_The fact is that, although we have the
best single programme service in the world,
we are behind other countries in facilities
for alternatives capable of reception on
simple cheap apparatns. There is no reason
why London should not have four of these
alternatives, and the other large centres of
population at least as many. But I gather
that the Post Office is chary of the new
scheme. Moreover, there is no doubt that
the Treasury has its eagle eye on licence
money. The Post Office has limited the
B.B.Cy., to £500,000 for the year ending
March 31st next. This may be a correct
interpretation of powers under the licence,
but it is exceedingly bad policy from the
point of view of those who pay their good
money for the best possible broadcasting
service.

Another Treasury Raid. I
Already about £80,000 must be locked
up, and now I hear that, in addition to
holding back this money, the Post Office
has decided not to release it without speeial
Treasury sanction. The inference is obvious.
It is a case of another raid, but this time on
radio. One may have every sympathy
with the desire of the Treasury to relieve the
taxpayers’ burden, and yet still doubt the
constitutional validity and the fairness of
what is in effect a new form of taxation. I
hope thet the matter will be fully ventilated
in Parliament.  The 10s. licence is paid
specifically for broadcasting, and should be
spent on broadcasting and on nothing else.
If the Treasury pundits think the British
public will be satisfied to tolerate the per-
manence of the present arrangements for
broadeasting, they are making a big mistake.
Moreover, since Lord Gainfard’s speech at
the opening of the new station at Newcastle,.
it is clear that the B.B.C. mean to take the
public into their confidence more fully in
the future than in the past. There is need
of considerable vigilance, because I am not
at all sure that the Broadcasting Committee
itself does not lock with a friendly eye on
the Treasury raid on radio. '

The £5 Set.

There would appear to be a considerable
¢hange.over from crystal users to valve
users among listeners generally. I gather
that the B.B.C.’s voluminous correspond-
ence reveals this tendency. One hopes that
the British wireless trade will take advan-
tage of the opportunity and turn to the mass
production of cheap but efficient one and
two-valve sets. .

The British firm which is first to market
a two-valve set complete- with all com-
ponents and accessories retailing at £5 will
make a fortune. Hitherto it has been the
custom to regard the period October to
December as the pivot of the wireless sclling
year. But the introducer of the £5 two-
valve, all-in set will sell all the year round
as rapidly as the sets can be turned out.
Incidentally, broadecasting will benefit, and
unemployment will be reduced.

O TR

BROADCASTING NEWS.

Watch these weekly Notes. They are

written by the best informed eritic of

broadcasting and often contain news

which you will not find published
' elsewbhere.
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THE HAPPY FAMILY

U//(’()J’/onf’»

Here you see the Ediswan family of to-day
paying homage to the forefather of all radio
valves. They think the old chap “ too quaint
for words,” but are very proud of him and
of their direct descent—because Dr. Fleming's
original experimental valve was born in the
Ediswan Laboratories where all Ediswan
valves are born.

There is a decided affinity,
a quite definite link between
each Ediswan Receiving
valve and Ediswan Power
valve. The Receiving valves
are supplied either H.F. or
L.F., and the best Power
valve to use is shown here.

The Valves to Use:

Accumulator or Batlery

Receiving, s Power,
AR | 6 PV5
ARDE 2 PVé6
AR-06 3 - PV8

Ediswan Valves are

AN . With .these groups and Ediswan H.T. and L. T. Accumu-
E"tlrely Bntls’! Made' lators the ideal is attained,

== Will 'Improvi)

THE EDISON SWAN ELECTRIC CO.,, LTD, 123-5, QUEEN VICTORIA ST., LONDON, E.C.4.

162/93
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35,300 VOLTS !

How's that for a breakdown test? Every single shec:
of Clayton Ebonite you buy is up to the standard
indicated by Professor Low's test report a short
extract from which is here given: —

BREAKDOWN.

A portion of each sheet was turned down to !
about r mm. thick. Brass spheres of 3cm.
diameter were applied to each side of the )

thinned portion, and alternating pressure, fre--
quency 50 cyeles, was applied to the spheres and
gradually increased until the material broke
down under the stress. The results, in terms of
breakdown volts per mm., are shown below:

Sample. - Volts per mm.

AT . . 29,700 mm.

“AL" - ). .. 35,300 mm.
{Signed) A. M LOW (Professor)

Ask always for CLAYTON—the no-trouble Ebonite.

CLAYTON RUBBER CO. LTD.

Progress Works, Croft Street, Clayton, MANCHESTER.
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makes all the difference to
the results obtained from
your receivers. Consider
the Watmel Variable Grid
Leak. Notonly does it allow
you to apply the exactly tween the plates render it
correct grid leak value to impossible for the capacity
your detector valve, but to vary. One hole fixing is
by virtue of its provided. For
-ingenious  con- trouble-free re-
struction ensures sults always use
that value being WATMEL PRODUCTS,
maintainzd. And the famous Vari-
then the Watmel able Resistances

~gind the best possible condenser

Fixed Condensers—built in
a different way to eliminate
edge losses, no wax is used
in their construction. Mica
sheets securely clamped bc-

Grid Leak
(Black Knob) Fixed
-5 to 5 megohms Condensers
2/6 00005 {0 ‘002
Anode Resistanca ]

(Red Knob) ‘0025 to ‘006
50,000 10 100,000 W IRELESS CO., LTD. 3/6
ohms ’ ’
3/6 332a, Goswell Road, London, E.C.1. Combined Grid
10,000 to 50,000 Telephone : 7990 Clerkenwell, Leak and
° ohms Lancashire and Cheshire Representative : Condenser
B. Levee, 23, Hartley Strect, 3/-

(Green Knob} Mr, J
3/6 Levenshulme, Manchester.

- Bowyer-Lowe C° L} Letchworth ‘

LOW-LOSS

CONDENSE/

THERE IS NG
SHORTAGE

Ample stocks of this low-loss, ball-bearing,
square-law condenser arc ready. Orders sent
direct will be -despatched BY RETURN,
POST FREE. We learn that amateurs are
being told thatthe instrument is unobtainable.
The statement is simply not true, and is
probably made with the desire to sell inferior
substitutes for this precision instrument,
Send your order to us, we can supply atonce.

The Bowyer-Lowe

POPULAR CONDENSER

BALL BEARING LOW LOSS *SQUARE LAW

by l
T TELSEN

TRANSFORMER

SHROUDED MODEL.
—~Qur special method of winding and
other exclusive features ensure the greatest
volume of amplification without cven the sligh:-
est distortion. Carefully made and beautifully
il finished. The favoume Trans-
former with all enthusiasts, 5 6
Hatios 3—1 and 5—1. PRICE

Standard Model, 14/-
1/ your local dealer is unable
{o supply, send to us for
sumple, which we are
prepared Lo forward op
10 days® free trial.
Offices and Works :
207, Aston Road, e
L Blrmmgham G

EMITTERS
fexcept Weco, Low-Capacity, and 4- Electrode Types)
Minimum D.E. cutrent 0°15 amp:. wken repaired.
ALL TYPES OF BRIGHT & DULL EMIFTERS.
DALF THE PUBLISHED LIST PRICE OF THE
VALVE WHEN NEW MINIMUM 5/
Valves repaired by a patent process incor-
‘porating best material and skilled workmanship
TRANSMITTING VALVES REPAIRED
Up to 3 valves Chmpcsl method is by letter
posl Remittance should be enclosed with valves

lTD Dppt P.W., Tabor Grove, Wimbledan,
Fhome Winibledon 931. London, 8. V.18

(Contrao:ors to .M. Government.)
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HE high standard of construction shown
in the latest models of variable con-
densers ean, perhaps, best be appre-

ciated by comparing them with the type
of instrument in common use a year or 80
ago. Apart from detail improvements for
diminishing hand-capacity effects, facili-
tating panel mounting, providing ball-
bearings for the moving parts, and securing
greater robustness, the modern designer has
succeeded in producing what is essentially
a high-grade instrument of precision.

This advance has been brought about
partly by the increasing interest taken in
short-wave working, and partly by the
gencral demand for greater selectivity.
The first requirement involves the climina-
tion of stray and dielectric losses, and also
a low minimum or residual capacity at
zero scale setting, whilst the provision of

ngpanson of Vone Outhnes
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fine tuning or micrometer control is neces-
sary in both cases.

Methods of Gearing. .
_ As regards the latter feature the -original
mcthod of using one or more separate
vernier plates is now being replaced by
various forms of spur, worm-wheel,
frictional slow-motion gearing, whereby a
complete rotation of the control knob results
in a comparatively small angular move-
ment of the condenser vanes.

In some cases a clock-wheel train of
gearing is used to give a step-down ratio

of as much as 100 to 1, without appreciable’

backlash. In other cases the rotary vanes,
instead of moving as one body, are made to
overlap the stationary vanes in echelon—
i.e. one after the other, thus giving a very
comprehensive vernier-plate effect.

A notable feature of ‘ precision ” design
is secen in the so-called straight-line or
square-law tuning condenser. Here the
moving vanes are specially shaped so that
the degree of over-lap does not vary
directly with the angular movement of the
control knob, but as the square of that
movement.

The cffective capacity in a given circuit
is known to vary as the square of the wave-
length to which the circuit is tuned. Pro-
vided that the effective capacity can be
designed to vary as the square of the move-
ment of the control knob, it follows that
any movement of the latter will then give
rise to directly proportional changes in the
wave-length of the tuned circuit. This, of
course, is not the case with the ordinary
or circular-plate type of condenser.

The New Geneva Arrangement.

In spite of criticisms that are sometimes

Tevelled at the more extravagant claims
made on its behalf, the square-law con-
denser (when used in.a closed circuit with

or’
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a gap of 10 .kilocycles
between each station. A 1500 |
simple calculation will show J\
‘that one quarter or twenty- *Fr \ " Shadlr Z2 ~==
five of these stations will P & M TR A2
then be working between NN Straught Lige Havelength
wave-length limits of 200 oo ANERAN -
and 240 metres, another o0 E L
quarter between 240 and WEAN L9 rcar-{Platel Tppe
300 metres, whilst the 1000 N N
remaining fifty stations will o \L t \\
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CONDENSERS
By SEXTON O’CONNOR. :
A few notes of general interest on the M
latest designs and improvements in '
condensers. :
- - A >0 0*

a good coil of low self-capadity) does give a°
substantially even distribution of wave-
length readings round the condenser dial.
That is to say, if the condenser in nioving
through 180° tunes the circuit over 2 band
of 360 metres, then an advance of one
degree in the condenser dial corresponds
to an increase of two metres in the wave-
length of the circnit, no matter at what
part of the dial the condenser is being
operated. On the other hand, in the case
of a condenser fitted with semi-circular
moving vanes, an advance of one degree
has much less effect at the higher wave-
lengths than at the lower.

Following on proposals under considera-
tion at the recent Geneyva conference it is
expected that the present method of
separating transmitting stations by so
many metres in wave-lengths will shortly
be replaced by a scheme of redistribution
based upon the provision of a minimum gap
of so many kilocycles between each station.
On this basis, the condition for non-inter-
ference between any two stations is that a
gap of at least 10 kilocyeles should separate
them. ! '

DX Condenser Requirements.

The available broadcast range of wave-
lengths between 200 and 600 metres, when
expressed in kilocycles, becomes 1,500 to
500. This band of 1,000 kilocycles will
eccordingly . permit 100

ha23

thes the whele of the stations should he
cvenly spaced round the 180° of his con-
denser dial. In other words, the con-
denser dial should ecalibrate evenly -in
kilocycles. :

The Three Types.

The theorcticel design for a condeuser
satisfying this condition is bhased upon
mathematical considerations which cammot
be treated here, but the curve C shows the
outline of a square-law frequency vane, as
compared with the ordinary or semi-
circular vane A, .and with a standard
square-law wave length vane B, of the same
maximum radius, O being the common
pivot for all the platcs.

It will be noticed that the theoretical
curve B for the square-law wave-length
condenser strikes right into the pivot O,
whereas the curve for the straight-line
[requency condenser finishes at a point-P
on one side of the pivot. In fact, the
-theoretical curve C, if extended inwards,
would encircle the pivot O an infinite
number of times, and would never actually
reach the central point,

Another interesting point is that the
arca of A is ‘exactly twice that of B, and
about cight times that of C, so that if thiee
condensers are constructed having the
same number of plates, the same maximum
radius, and the same spacing, one with
semi-circular plates A, another with square-
law wave-length plates B, and a third with
square-law frequency plates of shape C,
then the maximum capacity of A would be
twice that of B, and eight times that of -C.

Minimum Capacity Difliculties.

The eurve C, it should be mentioned, is
not the only curve that will give the
straight-line frequency effect. Other curves
risirig higher towards the ciirve B may be
used s0 as'to provide a larger area of plate,
but-in such cases the outline will finish at
a pont still farther from O than the point
P. This is not desirable, because the
position of the point P determines the

stations to operate, leaving

plate condenser—i.e.
shorter-wave stations will
still be crowded together at the low-
capacity end of the dial.” Actually one-
half of .the total number of “stations will
fall within the first quarter of the ocon-
denser scale, whilst the other half are
spread out over the remainder of the dial.
What a long-range listener really requirés;
when working under these conditions, is

SFR N

minimum capacity of the eondenser, -and
as previously mentioned this residue should
be as small as possible, particularly for
short-wave reception.

Tt will thus be seen that the design-of an
efficient variable condenser is not an easy
‘task, though rapid improvements are heing
made both in this country and America.
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By L. W. CORBETT
{Our Resident Correspondent in New York).

AMERICA CALLING. |

2 ,

The Valve Patent — The New W JZ—Increased Power—The International Tests—Our Correspondent to Broadcast.

P S R S e o o D 0"‘*“%%‘”0“0‘0%%0“%’%*

UITE a considerable amount of sur-
‘prise has been aroused in American
radio circles by the granting of a basic

patent relating to the modern vacuum tube
to Dr. Irving Langmuir, who is the director
of the General Electric research laboratories.
This patent, it appears, was applied for as
early as the year 1912, but, due to much
litigation and legal affray, it has only just
been allowed.

‘This example of * speedy » patent action
seems to be pretty typical in the States ;
probably it’s just as bad all over the world.

The Armstrong-De Forest suit has been-
hanging over for about ten years now;
De Forest and Armstrong seem to be granted
the patent relating to ‘ reaction’ in turn.
At present De Forest is legally the discoverer
of regeneration, but Major Armstrong
told me the other day that he thought
that he had a very good chance of getting
the decision reversed on this matter in an
appeal suit to take place within the next
few weeks.

Another Valve Monopoly ?

Reverting to the recently granted
Langmuir patent, if we go very closely into
the matter we will discover that the patent
really relates to an improvement only, on
the De Forest audions. In 1912, all the
De Forest audions were of the soft variety ;
not at all efficient. Langmuir discovered a
way of making a hard *‘tube,” one with
very little gas left in it, and he applied for a
new patent on “a new kind of tube.” So
much importance was attached to the
application that testimony was taken in
England from a world-renowned British
scientist.

No doubt a certain amount of the delay
can be attributed to the intervening years of
war when the commissioner of patents sus-
pended proceedings temporarily, as the full
time of the contestants for-the patent was
required for war work. In certain American
circles it is feared that the granting of this
patent will be the means of causing another
valve monopoly; and that the many (pro-
bably more than a hundred) indepcn(ient'
valve manufacturers will be ousted from the
business. Until a year or so ago, all valve
manufacturers, with the exception of thé
De Forest Company and the General
Electric (and the latter’s sub-licensed com-
panies), were liable to be sued for infringe-
ment, for De Forest held the well-known
grid patent, and no valves could be made
without infringing this patent.

Effect on Prices.

While the patent was in force, there was.
naturally & valve monopoly, the General
Electrio turning out valves for the Radio
Corporation of America (R.C.A.), they in
turn selling them for what they liked. When
the independently made vaives began to
appear, the R.C.A. had to drop their prices
to a rcasonable figure, either because it was
necessary to, to compete with the inde-
pendents, or because of the greater demand

of valves; probably both. Whether it will
be possible for the General Electric to put
the various independents out of business on
account of their latter patent, is a point of
conjecture. It is douEtful whether they
will attempt such a plan.

I was greatly interested in what Pio-
fessor Morecroft had to say on the matter in
his recent article in Radio Broadcast maga-
zine, which, by the way, was subsequently
quoted in the ** New York Times »* editorial
page. He says:

The Power of a Trust. ,

*The government says that to improve
the evacuation of De Forest’s audion does
constitute a patentable idea, and that the
General Electrie Company is entitled to
this patent. This means, evidently, that
every highly evacuated tube is subject to
Langmuir’s patent. But nowadays we use
nothing but highly evacuated tubes, so we
must conclude that every tube we have
to-day is subject to this mew Langmuir
patent.

¢This constitutes a most dangerous situa-
tion, one which the Radio Corporation of
America (together with the General Elec-
tric.—ED.) can freely use to their advantage
if they so desire. If we read the patent aright

it appears that now, and
for the next _ seventeen years,
all of our ) valves arclegally
produced B only by the
R.C.A., so i that the price is
again at ¥ the mercy of
this trust.

A two-valve set construzted by a lady reader” of
“P.W.,”’ Miss Isa Hutton, 272, Buchanan 8t., Glasgow.

~ «Possibly the R.C.A. will not now push
their advantage as they might have done
had the patent been granted three years
ago (in plenty of time before the inde-
pendents were active). Seventeen years is a
long time, and if the Radio Corporation lasts
that time (2 matter open to some doubt)
it may still exert a stranglehold on America’s
radio before the expiration of the life of this
patent.

“Webelicve that the Court was unfortu-
nately advised in deciding that any inan
was entitled to a patent on the improvement
in vacuum of a well-known device. It may
be that some legal step yet remains by which
this threatened stranglehold of the Radio
Corporation on the valve situation may be
broken, but just what means are to be
employed are not quite evident,” '

The International Broadeasting Tests.

A couple of hours ago I was speaking to
Carl Dreher, that famous American engineer
who has all the ¢ say” about the Radio
Corporation’s broadcasting stations in New
York (WJ Z and WJ Y). I went up to the
studio with the sole intention of tapping
him about the new super-power WJ Z at
Boundbrook, N.J., for the benefit of *“ P.W.”’
readers, who will want all the latest dope on
this new development of the Radio Cor-
poration before the International Broad-
casting Tests this January. W J Z, Carl tells
me, is using super-power every night of the
week (including Sundays and all holidays).
from seven o’clock until closing-time,
Eastern Standard time.

During the morning, afternoon and early
evening programmes a maximum of about
one kilowatt is employed. For the super-
power transmissions the power is from 40
to 50 kilowatts. The above times correspond
to midnight onwards, Greenwich time. The
Radio Corporation’s station is usnally on the
air until 5 a.m., G.M.T., so British amateurs
should be able to get the 50 kilowatter
without much difficulty. The wave-length
of WJ Z is 455 metres. The quality of the
transmissions has suffered quite a little since
W J Z went over to high power, due to the
difficulty of modulating so much power, but
this will no doubt be overcome after a little
time.

Higher Power American Siations.

En passant, I might mention the fact that
W G Y uses 50 kilowatts on its' 380 metre'
wave every Saturday and Sunday night.
The Westinghouse station, K DK A (309
metres), uses 10 or more kilowatts every
night. This latter station, by the way, the
writer is able to tune in through the locals
(this cancels my remarks in a previous
article), in spite of the fact that one of the
locals uses a wave only six metres different
from that of K DK A, and Pittsburgh is
more than 300 miles away.

Here is a list of some of the other American
stations using five kilowatts or more, all of
which should be heard during the Tests:
W C B D, Zion, Illinois ; W C C O, St. Paul,
Minn. ; W L' W, Cincinnati, Ohio; WOC,
Davenport, Iowa; WORD, Batavia,
Ilinois ; W S A I, Cineinnati, Ohio ; WJ R,
Pontine, Mich. ; and W G Y, Schenectady,
N.Y., and several others which will be read
by the time the Tests take place.

“ On The Air.”

The writer will be on the air during the
International Tests from one or more of the
New York stations, and would be very
pleased to hear from any readers who
manage to hear his dulcet tones (?). The
English accent may be a little worn off from
want of practice, and a slight nasal tinge
may be noticeable, and maybe an odd “1I
guess—I calculate—I reckon,” but the
listener is nof likely to hear the distinct plop
which is usually occasioned by the lecturer
or artist parking his Wrigley’s on the micro-

‘ phone pedestal—not yet.
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And now the IGRANIC-
PACENT era dawns for all

British Wireless Constructors

Thus another step in the 'elimination of
guesswork is taken. Wireless Constructors
seeking highest attainable efficiency in their
sets may select from the Igranic-Pacent range
of components secure in the knowledge that
all of these represent the most recent develop-
ments of radio engineering research.

By the addition of the Pacent Radio Essentials

Igranic have welded the experience of two
great radio engineering organisations.

Write to-day for our new Igranic-Pacent booklet P13, which gives full details regarding these pew devices.

This is good news for those constructors and
experimenters who have learned by experience
that the brand Igranic signifies the super-com-
ponent—;for now new components augment
the already comprehensive Igranic range.

The Pacent Radio Essentials have won such
renown in America as. to be made standard
equipment in forty
nationally-distributed
radio receiving sets.

IG’RANIC

Pacent

Double Circuit Jack.

THE IGRANIC-PACENT JACKS AND PLUGS.

Igranic-Pacent Jacks and Plugs provide a
simple, efficient, and very convenient means
of carrying out many operations which are
difficult with switches. In America practically
all 'phones and loud-speaker leads are fitted
with plugs, and jacks are arranged on the panet
so that the mere fact of slipping the plug in the
appropriate jack determines the number of
valves used. The springs are of German silver,
with silver contacts riveted in. Nickel-plated
brass is used for the frames, so as to render
them non-magnctic, and the special insulating

THE
IGRANIC-PACENT
SUPER-AUDIOFORMER
A low-frequency. transformer remarkable for
its unique amplification curve. The special
construction of the core and cdils gives a
uniform amplification of frequencies as low as
100 and as high as 8,000, resulting in perfect,
distortionless amplification of specch and music.
It is eminently suitable for use with general
purpose valves, .and particularly for power
amplification up to platc voltages of 500 volts:
Robust construction and careful manufacture
eliminate breakdowns or other troubles.

material used is far superior to the fibre in-
sulation in so many jacks. The lugs are fan-
tailed and tinned to facilitate soldering, and the
nipples can be adjusted to fit on any panel
from } in. to { in. in thickness. The range is
so extensive we advise you to write for list.

The IGRANIC-PACENT PORCELAIN

RHEOSTATS and POTENTIOMETERS.
A porcelain base is used on these Igranic-
Pacent Rheostats and Potentiometers. “Fitted
with moulded knob and gold—or silver-finished
dial, Two unit construction ; winding spaced
to'glve maximum cooling effect. A 3/16 in:
shaft wjth flat sides to facilitate wiounting.
Elongated boles to- accommodate varying
spaced mounting holes on panel.

Soldering tags and terminals are provided to
the clearly marked primary and secondaty;
Price 27/-

RUEOSTATS :
Current carrying

Resistance. capacity. Price.

6 ohms .. 1-5 amps. o 2/6
THE IGRANIC-PACENT BALCON. 10 ,, . 10, o 26 THE IGRANIC-PACENT JACK NAMEPLATE.
An efficient and inexpensive balancing or 20, S E’ i i 2/8 The Igranic-Pacent Jack Nameplate can be
ucutrahsmg condenser, which can be fitted 30 ,, .. 5 . 2/8 mounted. behind the hexagon nut of a ;m,k
in a small spacc on panel or basgboard. Once 50w ‘3w . 2/6 to indicate its purpose, Made of brass with
adjusted there is very little risk of the setting P"“‘""“ETERS silver or gold finish and black lettering, it is
being accidentally altered. 400 okms .. 2/6 useful and attractive.  Thirteen titles are

It conmsists of two nickel-plated electrodes
enclosed in a glass tube, over which is fitted
a nickel-plated brass sleeve. The glass tube
forms the dielectric, and the balancing is

available : s Detector Jack, First Stage Jack,
Second Stage Jack, Third Stage Jack, Extern

obtained by sliding the brass sleeve alonn

Meter, and ‘' On and Off.”” Silver or Gold

the glass tube. Price 2/~
FExclusive Manufacturing Licensees I
j

ELECTRIC

finish, price 3d.

OMPANY Jack, Input Jack, Output Jack, ud Speaker,
C ’Phones, Frame Aerial, Aerial- Earth, Volt-

) Exclusive Manufacturing Licensees

149, QUEEN VICTORIA

STREET, LONDON.

e/

- Works:
ELSTOW RD.,BEDFORD.

BRANCHES: BIRMINGHAM, BRISTOL, CARDIFF, GLACGOW, LEEDS, MANCHESTER, NEWCASTLE.
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Traders and manufacturers are mvited to submit wireless sets and component parts to the

‘¢ P.W.” Technical Dept. for test.

All tests are carried out with striet impartiality in the

“P.W.” Test Room under.the supervision of the Technical Editor, and the general reader
is asked to note that this weekly article is also intended to provide a reliable and unbiased
" guide as to what to buy and what to avoid.—EDITOR.

PROM Messrs. Energo Products, Ltd., we
recently received two Energo L.F. trans-

formers for test. Both of these have
ratios of 5-1, and are retailed at 2l1s. each.
Completely shrouded with a metal casing,
they are nice, solid compunents with Weﬁ-
spaced, substantial terminals.  Judging
from the results of a scries of tests carried
out with thesc transformers, their windings
are of ample dimensjons. Certainly they
have comfortable primary impedances,
and amplification is full on the higher
frequencies, where so many L.F. trans-
formers fall early by the wayside of fre-
quency distortion. They have fairly low
self-capacities,” and in other cssentials
appear to be designed upon sensibly modern
lines. Readers will doubtless, in dus
course, meet these Energo transformers
in our constructional articles when further

details concerning their capabilities will
be given. '
B * % .

Messrs. Wates Bros., Ltd., of *“ Microstat
and “ K components fame, have recently
opened a high-tension battery factory.
This factory is equipped with the most
up-to-date of machinery, and all the work
is carried out on scientific industrial lines,
in order that a battery can be produced
at a really competitive price and yet be
capable of high ‘standards of performance.
Messrs. Wates have sent us specimens of
their new batteries in various stages of
‘assembly, from the raw material up to
the complete battery labelled ready for the
market. We have carefully examined,
and in several cases tested, the materials,
and are pleased to be able to report that
Wates “Pyramid” H.T. batteries should

.is just as lively as ever.

be good, if we can judge [rom the
above. Anyway, the complete battery
has been given some really gruelling work
to do and, after two or threc weeks of this,
We trust that
Messrs. Wates’ plucky efforts to compete
seriously with cheap foreign batteries will
succeed. They have very good chances,
for there are not many British listeners
or amateurs who would prefer a cheap
foreign article to a cheap British article
which they know something about.

' : * A %

_Undoubtedly  the smallest combined
grid leak and condenser on thc market is
the * Watmel,” which is retailed at 3s.
This little component is perfectly efficient,
and stands up well to the strictest of tests.
It can be used in either series or parallel
positions. Although its overall dimensions
do not exceed those of the Watmel low-loss
fixed condenser, it must not be thought that
the “leak ” is an ordinary condenser lealk.
It consists of a proper resistance clement
embodied in the general casing in a most
ingenious manner. Altogether, this Watmel
product represents a distinet advance in
"design which will commend itself to dis-
criminating amateurs.

* * %

From Messrs. Radions, Ltd.. we recently
received a number of Radion dull-emitter
valves. Of these the most interesting
type is the D.E. -34, a valve that consumes
‘34 amps. at 1'6 to 2 volts. Used as a
detector with 45 volts on the plate, it gave
excellent results, while it operated well
as both a first and second stage L.F.
amplifier. H.T. voltages up to 100 and

(Conlinued on page 1128.)

tone.

gﬁ‘e-fife of
the

and the soul of the set—exactly describes the
Ericsson Super Tone Loud Speaker.
vellous in its fidelity of reproduction and
Gives crystal - clear reproduction.
Hooked up to the terminals of a good set
you get nothing better in all radio.

Stands 18 ins. high. In dull gun-metal finish on
handsome wood base, 2,400 ohms resistance, 6 3/-

The Junior Super Tone (a smaller edition of the Senior)
15 ideal for small rooms. |

efficiency. 15 ins. high: All-metal base. 2,400 ohms
resistance, 32/6 complete with lead.

Ask your dealer to demonstrate one fo-day.
amazed and convinced.

The BRITISH L.M. ERICSSON Mfg. Co. Ltd.,
67-78, Kingsway, LONDON, W.C.2. |

e party

Mar-

A revelation in small speaker

You'll be
Sold at all good dealers.

SUPER TGNE
LOUD SPEAF.ERS.F

.
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All Fellows
apparatus can
be inspected und
puirchased at
20, Store Street,
Tottenh am
Court Road,
w.C., and 34,
Bridlesinith
Gate, Notiing

hasn.

BRIGHT
EMITTERS

Filament Volts - - - 45-5
Filament Amps. - - 04
Anode Volts - - - 40-80

Made in two types.
F | (Flain Louden) for Detection
and L.F. Amplification.
F 2 (Blve Louden) for
Amplifcation.

DULL
EMITTERS

8/- and Q/m

(4-VOLT) (6.VOLT)
Filament Amps. - - - 0
Anode Volts - - . 40-80
*  Each made in two types.

FER t for Detection and L.F.

ESEsaseasEnecessn

Amplifecation.
FER 2 for H.F. Amplification.
N.B.—These valves consume only

one-seventh of the current taken by
ordinary bright emitters. They will
also work straight off a 4-Voit or
6-Velt Accumulator without altera-
tions to hlament resistances or sst.

When ordering please state clearly

the iype and voltage required. v

_happy name is * Silver Clear.’

ES

* 1 am,using the two valves (Type FERI)
as L.F. Amplifiers, and I gel both greater
volume and greater distance. M you add-to -
this the fact that | am using one-seventh
of the current previously used, it goes with-
out saying that | am highly delizhted with
their performance. Louden Valves for me
in future, whatever the price. What a

H. H. (Hulifax).

The experfence of this user wiil be yours,
too, if you instal Louden Valves in your set.
Greater Vol:ume-and Greater Distance are

unlities common to all Loudens.  The
Dull Emitters (the types FER | and FER 2)
have, in addition, the valuable property
of reducing accumulator bills to one-
seventh. Their cost, also, is practically no
more than is paid {or bright emitters of
other makes, and you can substitute them
for brizht emitters without hacing to make
any allerations at all to filament resistances
or sel.

Their wonderfully low cost is due entirely
to the new Direct to Public Policy which
eliminates the middleman’s profit and en-
ables the wireless public to satisfy their
radio requirements at a substantial reduc-
tion in price.

To obtain Louden Valves please 6ll in
order form below and post direct to us with

Remittance, which must include Postage.
Al Valves are fully guaranteed.

WRITE FOR SPECIAL ILLUS-
TRATED CATALOGUE FREE.

sue ¥ 20NN NERTASAENETRENEERINRENINRENEED;
To THE FELLOWS MAGNETO CO., LTD.
CUMBERLAND AVENUE, PARK ROYAL, WILLESDEN, N.W.10
Weggie. .. = R WA e L S,

I Address ... -
Herewith Remittance Value..................
Please forward me.......... Louden Valve(s) Type................

2 on conditions as per your advertisemen!.

& Please write clearly in Block Letters, enclose 4d. postage for cach valve, and

E register Cash or Treasury Notes. '

= P.\W.9/1/26 ' B.PS. 72--

2 3

with brackets for
pancl or base
board mounting.
The Detector will
fit most standard

brackets without
iin i1 DETECTOR

plated. Cartridge
of best cbonite.” §

susenss
Esocesmse

Complelely guar-
anlecd and tested
on actial brosd-

LTI T LY

08EEBPLEsEERECELIZ0CRENONCONESRINEERD,
S
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$-Nothing to do
phones on-"

;' ROM the moment you fit

the Néutron Crystastat
Detector you have finished
with crystal searching. The
programme 1s always ‘‘ coming
through "’ and you have merely
to “ put the 'phones on” ; no
worry of cat’s-whiskers, no
adjustments after first setting.

The Neutron Crystastat consists of a
standard Neutron Crystal in special
cartridge, with mineral contact.” The
-combination gives surprisingly good
results and will work a Loud Speaker
at..comfortable strength, without
amplifier, at ten milgs from a main
‘B.B.C. Station (with, of course, a
good aerial aiid carth).

.
PSLLLLICIIEELLL Y

O '-...
5 Supplicd complete ’ E u RD
TRADE MARK -

CRYSTASTAT

{Patent 20139.)
* Supplied by all Radio Dealers. In case
of ‘difficulty, sent post frec if you supply
your Dealer’s name lo .

Neutren Distributors, Sentinel House, London,W.C.1

6/-

Product of

cast. Neutron Ltd.
«— Manafac-
- r ;\u rers o
{ : /eatron
3 T'/ Crystal.
i IO ¢
&
-, o

»
.'.uzzziyuu----°
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¢ APPARATUS TESTED. }
: (Continued from page 1126 ) :
* S et

gtid biases up to 7} volts were employed.
Good volume and full, mellow tone was
obtainable. The Radion D.E. 06 was
found to be no-less efficient. This latter

is an -all-purpose valve (fil. volts, 3: fil

Popular Wireless and Wireless Review, January 9th, 1926.

advertisement for Tangent Coils in our issue
of December 19th, *“ Self Capacity ” was
referred to instead of * minimum self
capacity.” It so happens that the self-
capacity figure for Tangent Coils is ex-
tremely low, in fact, as low as it is possible.
to be; this result being aghieved by the
ample air spacing between the windings.
* * *

Messrs. The Goswell Engineering Co.,
Ltd., of 95/98, White Lion Street, London,
N.1. have sent us a sample of

batteries are made.

amps., 06; H.T.,, 30-90). Wo consider
it one of the best ‘06’s we have tested. No
valve can be expected to excel in oll three
positions over specialised valves, yet this
Xadion certainly held its own very com-
mendably. As an H.F. amplifier using
344 volts H.T., as a detector using 45, and
an L.F. using 75 with 3 volts bias, " it
would have pleased the most critical.
The D.E. ‘34 retails at 10s. 6d., and the
D.E. ‘06 at 10s. 6d.

* * *

Owing to an error in Messrs. Gent & Co.’s

A busy scene in Messrs. Wates new factory, where * Pyramid * H.T.

the new pattern *° Winsu-
lator.” For the benefit of
those readers who are unac-
quainted - with this novel de-
vice, a brief description of it
will not be out of place. The
“ Winsulator,” an invention
of the technical editor of
“PW.,” is a self-cleaning
acrial insulator—the only
artiele of this nature in exist-
ence. It con-

The new pattern ‘* Winsulator” is so
constructed that all its four vanes are
fashioned from one picce of metal, the
ebonite hub being split and riveted in
position. The result is an almost unbreak-
able propeller—one that should last a life-
time. The screw-eyes at each end of the
cbonite rod are, in this new model, provided
with dcep, close threads. The price remains
the same for the improved * Winsulator”
—ie. 2s. 6d., direct from the Goswell
Engineering Co., or through any wireless
vetailer. J .

Messrs. The American Hard Rubber Co.

‘(Britain), Ltd., point out that ¢ Mahoganite”

is a trade name, and that it constitutes an
infringement for any person to sell any
insulating material bearing that name not
manufactured by them. This information
will, we trust, dispel any confusion that
might have arisen subsequent to the pub-
lication of a recent “P.W.” article.

sists of an
ebonite rod
which carries a small, loosely-
fitting propeller. This little
propeller has a fairly large
hub. The slightest puff of
wind will send this little
rotor running up and down
the ebonite rod, which is thus
kept spotlessly clean. Leak-
age through soot and dust
deposits, frost, and even rain,
is thus rendered impossible
and periodic aerial insulator
overhauls become entirely
unnecessary.

and practically indestructible.
turn to the dial

-& ;

wanted so long.

Sote
“anulactarers :

Lt

VERNIAKNOB

Prov Pat. No 18252/25.
The simplest, and by far the most satisfaotory means yet devised
for the converting of ordinary condensers into super-vernier type.

Comprisos o four-inch dial and two knobs—made of Bakelite

The larger knob gives a direct

the smaller one gives a gear ratio of 50 to 1.

Makes infinitely fine tuning easily possible, can be fitted ina

( fow seconds to 3/15 or § inch and 2 B.A. spind'os, and will give

TN a lifetime’s silently efficient service.

( Push-pull principle abolished.. Absolutely no back-lash. Tho
Vernialknob is just that ideal slow-motion attachment you have

Writle for New Radio Catalogue H.

H. CLARKE & CO. (Mcr.) LTD., Radio Enzinesrs, Atlas Works; 0ld Trafford, MANCHESTER..
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“GOLTONE "z,

RECEIVING SETS

(BRITISH MADE.)
UNEQUALLED FOR VOLUME, CLARITY

LONG DISTANCE RECEPTION.

EXTREMELY
SELECTIVE. SIMPLICITY IN TUNING

USER’S TESTIMONY :

¢“R.T.H.P., Whitford Yard, Fowey.
% The 3- and 4-Valve Sets 1 received from you are

AND

HIGH GRADE FINISH.

i giving excellent results.”’

‘¢ E.V.O., Dolhafren, Llanidloes.

‘“Re 4-VALVE SET

! ¢ The Set is perfect and our customer ls‘delighted with it."”

TWO-VALVE SET.

Qives Loud Speaker reception within 40
miles of main B.B.C. stations and 150
miies from Daventry High Wave Station.

PANEL ONLY, Including Marconi Fees,
£6-5-0.

Complete Outfit,

somprizing T'wo-Valve Panel, Two British Valves,

* Sampson " Accumulator, ** Volex ™. High Tensign

and Grid Bias Batterics, " Goltone ™ Junior Loud

%péake_r. Aerial Set, and 5 Plug-in Coils covering all

i Wave-lengths, including Daventry igh
Wave Station.

£10-10-0

Nov., 1825.

Dec., 1925,

(as illustrated.)

Gives greater volume over a much widor
radius than the Two Valve Set.

PANEL ONLY, including Marconi Fees,
£9-7-6.
Complete Outfit,

comprising Thrcc-'\'/alve Panel, Three British
alves, Sampson eavy Capacity A |

o e

ERrL T

FOUR-VALVE SET.

Receives' the majority of British and
Continental Statlons with extraordinary
volume on Loud Speaker.

PANEL ONLY, including Marconi Fees,
£11-15-0.
Complete Outfit,

qoglprising Four-Valve Panel, Four British Valvcs_‘

“ Volex * Super High Tension and Grid Bias Bat-
teries, " Golione " Junior Loud Speaker, Aerial Set,
and 5 Plug-in Coils, covering all C. Wave-
lengths, including Dsventry High Wave Station,

£14 -7 -8

eavy Capacity Accumulator, olex
Supgr High T%nsion and Grid Bias Batteries, ™ Gol-
tone " Junior Loud Speaker. Aerial Set, and 8 Plug-
in Coils, covering all BB.C.‘ Daventry, ard Stations
up to 1,700 metiges.

£17-3-0

including Marconi Royalties. No extras required.

ard & Goldsfome, i S L

including Marconi Royalties. No extras required. including Marconi Royalties. No extras reqeired.

Send for Catalogue No. R/113, illustrating most complete
i range o fving Sels and C. 1

i Dealers should enclose Bun':m»s Card for Trade Terms. -

* Goltone ”’ Radio Products are stocked by the
leading Radio and Electrical Stores.

..3&-! MAN("(ST[RE‘ stitutes. -

ON

the Panel de luxe

© /

! The new Radion Book
shows how to make
this fine Unit Receiver

EFORE you build your next Set you

should send 6d. for a copy of the new
Radion Book—a splendid constructioral
‘book of 24 pages packed with photograpiis
and diagrams showing how to build the
following sets: (a) a one-valve set, (b) a two-
valve L.F. amplifier, (c) a self-contained
Loud Speaker set, (d)afive-valve Nedtrodyne
set. You can build any of these fine sets
with confidence —they have been designed by
a practical radio engineer. They cost little to
build but yetgive extraordinarilygood results.
The set illustrated below is the one-valve
receiver coupled to its two-valve amplifier.

Ask your Dealer for a copy to-day, 6 d

With a box of Solelips you can solder up your
whole set without any difficulty. Simply
insert wires in the Solelip, drop in the
solder pellet and flux supplied and touch with
iron. Up to four wires at any angle with
one clip. 18 clips, either Solclips for Wiring
or Solelips for Terminal type, 1’

complete with flux and pellets - - x

DALE FORTY & CO., LTD., BIRMINGHAI.

Sclling Agents:

Cooke & Whitfield Wireless Lid.,
St. Paul's Square, Birmingham.

American Hard
Rubber Company,
(Britain) Ltd.
Head Office:
133 Fore Street,
London, E.C.2

or send sixpence direct to us.

R0N DESICN 3

745950
g PRO.PAT N
23978313295

Clip while youlSclder

Gelbei: Ad. 4313,
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All Editorial Communications to be addressed to1 he Edltor POPULAR

WIRELESS, The Fleetway House,

Farrmgdon Street, London, E.C.4.

Editor :
NORMAN EDWARDS, M.INST.R.E.,F.R.S.A.,
F.R.G.S.

Technical Editor:
Q. V. DOWDING, Grad.l.E.E.
K. D. ROCGERS. P. R. BIRD.

Scientific Adviser :
Sir OLIVER LODGE, F.R.S.

Stafi Consultants *
Dr. J. H. T. ROBERTS, F.Inst.P.

. ; J. F.
CORRIGAN, M.Sc.,A.1.C.; C. E. FIELD, B.

Sec.

Foreign Corres ondents
V. DELANO, Paris Dr. ALFRED
GRADENWITl Berlm, L W. CORBETT,
New York; P. F. MARTIN, ftaly: W,
PEETERS, Holland.

The Editor will be pleassd to consider articles and
photographs dealing with all subjects appertaining to
wireJess work. ‘The Editor t accepl reap shilily
for manuscrip!s und photos, Every care wdl be taken
to -return MSS. not accepted for publication. A
stamped and addressed envelope must be seat with
every article.  All contributions to be addressed to
The Edilor, The Fleetipay House, Farringdon Streét,
London, ECA. Al inquiries concerning ndvertt'sm'l
rates, ele., to be addressed to the Sole Agentr, Messrs.
Join H. Iﬂ’? Ltd., 4, Ludgate Circus, London, E.C.4.

The Editor dcmres to direct the attention of his

readers to the fact that, as much of the information
given to the columns of this paper is of a technical
nature and concerns the most rceenl decelopments in
the Radio world, some of the arrangements and speciali-
ties described may. be the subjeet of Letlers Patent, and
the amateur and.trader would be well. advised-to obiin
zd);;"missiou of the patentecs fo use the patents “before
ing 8o,

PATENT ADVICE FOR READERS.

The Editor will be very pleased to recommend
readers of POPULAR WIRKLFSS who have any wireless
inventions to patent, or who desire advice on palent
questions, to our patent agent. Letters dealing with
patent questions, if sent to the Editor, will be forwarded
Lo our own patent advisers, where emy facility_and
help will be afforded to readers.

TECHNICAL QUERIES.
Letters should he addressed to :
Technical Query Dept.,
¢ Popular Wireless,’”
The Fleetway House,
Farringdon Street,
London, E.C. 4.

They should be writien on one side of the paper
only, and MUST. be accompanied .by a stamped
addressed envelope.

Queries should be asked in the form of the numbered
quegtions : (1), (2), (3), etc., but may be accompanied
by a short letter giving any necessary additional
particulars as hriefly as possible.

For every question asked a fee of 8d. should be
enclosed. A copy of the uumbered questions should
be kept, so that the replies may be given under tha
numbers. (It is not possible to reproduce the question
in the answer.)

IMPORTANT.—II a wiring diagram, panel lay-out ot
list of point-to-point wiring is required, an additionsle
fee of 1/- must be enclosed.

Wiring diagrams of commercial apparatus, such &3
scts of any particular manufacture, etc,. cannct be
supplied. (Such particulars can only be obtained from
the makers.)

Readers may submit their own diagrams, etc., lot
correction or for criticism. The fee iz 1'- per diagram,
and these should te large, and as clear as possxble

No questions can be answered by 'phon

Remittances should be in the torm of Postal Ordets

\and Amwery

— @

EARTHING ARRANGEMENTS.

‘“ EArTH LEAD” (Colchester) —Would two
or more leads give better results than only one,
and should the earth wire be insulated up to
the point where it enters the ground, or does it
matter if it runs side by side with the lead-in ?

Unless the wires werc of exactly the same lIength,
the two carth leads would be a disadvantage, ani it
the present *‘ carth ” 8 a good one there would be
no improvement gained by adding another,

The wire need not be insulated if it is a short one,
but to run-the lead-in close to the earth wire is'a very
undesirable arrangement, which must be- avoided
whenever possible.

FITTING AN AERIAL.

R, M. I. (Tilehurst, near Reading). —What is
the best form of aerial for receiving broad-
casting, and how long may it be without
violating the P.M.G. re"ulatmns 7

(Continued on.page 1132.)

“MELLOWTONE ”

COUPLERS

OBTAINABLE FROM STOCK FROM:—

—replace CQILS AND

HOLDERS

AT HALF COST
MELLOWTONE Couplers are de-

signed specially to avoid distortion

AERIAL

T AND REACTION

ea'

Design. 25 - - - - - 5/6
35 (B.B.C)) - - - 5/86
50 - - - - - 5/86
75 - - - - - 5/6
Daventry - - - 7/56

panel space.

Phone :— Stourbridge 318
Wires —* MELOTONE, Stcur-

bnaie

S7

e R

“BRETTELL LANE WORKS

QURER%Q

in telephony reception, giving excel-
lent selectivity and perfectly smooth
reaction control.

TUNED ANODE
AND REACTION

250-650 - ST 056
650-1,650- - - - 1/8
15003000 - - -10/6

(Daventry)

PLUGS INTO VALVE HOLDER, REPLACES 2 COILS,

LOW H.F. RES.,, SMALL EXTERNAL FIELD

The most efficient and economical method for tuned anode and reaction.
Finished in first-grade precision instrument manner—and built to last.

Takes up small

ExpenmemabStatlon.

{’

LONDON-—Messrs. R.
McKellen & Co., Ltd.,
58. ngh Street, W 1.:
Mr. R. A. Wilson, 5,
Bishop's Road, PAD-
DINGTON : Messrs.
The Radiofans, 36,
Courtland Avenue,
NORBURY ; Messrs.
The Stratford Wireless
Co.. 107, The Grove,
STRATFORD;Messrs.
Leslie Dixon & Co.,
218, pper  Thames
Street, E.C.4.; Messrs.
The London Efectric
Stores, Ltd. 9, St
Martin's Street, Leices-
ter Squnre. J

ABERDARE—Messrs.
The South Wales Wire-
less Depot l6a DukeSt.

ABINGDON Messrs.
The Ablngdon erelcss
Supplies, 20, Lombard
Strect.

BARNSLE Y-Mr.
Ewart Lawson, Peel Sq.

BELFAST—Mr. ]
Boyle, 37, Antrim Rd

essrs, The Radio

Stores.
BRADFORD—Messrs.
Penty & Margetts, |,
Husllemnle 3 Messrs.
E. Robertshaw & Co.,
Barry Street
BRIERLEY HILL-——
Messrs. The C.F.H.
Wireless Co., 83, High

Street,
GLASGOW ~— Messrs.
Young's{Glasgow)Ltd.,
40, Stockwell Street;
Messrs. The Scottish
Radic Supply Co.. 68,
Bath Street, C.2.
GUERNSEY—Mr. E.
W. Laker, 7, Vauvert
Street.

HUDDERSFIELD—
Messrs. J. H. Taylor &
Co., Mncaulny Street.

KILMARNOCK—
Messrs. The Radio

ouse.

LEEDS — Messrs. _E.
Robertshaw & Co.,
Park Place; Messrs.
The Albion_ Electric
Stores, New Station St.

MANCHESTER—
Messrs. Hirst, lbbelmn
& Taylor, Lid.,
Blackfriars Street

YNE—Messrs.
son’s Wholesale Wire-
less, 2, Bigg Market.
NOTTINGHAM —

essrs. Pearson Bros.

QUAY--Mr. W. Sager,
PRESTON
ROCHDALE—Mr. C.

B. Wilkinson, Junction
Cl’laml’cf!. I‘am
Road; Mr. R. W
Acrsta”. |8. Milmow
Road.
SHREWSBURY—
essrs. Streflord’s
Garage, COLEHAM.
SHEFFIELD—Mr. ].
arcis, Crescent
Garage, Berley Carr.
SHOEBURYNEsSS—
Messrs. The P. P. En-

ymerma Co., Grove

Worl

STOURBRIDGE—
Mr. D. G. Holmes
Lower High Strest.

TEIGNMOUTH—
Messrs. The Agra En-
gineering

SP AlN—Me:srt The
La Hispana Radio,
MASNOU.

AND ALL LEADING DEALERS.

o
estnsromsssainneneboniol
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Independent control of

Ry
N

Jvalves with] Multistat
T P FALARALFPY i

SN

&

SRS

Great saving of space, case of

internal wiring and econcmy !

A1l may be yours with the

' Multistat.”

Two or more resistance elements

are -fitted to a solid casting.

having Iindependent rotatable

cencentric  apindles running respective knob. From your
through their scentre. These Dealer or send devect

fULTISTAT

A Rayol Product.
Patent No. 239,277, .
The workmanship and material Made In the following standard
are of the highesf class through- units :
out. - Terminalsérefitted for the Type A Double Filament 7/6 each
nNecessary connections and a Type B Treble Pilament 11/6 each
substantial single hole fixing is The resistance elements may be
also provided, of 6, 8,10, 25, or 30 chms.
ENGINEERING WORKS LTD: (Electrical & General)
Registered Offices : T & 8, Great Winchester Street, E.C.2.

All enquiries to 17/21 THURLOW PARK ROAD, DULWICH, LONDOX.
’Phone ; Streatham 2606,

spindles are provided with ebon-
ite knobs by which they can be
individually rotated. Contact
arms attached to the spindles
engage ou the resistance wind-
ings so that each element can be
separately controlled by its

SNSRI

N

SSAN

SIS R

PANSEE S

Gtz LYYl

l‘ PRICE ONLY 6/- per box.

l
|1 THE PARAGON RUBBER MANUFACTURING Co. Lid.
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' THE FIRST ESSENTIAL TO A PERFECT
l SET IS A RELIABLE PANEL

PANELS
GUARANTEED GENUINE EBONITE

Are famous for perfect insulation thereby
ensuring satisfactory results. Do not
be misled into using inferior imitations.
Follow the example of the successful
experimenters and insist upon PARAGON
PANELS, properly cartoned and sealed.

A BOON TO EVERY CONSTRUCTOR

To meet the demand for strips of Genuine

Ebonite we now supply a special” Sealed
l Carton containing 8 strips of our PARAGON
I EBONITE in various sizes ranging from 177 x

”

" 1o 24" X §}”—total weight about 1 Ib.

Each strip

is cut dead square with ground edges.

Ask yonr dealer, but if you experience diffi-

culty in securing supplies write to us
giving dealer’s name.

SCULCOATES, HUL.L.

THE PELICAN UNIVERNIER

AR

The Reason Why

the Pelican Univernier is rapidly
replacing the old dial controls is
because the Pelican gives absolute

Send for illustrated
leaflet and details of
Pelican 1, 3 and 4~

valve  self-contained vernier control of instruments,
Sﬂsl-h No aerial, no thereby improving the selectivity
earth.

and strength of signals through
getting the ‘‘dead-on "’ wave-length
of all those distant stations.

No alteration to set is needed, no drilling ;
simply take off the old dial and put on
thc Pelican. It makes the  world of
difference. The Pelican Univernier is
guaranteed throughout.

Cahill & Company, Ltd.
64, Newman Street, London, W.1.

Telephone = Telegrams :
Musettin 9236. “Pelcarad, Wesdo, London.”

Prices from f10.

from
all dealers
or direct.

GESEEELET

Ny .

s v et

TunesTALITE

THE SUPER CRYSTAL

DOUBLES YOUR

RECEPTION

Blue label 1/6
Gold label 2/-
Round type 1/6

From all Dealers or direct from
TUNGSTALITE LTD., 47, Farringdon
Road, E.C., or 41, Call Lane, Leeds.

§F1TTED WITi)
2 TERMINALS

The New MAXEL
Accumulater

Specially designed for Wireless.
GUARANTEED TWELVE MONTHS. If
you live too far away to call and see the
Battery Mail your Order to us for the
size you want, We will willingly return
your money if you are disappointed. -
Now fitted with NON -CORROSIVE
Wander-plug Terminal.

MANEL NITE
ERLIBAL Takzd Bl 3EPARATORS
WARDER FLUG #RE
B¢ | roTHING,

Anps.
40 | 60 | 8u | 110
2vorr .. | 7/6 | 9/8 | 1179 14/8
4 VoLr .. | 15/- [18/- | 22/G | 16/8
6 VoLT .. |"32/6 | 27.9] 43:6 | 19/~

HELOW FLATRS|

Packing 1/- extra per battery.
(FOR_SEDIMENY

H.T. BATTERIES %75 coctreee
MAXEL ELECTRICAL CO.

‘28, Clipstone Street, Great
Telephone : MUSEUM 708.

Portland Street, W.1.
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RADIOTORIAL
QUESTIONS AND ANSWERS.

(Continued from page 1130.)

“The type adopted should depend upon the facilities
available. The P.O. rosulations permit 100 feet total
length, including .the lead-in, and irrespective of the
number of parallel wires eniployed, For the purposc
of receiving the broadcasting stations, a single wire
acrrial of some 60 feet as high as possible wlll be most,
suitable. If it 1s impossible to obtain this lengzth, two
partallet wires can be employed. No hard-and-fasf rule
cam be laid down, but the following figures will form
& rough guide : 40 to 6O ft., single wirc; 35 to 40 ft.,
double wire; under 30 ft.,, four wires should be
employed. In the casc of a two-wire aerial, the wires
should be at least 6 ft. apart, and if four wires arc
used, they should be spaced at 30 in. or so intervals,

The article on * Reception Conditions” which
appeared in our last issue should be of assistance to
you as it discusses the very points you have raised.

PROTECTING LOUD-SPEAKER WINDINGS.

““ Qut-of-Pocket  (Mile End Road, London,
E.1).—I have a powerful set, using a large
ower-valve for the last stage and have just
urnt out a 4,000-ohms resistance loud speaker.
1 do not wish to use lower plate-voltage on the
power-valve hecause great volume and clarity
is required (and the makers of the valve
recommend up to 400 volts for the anode of
the power-valve!) -But I am anxious to
protect the windings of the loud speaker if
possible, and have been told that this can be
done by means of an L.F. choke. In such a
case, what are the connections to the last
Talve ?
The method of shunting the loud speaker across
an_L.F, choke is shown by the enclosed diagramn.
In addition to the choke itself (for which an L.F.
tramnsformer winding, or windings-in.series, can be
employved) it will be necessary to use a large fixed
comdenser baving a capacity of about *5 mfd. This
value is not critical and good results have been
obtained with a capacity as low as *l1 mfd. and as
high as 1 mfd. or more. The accompanying diagram

Popular Wireless and Wireless Review, January 9th, 1926.

shows the con-
nections. The
L.F. choke -is
connected
directly in the
plate lead, m
the posihon
formerly occn-
pied by the
loud speaker,
One side of
the latter is
connected to
the plate of
the last valve,
the other side
to the large
fixed condens-
er, and the re-
maining side
of this to
+.

g /o 1-OmFt.

Raa gt T
It will be
[pevav] &2, seen that no
direct current
fEENt1A272] can - flow
through the
Joud speaker, but the variations of the steady
curren! ue to speech, ete.—will be reproduced in the
loud speaker.

CHOICE OF AN AERIAL.

“ AeriaL” (Barkingside, near Ilford).—
Where should the lead-in join the aerial, at ono
end or near the contre Does the height of the
aerial matter much, or is this comparatively
unimportant ?

In the case of a T acrial, the down-lead should be
taken from the exact centrc. The inverted L type
is also very efficient, and in this case the lead-in is .
taken from one of the ends of the horizontal portion
of the aerial.

Height is perhaps the most important point of all.
Length should alwaya be sacrificed for height. Every
possible inch of heiglit should be obtained. and If it is
possible to increase the height of the aerial onc foot
at the expense of two fect of length, that course
should betaken. It is always worth while to spend
an extra hour or so in fixing the lead-in end of the
aerial to a chimney-stack instead of a window-{rame
or a point on the wall of the house. Remember
that it isn’t necessary that both ends of the acrial
should be of similar height ; in fact, if it is possible
to gain very great height at the lead-in end, it is

advantageous, even although the “ free end * may be
comparatively low. ‘

TUNING A SHORT-WAVE SET.

“Smort WaAvE” (King's Lynn).—Having
built a sct for short-wave recoption, similar to
the one described in “ P.W.” No. 141, I find
that though it will oscillate quite 0.K, the
tuning 1s too sharp to allow mo to tune a
station in. Hand-capacity cffects arc fairly
marked, and on varying the ‘0003 condcnser
the stations sweep by so fast that it is im.
possible to tuno them in. I nearly “ got”’

D K A one night, but had the samo trouble in
tuning.

There are four main points that wil! cause diffieult
tuning in such a set, and these should be guarded
against.

Firstly, the wiring mnst be as short and dircct
as possible ; do not go in for riglt-angte bends, but
take wires direct, keeping grid and plate leads as
short as you can.

Secondly, see that the two variable condensers are
at least 3 in. apart—more, If possible—and wuse
extension handles.

Thirdly, the set should not be oscillating violently.
This will cause dlficulty in handling—the reaction
should be adjusted so that the set is only just
“{lusrtxling,” and not oscillating so violently that it is
silent.

Fourthly, see that the aerial is not swaying. All
aerial Jeads should be kept away from the house until
the lead-in enters the room, as a swayving lead-in or

‘badly swaying horizontal portion of the aerial will

80 alter the tuning that it is lmpossible to tune the
station i1f properly, That is the reason a vertical or
scmi-vertical aeriai is generally preferred. In this
case the aerial can sway as much as it llkes, for, if no
leads come near the house, the variation in tuning
is very iittle ; ‘and, indeed, K'D K A°h28 been received
on 68 metres In a gale of wind without fading, though
the aerial was not by any means “ bar taut.”

RANGE OF A ONE-VALVE SET.

“ ScHooLBOY ' (Streatham, London, S.W.).
—What is the range of a single-valve set:
(1) with reaction ; (2) without reaction *

With reaction the set has a range of 100 or more
miles for main stations, Without rehetion, the range

is not much greater than that of a stmple erystal
set, and 30 miles would be an average figure.

-—to

Write /o

leaflet P.WY.

free oa e
quesl.

“TANGENT"
The Better Coil

BETTER for many reasons,

First of all it is designed
to fulfil its job efficiently
tune i
sharply, without distor-
tion, and with the mini-

stand an amount of hand-
ling, yet in no way Is it
l a clumsy coill; on the Mo die )
contrary, it is an elegant
product, made to fit all the
standard Coil Holders. {

Most good houses sell Tangent Fitments.

’ casting

And now, in 19,

in signals

miles from

reception.  Results

mum amount of se]f- have conclusively

L 8 o proved  that in

capacity. Again, the coil spite | of its
o . . a moderate price, t

1s so designed that it will “BioWnie Wireloss

as no peer-in effi-
’x‘:iency. T_e
rownie
Wireless”

0. em-
bodies all

features

Receiver-

Still leading!

Since the earliest days of broad- ot
1 * Brownie Wircless '’ has
been 2 name to conjure with—a
name that has stood for all that is
best in crystal receiver production.
6, the * Brownic
Wireless ** Model No. 2 stands su- has
preme. At a distance of 25-30 miles
from the local station (15
miles relay stations) or} 20
X it gives
clear toned voluminous

3 the ;
Standard  * Brownie '
It is capable

“BROWNIE WIRELESS " MODEL No. 2

resisting _ exweme  climatic
conditions. he outer casing is
hydraulically moulded under 3
pressure of tons forming a

pleasing and substantially designed
piece of apparatus he receiver
a natural wave - length up
600 metres and a standard
plug and socket coil
attachment is provided.
which, with
the aid of a
special  coil
(price 2/9
extra) makes

iplete, in-
cluding the

D LS5 Crys-
tal and Pall-
madium Cat-
whisker.

PRICE
10/6

Established 1872
GENT & CO.,, LTD., Faraday Works, Leicester.

The Standard “Brownie,” Justas good os cver. 7/§ i
but now complete with ebonite baze .. .. .. ..
5 XX Loading Coil for the Standard .. .. .. .. 2/- |

THE BROWNIE WIRELESS CO. (of Great Britain) LTD,
(Incorporating the J. W. B. Wireless Col),
310a-312a, Euston Road, London;, N.W.1.

Phone : Muscum 3747. l

B =
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DISSIPATES HEAT

Because it’s Metal Cooled.
A rheostat that knows how to handle heat because
it’s metal wound on a s0lid metal-cooling core and
P insulated by high temperature vitreous enamel.
The coolest rheostat even on -excessive overload.
Smooth in adjustment, reliable, sturdy and
serviceable.
CLIMAX METAL - COOLED RHEOSTATS.
30 OHMS FOR ALL D.E. OR BRIGHT VALVES,
4 / _ each. 8ohms, heavy duty patternfor one to
three bright valves, 3/- each
CLIMAX

§ 300 ohms,
construetion, 5/- each.

OLIMAX RADIO ELECTRIC, LTD.,

Potentiometer
same pateuted

A A : : Quill Works, Patney, London, 8. W.15 ‘rooms :
hd L Telephone : Putney 2599. 257, HIGH HOLBORN, W.C.1.
. All Communijcations to above address. Tolephono - Holborn 2538
IANLANMANN AN AN

: Get the genmine CLIMAX, :
i If you have any difficulty send :
your order direct to us. 8

Lvrissercerannarennes
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SEPARATE SOCKETS ARE
NO LOSSES. BEST. NO NOISES
Ordinary built-up 'holders have re-
latively highecavacity and biz diclec-
tric losses, It is much better to
use separatc anti - microphonic valve -

sockets. CLIMAX Sockets are made on an ¢n-
tirely mew principle. The valve floats on a
patented hour glass contact spring, the waisted
portion of which makes perfect electrical con-
tact and keeps the stem clear of all other parts.

CLIMAX ANTI-MICROPHONIQ
VALVE SOCKETS (four} complete
with nuts and washers.
Price per box
Prov. Pat. Noa: 17338/25 & 1734¢/25.
Showrooms

NN W A

NV N\ W N N\ W A\

WHY THE ALL-BRITISH

“RENOWN?”

Is the LF. INTERVALVE
TRANSFORMER FOR YOU!

BECAUSE :

“ It contains 24,000 turns, and is
made in any ratio.’

“ It is hermetically sealed.”

** It is guaranteed for twelve months,
and the opportunity is extended of
making comparative tests agamst
any other, for fourteen days.”

** Many thousands of readers of this
publication endorse our claim that
the ‘ RENOWN ' is the best
BRITISH intervalve transformer.”

THEREFORE Think again, and
] ' purchase the

WORLD’S best intervalve transformer

THE FAMOUS BRITISH ‘ RENOWN.

ALL RATIOS 8/4 Post Free

40,000 turn iron core inductance CHOKES
for smoothing cou})hng and fltering - Price 8"4 Post Free.

* It is Bratish through-
out.”

“RENOWN"

[ .J -
Tnnlwm RW‘”
iy

~egatf i

Half actual size.

We rewind any make of L.F. intervalve transformer 5/~ Post Free.
Send for deseriptive literature. Trade enquiries invited.

TRANSFORMER REPAIR CO.
PORTSMOUTH

1S THE FAULT WITH THE “EARTH"

Bad reception is
often due toa weak
earth connection.
You cannot be
really sure that
you are getting
maximum results
unless you solder
all connections
with FLUXITE.

FLUXITE IS INDISPENSABLE
to the wireless mechanic—and so simple, a child can use it.

Ask your Ironmonger or Hardware Dealer to show you the neat little

FLUXIT SOLDERING

It is perfectly simple to use, and

will last for years in constant use,
[t contains a special * small space "
Soldering Iron with non-heating
metal handle, a Pocket Blow-lamp,
FLUXITE, solder, etc., and full in-
structions. Price 7/6. Write to us
should you be unable to obtain it.

FLUXITE

SIMPLIFIES SOLDERING

All Hardware and Ironmongery Stores sell
FLUXITE in tins, price 8d., 1/4 & 2/8.

Buy a Tin To-day. ANOTHER USE FOR PLUXITE.
FLUXITE LTD. (Dept. 324), Wes! Hardening Tools & Casc Hardening,
Lane Works, Rotherhithe, §.E.16. ASK FOR LEAFLET on {mproved methola.

[CO[ BRANDED |
EBONITE |

GUARANTEED FREE FROM
SURFACE LEAKAGE. |

YOU CAN DEPEND ON IT.

IT ENSURES GOOD RESULTS.

Mat or polished.
Panels cut ac-
curately to size.

RODS. IT IS PURE EBONITE NOT JUNK.
TUBES. Ask your dealer for it.
SHEET. Procure it—you will be satisfied.

.THE BRITISH EBONITE CO., LTD.,
HANWELL LONDON, W.7

=

Get your COIL PLUGS for
5/6 per doz. (4/6 gross lots).

Made of best tested materials through-
2= out, these plugs offer the advantages ot

nickel- plated side plate contacts,having
patent llp. Send 6d. fo cover postage
upon sample dozen orders,

‘CECIL RIDLEY

35437 DUNDAS MEWS
MIODLESBROUG
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USE the Clearer Tone Valve.
Holder and float your valves—
secure from the ever-present,
tone - destroying vibrations
caused by street traffic, indoor
footsteps and the hundred and
one other microphonic dis-
turbances. So thoroughly does
this new holder cushion the
valve that foreign noises. are
completely dissipated.

The springs, though delicately
adjusted, are immensely strong
and the tightest valve can be
inserted without fear of
damaging them. Each spring
has one turn only. Bakelite
construction of the body of the
holder ensures high insulation,
low capacity and sturdiness.

each 2 / 9

There are terminal
connections for the
experimenter and
soldering tags for the
permanent set.

The springs them-
selves form the valve
pin sockets. No sol-
dered joints—all one
solid metal piece from
tag to valve leg. No
flexible wire connec-
tions. The spring sup-

orts are not aftec

y stiff bus-bar wiring.
For good reception
with- Dull Emitter
Valves, Benjamin
Clearer Tone Anti-
Microphonic  Valve
Holders are essential,

Pending.

o
_ &RITISH BEN7 M MADE

CLEARER TONE VATE HOLDER

{ANTI-MICROPKONIC)

From your Dealer or Direct from
THE BENJAMIN ELECTRIC Ltd.,
Brantwood Works, Tariff Road,
Tottenham, N.17.

The Benjamin Battery Switch gives
rerfect current control, 2/- each.

22,

22

7N

2
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TECHNICAL NOTES.
(Continued from page 1102.)

In “ Popular Radio,” one of the leading
U.S. radio journals, is given .a list of
“needed radio inventions,” from which,
it is alleged, fortunes are waiting to be made.
Here is the list: A rechargeable “B”
battery {high-tension battery, as we call it
over here); a tube filament renewer (that
is, some device or means for renewing the
burnt-out filament of a wvalve); a self-
tuning receiver ; a filament current supply
from the lighting circuit; a simple static
eliminator ; vacuum tubes (valves) without
filaments for amplificatiorl ; and a solution
to super-regeneration.

I should point out (it will, indeed, be
evident to my readers) that several of thesc
problems have alrcady been solved reason-
ably satisfactorily. rI.‘yhe rechurgeable high-
tension battery, for example, the filament-
current supply from the lighting mains,
the static eliminator (which, by the way,
is & matter of much greater importance in
the States than in this country), and the
filamentless valve for amplification—all
these arc accomplished facts. There is no
doubt plenty of room for improvement.

Plenty of Scope.

The self-tuning receiver is further de-
scribed thus: “ A complete receiving set
with an antomatic dial device, similar to
the automatic telephone, that will tune
in electrically the different broadeasting
stations by merely dialling the station
call letters.”

The “ solution to super-regeneration ” is
amplified as follows: “ A circuit modifica-
tion of the Armstrong super-regenerator
which will obtain full benefit of super-
regeneration without critical operation
and without distortion.” The * Tube
Filament Renewer ” required is *“ A device
that will enable the radio fan (experimenter
or amateur) to renew, without great expense,
burnt-out valve filaments.”

There is no doubt plenty of scope here
for. the experimenter. The next step,
however, after making an invention in
wireless (or in any other branch of industry,
for that matter) is to get the invention
upon the market on terms which will be
advantagcous to the inventor and which
will, at the same time, give reasonable
likelihood of the invention being manu-
factured and marketed with commercial
success.

Lack of space prevents me from enlarging
on this subject at the moment, but I am
always picased to advise readers who havo
good ideas. Readers who desire an articlo
on this subject should write to me, when,
if there is a suflicient requirement, an
article will be prepared for publication in
this Journal.

A Novel Loud-speaker Diaphragm,

Referring to the notes I made recently
on the subject of loud-speaker.diaphragms,
the Tower Co. has now adopted a novel
type of diaphragm, the invention of
Dr. Herman Fisher, the scientific consultant
to that company, which is claimed to give
more or less uniferm reproduction {or both
high and low tones. This ‘property is
obtained by the use of what are virtually
two diaphragms, one upon the other, the
smaller ong being of herd material, for the

(Continued on page 1135)

PANELS

7 % 57, 1) 3 x 5%, 1/2
7% 67,13 » x 6", 1/7
10°% 8%, 2/4 Jurxer, 23
10°x 9", 2/4 HE BT, SO
127 % 107,3/- 45" thick:
147 % 12° 4/- Post Free.

Money back guarantee that each and all Panels are
free from surface leakage, Megger test Infinity.

Callers, cut any size, & quote by Post, or Phone Clerk-
enwell 7853, Sample & prices, post free to the Trads,
CROXSONIA CO.. 10. South St.. MOORGATE, E.C. 2.

——HEADPHONE REPAIRS

Rewound, re-magnetised and readjusted. Lowest
rices quoted ob receipt of telephones. Dellvery three
HE VARLEY MAGNET CO., London,
’Phone 888-9 Woolwich. Est. 26 years

§The FAMOUS
) GENERAL
ADIOPHONES.

OURS,,

ays,—
S.E.18.

Latest Standard Model D
General Radiophones
(made by the well-known |JEPOSITH
General Radio Co.,Ltd.) Super @ Jf
Sensitive and Highly Efficient.
Receivers matched in tone. Magnets of
highly expensive Cobalt stecl. Diaphragins

triple tested. Beautifully comfortable,
highly finished, weight o0zs.  Fully
uaranteed. Sent on receipt of 6d. deposit. If satia-
od, send 2/6 on receipt and balance by instalments

of 3/. monthly until only 21/- is paid. Price,

cash with order (or within 7 days of receipt), £1.
SIMPSON’S (BRIGHTON) LTD.

(Dept. 1623), 94, Queen’s Road, Brighton, Sussex.

SARBOLT asriAb [NSULATORS

ARE ARSOLUTELY RAIN & SNOWPROOF . - BRITISH,

COLONIAL & FOREIGN TRADE ENQUIRIES INVITED,~

HATTON SUPPLY Co0. 6.SUNNYSIDE TER.
HATTON. MIDDLESEX.

PLEASE MARK CORRESPONDENCE - “REF. P.W."

END YOUR EARTHLY TROUBLES.

LI mZ}Lg

ELECT] 5 OR EARTH PLA

50% BETTER RESULTS
OR MONEY RETURNED
UNDER GUARANTEE.

REPAIRS

Headphones re-wound and re-magnetised, 5/- per pr,
Any kind L.F. Transformer re-wound and repaired, 5/-,
Loud Speakers rewound, 5/-. Write for Trade Prices.
All work guaranteed and tested on our aerial.
*Phone: 1795 Cierk.
MASON & CO., 44, East Road. City Road. E.C.
OO S PP A ) -

B
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Post
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As soon as the announcer utters
this phrase, cllJ) on Qold Seal
Homcharger and keep your bat-
teries resh. Gold Scl
Homchargers work out cheaper,
save money, time, labour and
batteries. Belore adopting any
system-of charging, write for
free book explainingall methods.

NIGHT e

The CARPAX COMPANY, LTD..
312, Deansgate. MANCHESTER.
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TECHNICAL NOTES.

(Continued from page 1134.)

repmductlon of the higher tones, and the
larger- one being of softer material, for the
low tones.

The smaller diaphragm is pasted or
similarly secured concentrlcally to the
larger one, thus rendering the centre portion
of the larger diaphragm more rigid than it
otherwise would be, whilst at the same time
four “arms” or “spokes” extend from
the centre portxon to the edge, and a rim
is provided, also of the same material as
that used at the centre.

The whole construction is as though you
took a rim, and a centre portion (of about
half the diameter of the rim), the two being
joined by four spokes, and laid this upon a
continuous circular backing of the softer
material, and pasted  the two together.
This diaphragm, for which great claims are
made, is now being adopted as standard
by the Tower Co. in their loud speakers.

It is interesting to note that Dr. Fisher

won fame in connection with the manufac- -

ture of violins, instruments made by him
out-scoring genuine Stradivarius and
well-known instruments in recent official
tests in Paris.
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Letters from readers discussing interesting and
topical wireless events or recording unusual.experiences
are always welcomed, but it must be clearly understood
that the publication of such does in no way indicate
that we associate ourselves with the views expressed
by our correspondents, and we cannot accept any
responsibility for information given.—Editor.

A SHORT-WAVE UNIDYNE.

The Editor, POPULAR WIRELESS.

Dear, 8ir, *In view of the large number of letters
which have appeared in “P.W.” lately, referring to
the range of Unidyne sets, I think you may be in-
terested to know my experience.

I have applied the Unidyne principle to a simple
low .osa set of my own construction with rather
gratilying results.

Australasian amateur C.W. code has been received
from distances up to about one thousand miles at
quite good strength and also local amateur telephony.

The commercial stations K E T, K10, KEL,
and N K F are readable with the aerial dlsconnected
and a ‘few days ago good speech and music were
received from K DK A, Penn sylvania, U.8.A.

The set employs only one valve—a Philips D.VI,
and the condenser is not by any means “ low loss.”

Trusting that this will inferest you and wishing
your fine paper every success,

I remain,
Yours smcerclv
. LLOYD-OWEN,
Amy Strect, Campsie
Sydney, Australia.
{Continued on page 1136.)

MARIE CORELLI IN
SERIAL FORM.

NOTABLE departure in journalism
brings Marie Corelli’s writings within

hitherto only been able to secure her books
on payment of several shillings. We refer
to” the serialisation of ~* BARABBAS: A
DreaM OF THE WORLD’S TRAGEDY,” the
firat .long instalment of which appears in
this week’s issue of *‘ Sunday Circle,
popular weekly religious home paper.

A beautiful art plate, entitled “ Conrin’
Thro’ the Rye,” is presented with the same
number.. Plate and paper (containing the
long ﬁrst instalment of Marie Corelli’s great

story, * Barabbasg ”’), can be obtaincd of all
newsagents, price 2d,

the rea,ch of the masses, who have.

2 the

C;utémur;s pur- Also at

chasIng WO

of our own goov:s! 7, ape Street,
can have a pair

e Shaftesbury Av.,

K ‘'phones tree. W

*Prone Ger. 2821,

g3
o
(Back of Princes Thealre).

—

THORPE K4, VALVES
* pln).—Compche with
Ebonite 5-pin  Valve
_Hoider, 12/-, post free,

PHILLIPS 4 [ELEC-
TRODE  (4-pin),

UNIDYNE.
Can be used on ordinary
circuit, 18/-, post lree

RECQGNISED WEST
END DISTRIBUTQOR
of the manufactures of
Edison Bell, Juckson's
(J.B.) Polar, Jgranic,
Peerless, EurekaMagnum
Bumdept,Lotus,Dubilier
Marconi, Dorwood, Ster-
ling, Buccess, B.T.H.,
McMiehael,Lissen,Wood-
hall, Utility, R.I, Bow-
yer-Lowe, Amplion, For-
mo, Brunet, Ormond,
Yesly, Newey, P.and M.,
and everything that is
worth stocking. Every
endeavour made to ob-
"tain goods not listed.
H.F. TRANSFORMERS .
~—Barrel Type, Stradia,
6/6; Bowyer-Lowe, 7/-;
Magoum, 7/-; Mc-
Michael, 10/~ ;
persontc A7, H
Energo Standard B.B.C.,
811: 5XX, 4/6. L.F.
TRANSFORMERS., —
17/6; New
Model, 25/-; Ormond,
14/11; Bhrouded, 17/6;
Royal, 20,-; Powquip,
14/6; Formo, 10/8;
Crolx, 8/-; Wates 8n-
pra, lZIG
ef; T3,
12/8' Eureka Concert
Grand, 15/-; 9nd Stage,
21/~ ; Baby Grand, 15/-;
-Reflex, 15/-; BSuccess
1. B,
JACKSON BROS, -——
Variuble Condensers, 8q.
Law .001, 8/6; .0005,
8/-; 0003, 7/-: with
vernier, §/- each extra ;
CGeared  .0005, 15/-;
.0003, 13/-; Low Lass,
10/6 and 9/- MOUHTED

COILS, GOSWELL. —
23, 1/8; 35, 1y9; 5o,
2. 95, 23, 100,
2)9; 150, 8/-; 173,
3/6; 200, 8/9; 250,
53; 300, 6/- STAR.
—25, 1/3; 35, 1/8;
50, 1/8; 75, 2/-; 100,
2/3; 150, 2/6; 175,

y 10; 100,
6/34 130, 7/-; 200
8/-; 250, 8/6; 300,
9/-; 400, 10/-; 500,
10/3; 600, 11/-; 750,
12/6; 1,250, 15/8;
1,500, 17/8 LISSEN.

25, 35, 4/10 each; 50,
60, 75, 5/4 each;
00, h/B; 160, 7/-;
Lissen X50,

250, 9/9.
LEAKS.—Lissen, 2/6;
.Watmel, 2/8; Bret-
wood 3/-; Anode Res.,
Lisseu 2/6; Watmel,
3/6; Bre'.wood, 3/-
VALVE HOLDERS. —
Sterling, 4/3; Burn-
dept or Magnum, 5,
2/8; Benjamin, 28,
Apex, 1/8; Aermonic,
1/8; Standard, 1,3;
Anti-cap shrouded, red
for plate, 1/3; dt '3 ‘for
s Dltto, nlckel legs

39/8.
LISSEN PARTS — Al
available parts stocked
at list prices. MAKS-
BRIDGE CONDENSERS,

T.C.C—2 mtd, 28;
mtd., 3/10; .25, 3/-;
5, 3/4. FIXED CON-
DENSERS. — Dubilier
0001, , 4, 5, each
2/6; 001 2,3, 4,5, 6,
euch 3= (wrld Leak,

2/6; Edison Bell, .0001,

2 Y, 4,05, 6, 1,3; .001,
18 002, '3, 4, 5, 6
each 2/-; .0003 and
grid lenk. 248 ; Therla
guaranteed capacity,
1/8 each; McMichael,

with elips, same priece as
Dubiljer.

for

KAY-RAY

VARIABLE
CONDENSERS
“DE LUXE”
LOW LOsS
MODEL
SQUARE LAW

With
00T ..
0005 .. T/11
.0003 .. 1/6
ithout Vernier
.001 . 3
0005 .. 5/11
.0003 .. §/6
High- grade Ebo-

nite ends, one-

hole fixing, knob

and dial.

Vernier,
8/11

VARIABLE CON-
DENSER 8., — Polar
Standard, 10,6 ; Junior,
5/6 each ; Igranic, 24/-;
10003, 21/ ; .0003, R.L.,
24/ ;  $1/-;  Utility,
8/e, 'l0/8. 'With ver:
nier, £/6 ecach extra,
Gollinaon's, 24f-, 20/
LOUD SPEAKERS.
Dinkie, 30/- ; Baby 8ter-
Ilng, 50/~ ; Floral, 55/-;
. Amnplion AR 111, 60/-;
114, 66/-; A.R. 19,
£5 S. 5 Radiolux|
Models, ftrom £4 15s.;
Ultra, sparta
50/~ + Beco Horn-
lees, 50/- H C AV., 27/6;
Brown's, all models.|
CRYSTAL DETECTORS.
~—Enclosed.— Burn-
dept, 4/-; Kay Ray
Micrometer, 2,6; Per-
manent R.I, 6/~; One-
hole fixing, %/6, Kay
Ray, 2,8; Liberty, 3,6,
VALVES,—Bright, 8-
each; "Mullard Red or
Green  Ring; Marcoci
R, R; B.TH.; “R,”
Ediswan AR, Cossur P,
P2, 14/- each; Mullard|
D3, Cossor W1, W2,
Ediswan ARDE, B.T.H.
B3, Marconi DER, 16 6
each ; Mullard .06, DE3,

K. R

lours of Busines

AYMOND

9 to 8 DAILY
9to9 SATURDAY
11 to 1 SUNDAY

TWO SHOPS-so you will ALWAYS find ONE OPEN

27 & 28a, LISLE ST.,
LEICESTER SQUARE, W.C.2.
OrposiTE DALY'’S GaALLErRY DooRr.

BACK OF DALY'S THEATRE,
'Phone : Gerrard 4637.

ORMOND
Square Law Low Loes

Ebonite or Skeleton.
001 ... .. 10/8
0005 .. .. 98
.0003 9/~

Above with Vernter we
each, less no Vernier)
IGRANIC.

.0003 v 21/~

t . 24/~
S T R ADI A H.F.
TRANSFORMERS, —
Barrell type, B.R.C.,
SXX and Neutrodyre,

THIS COLUMN IS FOR

CALLERS ONLY.
POST ORDERS ELSEWHERE.
NETT PRICES.

CALINETS, AMERICAN TYPE, covcred leather
cloth, 12x8x8, 8/~; 16x8x8, 10/9; 18x8
%8, 11/8; 20x8x8, 12/6. All with basc-
“board, open front, hinged 1id, Open boxcs,
imitation crocodile, 7x3x 5}, 1/4; 8x06x86,
1/6; 9x6x6, 1/11; 10 x8x4, 2/6. Polished,

8/8 each, Made by 6x6 or 7x5, 3'3; 8x6, 3/6; 9x6, 39,
Stirling’s, Ltd. LOTUS 10x 8, 4/8 upwarda.

—Geared 8-1 Coilj ACCUMULATORS.~High-clasa, 2v. 40, 7/11.
stands, 2-way, 7/- (with{ 60, 8/11; 80, 10/11; 100, 14 6; 4v.
exhandles, 8/-), 3-way,| 13/11; 60, 17/6; 80, 23 6; 6v., 60, 26’/6
10:6. 80, 35/~, These ave a very speculhne

‘¢ WONDER ’' AERIAL. gusranteed.

——Multi 49—8trand,| EBONITE.—S8iemens, 3/16, {d. 8q. in,  for §in.
Phosphor Bronze, In- Cut while you walt. Grade B for crystal sets
door, Out.loor, Frame 6x6 or Tx8, 1/~; 8x6, 1/4; 9x6, LI8;*
Aerlﬂ.l 3/3. DORWOOD 10 x 8, 2/4. Many sizes stocked.

FIXED.—.01 to .006, TEEMXNALS —Complete, Brass Pillar, WO
- 3— each 10003 (with » 1d.; Nickel, 3 for 4d. Studs, stop
yrid-leak cllp) 2/0 COS- pins.‘.! a 1d. ; Nickel, 4 for 3d. Screwed fipades

MOS (MET. CEERS)
VALV ES.——Ad.J 76,
GP. 8P. 18, 12/6; Red
or Green 8pot, D.E.11,
12/8. ACCUMULATORS,
-—Vely epeclal. Best|
nake: 2v. 40,- §/11;
‘2v. 60, 10/11; 2v. 80,
13/11; also 4v, 40,
14/11; G
4v. 80, 24/6.
estra, COIL STANDS
—2.way Standard, 2/9;
Cam, V., 4/6; Gearted;
4/-, 4/8, 6/-; 3-way
Standard, §, Cam.
6/6: Geared, 7/6.
LISSENOLA LOUD-
SPEAKER UNIT, 13/8
POLAR STOCKIST.—
Cr)stal 1/6; Detec-
3/6; Bobbin
Rheoctxu 5/6 ; Junior
0003, 6 Junjor
0003, & 6 : Coil U
?6; 2-way CV., B/—;

or Pins, 2 tor 1id., Nickel, 1d. Tags, 6 a 1d.;
Nickel, 4 2 1d. Red or Black Spades, 34, pair.
Do., 8crewed Plug and Socket, 34. and 6d-
Wander Plugs, 2:1., 2id., 41d. pair. QOrmond
Screws and Nuts, 2 n 1d.- Fiush Panel Socket!
and Nuts, 10d. doz., 1d. each., etc.,

SWITCH ARMNS,—Large, with oy s'.uds. mgd.,
8mall, 1/~, Nickel, 4d. extra. 8 Twist Drills,
1/2. Copper Earth Tubes, 3/3. Aerinl 7/22.
1/11 100 feet (extra heavy), 2/3. Ins. Rubb.
Lead-in. 10 yds., 1/~ (extra heavy), 2/8 dozen ;
8d,, 44, yd. Twin Maroon Flex, 12 yda.,
1/4 Red and Black, 12 yds,, 1/8; Min. 8ilk,
6 yds., 6d. Wonder Aerial, 110 {t, 3/~; Phos-
“phor Bronze, 48 Strands, 1/8 100 ft. 0.V,
indoor, 2/6, Empire Tape, 12 yds., 6d.
10 ft. Coloured Connecting Wire, 10d. Glazite,
10ft., 1/2. Bhaws’ Genuine Sealed Hertzite,
8d. Mighty Atom, 6d.

EBONITE COIL STANDS, 2-way, generous size,
2/-, 2'8. Camn Verajer or Geared, 2/11, 3 3,
3/6. Ebonlte shaped Plugs, extra quality,

6d., or 2/ for 6 ; with Fibre Strip, 7d. Push
or Pull Switches, 1/3.
D.C.C. Wire }1b. 20 g., 9d.; 22 g, 10d.; 24 gr.

11d.; 26g., 1l/-; 28g, 1/2. Tin (_‘opper

Cossor T WR2 -l 3-wuy CV., 9/6 ; Neu- 16g.,18¢., 20 ., 22 g., 11d. 1 ib. Teel. Bquare
swnno l‘;v'.ll}.ll;“gl’ ﬁ?; trod)s"ne 'C{)nden'ser, Bus bar, Tin Cuppcr. lB g. or 18 g., 64. 12 ft.
oconi DE3 18/6 each; 8§/6; RCC Unit, 15/ Enclosed Detectors, 8mall, 9d,; L‘lrge,'l/-.
Coisor W3, Marcoai Bookle(;, free. 1/2':‘“1/4N é{gl Blrlusss and Nickel. Noted Micro-
DE6, 22/6; Muliardj SETS F  PARTS.— IDElSh 3
DF, "AO"' 'Al“uEdh Nett revised prices.| LEAD-IN TUBES.—Good q\nhty, 64, 81,
swan PVI, 2, | Authors Selection. 104, or made to size. Pancl SBwitched,
B.T.H. B4, B6, Marcum Less  Box, Panel, Nickel D.P.D.T., 10d.; 8.P.D.T.. 8d.
DEJ, 5B, ete. Valves. ST.100, 74 ~ Modks or Eggs, 210r ud Panel Brachets lo‘d
EEADPHONES, —_ Twin v, Loud-Speaker| H.T. BATTERIES.—B.B.C., 60w, 6/11 "extra
1,000 ohme, Ericsson| 80'=. One-Valve Re-| latge, 8/11. 36v., 5/8; Crown Long-Life,
E.V.Continental. Lovely] flex, 4l/-, Etficient| 60V, 6/11. Adico, 6,11; Grid Blas, 179,
tone, exquisitely finished| 1-Valve Set, 30/~. Al| 1/11,"2/3 (9 v. Tapped 1}v.) Neutron 45
10/6 pr. DR. NESPER, Cfnctl';t.ge Luxe, 118/- ?;twrlu. 4}d.; 6 for 2/~ BullseYe Buibs,
. N ol 1] -
et heteery e yu"‘; | SPEGIAL PRICES given over the counter for

N. and K. — Absotutely
genulne Standard Model
12/11; New  Light
weight, 13/6: Both|
s'.a.mped on outside of
cage’: N.and K., **BRU-
NET."—The old origin-|

al.  As good as ever;
new design, 12/8 pr.
TELEFUNKEN. — Ad-
hghtcr t.mu

16/11

ADJUSTABLE “KAY
RAY."—Limited num-
ber, fine value, 8/11 pr.
SIEMENS.—Too - well
known to need conyment;
inciudes free, extral
ladies® attachment, 20/
pr. BEOWN'S A2e
type, 30/-
20/-; \Vestem Electrlc
20/-. Bterling, 22/6;
Do.,” Lilliput, - 20/- +
British Ericsson, 22/8
Brandes, 20/-; Brown's,
20/- pr. N. and K.
PATTERN. — High-class
splendid tone, 8/6. SIE-,
MEN'S$ EBONITE.—Cut
to size, squared edges:
i in., 8q. in., }in. is
1 8q. in. Postage extra,
VERNIER COKDEN.

1,
SERS.—3-plate, 3 11 ; 5-

plite, 46; Michmm..
2/6; Colvern, 2/6; Or-|

mond, 2/6; Gambrell,
5/8.

LOUD - SPEAKER
VALVE, 22/8. Your
old valve allowed for.

25/-.
» L.F.—8ealed Box,
Perm Detec-
» 1-hole
Tuner

ORMOND LF, —Nevn
Model, 15/-; Latest
Shrouded, 17/6
Rheostats, 6 ohm,,
2/-; New Mpdel, 6
ohm, 2/6; 30 ohm,
with Verujer, 2/8, Bee
Variable  Condensers

CROIX L.F.—3tol or
3to 1, in new boxes
7.8,

BENJAMIN VALVE -

HOLDER, 29,
N, and K NEW LOUD-
SPEAKER,

Ié‘mquc design, won.h

RADIO  MICRO .06
SPECIAL 10;6, post

GEAN COILS. No

Don't forget " th are
mounted.

sets of parts for various circuits, usabie valves
bought or taken -in exchange for new ones.
Aany parts you have no use for entertained in
cxchange or purchased. Goods may be brought
without obligation either side. If you purchase
new British valves 1 wilk buy a burnt-vut
one for each valve you take. Right reserved to
cancel this Hst without notice.

HEADPHONES.—AHN 4,000 ohms : B8pecial "pur-
chase 300 palrs, N, and K. pattern, light-
welght, cost 8/6 pair, now clearing at 5/11 pair.
Famous Ericsson EV. Continental, 10/8 pair;
3 pairs 30/~ Adjustable, Nesper style,.8/8 pair.
Standard N and K pattern, 8/11; Brunet,
11/9. Latest improved models, 12/6, 14;,11.
Genuine N and K., stamped bame on outside
cases,” 12/11. Light-weights, new model,
13/8. Geuuine Telefunken sealed boves,
14;,1k+ Dr, Nesper, genuine, 12/11 (ad-
justable), alt 4,004 ohms,

FAMA | PHILLIPS
VALVES | VALVES

4v Detector  2/9 R Bright 5/6
4v Amplifier 2/10 | Unidyne 4-pin 9/6

.06 (1.5-3v) 7/11 | 04 DE 9/6
Power DE  T/11

BATTERY Boxes

.06 Radio, Micro | 63v. take 14 bat-

and Triton vaives | teries, complete

stacked. with ¢lips.  2/11
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LIBERTY PERMANENT DETECTOR

The Original One-Hole Fixing Detector_
Stops Fiddling with Cat's Whiskers.

e JEvery ]
efuse ‘Liberty
inferfor ‘tested on
imita.- actual
tions. broad-
Inslst on Technical Reports castin
secing Amalewr Wireless ! and fully
_‘iﬂu’r';‘;‘% Popular Whrreless : guaran.
‘ : Wireless Weekly : fted |

FIXING.— One - hole
dips or by two pieces
copper wire to existing
detcctor terminale.

50% more efficiency
50% lower price
*“THE ’7 100% DETECTOR

The ' Liberty ' Detector gives
more sensitive reception Per-
manently than a_cat’s-whisker
gives Temporarily. No hun
ing for that ‘‘ special spot "’ loat
hy the slightesn vlbrauon The
Libert is entirely un-

aﬂected by vlbratwu, sensmre

all over, hl]d that loud spot can.
not be lost From all
) . dealers or direct
Radi Arc Electrical Co., Ltd, | pRice 3/6
Bennett Street, London, W.4. COMPLETE

PATENTS, TRADE MARKS,
Inventions Advlce Handbook & Consulta-
tions FREE.—B. . KING, C.I.M.E., Regd,
Patent Agent (G U.S. & Canada), 146:\,

Queen Victoria Street London, E.C.4
40 years’ references.
e

- -
5-PIN or 4-PIN
EGONUMIST 4-Electrode Valves are manufactured
in three classes—~B.E., D.E. and
ere_are two types to each claws—namel
Stnndard 5-Pin Flttlng and Standard 4.Pin Flttlng
ECONOMIST Valves are generous in their
crystal-clear output, and pardonably frugal in
current consumplion.
ECONOMIST Valves are mec!all de.-igncd for
H.T.-less circuits. 'é 25¢-,
4-volt -2 com.,20/-. 4voltmlghﬁ Emltter 10/6:
Philips 4- El. D. E., 1-8-v, -16-a, (very few
onlY). 25/-, Philips 4-El. Bright Emitter,
o/6. '.l.‘hox‘pe K4, 12/6. Repairing D.E.
4-Electrode, 10/6. B.E., 7/6.
Postage, packing and dispatch.at our risk,6d. extra
ANELOY PRODUCTS, Camomile Street
chambers. 38, Camomlle Street, London,
C.3." (Near Liverpool Streot Station.)

CHEAP GOVERNMENT WIRE !!

Saves for gardens, fencmg. greenhousc training peas,
fruit. Wacerproofed fiexible, ;I Small lots
quoted, or_19/6 mile. Samples lrce with list. 300
bargmns Posteard to-day

GREENS, 297, ALBERT LYTHAM,

Can YOU Solder as Well as an Expert—?
U ' Y

= “BRITINDW’ WIRE SOLDER
CAN and DO. Itisthe Safe Solder for Radio.

Get a 1/- or 6d. coil from your dealer, or
post free from

BLMETALS, Lid., Bt i it
~——THE 'PHONE REPAIR SERVICE——

’Phones Rewound and Remagnetized.. 4/6
*Phones Remagnetized and Readjusted ... 2/.
Ioud Speakers and Transformers Rewound.
¥arcaps, Leads, Diaphrams. Postage extra.

The H.R.P. Co., 46, St. Mary’s Road, Leyton, E.10

ALVES Repaired Quick

Let our valve making plant repair your broken
or burnt out valyes efficiently & promptly (most
makes). Guaranteed rame nrs new. Bright
emitters 5l : "D.E's” 2 and 3v. types). 7{6.

Tower Valves slight)y more, sec list.
MION RADIONS Lud., Bollington,
[ P o

Nr. MACCLESFIELD, Ches.

Largest valverepairing firm ln

- the world List Erce.

2 VALVE AMPI.IF!ER, 35/-
“valve Amplifier; 20/-, ‘both perfect ns new:
Valves 4/6 each; sma r£ Headphones, 8/3 pakr,

new 4.¥olt Accumulator, celluloid case, 3]

66-Y 2:Valve

%) guaranteod
%proul wil! ln gly.

.T. t
All-Station Sct, 5
P. TAYLOR, 57, Su:dlay R Stockwell, LONDON
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CORRESPONDENCE.

(Continued from page 1135.)

—

INTERESTING EXPERIMENTS.

The Editor, POPULAR WIRELESS.

Dear Sir,—Re your late article on crystal rectifica-
tion. Havmg aroused considerable schulahon on
its theory of action, I am writing a few details of
experiments which may prove of great interest or
otherwise to readers of your valudble paper. ‘Bhe
first experiment is as per figure :

A—Aerial.

B—Tuner (coil).

C—Crystal. -
LE—ZEarth

With crystal dlrectly earthed signals are clearly
readable in position 0. That is, using ’phones outside
crystal circuit and clearly shomng two distinct
signal circuits—this little experiment may be taken
a step further by taking a tapping anywhere along
the aerfal as at (L) with ’phones earthed and crystal
directly earthed, and tuner at (P) audible signals
obtained.

This shows that radio frequency is built up of two
audio freqneneies. Should this little experiment prove
of interest, I will gladly forward particulars of
characteristics of the two audio frequencles and
further experiments I have carried out, which seems
to put the crystal in a different light from the accepted
theories of rectification.

Yours faithfully,
w. STUDLEY.

3/23, Robinson Road, Tootlng, London, 8

THE SUNDAY PROGRAMMES
The Edltor, POPULAR WIRELESS.

Dear Slr,—ln reading the correspondence column
of your jssue of December 12¢h, I was struck by what
secmed to me to be a contradlcfory paragraph in the
‘published lefter of R. 8, Rutland.

Whilst to a large cxtent cormbontlng his remarks
with regard to the B.B.C.’s programmes, it is to
paragraph 4 to which I wish to refer.  Your corre-
spondent says, ““ Why is De Groot so popular? The
answer is not far to seek.” After this, however, he
goes on to say that one hour’s Sunday dinner-time
transmission from Radiola-Paris is worth all the
programme of the B.B.C. for that day. I should
thercfore like to know how the first stat t

To ercle.m Traders, Eleclricians, Dealers and Olhers.
IMPORTANT AUCTION SALE

OF VALUABLE EX-GOVT %R%RES Mg)v MATERIAL
N, N.W
VEBYABD & YATES \\Hl "soll by " auction uimont re-
serve), on Thursday & Friday next, January 14th &
15th, ‘at 12 each day, Largo Quantities of Valuable Ex.

COVT. WIRELESS, ELECTRIGAL MEDICAL & SURPLUS STORES,
Includng anprox 4,000 Handphones, 2,000 prs. Head-
phones, 15,000 Fullcr sLeClanché Oells(new) 70 220-v,
Cell Clhiarges (new), 2 Mk, 2-valve Wavcmetc.s 350
new 2-v, Accumulators 100 Diums 3-strand Copper Acrial
Wire, 4 G.P.0O.Detectors(uew), 100 Variable Condensers
No. jﬂrs) 100 Volt & Ampmetexs. 3 Touns Sheet
J’:bonlu. Cons Copper Vire, 200 s: nalling Lamps,
00 w. Transforoters, 00 Microphone
Buttons, 500 5 M.F. Oohianests, ioo Distribution
Boards, 500 Single ’'Phonss, 2,000 Electrio I.amgs 10
[‘lansmittm Condensers, 100 T estmg Scts. 150 Bell
ots, i’rossurc Gnugen, 2,0 Chokes, 80
Dial’ Slghts (No. 7)., Valve & Crystal Scts Transmitting
Tuners, alves, _Amplifiers, Motors, “Cable,
wl{o)ms, Wavemeters, Choke Coils, Plugs & Jacks,
ortablo Telephones, and a Large Assortment of General
Wireless Accessorlcs, also 10,000 Surgical Trusses,
X-Ray Tubes, eto., eto. Oatalugues (when ready} may
bo_had . from -the  Auctioneers: 365, Norwood K Road,
B.E.2 ("Phone : S8treatham 346. )

i~ EBONITE—

PANELS, RODS or TUBES, in all sizes cut
while you wait. Any article in Ebonite can be
quoted for. Best quallty. Lowest prices.

BURGE, WARREN & RIDGLEY, LTD.,
91/92, Great Saffron Hill, London, ECI

Makers of the B.W . R. 2-speed Vernier Coil Holder,
latest improvement. ~ lllustrated List FREE.

REPAIRS

SETS. PHONES, TRANSFORMERS.
Approved by Radio Assoc ours.. Lowest Rates.
JOHN W. MILLER, 68, Farringdon Street, E.C. 4.

Phone ; Cent'lal 1950;

EASY PAYMENTS

LOUD SPEAKERS. Apy make, Your selection.
Amplion, Brown, Sparta, Sterling, etc. Quarter
deposit. Balance six monthly payments.
Headphones and Parts similar terms. Send a list
of the parts you are re ulring and we will forward
you a quotation on the hlre purchase system.
ACCUMULATORS, Bcst quality. Guaranteed.
Three m'thly Three m'tbly
Oash. payments Cash, payments

4v.—40 17/- 6/3 6v.—40 25/. 9.
4 v.—60 22[6 8/3 6 v.—60 32/. 11/86
4v—80 27/. 9/9 6v.—80 3818 14/.
4 ¢—-10032/- 11/8 6v.~10045- 184.
Carr. aad Packlng, 1/6 any size.
OLMES, 29, I‘oley Street, Great

p: & H
Portland Street. W.1. Phone: Museum 1414.

The BROWN A at 22/6 or A2 at 15/~ are the
best for use with the P.W. Paper Diaphragm,
Loudspeaker. Frames, &c. Stump for List.
GOODMANS, 68,Farringdon Street, E.C.4.

con

cerning De Groot’s popularity can be reconciled w1th
the remarks re Radiola.

Disregarding the religious service, which I assume
I am correct in stating is an essential part of the
Sunday programme, it seems to me an exaggeration
to suggest that on the Sundays De Groot is broad-
casting the afternoon programme combined with
that of the evenlng is not equal to the standard of the
mid-day trangmisslon of Radiola, At the same time
I am prepared to admit transmissfons on other
Sundays are extremc]y dull. It must, of course, be
understood that I have written this letter on the
assumption that R, 8. Rutland agrees that De Groot
is deservedly popular,

Yours fnitlifull{i
J. H. HORSLEY.
Newton Road, Castleacre, King’s Lynn, Noriolk.

ELECTRIC IRON AS AERIAL.

The Editor, POPULAR WIRELESS.

Dear Sn- — Whilst cvpcnmentmg the othcr day 1
happened to ** drop across ” a *“‘stunt ” that may
be of use to one of your readers who has, In hig
houschold, an electric iron with a holder adaptm
It will be found that it can be used as an aerial
without running any risk whatever, All one has
to do is fit the adaptor into the light holder, plnce a
strip of copper sheeting (to which a piece of ‘* lead
in” wire has been secufely fastened or soldered)
between the bottom of the iron"and some other pieco
of good insulating material the snze of the iron. It
is not'necessary to “* switch on,” but even a *‘ rough

hook-up * tixed to the handie of the iron was found.

to function well with the fron In use.
Trusting the above wili prove of use to some
rcaders, where the question of acrials is- & serious

W!slung your paper the further progress it deserves.
Yours faithfally,
GORDON K WILLIAMS.
33, Lowndes Street; London, S.W.1

If there is anything in these pages
that you do not like, please let us
know what it is when writiag to us.

T LEEE]

LEFT TIPS
axscesessot

(a2 222 2 2222 20 2222222 )

SPECIAL NOTE

All  communicaiions
ing advertising in ** Popular
Wireless” must be -sent o

JOHN H. LILE Ltd.,

4 Ludgate Circus,
London, E.C.4.
(Phone: CITY 7261)
and NOT' to the Editorial or
Publishing Offices.

concern-
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CHECK

HE filaments of your valves are responsible for the
life of your accumulator. The more economical these
filaments are in the use of heat, the greater is the period

=5-2a) between recharging, but the effective electron emission
must not be impaired by too meagre a supply of energy. It is
therefore obvious that the ideal filament for long accumulator
life must have the lowest operating temperature possible,
provided this is not achieved at the expense of length or thick-
ness in construction.

The wonderful Mullard “ N ” filament has greater proportions
and a lower operating temperature than any other filament on
the market. It is prepared by a special electrical and chemical
process in vacuo which results in abundant emission at a
temperature so low that no sign of glow can be discerned.
This unique production of the Philips Mullard Research
Organisation means one-seventh the cost and only two journeys
instead of fourteen for accumulator recharging.

In addition you will obtain majestic volume apnd purity from
your set hitherto unknown.-

Ask for the PM.4 ... e 22/6
THE WONDERFUL “N*" TILAMENT VALVE

THE -MASTER -VALVE

L

ADVT. THE MULLARD WIRELESS SERVICE CO., LTD., BALHAM, LCNDON, S.W.12
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LISSENIUM]

A TAMBOURINE AND THE

LISSENOLA WILL MAKE

LOUD SPEAKER ~

IRST fit the LISSEN REED to the LISSENOLA as

shown below—then lightly rest the skin of the
tambourine on top of the LISSEN REED, and you

will be pleasantly surprised with this smple loud

speaker arrangement.
The LISSENOLA is a real loud-speaking, sound-

Teproducing base. Fitted with the LISSEN REED
you can use a dozen different things to give you

loud speaker effect —all worth llstemntf to, and
all so economical.

Even the lid of a cardboard box can be turned mto
a loud speaker, if you use a good high- tensmn
supply (LISSEN CELLS will shortly be introduced
for this purpose)

"AND YOU CAN ALSD BUILD YGURSELF A PROVED HORN,
for with each LISSENOLA - nmt you are given a FULL SlZE.
"EXACT PATTERN and clear instructions, which show you
how to make a horn for a few pence, so that your total cost
will be less than 15/-. YET YOUR COMPLETED LOUD SPEAKER
WILL COMPARE W.TH THE BEST, because the electro- mag.-
net ¢ sound-reprodncmg mechanism of the LISStNOLA is
concentrated in the most effective. manner yet achieved.

MAKE THIS TEST — BEFORE YOU BUY:

Go to your nearest dealer —ask him to put on the best loud
speaker in his stock—then have the horn put on the LISSENOLA
—keep the input’ voltave ‘the same, no matter how high——

AND SEE IF _YOU CAN NOTICE ANY DIFFERENCE.
LISSENOLA LOUD SPEAKING UNIT  Price 7an

(Patent pendma )
If with LISSEN REED, 14/6

The LISSEN REED (pulcnt peml;ny) is aold M'puvuu-l_/ for 1/-—takes only
a nioment lo fit.

THE LISSENOLA FITS THE TONE ARM OF ANY GRAMOPHONE, T0O.

YOUR DEALER WILL GLADLY DENMIONSTRATE

—If he is.out. of stock _send postal order direct for- 13/6,
or for 14/6 if the LISSEN REED is  also "required.

LISSEN LIMITED

LISSENIUM WORKS, 8-16, FRIARS LANE, RICHMOND, ' SURREY.
"Phone : Richmond 2285 (4 lines). *Grams : “Lisscnium, 'Phone, London.”

January 9th, 1926.

F.

v
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DiscardYour Telephones—Build Your Own Loud Speaker:

Printed an.t published every ‘Thursday by the Proprictors, The Amalzamated Press (1922), Ltd., The Fleetway House, Farringdon St.. London, E.C.4

4
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)
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Offices, Messrs. J. M. Lite, Ltd., 4, Ludgate Circus, London. LE.C.4. Registered a3 a newspaper, aud for tnnsmﬁsmn by Ganattian \hgu ne Post, Subzcription mtes o
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Every Thursday
PRICE

3d.

CONTENTS.

How to Make

THE “P.W.”
UNIVERSAL AMPLIFIER,
AND
THE “P.W.”
“CRYSTOWAVE ” SET.

Cutting Out "Noise.
AddingaValve to aCrystal Set.
The Polarised Radio Wave.

The International Broadcas:-
ing Tests.

Our cover photograph this week,
showing the main approach to -the
great mew Rugby station, gives an
excellent~view of two of the twelve
800 ft. masts. Electric lifts, each
capable of carrying three men, run up
the centres of these giant structures.
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Dubilier

everywhere

--.under the Seas
STANDARD Dubilier Condensers, of which

one or two represemtative types are shown
here, are used in the submarines of practically
every navy on the seas. If our ordinary products
are good enough for this exacting purpose, no
amateur or experimenter need have any hesitation
when purchasing condensers. All he has to do is
to specify our products.
The Dubilier Condenser Company (1925) Ldd.,
manufacture Fixed Mica Condensers, Variable Air
Condensers, Anode Resistances, Grid Leaks, The
Ducon Aerial Adaptor, The Minicap Switch, the
Dubrescon Valve Protector and the Mansbridge
Varioxeter. They are also the scle concessionaires

for the products of the Mansbridge Condenser
Co. Ltd.

The Vanicon Square Law Condenscr
Jrom 17f6.

Specify Dubilier

‘Q\)B‘L’EQ
/ _ [ L REGISTERED \IH TRADE MARK
Type 610 Mica Condenser - UBILI ER

from 3/-.

CONDENSER CO (1925) LTD

&LDVERTISEMENT OF THE DUBILIER CONDENNSER CO. (1925) LTD., DUCON WORKS, VICTORIA ROAD, NORTH ACTON, W-& TELEPHONX: CHRISWICK 2241.2.3
E.P.S, yy
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Right : Brown
Gramophone
Adapter

Left:
Brown
Cabinet
Loud Speaker

Brown H.1,
2t .nches high

BrownH.3,
15 inches
high

Brown New
A-type ‘Phones

Incomparable Brown
Wireless Instruments

F al[ the Loud Speakers on the market to-day

one is unique. One—by a brilliant application

of an entirelyoriginal principle—achieves results
which can be obtained in no other: Loud Speaker.
The JBrown. Here is an instrument which steadily
—month by month—has so grown in public favour
that it is now recognised as the one great interpreter
of true radio music.

J8rown principles of design and construction can be
found only in J5r0wit Loud Speakers. The famous
tuned-reed mechanism which permits the use of a
supersensitive cone-shaped aluminium diaphragm as
thin as paper is responsible for a tonal purity and
mellowness which must be heard to be fully
appreciated.

JBrownt Loud Speakers

The H.l.—The reputation The H.4.—The smallest

enjoyed throughout the world
by the Brown Loud Speaker
was built up on the H.1—the
original Brown.
1200hms £5 5 0
2000chms £5 8 0
4000 ohms £5 10 ©

The H,2—An excellent Loud
Speaker for use where the
volume of the H.1 is not re-
quired.
120 ohms £2 5 ©
2000 ohms £2 8 0
4000 obms £2 10 0

The H.3. -A new medium
priced Loud Speaker of ex-
ceptional votume and purity
of tone.

2000 ohms, £3

Brown Loud Spcaker made.
Fitted with standard tuned
reed movement.

2000 ohms 30/-

The H.Q.—Fitted with iden-
tical movement to that used
in Brown H.1, but incor-
porating a handsome curved

horn.

2000 0or 4000 ohms £6
‘The Cabinet.-—A *‘ hernless*’
Loud Speaker capable of
cxcellent results. In ama-
Logany or oak cablnet.
2000 or 4000 ohms £6 6 0

The Brown Q.—The de luxe
Toud Speaker of incom-
parable beauty. In atl
1esistances £15 15 0

JBrown Headphones

F. type.—The most
Headph for Br

popular

New A. type.—The new reed-
type ’ph unequalled for

use. r\Veight only 6 ounces.
4000 ohms 20/-

Standard A. type.

As used by the Admiralty.
8000 obms 60/-.

50/-.

sensitiveness. Wonderful
value at 30/- (4000 ohms).

The world’s finest Headphones.

120, 2000 or 4000 ohms

Gramophone Adapters

For converting your Gramophone into a Loud Speaker.

H.1 {20C0 ohms) £4 10 0

H.2 (2000 ohms)£2 0 0

S. G. Brown, Ltd., Western Avenue
N. Acton, W.3

Retail Showrooms: 19 Mortimer Street, W. 1.
1s Moorfields, Liverpool. 67 High Street, Southampton
Depots ( Wholesale only) : 13 Bushy Park, Bristol
Cross House, Westgate Road, Newcasile.

The
Crystavox

The only
Lgud Speak-
er which can
be. worked
direct from a
Crystal Set with-
cut valves or
other amplifiers.
Requires only
one - 6-voit dry

battery.

'£6 0 O

Crystavox
Loud Speaker

Brbwn H.4,
10 inches
bigh

h
£rown Feathes .
wcights

Brown H.Q.
J.oud Speaker
20 inches high

Gilberi Ad. 3328



1138

EST W
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The two latest Numbers Now on Sale Everywhere

AMPLIFIERS

Amplifiers to add to any type of receivers either
crystal or valve; note magnifiers for increasing signal
strength to any required volume are fully described,
and an H F. Amplifier for increasing range of reception
are notable features of this book, while the construction
of a Reflex amplifier which transforms any crystal set
into a dual amplification valve receiver is explained
in detail. All articles are fully illustrated with clear
photographs and in every case point-to-point wiring
check lists are given supplementing the theoretical,
wiring and pictorial diagrams.

CONSTRUCTORS USING THESE

Of all Bookstalls

LOUD SPEAKER SETS

A range of specially designed loud-speaker receivers
to suit all pockets and all purposes. Purity of
reproduction has been given foremost consideration
throughout from the economical one-valve Reflex to
the more ambitious four-valve set capable of receivi

a large number of stations.
these receivers will bear comparison with much more
costly sets, but are well within the scope of the non-
technical home constructor. The well-known ** Best
Way ' practice of providing theoretical, pictorial
and practical wiring diagrams, clear photographs,
point-to-point check lists and fully explanatory
text is a feature of this book.

BOOKS CANNOGT GO WRONG

Win-‘i(*s' v
1 oCSS Gl 22
the Cong fa :'u lirf f? 3

Handsome in appearance”

.



Popular Wireless and Wireless Review, January 16th, 1926. 1139

T TR -
mnl‘l\l\c = - ) |
/ 1 T 1/&"
= 11>,
QNN ‘\\\“\.\j‘.\.\?\\.\.\\\.\\\.. g : .".. THI A 4
( i MJ/
ETHI

=

TN, -0

L

i
il

o //’,», A

AS THE PERFECTL
DESIGNED
+ BALL BEARING -

As smooth in operation, and as free from
.energy loss as a ball bearing. In the one
case, the big factor is the elimination of
friction ; in the other, the elimination of
losses due to distributed capacity, leakage
and incorrect impedance values.

The R.I. Transformer is the only one on the markct
to-day with the extremely low self-capacity of only
18 micrc-microfarads. This has been secured by the
sectionalising of the windings, and the disposal of the
primary outside the secondary.

There are eight features in the ¢ R.I.”” Transformer which
will recommend it to every discriminating user :-

(1.) Low losses at all audible frequencies.

(2.) Suitability for special or general purposes.

(3.) Equal efficiency for high and low input values.

(4.) Correctly designed windings, with minimum capa-
city losses.

(5.) Mechanically and electrically sound.

(6.) Specially recommended by eminent authorities for
reflex circuits.

(7.) Generous area, both in iron and copper.
AND

(82 Windings protectcd by hermetically sealed hard
fibre tube.

More R.I. Transformers are in use than any other make,
and it has been so long recognised as the standard
intervalve coupling for wireless use, that its name has
become a by-word for efficicncy in the radio industry.

[ ] Ve N e
Price 25/-
Write for the R.I. Blue and Gold Cafalogue. free on application.

THE MARK OF BETTER RADIO

Adot. R.1., Lid., 12, Hyde St., Newe Ocford St., Londow, W .C.1. P.Loo:
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¢ Your deeds are known
Inwords that kindle glory from the stone.”

SCHILLER.

*Tis deeds must win the prize”’

N years to come, when the story of the The spiral grid—owing to its lack of rigidity—
Valve is written, certain developments will  was a fruitful cause of microphonic noises. The
stand out like landmarks and win imperish-  straight filament—tightly stretched to prevent sag
able fame for their inventors. —readily fractured and the Valvée became useless.
In 1922 there appeared a new Valve—one des-

First, the discovery of the electron theory. Later, inadto win immediate recognition—the Cossor. '

Dr. Fleming’s great contribution to the cause of
Radio—the original two-electrode valve and the  For the first time there was used in any Valve
father of all valves. Afterwards, the addition by  an arched self-supporting filament. A grid so

Dr. Lee de Forest of the grid, which resulted rigid as to be utterly vibration-proof. And a

in the three-electrode valve. And then Valve hood-shaped anode which enclosed practically
development halted for several years. A long the whole of the electron stream. All of which
straight filament enclosed by a spiral grid—the were entirely original and exclusive features.

whole being surrounded by a tubular anode. Tn three short years Codsor has triumphantly vine
This was the standard Valve until the year dicated that its unique principles of design are
1922. Obviously it had many disadvantages. correct. ~More than one of its features have
A large proportion of its electron been adopted by other makers. But
emission inevitably escaped from Cossor users are not misled—for
each end of the anode and served no Cossor results are obtainable only
useful purpose. This clearly caused by the combination of a// these
a very serious loss in efficiency. features.

For 2, 4 or 6 Volts. -

W.R.1. Similar to W.r but with
special resistance which
can be short-circuited

For 2-volt Accumulators.

W.1. For Detector and L.F. use - 14/
Consumption : .3 amp.

W.2. (Withred top) For H.F. use - 14/~

Consumption : .3 amp. when not required - - 16/=
W.3. The Loud Speaker Valve 18/6 W.R.2. Similar to W.2 but with
resistance as above 16/=

Consumption : .5 amp.

Valves

Gilbert Ad. 4333

—T N —— ,\"

e
A. C, Cossor, Ltd., Highbury Grove, N.5
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RADIO NOTES AND NEWS.

The Services from St. Martin's—America on 8 Volts-—Qur Mental Eqmpment—lnternationa]
Tests—** P.W.” Cheapest One-Valve Set—Broadcasting Pictures—The Rag-Chewer's Club.

The Services from St. Martin’s.

IT bas just been disclosed that some
months ago the Rev. H. R. L. Shep-
pard, viear of St. Martin’s-in-the-

Fields, placed his resignation in the hands

of the Parochial Church Council on account

of ill-health. Fortunately for listencrs it
has been arranged that Mr.

Sheppard should be released for

a long holiday — probably in

Egypt—returning in about six

months’ time.” All who have

enjoyed his - Sunday evening
addresses will wish him a com-
plete recovery.

Catting Out H.F. and

£y

HAVE received a
very  interesting
letter from a

Dublin reader, who
has been ¥ stunting ’
with American recep-
tion upon two valves.
Apparently my Dublin
friend is of an incredu-
lous nature, for not
only does he disbelieve
in H.F. amplification
for long distance, but
he “has no time” for
H.T., either. So when
he tried for America
with a straight Det.
and L.F. receiver—
osing 2 ARD.E.
valves—his only H.T.
battery consisted of two ordinary flash-
lamp batteries,

Americans on 8 Volts.

HE first station, tuned in at 12.50 a.m.,
was W G Y (Schenectady, New York),
which was very clear with 8 volds

H.T., and could be heard with half the H.T.
battery (one flash-lamp) cut out. About
an hour later K D K A (Pittsburg) was
heard on the 8 volts, and at 2.24 * ver
good ” signals from W J B were received.
Before closing down at 3.20 a.m. two other
North Americans werc bagged, one clearly
disclosing itself as W B Z (Springfield,
Mass).

Canada, Too !

THE other was a Canadian station, but

unfortunately the first letter of the

call sign was missed. It sounded like

C N R G, but might have been CN R B or

CN R E; anyway, it was undoubtedly a

Canadian, and it came through C.W., Morse

and mush, in response to the
urge of two flash-lamps.

It was a remarkably good
piece of work, but it won’t sur-
prise Unidyne users, for they
can dispense with the H.T.
altogether, and do amazing DX
(long distance) work.

Our Mental Equipment.

TTENTION !. Professor G. W O.
Howe, D.Sc., the eminent authority
on radio, has been writing in the

¢ Electrician ” upon the wireless amateur’s
mental equipment.

This is what he says: <« It is beginning
to look as if a knowledge of Greek will
soon be a necessary part of the wireless
amateur’s mental equipment. . . . We
have - heterodyne and  neutrodyne,
tropodyne and solodyne, unidyne and
monodyne, and muny morc; it certainly
looks as if those who interest themsclves in
wireless matters are expected to have a
classical education.”

As Good as Greek.
NOW, out of the six named above by the
learned professor, - Unidyne ” and
“ Solodyne ” arc the names of ““ P.\V.”
circuits.  So it would certainly appear that
even if you haven't a *knowledge of
Greek,” ete., you won’t go far wrong if
you stick to “P.\W.”

Ubiquitous Unidyne.

IT is curious how the Unidyne is always
cropping up, not only in the * Elec-
trician —which everyonc has heard

of—but, in unknown places like Gourock
and Inverkip. (I'd never heard of
Inverkip until last
week, but there’s
something about the
name that fascinates
me ! When T've
nothing to do for a
moment I now say to
myself * Inverkip”—
“ Inverkip”—and then
more  thoughtfully,
¢ In-ver-kip.” And
somehow, I feel inex.
pressibly fortified ;
comforted by the mere
knowledge that some-
where, though I may
never see it, there is
such a place as In-
verkip ! )

All B.B.C. and Several
Foreign on 2-Valver.
AS I was saying,

I didn’t know
there was such a place until last week,
when someone kindly sent me a copy of
the “Gourock Times.” Here, sandwiched
amongst the Greenock Jottings and the

Inverkip Parish Council Report, was an

account of the Gourock: Radio Society’s

activities, saying:

“On Monday a lecture and demon-
stration was given by Mr. Marshall on the
Unidyne, the high-tensionless circuit of
Messrs. Dowding & Rogers, of PoPULAR
WireLEss. A 2-valve (Detector and L.I.)
set was used; and although no H.T. battery
was used, satisfactory results were obtained
on all B.B.C. stations, and several foreign

(Continued on page 1142.)




1142

NOTES AND NEWS.

(Continued from page 1141.)

stations as well . . . Mr., Marshall
maintained that, although results from the
circuit were at least equal to an ordinary
Detector and L.F. circuit, the tone was
clearer and purer, and there were no H.T.
battery noises, which are sometimes ascribed
to atmospherics, and which are inherent in
the ordinary set.”

International Tests.

HE International broadcasting tests
which are being conducted this month
will be carried out by stations afloat as

well as ashore. One observer is -embarking
upon the French liner * De Grasse,” so that
the transatlantic signals may be studied
half-way upon their journey, as well as at ‘the
ends. An official receiving station l‘l also
being installed upon the liner “ Paris.”

The Biggest Lie Broadeast.

BACK in Septémber I referred in these
columns to the “ Biggest Lie Broad-
cast.”” I have just received a letter

from the station® concerned (4—Q G, of

Australia), which explains how the message

escaped the very rigid censorship which is

_imposed upon all news, and was broadcast.

Immediately it -had been transmitted an

official explanation was made from the

station, and was repcated scveral times in
order togive listeners the full factsof thecase,

It was thought here at the time that
there was some perfectly feasiblc explana-
tion for the “lie,” and I am glad that this
has proved to be the case, and that the

Brisbane station doesn’t allow a single

disloyal electron to parade up or down its

aerial under any circumstances whatever,

: A Reader’s Experience,

WIMBLEDON reader, Mr. L. O.

Simmons, of 22, Hubert Road, has

sent me the following letter: “1 am
writing this in order to warn wireless con-
structors against the use of a cheap valve
which is on the English market, by name
“Triotron ” T.S. This is an Austrian valve,
rated 2:5—30 volt, 07 amp. .1 have
tested out four, each bought from different
parts of London. As a dull emitter they are
absolutely a wash-out.”

The Sympathetic Dealer.

THE letter continues : * However, as the
filament volts approach 3 they fune-
tion, but are very, very weak. ‘The

normal amplification of an English valve

is never approached, and just as you are
wondering whether you have really bought

a bright valve in thé wrong carton, thé

filament gracefully collapses—a,cross the

plate usually: The dealer-to whom you
complain is very sympathetic, but, as he
says, how can he return them as they are
all imported and non-returnable.
will prevent one fool from making many;

I shall ‘be amply repaid.”

Other readers who have tried the Trxotron
report. similar results.

2NH and 2B M,

AM informed that the call sign 2N H
has been transferred to Mr. E. Al
Dedman, . Rossmoyne,”" 65, Kingston
Road, New Malden, Surrey.

Jloud speaker on it.

If this-

Reports of.
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reception upon 2, 5, 5, 8, or 23 retres, will
be greatly appreciated.
By the way, Two Beer Emma (2 B M)

now emanates from 166, Birchanger Road,

South Norwood, SE25 and call books
should be amended accordfnglyl

Foreign Correspondent Wanted.

ANY young German or Dutch reader who
would - like to correspond with an

18-year-old British radio enthusiast
should write to W. Graham Browne, Esq.,
37, Welbeck Street, Cavendish Square,
London, W.1, who is looking for a kindred
spirit to write from those countries. Some
months ago Mr. Browne got into touch with
an American radio friend through these
columns, and it has becn such a pleasant
experience that he wants to extend it to
Holland and Germnany.

IllllllllllllllllllllllllIIIIIIIIIIHI!IHIIIIIIIIIIINIIIllllllllllllllll-

SHORT WAVES.

‘“There are a great many people who are
trying to evade the brozulcasting licence. They
want something for nothing.” . . . Fine 15/-.
—The Magistrate (Mr. Couams) at West
London Palice Court recently

Fntert.amment. of the I\md offered by
wireless is often even better than a personal
ftiend—because yon can close it down when
you can't bear 1t any longer ! "—Lad) Cowdray.
reported in the * Daily News,”

. & *

“ There is a moral obligation on whoever
should control the wireless to see that itemns of
beanty and nobility are broadcast at those times
when the workers of this country have leisire
to attend to Shem. If this time coincides with
the rich man’s after-dinner hour it canuot-be
helped. His demand that the whole country
‘shall submit to jazz and nothing but jazz,
because he wants to dance off the effects of his
dinner, is a monstrous tyranny not to be
tolerated in a free country.”—>Mr. James
Agate, writing in the ¢* Daily Chronicle.”
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Price of Panels Raised.

HE BRITISH EBONITE COMPAXY,
LTD., informs me that owing to the
continued high price of rubber their

prices are unavoidably increased as follows :
highly polished and hand-matted panels, 50
per cent, other goods 334 per cent, These
advances were made upon January 1st, so
I hope you have already bought the panel
for that new set you were thinking of
making.

“P.W.” Cheapest One-Valve Set. -

THAT cheapest one-valve set (described
in “P.W.” 174) seems to gain fresh
adherents daily. A Twickenham
reader says, “I am working a Dragonfly
I can hear all words
that are spoken (quite distinctly in any
part of a large room), and when a band is
playing I can hear the. musm if I go outside
the room and shut the door.”

Wireless Wizardry.

RITING in‘“Answers’’ Grand Christmas
Number, Major Raymond Phillips,
the well-known authority upon wire-

less control, described some jolly radio
tricks, under the title “ Wireless Wizardry.”
And writing from the General Post Office,
the Secretary of that august coneern puts a
damper upon any fun of this kind !

Major Phillips tells me that although it is
really only a toy, with a range of 40 or 50
ft., he is informed that a licence must be
taken out for the apparatus described ; and,

"IIIIIII]IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHIIlIIl

I believe, that in all the Major’s experience
he has never come across a niore astonishing
case of Wireless Control than this onc—by
the P.M.G.!

Broadeasting Pictures.
BELIN, thc famous’ French in-
. ventor, has mdade the scusational
announcement that he has -solved
the problems of television and of the frans-
mission of photographs by wireless,= In
order to demonstrate the apparatus the
inventor transmitted a photograph of the
President of the French Society of Photo.
graphers, Cummentmwupon the: claim, a
*Daily Express”. correspondent says:
“ Illustratlons of the- Iatest Paris fashions
1;‘nv shortly be broadcast from the Eiffel
Tower,”

The Rag-Chewers Club.
UGHT there to be a -British- Rag-
Chewers Club.?

To consohdate radio-friendships,
and to act as an organised group to foster
the spirit of fnendly talks in the air, such a
club has been formed in Hartford, Conn.
A body of amateur transmitters; %k were
in almost nightly communication ‘with each
other, formed the charter ‘of *mémbérship,
and have already enlisted 700 recrmts'
There are members in every state' in the
U.S.A, every province in' Canada, and in
Emopo and Asia.

The rule is that you may become a mem-
ber only when you have “ chewed the rag”
for halt an hour or move with otié of the'
members—on the air; of course! -

Working Loud Speaker from Crystal Set.

SOME of the newspapers have just dis-+

covered—what most “ P'W.” ;rea,ders

knew years ago—that under gertain ;
conditions it is possible to “ork a. loud
speaker from a crystal set. But,; unfor-
tunately, they are supposing that #{le set .
used is responsible—which, as the. fale Mr.
Euclid would have said, is absurd.

Although such crystal results are now.
being labelled  unparalleled ” and revolu-
tionary, I have always had a .regular
sprinkling of them in the: reports Lrgcelve
from “ P.W.” readers. I

Here, for instance, is this week’ss
' L] 4

3

%
More Freak Reception.
= l HAVE been a regular reader of ‘P.W,’
since No.'l, and I have seen so many,
accounts of other .people’s  freak -
reception that I thmk it is time that I’
mentioned my own,” says a King’s Lynn
reader. Moreover, I agree with him, for
he certainly has something worth mention-
ing. Here it is:

A Radio Mystery.

i I AM eighty-five miles from 5 X X, and’
I only own a home-made crystal set,
but I am regularly using a Sterling

Dinkie loud speaker, and getting volume

epough to be heard all over thé room. I

am also regularly getting-Paris (F L) on the

phones. I might add that I use no;
amplifying apparatus whatever.”

I have received dozens of such letters,
well authenticated, and all that they prove
is that some people are luckier than others.
Why this should be'is just one of radio’s
little mysteries }

ARIEL,
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. SIR HARRY LAUDER.

7 sd

I AM all the more willing to give PoPuLar

WIRELESS some impressions of my

first Broadeasting engagement for the
simple reason that it was the first wircless
paper I bought when I established my sét
at Laudervale, Dunoon, last summer. To
tell you the truth, I don’t know anything
at.all about the principles of this wonderful
new science ; the whole thing is too much
of a mvster) to me—in fact, there's black
necromancy in it, and I always think that
the less the plain man krows about this
sort o’ thing the better !

A Sensible Vow.

"So I passed the first copy of PoPULAR
WIRELESS over to my man Henry, and
told him to put himself in charge of the set.
He has looked after it ever since.
am at home I often turn it on, and let me
say at once that it is an endiess source of
amusement and entertainment to my house-
hold.

Listening to various performers and
pexfmmances, I long ago made up my
“mind that if ever I marned again—no, no,
1 mean that if ever I appenred before
“the pubhc as a wireless artiste, there
were certain things which 1 would
do and many other things which
I would NOT do.

In the first place I vowed that
1 would try to make myself in-
telligible. By this I mean that
everybody who heard me wduld
be able to turn round and say,
“Yes, that’s
Harry—down to
the chuckls and
the catch in his
breath after a

" joke.”

When I
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SIR %RRY

LAUDER_

miniscences of his first, but we hope by no means his last, broadcast. —The Editor.

The critics have acclaimed Sir Harry Lauder not only a famous and world re-
nowned comedian, but the greatest broadcasting success since the B.B.C. was

PNy G o

S

A Serlous Propositiom

Among the things I decided NOT to do
was to trecat the microphone as a bone-
headed -member of an invisible audience.
Mind you, I an not asserting in so many
words that many broadecasting artistes
have done this in the past ; all I say is that
some of the folks I have listened to *‘ on the
air” only made me the more determined,
when the time came, to put over a show
which would bhear some reasonable resem-
blance to my ordinary work on the stage.
If that could not be done I was doomed to
failure. Not for me the standing up in a
cold studio and telling some questionable
jokes and stories, and hoping to get away
with it! Al my life I have taken my stage
work seriously, and I never was more intent
on this than I was on Wednesday night,
the 23rd of December.

I had great assistance from Mr. Rex
Palmer, and another old London friend.
They explained to me the technique of the
wireless operations, and answered all the
questions I popped at them for fully half as
hour. Of course, 1 must admit that I was

benefited by having sung songs so often of
late for His Master’s Voice records; at
Hayes they have a new system of record-
ing, and so far as I am able to judge it
is on the same lines as the wireless micro-
phone.

x
4
4
i formed. We feel sure our readers will enjoy with added interest Sir Harry’s re-
*

-*“m*

In any case, the main thing that troubled
me was the exact pitch for my voice, but
one or two experiments soon put mc right
on this score.

Then came the question of accompani-
ment. At first I was not anxious to have
the orchestra. I thought a piano would
be better. But when I saw that the con-
ductor was Dan Godfrey I knew there would
be no trouble. Dan is one of those sensible
conductors who realise that he and his men
are. only a delightful background—not the
whole shoot! Incidentally, I always take
a great interest in my music. It must he
just right to the last degree.

The Lauder Touch,

Young Dan—Big Dan they should call
him, for he looks like & tremendous jolly
schoolbov—fell to my wishes in an instant,
and he and his merry men can be dismissed
with the remark that they were perfect
all the way through, following every move-
nient and nuance and twnstr—even every
wink of my eye—as tho’ they had toured
with me for ten years! Thank- you once
more, Danicl the Dauntless !

Since returning from London I have had

scores of letters from people in every corner
of the land stating that I ‘came over’
perfectly. But—and there’s always a but
to everything in the world—many of the
writers ask why I didn’t sing this song, or the
next song, or tell this
story, or the next
story. Now what is a
poor artiste to do in

(Continued onm page
1182).

Left to right, a riend of sir Harry’s, Sir Harry Lauder, Sir Harry’'s manager, and Mr, Rex Palmer, in the studio at 2 L O.



1144

g S SR S o

e 2 L

4 THE INTERNATIONAL |
BROADCASTING TESTS.

Late News from America.
By L. W. CORBETT. %
(Our Resident Correspondent in New York.) ’

‘* mm—o—o—wvwm+*

HE .year 1923, in November to be exact,
saw the birth of one of the most
interesting wireless experiments ever

* attempted, for it was at that time that the

first of the International Tests took place.

In November (and one day in December, 1

believe) of the following year, these tests

were successfully repeated, and now we
are on the eve of the third of these inter-
nationally important experiments. The
year 1925 is conspicuous from the wireless
man’s point of view in that no International

Tests were held during that twelvemonth

period, due to the fact that the Tests have

been advanced two months this time,

which dates them for January, 1926.

The reason for this alteration in date is
accounted for by the fact that conditions
for long-distance reception are generally
acknowledged to be better in January than
in November, especially in America.

Previous to this year, the Tests have been
wholly arranged by the staff of “ Radio
Broadcast Magazine,” but so great was the
enthusiasm in America last year, (and
probably there will be far greater interest
this year)that it has been decided that it
would be almost impossible for one single
organisation to cope with the matter.

Complete Co-operation,

In the United States this year, there are
no less than eighteen distinct organisations
all out to make the cxperiment. an un-
qualified = success, To make the Tests
thorougkly successful there must, be com-
plete co-operation between all broadcasters.

Sadly, a few stations failed to enter into
the spirit of the thing last year, and Ameri-
can fans were troubled by one or two
southern stations who remained on the air
during the - American eilent period. The
amalgamation of ,the many organisations
this year should do much to obviate such
trouble,. and complete eco-operation is ex-
pected. Captain Eckersley writes that the
International Bureau of Radiophonie in
Europe is actively interesting itself in the
International Tests this year, and under the
excellent guidance of Mr. Arthur Burrows,
complete and unqualified co-operation may
be expec ted on the European side, in spite of
the many outlets for pitfalls.

On the American side the arrangements
have almost been completed, and it is
possible to give a general schedule outline
al this time. The exact date set for the
commencement of the Tests is Monday,
January 25th; the exact time, 4 a.m. to
5 am. In America the date is January
24th, late in the evening, as they are five
Lours behind us in New York. In American
western cities they are nine hours behind
G.M.T, so a time had to be arranged for
the Tests when it was dark all the way from
San Francisco to England, net an easy
matter. Let us say, for example, that the
British stations were to transmit at mid-
night on Sunday. .

. All very good. New Yorkers would have
afair chance of hearing us. It would be seven
o’clock early evening there, and British

Popular Wirglg.{s and Wireless Review, Junuary 16th, 1926.

stations have been heard at scven o’clock
in New .York before now. But on the
Pacific, the time would only be three
o’clock, which would net give radio fans in
those parts much of a chance to hear
Europeans. So the time finally chosen is
generally admitted tp be best although in-
convenient for British broadeasters.

There is every indication that the Tests
will be far more successful this year than
they were in 1924. A véry large percentage
of U.S. stations have increased their power
output since November, 1924.

Two Fifty-Watt Stations,

W G Y, for example, i3 going strong with
fifty kilowatts, while the new W J Z has
also settled down to steady work on fifty or
8o kilowatts. In spite of assertions to the
contrary I have noticed in one or two
British wireless magazines, I still think
that WJ Z is one of the best bets for the
British amateur, and strongly advise all and
sundry to listen-in -around the 455 metre

merk. His earlicr transmissions were
certainly not too good, but now the Bound-
brook station is going with full steam.

An interesting experiment being carried
out by the American stations on the last
two days of International Test Week (Friday
and Saturday in the States) is now being
arrenged over there. On these two days
further International Tests will take place,
but European stations are not included.
Ry referring to the accompanying' table it
will be seen that the various sections of the
country have been divided intd their
respective time-bands, and the stations will
broadeast accordingly. i

This table was compiled b1y the staff of
“ Radio Broadcast Magazino™ of .America.
Programmes of exceptional merit ate being
arranged for the Tests so that listeners
not interested in the International aspect of
the afair will not be left in the cold. I
don’t think that it is necessary to mention
any further particulars as the:sable gives
all the necessary data.

RADIO BROADCAST TESTS, 1926.

All the Times in.this Table are G.M.T,

i
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; SCHEDULE OF TRANSMISSIONS INTERNATIONAL
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Day TiMe STATIONS PARTICIPATING

Monday, January 25th’ 3—4am. Canadian, American, Mcxican,. Porto
Rican, Cuban

Monday, January 25th 4—5am. European and South- American’
Tuesday, January 26th. 3—4am. American Continent (sce above)
Tuesday, January 26th 4—5 a.m. European and South American
Wednesday, January 27th 3—4am American Continent
Wednesday, January 27th 4—5am. European and South American’
Thursday, January 28th 3—4am. American Continent
Thursday, January 28th 4—5a.m. European and South American
Friday, January 20th 3—4 a.m. American Continent
Friday, January 29th 4—5 a.m. European and Scuth American

British and European stations are participating in the Tests only on the above five days.
The American Continent Tests, which are mentioned below, take place early on Saturday

and Sunday mornings British time.

EASTERN STANDARD TIME.

Day Tive StaTions PAI(TICIPATﬁiFf
Friday, January 29th 11—I1.15 p.wu. | American Eastern Standard Time Zone
stations ’
11.15—11.30 p.m. | American Central Standard- Time Zone
stations

‘ 11.45—12 p.m.
Saturday, January 30th

11.45—12 p.n.

11.30—11.45 p.m.

11—11.15 p.m.
11.15—11.30 p.m.
11.30--11.45 p.m.

American Mountain Time Zone stations
American Pacific Time Zone stations
All Canadian stations

Northern half United States stations
Southern half United States stations
All stations south of the United States

It will be noted that this schedule will not only give Awmerican listeners a chance to hear
stations in this country never heard before because of the station operating on a frequency
used by some near-by station, but this arrangement will also give the overseas listeners a
chance to-pick up some Ameriean stations that are more distant from them than the stations
almost on the edge of the Eastern seaboard. The arrangement of the American tests
so that on the first night (Friday, American time) the stations will progressively transmit
from east to west, and ‘on the second night of those tests (Saturday, American time) trans-
mit north and south, will give American listeners a chance to experiment with DX reception

such as they have never before had.

The Continental and British stations, if they follow the same plan for their territory,
on the last two nights of the test, will be on the air just one hour earlier than the American

stations.

This will keep the air clear for the American transmissions which follow. The

British and Continental broadeasters will undoubtedly appreciste this arrangement, for
it will give them a chance to get a bit more rest. Since the ¢ransmissions from abroad
come at from four to five o’clock in the merning, London time, the physical strain on the
various station staffs is bound to be quite heavy by the end of the test week.
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'HE little receiver to be described m
this article will be of exceptional
interest to readers, whether they be

crystal or valve set owners. Though simple
in design and construction, it will form a
useful instrument in the home of any
wireless enthusiast.

Briefly it consists of a crystal set which
¢an be used alternatively as a broadcast
receiver, a wave-trap, or a wave-meter,
s0 that it is universal in its uses. With
regard to the first role, that of crystal
receiver, there is very little that can be said,
for the diagrams and photographs will show
that it merely consists of the usual type of
plug-in ecrystal set so well known to
listeners.

ReliaMie!Condenser Essential.

As regards the wave-trap and wave-
meter, its use may be less apparent, and
in the case of the latter it makes use of
the absorption method, which has proved
to be the most efficient and reliable system.

In the construction of this set only the
best components can be used, and especially
is this the case with regard to the variable

iy Alagin Crystal Deloctor

A
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condenser which in the receiver photo-
graphed was of a geared type with a large
dial divided into 360°. This large dial and
the well-spaced divisions upon it are most
needed when the set is being used as a wave-
meter, for in that capacity the tuning is
cxceedingly sharp, and if accurate results
are to be obtained, very careful recadings
of the condenser setting must be made. -

The list of components given on this page
show that very little is required for the
‘construction of this instrument, and, while
it is not essential that the constructor
keep to the actual makes mentioned, he
will be well advised to do so in the case
of the crystal detector, because this is a
small plug-in unit which plays a large part
in the design of the receiver.

Few Components Needed.

In explanation of this statement it must
be said that this crystal detector has to be,
removed from its sockets when the instru-
ment is being used as a wave-meter or wave-
trap, and the inclusion of any other type
of detector (not of the plug-in variety)
 would necessitaté either a dismantling
of the detector cvery time the wave-
.trap or wave-meter was used, or else the
inclusion of a series of terminals and shorting
straps to be used when the crystal was to be
put in or taken out of cirenit. Anv reliahle

make ot
variable
condenser cdn be used,
while the coil plug is, of
course, of thc usual type.

A small panel, only 6
in. square, is mecessary,
with a box to fit about
4} in. deep. The panel
is drilled according to the
diagram given in Fig. 2,
and the componcnts are
mounted in the positions shown by the
photographs.

e LRI TG T
LIST OF. COMPONENTS.
1 Panel, 6 in. x 6 in. x } in... 1
1 Box to fit 4} in. deep .. 3
1 Panel Mounting Coil Holder.. 1
1 Crystal Detector (Wates’
“K*’ Type) .. . % | D
4 Terminals W.0. Typ: e
1 Variable Condenser 0005 m[d
Geared with large dial (Peto-Scott) 23
Wire, Transfers, Screws, etc.
-7IIIIlllllIllllllIIIIIIIIIIIIIIIIIIIlIIIllIllIIlllIllllllllllllllIIIIIIIIIIIIn

it will not take the constructor very long.
Where greatest care is needed, however, is
in the wiring of the set and the construc-
tion of the coils, ‘if  bought ones are not to
be employed.

Stout Connections Should be Made,

The wiring must be carried out in stout,
bare copper wire, and all conneetions must
be made so that there:is no possibility of
their working loose or the wires bending
and altering their position, for this would
be fatal to the action of the set as a wave-
meter. It is also exceedingly important
that any traces of dirt or flux remaining
after soldering has been carried out be
removed, and once the set has been com-
pleted and placed in its cabinet it should he
left severely alone
as regards the in-
terior. The wiring
is very simple,
and can be carried
out from the dia-
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This photograph shows the instrument being
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gram given in Fig. 3 or from the point-to-
point list of connections on the next page.
With regard to the construction of the
coils, if the set is to bc used only as a
crystal sct- or a wave-trap,
this is not a very important
matter and any well-known

type of coil, either bought
or home- made, may be
used. If, however, the in-
strument is to be used as a

The complete( instrument with ]
plug-in coil in position—ready for use as a crystal set.

wave-meter, the choice of the coil becomes
more difficult. It is essential in this event
that the coil be of robust construction, so
that therc is no danger of its value (clthox of
inductance or capacity) varying with change
(Continued on
page 1146.)

naed Ae A wave-meter. The 2R reta? ie ramavad and the coil is looselv counled to the aerial coil of the valve recelver.
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of temperature, atmosphere, or with use, for
once the set has been calibrated the only
variable section must be the condenser.

In actual use the receiver, the photo-
graphs of which appear here, was employed
with Atlas plug-in coils, a special coil of that
make being used for wave-meter work and

- kept solely for that purpose.

Using the Instrument,

This coil had 50 turns, and allowed wawve-
length readings to be taken . between 150
and 500 metres.

The simple nature of the fnstrument
is emphasised by this photograph.

There is no reason why home-made coils
or coils of other makes should not be used,
providing they are of rigid construction
and are carefully handled and, in this
respect, it must be emphasised that the
whole reliability of the set may be decided
by the way in which the wave-meter coil
is handled, so that it is advisable that this
coil be used only when the set is to be used
as a wave-meter, another one being substi-
tuted if it is to be used as a wave-trap or
crystal set. When not in use, the wave-
meter coil should be removed and carefully

put away in-a dry place where no harm is’

likely to come to it.
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M it is decided to

make the coil at home, T >

the well-known basket

6"

Y

type on a cardboard +
former can be employed, E Ik
provided fairly stout |
wire, say about 22
gauge or 24 gauge is
used, while it iz a good
plan to well shellac the
coil after construction,
taking -care- that the
shellac i3 evenly dis-
trlbuted and does not
set in blobs between the |
coil windings. This . [
process. will enable the '
coil to withstand atmo- “
spheric c¢hanges, but
extreme care must be =
taken in the handling b
of it, so that the former
does mot become bent ¥ | /I"
or damaged, or the 6 i
turns shifted from their
positions. 1 -
For usec as a crystal
set any coil covering
the wave-length re-
quired can be plugged
into the coil socket,
the connections to the
receiver  being
marked on the panel.
Thus the aerinl is
taken to the aerial
terminal, earth to earth
terminat, and the
‘phones to the remain- ‘i

4—/ l/4"—->l<—';4"-l+|

Holes /57 teads l6 /%_g Coil

L
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ing two terminals. The

o Y

fi6.2.

1}
crystal detector | s oRwN: 8Y | A-8.
plugged into position CHKO: BY [
and tuning i3 carnied sER: N® |4 6/8
oat by means of a —

el Zd/ou/”

condenser.
For use as a wave- -

trap any coil suitahle (that is, eapable of being tuncd
to the wave-length of interfering stations) can be used.
It is plugged in the same coil holder and the con-
nections to the ingtrument Wwill vary with the type
of wave-trap which is desired. If a series wave-trap is
required, the aerial should be connected to the
aerial terminal, the earth terminal being connected

SRR HEH TR
POINT-TC-POINT CONNECTIONS. £

Aerial terminal fo moving plates of
condenser, one side of ecil holder, and one
side of crystal detector. Other side of
crystal detector to one ’phone terminal.

Earth terminal to other side of eoil
holder, fixed plates of condenser and the =
remaining ’phone terminal. .

TR T T O R R T T TR RIS

to the aerial terminal of the recelving set with which
the wave-trap is to be used. The 'phone terminal is
left unconnected and the crystal detector is removed
from its socket. In the case of an absorption wave-
trap no connections are made to the instrument, but
the coil is coupled to the tuning coil of the receiving sct
inductively, the crystal being removed from its socket.

In either case the method of tuning is the same.
First of all, the receiver is tuned
to the interfering station, and then

Crystal
©PN6

Varnable Condenser

Holes i Fanel -——//Y/@ ]

the wave-meter is brought into action
and ita tuning varied untll signals
from that station are ellminated or
else decreaked to their minimum.
Finally, the receiver is tuned to the
wave-length of the station it is
desired to receive, the wave-trap
being left as it was.

In use as a wave-meter, the in-
struinent is left unconnected ex-

g ternally,. the special wave-meter
f coil being inserted in the coil-holder
and the crystal--removed.~ As the
wave- meter is to act upon the absorp-
tion principle, it must be so placed
with regard to the receiver that
its coil couples magnetically with
that of the receiver, so a very loose

quired. It is now set so that it is just oscillating
and the wave-meter condenser is slowly varied. No
results will be noticed until the wave-meter comes
exactly in tune with the receiver, when a sharp plog
in the telephones will denote that the set has cease
to operate. The two instruments are now.in resont
ance, and reference to the condenser dial:on the
wave-nieter and the calibration chart will give the
wave-length of the atation. Tt is, of course, just as
easy to earry out the reverse cperation, namely, that
of tuning your receiver to any desired wave-length by
mcans of the wave-meter.

Before the wave-meter can be used !t must be
calibrated, and a chart similar to the ore shown
below constructed. To carry out the calibration, the
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coupling should be employed. As
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Wiring Dragrem
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a rule, if the cougling is o«
at, say, 4 in. hbetween the two coils
and a rough adjustment made, it
will he found that the. wave-meter
cean be moved to a foot or more
away from the set before it fails to
operate, and 4t is at its farthest
position ‘that the accuracy will be
greatest. 2

The operation .is as follows: the
wave-nieter is coupled’ to the aerial
or grid coil.of the receiver (it is
assumed a valve receiver is being
used) and the receiver tunsd to the
station whose wave-length is re-~

constructor- can either follow a reliable wave-meter
and calibrate from that, or else he can tusie with his
own receiver to various stations whose wave-lengths
are known, and work out his chart from the list of
readings obtained thereby. At least six readings should
be taken from different stations, for it will be obvious
that the more readings that are obtalned: the meore
gﬁc\:{z\te will be the graph”drawn on the calibration

art. N . |

The chart mentioned beiore and appearing above
must be taken as a rough guide only, for it will not
be aceurate for any but the one particular instrument
from which it was coustructad.
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NE of the first results of a *
determined effort to explore
the phenomena of wave pro-

pagation led to the discovery of
horizontally polarised radlatiou.
Since these discoveries were first
announced the subject of polarlsa-
tion has been brought into the
timelight and is reeciving muech
attention from radio investigators,
amateurs as well as professionals.
A wave of optimism has swept
over the radio fraternity and brings
forth new reports of success in
the struggle against the old enemies
of radio—static and fading.

The study of wave propagation
over large distances requires a
comprebensive organised effort. To
this end the General Electric Com-
pany undertook to do the technical
pioneer work in devising new
forms of radiators and recelvers,
whereas, the Radio Corporation
undertook to judge the practical
value of this new devclopment by
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THE

POLARISED RADIO WAVE.

A Detailed Explanation of a New Wireless Development.

By Dr, E. F. W. ALEXANDERSON.

(Radio Consulting Engineer, General Electric Co. America.)

We are able to publish in this issue a long article from the pen of
the discoverer of the Polarised Radio Wave—Dr. Alexanderson.
Readers will remember that in a previous issue we published
a brief article on the Polarised Radio Wave, but since then new
developments have been announced, and Dr. Alexanderson’s
article may be regarded as the most authoritative and up-to-date
on the subject yet published in this country—EDITOR.
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His findings have been presented

to the Institute of Radlp Engl-
{ neers; and it may be suflicient
1 to mention that he has shown in
the short-wave range the horizon-
tal component of polarisation is
usually twice as strong, and
sometimes ten times as  strong
b ag the vertical wave. He has also
shown that fading conditions are
different in the horizontal and the
vertical plane.

Mr. Pickard has also shown that
the wave does not maintain its
original plane of polarisation
becausc the receptlon appears to
be of the same nature, rcgardless
of whether the wave is radiated
with a horizontal or a vertical
polarisation. These findings are
in agreement with the original
observation which led us to study
horizontal polarisation, when it
was found that a horizontally
polarised wave from Schenectady
was reecived with greater intensity

nmaking use of it in its communi-
cation system.

It has become a tradition among |
radio communication engineers to accept the judg-
nent of traffic operators as final in valuation of the
quality of a radio circuit. Théreason for thisis that
the facts in regard to radio communication are not sim-
ple ncasurable phenomena such as we are accustomed
to in most other engineering arts, but arc statistical

Parijed Recewer
. Adapled lo Keject
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A diagrammatic representation of polarised waves,
showing how they would have no effect on a
specially designed rejecter.

averages. The traffic operator measures how many
words per hour and per day he can transmit over a
radio circuit with a required degree of reliabllity,
and the statistical results so obtained are as definite
and reliable as the mortality figures of an insurance
company, whereas, the radio engineer when he is
called upon to cure a bad case of static or fading is in
about the same position as a doctor in relation to his
patient.. This makes his profcssion all the more
fascinating, and the science dealing with the diseases
of radio ¥s making rapid strides. .

One of the important steps in exploration of short
waves was taken when the Radio Corporation of
America ingtalled in a temporary manner six short-
wave transmitters in its commercial long-wave
stations to be used as supplements to the regular
service. Thesc transmitters were, to begin- with;
operated in the neighbourhood of 100 metres.
Similar transmitters were installed by the associated
European companies.

Early Impressions,

The first impression from_ this new scrvice was
that the short-wave transmitters gave remarkably
good communication at certain times during the hours
of darkness, whereas, in day-time, the service was
totally unreliable if any signals could be heard at all.
Some of thesc transmitters were kept in regular
service, whercas others were modified in order to
explore possibilities of improved resnlts.

Thus it was found that when the wave-length was
below 50 metres the night signals became weaker,
but on the other hand, service could be given during
daylight hours. Tests with stlll greater reduction
of wave-lengths of a range between 15 and 30 metres
proved that It was oftcn impossible to give good
service across the Atlantic Ocean at mid-day in the
summer. The stations which are giving the best
all-round service at the present time operate at a
wave-length of about 40 metres.

So favourable have these results been that the
Radio Corporation is now installing a chain of
short-wave stations to cover the Pacific Ocean,

->- - . P

upon the extensive experimental data which is
already on hand and which is rapidly accumulating,

The experimental station built by the General
Electric Company in Schenectady for the purpose
of exploring thesc possibilities is now capablc of
operating with seven transmitters simultaneously
wjth different wave-lengths and dlfferent types of
radiators, and observations from thcse transmission
tests are being made all over the world. The object
of thesc tests is partly to explore the propagation
characteristies of different wave-lengths and partiy

to make final tests of comparison between various

types of radiators. Three types of radiators are
used in these comparisons, but these are the result
of a sifting process conducted on a smaller scale, in
which a great many other antenna systems have been
explored and at least temporarily discarded. The
radiators which are now being compared are :

1. The stralght vertical antenna oscillating at a
harmonic frequency. 2, The horizontal antenna
with an over-all dimcnsion of one-half wave fed in
the middle through a trausmisslon line. 8. The
series tuned horizontal loop.

The Three Types of Aer.al.

All these thfce radiators have onc feature in
common, that the radiation is projected at a high
angle upwards. They may thereforc all be classified
as high-angle radiators. It has been found that only
the high-angle radiation Is useful in reaching great
distances. The high-anglc radiator has therefore
the double advantage of economy of energy and the
absence of objectlonable signal strength in the
neighbourhood of the station.

The first type of antenna radiates a vertically
polarised wave of the same general character as the
waves that have been used heretofore in long and
iritermediate wave stations. It differs from old type
of radiation onlty by being a pure high-angle radiator,
whereas the old type of stations radiated a ground
wave as well as a high-anglc wave,

The second type of antenna, the half wave doublet,
is an Intermediate form. At right angles to its
length direction, it radiates a horizontally polarised
wave, and in its length
direction it radiates a high- &

<+ XK on Long Island than the ordinary
vertically polarised wave, although
in both cases a vertical recciving
antenna was used.

Explorations of wave polarisation in the neighbour-
hood of the station have brought out many pecu-
liarities which have not yet been fully explained..
So, for cxample, it is found at a distance of about
ten miles from the horizontal loop radiator, that the
wave comes down with an almost vertical direction
of propagation. Kor thosc who believe in a reflecting
Kenelly-Heaviside layer, this would appear to be
good evidence, because it might be assumed that the
wave has been radiated straight up frow the station,
and is reflected directly downwards.

Experiments with Loop Radiators.

‘A loop receiver under those conditions gave no
orientatlon of the station whatever, becausc the
signals came in apparently equally strong from all
directions when the loop was rotated around its
vertical axis. This would indicate that the wave
besides being vertically propagated was circularty
polarised.

Similar observations at a point only a few wave-
lengths distant from a horlzontally radiating loop
show that the wave comes down nearly vertically,
but yet with a definite slant towards the station.
Tests with a loop receiver gave in this case a distinct
orientation, but the station appeared to be located
at right angles from the direction where it really was.

One of the loop radiators used in these tests is
round, another is about one-sixth wave-length ‘wide
and two wave-lengths long. Thesc horlzontal loop
radiators also differ fron the ordinary types of
antenna by radiating on the magnetic compouent of
the wave. An ordiuary long-wave antenna creates
an electrostatic field around the station, whercas
the magnetic counterpart of the magnetic energy is
confined to a tuning coll. In the serics tuncd loop
radiator this process is reversed. A magnetic field
is-created around the antenna, whereas, the electro-
static counterpart of the oscillations is confined to
artificial condensers inserted at regular intervals in
serics with the antenna conductor.

Onc advantage of confining the electrostatic ficld
to artificial condenscrs has been found to be the fact

angle vertically polarised

wave. Thus, in its length /rrepa/a r Hares
direction it has a radiation g
of the same character as it o/an}ed)

that emitted from the
vertical high-angle radiator,
whereas, in the broadside
directions, it emits a wave
of different type.

The third antenna systemn,
the horizontal scries tun
loop, emits a horlzontallr
polarised radiation in all
directions.

For the analysis of the 40
ch(x‘nmtcitcrlstics of high-angle ::::;,’ 1K
radiation, we arc particu- Yo
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larly
mander A. Hoyt Taylor of
the Navy iDepartment, who
has made extensive tests
and furnished valuable
data on the so-called “ skip " distance of the wave.
He has found that the distance skipped by the wave,
which means the length of the trajectory required for
the high-angle radiation to come down again to carth,

supplementing the two long-wave tra tters a
the Hawaiian Islands. This new chain of stations
will include the Philippine Islands. The conditions
for wave propagation over the Pacific- Ocean are
‘notably different from those on the Atlantic Ocecan,
and, as a whole, easier,

It is therefore confidently cxpected that a good
short-wave secrvice will be established over the
Pacifiec. The findings on the Atlantic circuit in
regard to wave-length will not necessarily apply to
the Pacific Ocean, and the stations will be bulit in
such a way that.the best operating conditions can be
determined experimentally. It is, however, possible
to make a reasonable forecast of expectations based

depends upon the wave-length, day and "night
conditions, and summer and winter conditions, the
general rule being that the shorter the wave, the
greater is the skip distance. 0

The charaeteristic of the horizontally polarised
waves has been explored in the ncighbourhood of the
station in Schenectady up to about ten miles, and
also by mcasurements In the various stations of the
Radlo Corporation., For measurements of wave
polarisation at long distance we are indebted to Mr.
Greenleaf Whittier Pickard, who during last summer
and fall has made systematic tests of the radiation
sent out from Scheaectady, as well as generally
explored the conditions of wave polarisation,

Transmitted polarised waves are accepted by polarised receiver, provided
piane of polarisation is correct.

that the antenna is mueh less subject to fluctuations
in its patural period due to swaying of the wires in
the wind. The radiation produced by these loops
has a pure horizontal polarisation. The oblong loop
projects, its principal radiation 45 degrces upwards
broadside to its. own length dircetion. Rcception
tests have proven that it is superior to the vertlcal
radiator.

_ From the clementary theory of directive radiation
it would be possible to caleulate a quite sharp
dircetivity diagram for this antenna. Such a result
wag, however, not expccted in reception tests at
long distances, because expericnce with a variety of
types of directive antenna systeins had proven that
whereas the thceoretical directivity diagran can be
casily confirmed in the neighbourhood of the station,

(Conlinued on puge 1148.)
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§ THE POLARISED RADIO
z WAVE,

' (Continued from page 1147)) ¢
»* e - ¥*

the distant mcasurements do not bear out the
clementary theory.

The reason for this scems to be that while the
antenna sends out a radiation as calculated, there is
an additional radiation which is projected almost
vertically upwards, and then scattered in #ll dlrections
by the upper layer of the atmosphere. Signals may,
therefore, be reeeived at distant points in dlrections
where the elemeatary theory shows that it should be
zero. A good deal more evidence must be collected
hefore any definite conclusions can be drawn regarding
these secondary phenomena, because each case of
evidence is usually subject to several interpretations.

We bave, however, good rcason to hope that
in a not distant future such a mass of evidence will
be available that valuable conclusions may be
drawn which will have important bearings not only

Popular Wireless and Wireless Review, January 16th, 1926.

proceeding therefrom assumes the shape of a cork-
screw. The straight line oscillation of the first
welght is passed along as an clliptical motion which
gradually widens into a circle. Then this circle
narrows down again to an ellipse, and finally a
straight line at right angles to the original line of
oscillation.

Conelusion.

This is exactly in accordance with the theory. The
point where the wave has shifted its plane of polarisa-
tion 90 degrees is the point wherc the faster of the
two waves Is half a wave-length-ahead of the slower
wave. From this point on the wave proceeds
repeating this peculiar corkscrew motion.

The fact that thc twisting of the wave is due to
different velocities in the two planes of polarisation
can also be demonstrated by this modcl. For this
purpose the rubber bands arc added to the counter
weights. The effect of this Is to change the velocity
of propagation in the vertical plane, whereas, the
veloelty in the horizontal plane has not been atfected

‘because only the vertical motion is transmitted to

the counter weights by the suspousion yokes,

The system can thus be adjusted so that the
velocitics in the horizontal and the vertical planes
are exactly equal, After this has been come, it is
found that the tendency to corkscrew motion dis-
appears and the wave remains strictly in the plane

Which it has been started.
in while this mechanical ex-

foow plare of Vebralion lwish
s i lm(//% Corkscrew.)

AB Represents direction of Hbwlions. [he dliagrem ehews

around direcfion

of provs 1 gialion,

periment does not bring out
any new facts that were not

operating listencrs on the nights of November 2
and 3. We have been much impressed with the
number of reports which did come in to ns. A
test from midnight to one o'clock is pretty late,
and when 30 many letters arc received, it is a most
encouraging indication that the listeners are anxious
to aseist us in our honest endeavours to improve
broadcasting.

Of the reports received some favonred the horizontal
radiatien which was given from midoight until
12.30 and others favoured the vertical radiation which
wag on the air from 12.45 till 1.15.  On each trans-
mission the samc antenna power was used, which,
due to difficultics in tuning up these new forans of
a , did not a t to quite 50 kw. but was
a little greater than 30 kw,, a power still consider-
ably in excess of that uscd-in any ordinary broad-
casting stations, One other faet which bears on the
analysis of the data shounld be noted. That the night
of Tuesday, November 3rd, when the tests were
repeated, was characterised by much poorer reeeption
generally than was Monday night. s

On the first test, 64 per cent of the letters reported
that the signal obtained from the horizontal antenna
wvas the louder, and the majority of lsteners stated
that it was less disturbed by fading, and that the
quality was somewhat better than on the vertical
radiation, On the second night reports were about
equally divided as to which was the louder, although
the fading was still reported less on the horizontal,
radiation. Many noticed very bad quality on the
horizoutal test on the second evening, but this
should not be taken too surely as a mark of bad

ra ission

kuown from the classical
theory of wave motion, it
helps us to visualise the main
phenomena in the radio-wave
propagation which we are
trying to explain. The
phenomenon of a constantly
shifting plane of polarisation
whieh we diseovered experi-
mentally in tests between
Schensctady and Long Island
can thus casily be explained.

This conception of the
wave motion is also a help
in explalning the phenomena
of fading. There is already
much experimental evidence

Dizgram illnstrating the rotation of the plzne of polarisation, as discovered

by Alexanderson.

ou the development of radio but on fundamcntal
questions in allied sciences. ) .

From the point of view of the practical radio engi-
necr, it is a satisfaction to bc able to state that
cnough 1ias been fearned to ereate a new and proinis-
ing ficld of radio communication as evidenced by the
decision of the Radio Corporation to proceed with its
chain of short-wave stations in the Pacific Ocean.

- The stations which will thus be built will have
antenna systems of the type-classified as short-wave
high-angle radiators. Which one of the three types
discussed above will be adopted will depend upon
further results from the comparative tests that are
now in progress, and also upon final tests in the
stations when installed. 8o far these tests have
shown that the horizomtally polarised radiation is
superior to-vertical radiation.

A Mechanical Analogy.

I have a mechanieal model, made up for studying
wave polarisation, in the General Eleetric laboratory.
The model consists of weights suspended in such a
way that they .arc free to move in all directions.
Twenty-two of these weights are arranged in a row
and connccted together by rubber bands. Each
weight is suspended from a yoke, and an equal
weight hung on the other side of the yoke to serve

. as o counter weight.

A screen is st up so as to hide the counter weight
and avoid confusion in observing the wave notion.
‘This model was set up especially to study the twisting
of the plane of polarisation, and the experiment lias
strikingly confirnined the theory which it was intended
to illustrate. This theory is briefly the followipg :

We will assmmne that the medium through which
the radio waves pass has such characteristics that
the velocity of propagation for a vertically polarised
wave differs slightly from the velocity of the propaga-
{ion for a horizontally polarised wave. It is not
ueccessary for the present purpose to try to explain
the reason for this difference in velocity. We may
assume that the reason for it is due to the electro-
static and magnetic effects, to the retarding effect
of the velocity of the vertically polarised wave
passing close to the carth, or, on the other hand, due
to propertics of free electrons in the -upper atmo-
sphere.

Whatever the cause may be, we may assume that
such a difference of velocity exists, and the mechanical
model has been constructed so as to reproduce such
conditions. The weights on both sides are tied
together with rubber bands. Wave motion in the
horizontal or vertical planes can thus be studied
independently, and thesc two wave motions may be
adjusted for ditferent velocitics.

A wave started in the vertical plane maintains
itself vertically, and a wave started horizontally
maintains itscli horizontally. 1f, however, a wave
is started in a plane 45 dezrees between the vertical
and the horizontal, it is found that the wave motion

that fading is a phenomenon
of iuterfercnce. In other
words, the fading is due to
. the faet that the radio waves
arrive at a certain point through two paths. The
waves will sometimes add to_each other and sorne-
times necutralise each other. If we keep in mind the
observations on the mechanical model that the
waves in the two planes can be traced through
separately and-distinetly, we may conelude that the
two paths of the radio wave which produce fading
are not necessarily two separate: physical paths, but
may be the two paths In the horizontal and the:
vertical plane of polarisation. F

For further illustration of this we can, in the
mechanical model, introduce a detector. If we
place this detector at a certain distance from the
origin we find that the detector gives no response
when the systemn is adjusted for different velocities
of propagation, whereas it gives a maximum response
when the system is adjusted for equal velocity in
the horizontal and vertical plane. The phenomena
of fading has thus been reproduced mechanically
through polarisation in a single-wave path.

It is not hereby suggested that this mechanical
equivalent is sufficient to explain the fading in
actual radio transmission. It is, however, offered
for what it may be worth as a heip to interpret the
mmany observations in actual radio transmission
which are being accumulated.

P b o o o e e o

§ POLARISED WAVES.

x WHAT COMPARATIVE TESTS

HAVE SHOWN.

ettt sottsstoe

o

»*

Analysis of reports received from radio listeners
on the comparative tests of horizontal and ‘verticai
radiation of radio waves from - the super-power trans-
mitter of the General Electric Company, at Schenec-
tady, indicate that horizontal radiation gave better
service in the zone from 60 to 250 miles from
Schenectady, while at greater distances the vertical
antenna radiation was more satisfactory. Rcports
also verified, in part, the theory of E. F. W. Alexander-
son, that horizontally polarised waves may twist in
btlnelr progress until they are polarised on a vertical
plane.

Recent Reports.

A complete, non-technical report by Charles J.
Young, under whose direction the comparative
tests were mada, follows,

_ A large number of letters, coming from all direc-
tions and from all distances up to 1,700 miles gave
us the results of the horizontal aid vertical radiation
tests which were made by the Genecral Electric
Company with the help of a large number of co-

i asg it may have been In some part
(ltue’ to the improper adjustinent of the transmitter
itself.

Interesting Results.

While most of the listeners reported, a cholce
between the horizontal. and vertical radiations, it
was clear from the letters that there was no enonmons
ditference in the loudness of the signals prodnced
by the two types of transmission. This in itself is an
intercsting fact. It indicates that waves may leave
.an antenna vibrating in either a horizontal or a
vertical plane, and will then be twisted aronnd as
they arc transmitted until they give somewhere
near the same effects.

When they rcach the recciver they both come in
on a vertical antenna, and the attempts which some
of you made to determine the plane in which they
arrived showed that there .was little difference in
direction between them. This information may be
considered as verification in part of the theories of
E. ¥. W, Alexanderson and others regarding the twist
of waves during transmission.

In order to study the comparison between the two
radiations for distance and direction, we have made
a chart which éhows the number of letters in each
district which report the horizontal louder and the
number which report the vertical louder. This
graphical summary makes the results very plain,
There is a clear indication that the horizontal trans-
mission gave better service to the zone from about
sixty to two hundred and fifty miles from Sehenec-
tady, while at greater distances the vertical scemed
to bnprove and to become “more satisfactory. It
secms, therefore, ~that horizontal radiation may be
of some assistance as a special means of broadeasting,
although at thc present stage' of development the
gaiu is not very marked.

There are some other points which this test has
shown us, but which are either too involved or still
too incomplete for discussion at this time. They
will, however, be of assistance in planning future
tests along these lines.

Hear Side

Far Sede”

FRrspeclive Vem from below, of Hell
e o e et Woves,

PHOTOGRAPHS.

Readers are invited to submit photographs
of wireless interest for publication in =
¢ Popular Wireless.”” Every photograph =
accepted and published will be paid for at =

the rate of 10/6 per copy.’ £
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Automatic Rheostats.

EVERAL readers have asked me, from
time to time, questions as to the theory
and practice of the ‘ amperite” or

sutomatic rheostat, and as to its suitability
for the purpose for which it is sold.

The word * amperite ” is a trade name for
o type of ballast resistance ; ballast resisters
are, however, well known and have been
used for many years for certain special

ses.

First of all, Jet me explain the nature of
the resistance and how it works.

The' wsual form of ballast consists of a
fine wire of iron (or other metal, but iron
iz often used for reasons which will appear
presently) enclosed in a glass véssel which
has been exhausted and then filled with
hydrogen at a pressure which depends
upon the conditions under which the device
is to be used. The construction is, in short,
an iron wire in an atmosphere of hydrogen.

Gas Heat Conduetor.

Suppose a certain steady current is
flowing through the iron wire, and then, in
series, through the filament of a wvalve.
Then suppose the voltage in the circuit
from any case is suddenly increased. If
the resister were not there, the filament of
the valve would be ‘made considerably
hotter, although the amount of current
that would flow through the filament
would not be proportional to the voltage
applied; that is to say, the percentage
increase in the current through the filament
would not be equal to the percentage in-
crease in the applied voltage. The reason
for this is that the resistance of {he filament
is not constant, but increases with rise of
temperature. The net result of a rise of
voltage is that the current through the fila-
ment is increased, but not to so great an
extent as it would have been if the resistance
had not increased with the rise of tem-
perature.

Suppose we have a metal whose resistance
increases very rapidly indeed with rise of
temperature (that is, in this case, with in-
crease of the current passing through it).
It will be evident that a rise in the applied
voltage will only produce a comparatively
small rise in the temperature of the wire.

If further, we help the wire by surround-
ing it with a gas—such as hydrogen—which
conducts away the heat rapidly, then any
increase in temperature is still more diffi-
cult to produce and maintain.

Popular in the States.

These considerations’ will indicate the
reasons for choosing iron wire, and for
putting it in an atmosphere of hydrogen.

The * filament,” from the point of view
of possible variations in the current passing
through it, consists of the valve filament
and the iron wire resister, the latter being
specially adapted to resist- changes in its

steady current under the proper conditions.

It must not be supposed, however (as is
sometimes wrongly stated) that the resister
keeps the current and the temperature
constant. Al it does is. to reduce the in-
fluence of changes in the externally-applied
voltage.

In many cases, however, this is sufficient,
and the use of the ballast resister then
‘makes greatly for convenience.. In the

United States there is a great tendency
recently to adopt these ballast resisters as

|
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paper in the ° Philosophical Magazine,”
by Mr. A. C. James, of East London
College. It is impossible here to give
more than a very brief indication of the
general nature of the theory proposed
by Mr. James, but it may be said to be an
“electrolytic " theory, that is to say, it
resembles, in a general way, the usually
accepted theory of the pagsage of electricity
through liquid conductors. A large number
of experimental results have been used as
the basis for the formulation of this theory,
and the interested reader will find a full
account of these in the paper referred to.

Variable Trans{ormers.

It will be remembered that a variable-
core low-frequency transformer was de:
seribed in this journal recently, the object of
the transformer being to permit tuning and
the adjustment of the impedance or turn
ratio and such-like purposes. I hear that
an American expert has lately used a
variable transformer, on a somewhat similar
principle, for high-frequency work. The
iron core consists of a number of iron wires

A “low-loss” variometer—it is wound with copper tubing, but is used mot for receiving, but in
an American transmitting system.

standard in commercial sets, thus deing
away entirely with the variable resistances
or rheostats.

Compact . Rheostats.

In this connection, I notice that some
of the American manufacturers who still
use rheostats are adopting a special type of
carbon resistance, in a small tube, which is
adapted to be secured in a vertical position
at one corner of the valve-holder, or rather,
at one corner of the square base of the valve-
holder. In this way the rheostat does not
occupy any valuable space on the panel, and
is very easily wired up into circuit. A
milled-head screw permits adjustment of
the rheostat and, once adjusted, it seldom
requires any further attention, This little
device makes greatly for neatness and
convenience.

How the Crystal Works.

The ever-interesting subject of the mech-
anism of crystal rectification is treated in a
very scientific and thorough manner in a

and these are mounted together upon the
end of a screw support, which in turn
passes through a side arm attached to the
case of the transformer. In this way, by
turning the screw, the iron core may be
advanced further into the coils of the trans-
former or withdrawn, as may be desired.

“The primary is aperiodic and the second-
ary is periodic or resonant for the desired
frequency-range ; in other words, varying
the iron in the core varies the frequency of
the secondary coil so that by this means
the resonance of the circuit in which the
secondary coil is placed may be adjusted at
will. The relation between the iron core
and the secondary is sensitive to changes in
either, whilst relatively large changes in
the primary are permissible without
materially altering the operation of the
transformer.

Interesting Results,
Some further interesting results are stated
to have been obtained in conmnection with
{Continued on page 1783.)
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BROADCAST NOTES

By O.H.M.

“My Day’s Work—The B.N.O.C. Season—Broadcast Appeals—Broad=
casting ¢ Pops ’—Special Programmes for America—The Savoy Bands
Incident—Donald Calthrop Resigns.
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“ Y Day’s Work ” is the title of a broad-

cast from London on January 30th, .

by the Chief Steward of the * Beren-
garia.”  This should prove interesting, and
opens up a new vista of novel possibilities
of the kind. I understand the B.B.C.
will continue the feature. I hope they will
include “My Day’s Work,” by a taxicab
driver, a barmaid, an aeroplane pilot, a
dustman, a university professor, a mental
nurse, and a prison turnkey. There is ample
room for variety of real human interest.

From nine to ten on February 2nd, Mr.
Percy Pitt will conduct the London Station
orchestra in an act from “Kaust.” Mr. Pitt
is making a welcome reappearance hefore
the microphone after a period of illness.
His handling of the special Bach programme
on Sunday, January 3rd, provided a great
treat for music lovers. While on the
subject of opera, I am reminded that the
new B.N.O.C. season is being planned.

It is only right and proper that the B.B.C.
should take some of their works, but I am
glad to know that there are not to be such
ample doses as last season. The average is
to be one act once a week, instead of several
acts three times a week. The B.N.O.C.
appears to be going through another period
of financial stringency. It has been sug-
gested that the B.B.C. should pay-a con-
siderable sum annually towards the support
and encouragement of British Opera. Iam
in sympathy with this idea, but T am sure
the money should not be taken from the
restricted allowance on which the B.B.C.
is now working. Make it a charge on the
licence moncy the Post Office is sitting on.

I am glad to hear that Relay Stations are
being given a chance to show their metal on
5X X. T hear that Liverpool has been
chosen as the first of the relays to put
through a big show, on or about the middle
of February. Apparently the Savoy Hill
people think that Liverpool and Edinburgh
are the only relay stations that can stand
the test of 5 X X. I would ask them to
test all the relay stations, and would wager
a fair sum that the results would justify
the experiment,
! £ 3 *

*“ The Coming of the Northmen > is the
title of Mrs, H. A. L. Fisher's talk on
February 11th. Mrs. Fisher is one of the
zealous band of occasional broadcast
lecturers who are making determined
endeavours to conquer all the mysteries
and intricacies of the new medium. Her
word pictures are coming across with
striking quality and distinctness.

% * E

So the broadcast appeals ar; at last being
cleared up. It was high time. My impression
is that the B.B.C. have been too kind-
hearted about appeals for excellent objects.
Jf about a tenth of the number had been
handled in the past, there would have been
really’ big’ results; and no grumbles. The

new scheme squeezes all appeals into the
five minufes at 8.55 on Sunday nights,
between the broadcast religious service and
the main musical entertainmnent. Here's
hoping that the kind ones at Savoy Hill will
stick to their resolution.
3k * Wk

The new Saturday afternoon broadcast
“ pops ” are a first-class idea. The afternoon
period on Saturdays has becn badly in
need of strengthening for the short days.
Hencefortn the Children’s Hour on Satur-
day will begin at 4.15, and conclude by
5 p.m. Then from- 5 to 7 p.m. there will be
featurc musical programmes containing

The hotel management imagined that the
bands had such a hold on the British public
that the announcement of their intention
to stop broadcasting would come as a
staggering blow. This was the main idea.
There was also.a secondary point of gencral
policy. The Savoy Bands have always
resented the broadcasting of other dance
bands which commenced in November.
Moreover, they particularly disliked being
classified with bands that play in smaller
hotels and restaurants.

The size of the hotel cr restaurant is
naturally no concert of the B.B.C., who are
interested only in the entertainment value
of the bands. I believe the B.B.C. is right
in using all the best bands available, but I
hope they will make a really strenuous
effort to retain Mr. de Mornys and his
followers.

& % L

All this discussion about broadcast bands
again raises the issue as to whether or not
the B.B.C. should provide ‘its own dance
music. Suppose all the ontside bands sud-
denly decided to stop being broadcast,
This would-leave 26 per cent of programme

The generators and switchboard at the new Konigswusterhausen station.

light opera, orchestral works, symphony,
and perhaps an admixture of chamber
music.

£ # £

The B.B.C. will broadecast special pro-
grammes to America on January 25th and
27th in connection with International Radio
Week. These transmissions will take place
between 4 and 5 a.m. Greenwich time.
London, Daventry, and Bournemouth will
participate on the 25th, Daventry, Aberdeen,
Cardiff on the 27th.

An effort is to be made to put out pro-
grammes as characteristically British as
possible. There is no intention to send jazz
to Ameriea !

% * *

The incident of the Savoy Bands has pro-
vided a good deal of useful ““copy” for
the newspapers. What really happened
was that the Savoy Hotel management
made a business move by attempting to
stampede the B.B.C. into the acceptance
of terms a great deal more favourable than
could be got otherwise.

time to be filled in suddenly. It is hardly
right that listeners should be at the mercy
of the caprice of a few London hotels and
restaurants. One solution is that Dan Godfrey
be allowed to build up a B.B.C. Head-
quarters Dance Band, which would always
be in readiness to fill gaps and which would
also contribute a considerable portion of the
broadcast dance music.

ES *

So Donald Calthrop has resigned from
the B.B.C. I was very sorry to hear the
news, but I am not altogether surprised.
Reading between the lines of the published
announcement I would say that it was not
reasonably possible for a public utility
service to retain the services of such a
brilliant exponent of stage technique. I
hope, however, that the B.B.C. will be
wise enough to make Calthrop their am-
bassador to the entertainment industry.
Let him take out “Radio Radiance,” and
devote the proceeds to. charity; many
battles will be won thereby.
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HOKE coupling on the L.F.
side. has not generally re-
_A - ceived the attention it de-
serves. Perhaps it is by reason of
the fact that if a choke is used with-
out due care in the choice of valves,
necessary condensers and grid leaks,
considerably less volume will result.
'If, however, valves of correct design
“sgre employed, there should be no
| “"alling off in signal strength.
‘ Although this may not be obvious
[ <'to all at first, it ¢an easily be ex-
- plained. Owing to ‘the compara?
|~ tively low impedance of the primary
i . winding of the average transformer
selling at a reasonable figure, low
impedance valves must be used if
good quality reproduction is de-
sired. Now low impedance valves
generally have a low amplification -factor.

The
average good choke, and the one illustrated in par-
ticular, has a high impedance at all audio frequencies,
therefore high impedance valves, valves whose ampli-
fication factor is generally high, should be used on the
L F. side, so that any loss of volume due to absence of
the step-up effect of a transformer is cqmpensated for by

‘the high amplification obtained from the valves. The
only position in a-cheke-coupled receiver in which alow
impedance valve should be used i$ the last position.

There is another great advantage in the use of chokes
for L.F. coupling, and that is, a set so constructed is
hot so liable to develop audio or L.I. *“ howls,” even
if three stages of amplification are used. While admit-
ting that a correctly designed set should not

| Conscientious Constructors are

| Considering Chokes

Given a Choke and a Transformer costing the same the Choke will be
certain to give much more faithful reproduction.
Receivers, the one chosen by Sir Oliver Lodge was choke-coupled.

PUBLICATION No. 115 TELLS YOU ALL ABOUT CHOKES AND THE VALVES TQ USE

aJ-

Like all A.J.S.

“howl,” many constructors may
at one time or another have expe-
rienced much difficulty in this
direction. The fact that a choke
has only one winding, and a trans-
former two windings, makes a good
choke a much more reliable piece
of apparatus, and one less likely to
break down. '

The use of valves having a high
amplification factor means that
less drain is put on the H.T.
battery, whose life is consequently
longer, and- this means a direct
saving, to say nothing of the saving
in valve costs due to having to use
a low impedance or power valve in
the last position only.

The chief thing to remember is, that
y the valve with the loud-speaker in
its plate-circuit should be a low impedance power |

‘valve ; any previous note magnifiers can be high ampli-

fication factor valves with considerable advantage. ’

If these instruct_ibns are adhered to, it will be found that the
amplification with choke coupling is normally quite equal to
transformer amplification with cousiderable increase.in purity.

Three types of Chokes are supplied :-

(1) Thé Choke only

(2) A Choke Unit for the first stage of intervalve coupling.

- This Unit comprises the thoke, by-pass and conpling |
condensers, and grid leak.

(3) A Choke Unit for the second and subsequent stages of
intervalve ‘coupling, with coupling condenser and grid
leak. These units only require the addition of a Valve-
holder, Resister, and the necessary connections to com-
plete a low-frequency amplifier.

Choke only, 15/- Choke Unit, both stages, 20/-

Inseosmssesnsssasuacassesncessspansussnnsncsnccnns srass

Telephone : 1748 {2 li;zcs).

Regent 7161-2.

7 Telephone :

' Glasgow Showrooms: 223, St. George’s Road, Glasgow.
l. Teleplione : Douglas 3449.

A.J.STEVENS & CO. (1914), LTD., °
RADIO BRANCH, WOLVERHAMPTON

Tclegrams : ** Reception, Wolverhampton.”

London Showrooms: 122/24, Charing Cross Road, London, W.C.2

Telegrams : * Ajayessco, Westcent, Londan.”

Telegrams : ** Reception, Glasgow.”

A: J. STEVENS & C€O. (1914) LTD.,
RADIO BRANCH, WOLVERHAMPTON.

Please send Publicalion No. 115,

NaMe . ..o i it e e i e |

P.W. 16f1/26
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ISSUED BY THE PUBLICITY DEPT.: A.JS.
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OUTSTANDING!|
The outstanding feature of the Etherplus 4~

Concerto L.F. Transformer is tonal purity.

If you want excessive resonance and mush you must
use another transformer. Such harshness is entirely
lacking in the Etherplus 4~ Concerto.

i Completely shrouded in nickel-plated case.
hole fixing.

One

Extra bracket for baseboard mounting.

W/61 Ratio | : 5
W62 Ratio 1 = 3
| W/{63 Ratio | : 2

If nour dealer cannot supply,
sent post free from:

% MANDAW |

9-15, Whitecross Street,
London, E.C.1

(Foreign postage extra.)

Base
Board
Bracket

(Includcd)
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SCRAP YOUR H.T. BATTERY!

FOR AN

“EKCO” H.T. UNIT
(Prov. Pat.)

And connect to your HOME
ELECTRIC SUPPLY(Direct Current).

= ENSURESPERFECT RECEPTION.
= 5 J LASTS A LIFETIME.

N UNITS TO SUIT
N O LL SeTs } kel 29/6

SEND FOR PARTICULARS—FREE!

Z&~ SATISFACTION—OR CASH RETURNED -&3

(DEPT. A), 505, LONDON ROAD,
E. K. COLE, WESTCLIFF-ON-SEA.

SIZE 6x6x3

Get your COIL PLUGS for
5/6 per doz. (4/6 grass lots).

Made of best tested materials through-

out, these plugs offer the advantages of

mckel -plated’ side dplatc contacts, having

patent lip. Send 6d. fo cover postage
t:pon sample dozen orders.

CECIL RIDLEY

35837 DUNDAS MEWS
MIDDLESBROUGH

'Phone : M'bro. 1366

Don’t miss this Great Story! |

by Sir Arthar

place—a Corinthian among Corinthians.

a line of it. Begin it NOW in this weck’s

Buy YOUR Copy TO-DAY

RODNEY

STONE

Conan Doyle

AN IMMORTAL DRAMA OF THE BOXING RING

No finer story of prize-fighting lias ever been written than this unsurpassable epic of the
great ‘“bareknuckle” days. The first instalment appears in ALL SPORTS to-day.
tells how the narrowness of village life, which was torture to Boy Jim, sent him forth to
find high adventure—but not before he had been taught to hold up his hands to
anything in the South Country—how Boy Jim’s fighting fortunes were the means of
solving a murder mystery—and how Boy Jim himself was restored to his rightful ‘

It

It is a full blooded, thrilling yarn of the manliest sport of all, and you should not miss t

Of all Newsagenis and Bookstalls
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atmospherics!!

“mreNHEY sound very much like
: '“'L atmospherics, though. Only
¥ they seem too petsistent to be
that. Have you any bright
suggestions 2

% Any condensers across your H.T. ter.
minals 2”?

¢¢ No !—rather an unnecessary refinement,
isn’t it?”
“Ah, no! You see, every H.T. battery
has minor or major spasms when it’s in
use. Partial polarisation, you know, or a
sudden exposure of alarger area of carbon,
and things of that sort. That’s what’s
causing this crackling row. You want to
put a Mansbridge Condenser across your
H.T. Terminals to smooth out the jerks.
You'll find that it will make all the
difference ! ”
“So that’s it, isit? What condenser did
you say ?”’
“ A Mansbridge. Manufactured by the
Mansbridge Condenser Co., Ltd., and
guaranteed and sold by Dubilier—THE
Condenser people, you know ! ”’
Look for the characteristic lettering—
¢ Mansbridge Condenser” on the case!
0:02 4F 10 2°0 F, 2/6 to 5-

MANUFACTURED BY THE

ANSBRIDGE

CONDENSER. CO. LTD.
GUARANTEED & SOLD BY THE

DUYBILIER

ADVERTISEMENT OF THE DUBILIER CONDENSER €0. {1925 LTD.. DUCON WORKS,;
VICTORIA ROAD, NORTH ACTON, W.35. TELEPHONE: CHISWICK 2.'41-.-3.

B.P.S. 5
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VALVES

BRIGHT EMITTERS | DULL EMITTERS

4/6 | 8/-m9/-

(4-VOLT.) (6 vOLT)
Filament Volts .. .. 45to 5. | Filament Amps. .. ..
Fil tA 04 Anode Volts T 40 to 80.
plAmen 4o PO Each made in two types
Anode Volts .. .. 401to 80. || FERI for Detecuon andL.F, Amplification.
FER 2 for H.F. Amplification.
Made in two types. N.B.—These valves consume only one-

. . seventh of the current taken Ly ordinmy
Fi' (Plain Louden) for Detection and bnght emittels They will work straight
L.F. Amplificati a 4-v -v. accwmulator without

WL phicalion. -‘x))l;gatlonsdtu ﬂlnmei:t reslsttantces lcu solc

[ 3 en ordering please state clearly

F2 {Blue Louden) for H.F. Amplification. || the type an% voltage reauired.

All Fellows apparatns can be inspected and purchased al 29,
Store Street, Tottenham Court Road, W.C., and 34, Bridlesmith
Gute, Nottingham.

READ THIS.
Messrs. Fellows Magneto Co., Ltd. December 1st, 1925,
Dear Sirs,
It may interest you to know that the 18/ by means of which I have been able to
purchase another pan‘ of your wondeifu valves was saved in three months {through
uced expense for charging accumulators) by the first pair of Louden Valves which |
began to use at the end of August last.

In addition to this we have greatly increased the hours during which we use our set,
and reception has been vastly superior_to that obtained from valves of any other make
that we have tried.

Until your advertisement brought ** Louden ” dull emitters into our home, we did
not know the capacity of our set or the perfection of broadcasting as we now know it,
thanks to you. Yours faithfully,

4. C. (Bromler). Dec. 1925,

Nouw fill in the coupon below and you will enjoy receplion similar to
thatdeseribed. Haveyou our 40 pp.illusirated cataloguc? It is FREE.

sevo tscasesy scozs3sssgs,

To THE FELLOWS MAGNETO CO., LTD.

CUMBERLAND AVENUE, PARK ROYAL, WILLESDEN N.W.10

Name .
Address o

Herewith Remittance Value.....................

Please forward me.......... Louden Valve(s) Type...............

on conditions as per your advertisement.

Please write clearly in Block Letters, enclose postage (4d. for each valve),
and register Cash or Treasury Notes.
P.W. 16/1/26. E.PS.74.

SANSCZEeRNNCEEISEORENNCENNCRNDINCIDREINNNG
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’I‘HIQ article is intended as a practical
guide to beginners who are antici-
¢ pating making their first valve effort.
The {karious armngcments to be described
inchide the orthodox HL.F. amplifigr, the
L.F {amplifier or note magnifier, and some
excelient reflex amplifiers, all of which have
been grmnouslv dealt with in these columns.
Novw,- excepting perhaps the ordinary note
magmﬁer, these arrangements usually neces-
sitate making more or less drastic altera-
tions to the crystal receiver. In the present
examplés, however, such an undesira
state of affairs has been completely
eliminated, each amplifier being arranged
as an 1ndependent unit which_ is simply
connected up to the terminals of any exwt-

il o e b >0 - N
: A Special Article by i
z OSWALD J. RANKIN. !

¥ PP PSP U U

ing erystal set, providing (in most cases)
the aerial tuning condenser in -the ‘erystal

“receiver is in parallel and not in series with

the aerial tuning coil.

‘An H.F. Amplifier.

The choice of an H.F. amplifier, an L.E.

.amplifier, or a combination of both,” wx“-

of course, depend upon individual require-
ments. Nowadays most heginners are (on

Fig. 1.

A simple high-frequency amplifying unit.

1155

aceount of the knowledge gained by common
contact with the ever-increasing army of
wireless friends) fully alive to the fact that
H.F. amplification is employed to increase
the range of a receiver, L.F. amplification
for note volume, ete., and in view of this
fact no attempt is made to wade through a
lengthy explanation of the various arrange-
ments. All details are of a purely practical
nature, and the beginner should find no
;difficulty in following the diagrams, which
.are presented in both theoretical and
pmctxca.l form.

Fig. shows how a single-valve H.F.
amphﬁer,,A is arranged as an independent
-unit, and connected ‘at the points marked
X to the aérial and earth terminals of the
crystal set, B.

'Constructional Details.

We will assname that the latter employs
the usual plug-in eoil with parallel tuning
condenser, and that similar tuning arrange-
ments are used in the aerial circuit of the
amplifier. The terminals X ' should be
marked “ Output,” or “ To Crystal Set,”
a ‘0002 mfd. fixed condenser, B, being con-
nected across them in order to balance out
the capacity of the aerial, which, of course,
is now cornected to the amplifier.

It will be seen that the valye precedes
the erystal receiver, and. that the tuning
arrangements of the latter now function
as a “tuned anode valve coupling to
the detector and telephone circuit. -

To construct the amplifier the following
components and parts will be required :

A standard eoil socket, a -0005 mfd. variable

condenser, a valve holder, a filament
rheostat, a -0002 mfd. fixed condensecr,
eight terminals, a { in. ebonite panel about
6 in. long by 4} in. wide, and some bus-
bar wire for making the connections.

Low-Frequency Amplification.

Fig. 2 shows respectively the front and
back views of the panel with all components
fitted and wired up to the terminals. The
point-to-point connections are clearly in-
dicated, G representing the grid and P
the plate socket of the valve holder, as in
all other examples. The output terminal,
which is connected to the plate of the v alve,
should be carefully marked, and when
connecting the amphﬁer to the crystal set,
sec that this terminal is joined to the aerial
terminal of the latter, exactly as shown in
Fig. 1. A 002 mfd. fised condenser
should be connected across the telephone
terminals of the crystal receiver.

(Continued on page 1156.)
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DDING A VALVE
TO A CRYSTAL SET.

(Continued from page 1155.)
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Fig. 3 shows the ordinary transformer-
coupled L.F. amplifier or note magnifer,
D, which, of course, is connected to the
opposite side of the crystal set C, or, in
other words, to the  cubput ” or telephone
terminals of the crystal detector circuit via
the terminals, X {which should be marked
“Input” on the amplifier)) which arc
connected to the primary- side of the L.F.
intervalve transformer, B, and shunted with
a 001 mfd. fixed condensel C.

A 002 mfd. ixed condenser, D, should be
connected across the ’phone teiminals on
the amplifier. 1If a similar condenser is
included in the crystal set, C can be omitted.
A 2 mfd. Mansbridge fixed condenser
(shown dotted) might be conneccted across
the H.T. battery or across the H.T. ter-
minals, as shown; this is not absolutely
necessary, but it is well to include it.

Very Adaptable.

Fig. 4 shows the point-to-point panel
connections and also a front or top view
of the panel, the dimensions of which may
he identical to those in the previous example.
The L.F. amplifier may be connected to
any type of crystal receiver, no matter if
the tuning condenser i3 in series or in

parallel with the coil, or whether a loose-

coupler, slide inductance, variometer,- or

Popular Wireless and Wireless Review, January 16th, 1926.
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tapped coil is employed. The H.F. amplifier

may be used in comjunction with any of

these arfangements with the exception of

the coil which is tuned with a series con-
denser. It is, however, extremely unlikely
to find a series ae_rial condenser in an
ordinary crystal set, but should this be the
case, then it is a very simple matter to
connect it in parallel, as shown in the
diagrams.

Now it is proposed to describe two ex-

g

r-.-—-—-w———-—

I

q

Fig. 3.—Theoretical and pictorial cireuit diagram of ths L.F. ampliﬁér.

Fig. 2. Tanel lay-out end back-of-panel appearance of the H.F. amplifier.

cellent. reflex or dual-amphﬁcatxon circuits
which, being arranged as self-contained
units, may be connected to the terminals
of a crystal set in the same convenient
manner as the more simple single-purpose
amplifiers préviously described, there being
no necessity to alter the existing crystal
circuit in any way, providing the tuning
coadengel' (if used) is in parallel with the
coul.

Dual Amplification,

By employing: dual amplificaticn one
valve 18 made to do the work of two, or in
other words both high and low-frequency
amplification is obtained by using only one
valve. The advantages gained by adopting
such a mefhod should be obvious; one
effects a great saving in valves, apparatus,
battery current, etc., and obtains results
almost equal to those from an orthodox
two-valver.

It is a mistaken idea to imagine that a
reflex amplifier is a complicated ‘and almost
impossible affair, and that its construction
and use calls for ver y special knowledge.
A single valve unit can be made up and
used successfully by any beginner, providing
his ambitions are confined to-the single
valve and that he has gained a little ex-
perience with the more usual types of valve
amplifiers. Of course, it is not advisable
to make one's first valve instrument a-
reflex.

The arrangement shown in TFig. 5 is
simple and very efficient, and it is probable
that after trying this, and comparing the
results with those obtained in any previous
experiments, the reader will agree that it is
undoubtedly the very best method of
‘*“ hooking up ” a valve to a crystal set. The
circuit is not: very selcctive, but it is easily
hendled, and gives good loud signals which
are free from distortion of any kind.

Quite Straightforward.

Diagram E (Fig. 5) shows the amplifier,
and Diagram F the ordinary crystal circuit.
Tt will be seen that when the terminals, Y,
are joined to the aerial and earth terminals
of the orystal set, the tuner or same (coil

(Continued on page 1157.)
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ADDING A VALVE
TO A CRYSTAL SET.

(Continued from page 1156.)
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B2 and -0005-mfd. variable condenser, C2)
acisas a tuned anode coupling, and that by
joining the terminals Z to the telephone
termfinals of the crystal set the two circuits

funetion as one—a single valve reflex re-

ceiver. The aerial tuning coil, Bl, which is
shunted with the usual 0005 mfd. variable
‘condenser, C1, should be a size 8mallér than
the €oil, B2, used in the crystal set, since
the latter is now the tuned anode coil.

The Reflex Amplifier.

In qther words, one should transfer tho
usual crystal set coil to the amplifier coil
socket and replace it “with a coil a size
larger. For example, when tuning to 5 X X,
try a No. 150 for Bl, and a No. 200 for B2,
and if-with this arrangement the condensers
should be “all in,” or otherwise set at
maximum gapacity, then use a No. 200 coil
for B} and a No. 250 for B2. If a fixed coil
or variometer is used in the crystal set a
0003 mifd. fixed condenser should be
shunted across the terminals Y, or across
the A and E terminals of the crystal set.

The secondary side of the L.F. transformer
D, is shunted with a ‘001 mfd. fixed con-

~

X 9 X

Fig. 4.—Back and front of panel lay-onis of the one-vilve L.F, amplifier.

denser, I'; G is the usual ’phone condenser
of 002 mfd. capacity, and H represents a
1 or 2 mfd. Mansbridge condenser, which
is_connected across the H.T. battery ter
minals. If a ¢ Success ”’ transformer is used,
and connected exactly as shown in the
practical wiring diagram, there will ke no
need to change over the secondary leads if
howling should occur; simply change over

Fig. 5.—Circuit diagrams of a straightforward one-valve refiex amplifying unit.

the leads to the erystal set 'phone terminals,
and also try the effect of changing over the
leads from the terminals Y to the A and E
terminals. To construct the amplifier one
will require a & in. ebonite panel not less
than 10 in. long by 8 in. wide. Full con-
structional details of this unit, with photo-
graphs and panel drilling chart, were given
in the issue of PoruLaArR WIRELEss dated
May 23rd.

More Difficult to Handle.

The arrangement shown in Fig. 6 is
rather more complicated and a little more
difficult to handle, but if the reader is
looking for a single valve loud-speaker cir-
cuit, which will give reasonably strong and
undistorted signals when tuned to the local
station, then he is strongly advised to give
it a trial. As in the previous example Bl—
Cl represents the aerial tuning -circuit
(amplifier G) and B2—C2 the tuned anode
circuit (crystal set H) the samme remarks
concerning the sizes of the coils holding
good. D is a ‘0003 mfd. fixed condenser,
and F is a 250-turn H.F. choke coil, which
is_connected as shown between the grid of
the valve and the ““ Out Secondary” ter-
minal of the L.F. transformer, G.

General Hints.

The choke may consist of 250 turns of
No. 30 (or nearest) D.C.C. wire wound on a
1 in. diameter cardboard former, or alter-
natively one may use a standard No. 250
honeycomb coil. H is another 0003 mid.
fixed condenser, I is the usual ’phone con-
denser, and J the 1 or 2 mfd. shunting
condenser for the H.T. battery. The ter-
minals Y and Z should be marked “ Output
A. E” and “Output T.” respectively,
these being connected as shown to the A
and E and telephone terminals of the erystal
set. Should howling occur, try the effect of
changing over the leads from Y, and also
the leads from Z. Almost any type of L.F.
transformer can be used and no difficulty
will be experienced in getting good results
with any make of components in general,
providing they are of good quality.
Nothing has been said respecting valves,
H.T. and L.T. suitable for thesc amplifiers,
but these follow standard practice as
advocated in other articles in “P.W.”
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IRE-WOUND rhéostats should never
have ebonite formers ; ebonite when
warmed by the passage of the fila-

ment current may soften and deform, and
in any case the sulphur from the cbonite
acts upon the surface of the wire, tarnishing
it and causing unsteady contact. Vulean-
ised fibre is a better material for rheostat
formers. There is at present on the market
a type of rhcostat wound upon a metal rod,
insulation being provided by a thick coat
of vitreous enamel. Rheostats of this type
have been used in engineering practice for
some years and prove vevy satisfactory.
Make sure that the resistance of your
rheostat is guaranteed. Many so-called
7-ohm rheostats are much below this figure,
some being little over 1-ohm, and this defect,
may result in a considerable shortening in
the life of your valves. Another fault which
can cause considerable annoyance in use is
faulty attachment of the contact blade to

%

-

the spindle. This attachment should be
absolutely rigid. Connection posts should

be provided and should be so spaced that

‘theré is no possibility of the connecting
wires interfering with the motion of the

_contact blade.

If you are tempted to make use of a
vernier rheostat on your detector valve,
choose one in which this adjustment is
achieved by shunting the main rheostat
rather than by puttlng a'small turn of wire
in series. The latter method interposes two
more rubbing contacts in the filament
circuit, and it is no uncommon thing to
find that the variation of the contact
resistance at these points is greater than the
whole vernier adjustment provided.

“When Using Switches.

Avoid switches in H.F. circuits if possible ;
if you must use them, choose a type in
which the contacts are spaced well apart,

f

= Y% )

X

@) --
O @A

Fig. 6.—Diagrams of tha reflex amplifier deseribel in preseding pages.

" being sold.

s0 as to avoid the evils of capacity and
leakage.

Switches for L.F. circuits are not so
critical, but even here the use of Dewar

switches or of plugs and jacks is to be
-deprecated, since these components have
_very small leakage surfaces, and the slightest

trace of soldermfr flux or moisture across
these surfaces is sufﬁclent to cause a larve
reduction in signal strength._

*x - el
'WARE BATTERY
“REVIVERS!”

R *’H«——H*

THE marvellous popularity of wireless
as a pastime for thé million has made
-the trade a happy hunting-ground for
would-be swindlers. Quite apart, from the
sale of trashy components and  cheap
imitations of deservedly well-known
“ gadgets,” come now mysterious solutions
and chemicals and salts for use witl'gtorage
batteries,

These chemicals are alleged to 'recharge
the accumulator without subjectmg it to
the usual process of passing an electric
current through it for the necessary time ;
but all the samples of such chemicals which
have been examined by competent authori-
ties have turned out to be more or less
valucless. Moreover, it is extremely un-
likely that any preparation of this nature
could ever be developed, the whole idea
being quite contrary to what we know of
clectro-chemistry.

It is true that these solutions do some-
times cause what seems to be a rejuvenation
of a run-down battery, but that 18 a matter
easily explainable. The active material in
the usual type of lead-plate accumulator is
a compound contained in the tiny grooves
on the plate. When a battery is discharging
this active compound is re-acting-chemi-
cally with the acid solution in the battery,
and thus producing the current.

A Transient Increase.
On the other hand, when a battery is

" being charged the active compound is being

re-formed on the plate. A battery is run-
down and in need of recharging as soon as
the majority of the active compound has
been used up by reaction with the solution.

Now any run-down batiery usually has
a little of the active compound left on the
plate. If the old acid is poured.away and
replaced by new this residue of active com-
pound will begin to re-act with the new acid
and the battery will give a little more
current—but only a little more, sinee the
active compound is soon exhausted.

That is precisely the manner in which the
transient increase of current 1s produced by
most of the battery ‘ rencwer ** liquids now
They are frequently nothing
more than new acid. A few contaia sodium
sulphate or * Glauber’s salt,” which cxer-
cises the same kind of eﬁect—-as has been
well known to chemists for years.

None of these things do any good to the
accumulator. Most of them are more likely
to do it harm. Until-the chemists discover
something altogether new about these bat-
teries the only way to effectively recharge
an accumulator will be the good old--
fashioned way of running an clectric current
throngh it.
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A Plea for More Origina]ity in Design.

By LIEUT.-COMMANDER H. W. SHQVE, D.S.0., R.N.

- - - - - -

hY

A YEAR or so ago practically every
{ wireless regeiver designed and built
) in this country consisted essentially
of a single insulating panel on which all, or
practically ell, the components ere
mounted, the wiring, generally flexible and
insulated by heavy sleeving, being run more
or less anyhow between them. Dielectric
losses were usually enormous, and the in-
stability .of H.F. stages something to make
the angels weep. Nearly all HF. sets,
therefgrg; had damping devices (generally
potentiometers), and the further losses thus
introdueed; together with those inherent
in the inefficient wiring, were compensated
by the brutal use of magnetic reaction.
Even now, many amateurs scem to think
that they cannot, possibly be gettinz the
best out of their sets unless provision is
made for this, even in sets having two stages
of H.F. where it may be confidently asserted
that the need for it is a sure sign of ineffi-
ciency: somewhere.

To the development of short-wave work
may be attributed a good deal of the very
gratifying improvement in all-round effi-
‘ciency we have witnessed in the past. The
.general - adoption of heavy-gauge bare
wiring .is, perhaps, the greatest single step
forward., Not that either the square
“bus-har . or the practice of employing
sharp right-angled bends is ideally efficient.
But the employment of stiff connectors rigid
enoughi’to *“ stay put” does encourage &
striving after neatness of arrangement
which, though often soight primarily on
westhetic grounds, fosters a high standard
of workmanship, and thus indirectly,
perhaps, of efficiency.

The * American " Type.

Until- recently British practice -almost
invariably mounted the valves on the
front of the single panel, fully exposed to
the risks of accidental demage, collection of
dust between legs, ete. Accessibility was
the natural plea for this and it had weight,

so long as the further practice of screwing

the panel permanently into a totally en-
closed cabinet prevailed. (The latter prac-
tice probably arose from a desire to prevent
accidental disturbance of the loosely
flopping flexible wiring.) With the advent
of stiff connectors, the * American” ar-
rangement of inside valves, mounted on a
basehoard, readily accessible by lifting the
lid of the cabinet, and the * clean” front
panel with only the control knobs visible
externally, came into fashion, and to-day
:bids fair to become universal..

. Now, this method has enormous advan:
tages over the earlier one, not merely on
the score of appearance, safety to valves,
etc., but because it’ renders very much
eagier the working out of an efficient
Jviring plan, with short, well spaced leads,
But it seems to the present writer that we
are tending to standardise it too much,

" single panel alive so long.

| ,
| WE GETTING SHEEPLIKE ?
|

e 2 e BNl B St

For can we say that we have yet reached

- the point in wireless development where the

posgibilities of arrangement ‘have been
exhausted and we can definitely pronounce
one of them ‘ the best ™ ?

Too Much Standardisation.

There is always a danger of becoming
“ sheeplike ”” in these matters. Probably
it was this that kept the popularity of the
Commercial
manufacturers under modern conditions
are, of course, compelled to- standardise,
and their designs must be in accordance
with popular fashion. And they are
naturally slow to depait from an established
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round efficiency, and save in exceptional
circumstances, it' seems almost impossible
to beat the ““straight” circuit, with not
moro than one stage of H.F. Two such
stages may be used, if the constructor is
a highly skilled operator, or cares to fit
“ Neutrodyne ” control. But it seems very
doubtful if—with a decent aerial system—
it is worth while. And the design and
adjustment {dpart from subsequent hand-
ling) of a “ Neutrodyne ” is not easy. It
is generally best to mmake up such a set
from a published design, worked out by
those who have better facilities for experi:
ment than the average constructor. (I am
not here referring to the amateur whose
wireless interest is centred in experimental
work, and who, thereforc, has probably
provided himself with a fairly equipped
workshop). The same applics to the
‘“Super-Het.” i

But with a straight circuit there is

- certainly a big field for the ordinary

“ handy-man constructor who can pro-
duce at comparatively: small expense
something really novel, neat and super-
efficient. Working out * housing schemes
for sets in various odd bits of furniture, old
writing desks, occasional tables, etc., has
its interest. But, for the maximum of

practice, which they know will sell, in
favour of something which their customers
may regard as “freakish.” So mnearly all
of them are now making * American”
type scts. And nearly all the very ex-
cellent designs worked out by technical
writers and published for the benefit of
home constructors, follow the same plan.
Again, these writers have to think of what
components, cabinets, -etc., will be most
readily obtainable by their readers. As
also what those readers think an up-to-date
sct ought to look like.

Advice fo the Constructor,

Here, then, seems to be the chance of
the amateur designer to produce some-
thing original and, maybe, superior to the
prevailing type. - In this, I think there is

far less originality displayed to-day than

there used to be. I am not referring to
the working out 6f new circuits. For all-

efficiency, it is generally best to design a
special cabinet for the set.  Why not try :
(1) Building the set in two or more
“‘ stories,” one valve on each, and so
producing a receiver wherein the usual
proportions of length to. beight are
reversed ? :

(2) Gétting away from the *‘ panel™
arrangement altogether ; insulation,
where necessary, being provided by
bushing in the sides of the cabinet ?

(3) Originality in the general.shape of
the ‘cabinet. Why should a wireless
set necessarily be a rectangular, box:
like affair ? '

And so on, ad nfinitum. But don’t
forget that you are designing a wireless sat.
The * freak ” instrument, *“camouflaged ”
as something, else, is, in the, present. writer's
humble.opinion, at any rate, simply a silkv
“stunt.” And it is rarely efficient.
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P CURRENT TOPICS :

+ _ By THE EDITOR. -

¢ The -Savoy Orpheans. Band-—Gaptain Lckersley and the Home y

B Constructor—The Wireless Section of the ILE.E.—A Decision’

¢ j and What It Means. ) .

P £ - >t et e
issue of the “ Radio Times.” We do not

IN this issue our .broadeasting corre-
spondent, “ 0. H. M.,” throws interest-
ing light on the decision of the Savoy
bands not to continue broadcasting.
.The Savoy Orpheans have made them-
selves universally. popular with listeners

throughout the country, and their attitude -

in not coming to another practical arrange-
ment with the B.B.C: is somncwhat unfortu-
nate. Thero is no doubt that if it had not
been for broadcasting the Savoy Orpheans
band would never have attained its present
degree of popularity, and in all probability
their manager, Mr. de Mornys, would not
have been able successfully to run the
Orpheans’ concerts at the Queen’s Hall
and at other concert halls in the provinces.

The B.B.C. and the Orpheans.

Broadcasting has made the Savoy Or-

pheans a world-wide reputation—a reputa-
tion which, in the ordinary course of events,
would have been for some time pretty well
limited to the Savoy Hotel and to a
fairly limited number of people. No doubt
the fame of the band would have spread
_to the outside world in due course, and
concerts might have been arranged for the
benefit of that section of the public which
does not visit the Savoy Hotel. But never-
theless, that would have taken time, and
broadcasting may safely be said to have been
responsible for the rapidity with which the
Savoy Orpheans have made themselves
universally known and liked.

We understand that the terms of - the

proposed rLew agreement were somewhat

severe, and the B.B.C. did not feel justified
in alloeatinghso much of their programme
money to the engagement of the Savoy
Orpheans when they could obtain the
services of many other bands playing at
London restaurants, cabarets, etc., which,
if not better than the Savoy Orpheans,
may Le said in many cases to be quite as
good.

There are Others.

When the Savoy Orpheans began broad-
casting in the summer of 1923 they practi-

cally had the ether to themselves, and there -

was no other dance band being bhroadcast
at that time which could in any way
compare with. them. But the situation has
changed to-day, and listeners are well
aware of the fact that there are many other
bands in London which broadeast with
quite as good results as the Savoy Orpheans.

Thorefore, although it is regrettable that
such a great favourite as the Savoy Orpheans
Band should make this decision, it_is not a
matter for despair. We feel sure that
listeners will find ample satisfaction and
ample compensation for their disappoint-
ment in the many other bands which the
B.B.C. intend to broadcast from time to
time, .

* *® £

Our attention has been drawn to an
article by Captain Eckersley in a recent

Popular Wireless and Wireless Review, January 16th, 1926,

propose to criticise this article at any
length; because we do not feel that we should
waste valuable space on such a criticism ;
bat a few words in passing seem to be called
for, in view of the fact that Captain Eckers-
ley, as Chief Engineer of the B.B.C., speaks
with some authority and undoubtedly has
the ear of many thousands of listeners in
this country.

A Humos:rist’s Views,

Whether the hona-fide amateur and ex-
f)erimentor will take what Captain Eckers-
ey says in his article seriously, we do not
know, but, in short, he suggests in his
article that it is much better to buy a ready-
made zet than to build one at home.

We confess we are astounded, although
considerably amused, at these extraordinary
views of Captain Eckersley

That they will receive scant attention
from amateurs in this country goes without
saying, but we cannot help commenting on
the fact that it seems a very great pity
that Captain Eckersley should vent such
peculiar views at this time in the. history
of broadcasting. But Captain Eckersley
was always something of a humorist.

® #

We learn that the committee of the wire-
less section of the Institution of Electrical
Engineers has further carcfully considered
the proposal for a new institute of wireless
engineers, and is definitely of the opinion
that the interests of qualified professional
wireless engincers are best served by the
Institution of Electrical Engineers. The
wireless section of the institution has already
deprecated the formation of a new institute
of wireless engineers, and feels confident
that it is unnecessary and will not be sup-
ported by representative and qualified pro-
fessional wireless engineers.

The Institution of Electrical Engineers
has already explained that an engineer
with adequate wireless gqualifications can
become a corporate member of the institu-
tion, and that other wireless engineers not
reaching that standard are eligible as
graduates, and, as such, can attend all
meetings of the wireless section as well as
those of the institution.

Wireless Engineers.

The committee have taken into considera-
tion the suggestions arising out of the pre-
vious correspondence on this subject which
appeared in the Press, and, with a view to
improving and extending the activities of
the wireless section and making it more
definitely representative of professional
wireless engineers, the committee submitted
the following recommendations, which have
been approved by the council of the insti-
tution :

1. While it is essential that the standard
of qualifications for membership of the
institution should be maintained, more
opportunity is to be afforded to the physicist
engaged in wireless work to become a mem-
ber of the institution.

.Applications  for membership . of . the.
institution based upon the usual general

-scientific training and wireless professional
 qualifications to be referred by the secretary

to a. wireless section membership sub-
committee, which will' make reports and
recommendations for the guidance of the
membership committee of the council.

Wider Seope.

2. The qualifications for membership of
the wireless section to remain as at present,
viz. : “ That he is a member of the institu-
tion and is actively engaged in the study,
design, manufacture, or operation of wire-
less or high-frequency “erigineering appara-
tus,” and the wireless section membership-
sub-committee to scrutinise all new apph-
cations for membership of the wireless
section and decide who shall be admitted
to it.

The sub-committee to be authorised to
call for full particulars as to the nature of
the study undertaken by an applicant or
for particulars of his work in design, manu-
facture, or operation, in order to satisfy
themselves that the applicant is properly
qualified in wireless engineering.

3. The fact to be emphasised and more

widely published that the meetings of the
wireless section are open to all members of
the institution.
. 4. The wireless section committec to get
into direct touch with the local centre
committees for the purpose of ascertaining
the possibility .of :

(«) Starting local wireless sections.

(b) Stimulating efforts to produce local
wireless papers.

(c) Suggesting the reading of available
suitable papers, or giving of lectures
at local centres.

5. Each local wireless section, when pro-
perly constituted, to be entitled to elect or
nominate one wireless member to the wire-
less section committee. For this purpose a
local wireless section shall consist of at least
fifteen members, who must already be
members of the main wireless section.

A Wireless Seetion.

6. The papers and the discussions of the
wireless section and other wireless papers,
in addition to appearing in the journal of
the institution, to be fssued separately in
the form of “ Proceedings of ‘the wircless
section.”

7. The chairman of the wireless com-
mittee to be an ex-officio member of council,
in the same way as are the chairmen of
local centres, as soon as the necessary
alterations to the bylaws can bec made,
but in the meantime he will be-invited, to
attend all meetings- of the council. ~

IR
SPECIAL FEATURES

FOR OUR READERS.

The following special articles will
shortly be published in “P.W.”

Four Electrode Valve Circuits.

By Captain H. J. Round.
(Clhief Research Engineer, Marconi Co.-

I

An Interview with Edison.

The first interview with this world-

famous inventor ever published in a

British Radio Journal. This interview

was obtained, after a year’s effort,

by our New York correspondent, Mr.
L. W. CORBETT.
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The Amplifier Designed and Described by

P. R. BIRD.

(Assistant Technical Editor.)

4 Constructional Work by
4 C. A, MEADOWS,
(Technical Staff.)
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connectel to a crystal set,

up to loud-speaker strength.

NE of the most useful and at the same
time one of the simplest pieces of
wireless apparatus to construct is a

one-valve L.F. amplifier. It is also one of
the easiest pieces of radio gear to handle.
A one-valve amplifier of the nature of
the one described in this article can be
used in conjunction with both ecrystal and
valve receivers of almost any description.
The purpose of an L.F. amplifier is to
increase signal strength—mnot to increase
range of reception. It does to some extent
carry out the latter too, but that is merely
incidental, as it were, to its real function.
When signals are hardly strong enough to
operate telephone receivers or a loud
speaker comfortably, or when it is desired

to convert fairly loud ’phonc signals into,

comfortable medium-sized loud speaker
signals, then a one-valve amplifier should

The complete instrument ha: a neat basinais-.
like appearance.

be used. Also, of course, it can be brought

into service to bring medium-sized loud- .

speaker signals up to large-sized loud-
speaker signals.

Note from the above -the approximate
degrec of amplification that should be
expected from a one-valve amplifier. It
would not, for instance, be such that very
faint crystal set signals would be brought

Two or three stages of L.F.
valve amplification would be
required for that. It has frequently been
stated that every stage of efficient trans-
former-coupled, L.F. amplification should
magnify signal strength by five times. This
is distinetly misleading if not incorrect.

LR AR TR TG T T U T

LIST OF COMPONENTS
1 Panel, 5in, X 8 in. x J in.,
With Cabinet 5 in. deep (Peto-~
Scott) . B ..
1 Ferranti L.F. Transformer
(Type A.F. 2).. o
1 ** Lissenstat Minor *> Rheostat 3
1 Set *“ Security >* Valve Sockets 1
15 W.0. Type Terminals a1 1.8
= Wire, Transfers, Serews, ete. .. 1 6
SRR
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Most people will consider that two or three
times is nearer the mark as judged by
audible results. As a matter of fact, L.F.
amplification will vary in accordance with
the strength of the original signals ; a greater
degrec of magnification frequently obtaining
in the case of louder initial signals than in
the case of weaker ones.

It is for this reason that L.F. amplifi-
cation is employed for increasing volume
and not reception ‘distance. To increase
range of reception efficiently, H.F. amplifi-
cation must be resorted to.

Reliable Components Essential.

The one-valve L.F. amplifier consists of
an L.F. transformer, a filament resistance,
3 valve-holder, terminals, panel and case.
No tuning is required, the only possible
adjustments being carried out with the
filament resistancc which controls the heat
of the valve filament and which is by no
means a eritical adjustment, and the
wander plugs of the HLT. and grid bias
(if used). These last are quite secondary
controls, and once good positions are dis-
covered rarely require attention.

Fig. 1 is the theoretical diagram of the
circuit. It will be seen that it is far from
being complicated. The signals from a
crystal set or a valve set are fed into the
input terminals, across which is connecter
the primary winding of the L.F. transformer.
From this the energy is transferred to the
secondary winding, and then passed on to
the valve, which performs the funetion of
amplification, assisted by the high-tension

% The amplifier is shown in this photozrash
-¥
N
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battery and filament-lighting battery. In
principle and in application nothing in radio
could be simpler. 1n fact, constructors whose
valve experience is limited can be assured
that a one-valve amplifier is as simple to
construct and even easier to handle than an
ordinary crystal set.

The exact size of case and panel given
need not be adhered to, nor need the
particular transformer or filament resistance
specified be used. Constructors are warned,
however, against purchasing cheap trans-
formers of obscure origin. Above all other
wireless components, it pays to purchase a
really good L.F. transformer.

Concerning Transformers. :

If funds permit, we would go as far as
to advise readers to give preference to the
new 25/- Ferranti—it is well worth the
extra 7/6. There are a whole horde of cheap
transformers on the market which, if not
hopelessly ““ dud,” compare very badly
with the higher-class makes, such as the

——e

Fhones

Lheoretial Corcund”

Fiq 1.

- = B

Ferranti, R.I., Eureka, C.AV., B.T.H.,
Marconi “ Ideal,” Igranic, etc., ete. It
must not be imagined that we consider the
above applies to every L.F. transformer
costing anything below 15/- or so—there
are, of course, notable exceptions.

It must be rememkered that all the follow-
ing constructional details apply to the
assembly of the parts quoted in the
accompanying list, and that modifications
may be necessary should any diversion from
that list be made.

Three-sixteenth inch ebonite of good,
branded quality should be used for the

(Condinued on page 1162.)
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8in. by 5in. panel, which should be marked
out eand drilled in accordance with the
panel drilling diagram, Fig. 2.

The holes for the 15 terminals should be
tapped if possible. 4 B.A. will be the size
for which a fi-in. drill will be required.
The Lissenstat Minor or other filament resis-
tance used will require alarger hole than that,
and if no large drills are available, the tang
of a file will have to be brought into service.
for enlarging purposes.

For further details in respect of panel
drilling in general and the mounting of the
valve sockets in particular the constructor
is advised to turn to the feature entitled,
“ For the Constructor,” in the Radiotorial
pages.

Wiring-up the Amplifier.

Having mounted the terminals, valve
sockets and filament remstance, the trans-
former tan be fixed in position. This is held
by means of two countersinking brass screws
(4 B.A) and nuts—the positions are
indicated in the panel drilling diagram.
This completed, there remains but the
wiring, which is by no means complicated.
Square section tinned copper wire should
be used, and soldering carried out wherever
possible.

o Ta
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The arrangement of the transformer connections will be maie clear by a study of tie abbve.

It will be noticed that two of the terminals
are connected together (one on each side
marked H.T.+) but that no other internal
connection is made to either. The purpose of
these two terminals iz to carry through
the HLT. plus connection from the set or

“amplifier to which the instrument is

coupled, a separate

H.T. plus connection

or “ tapping” being

P
1 <$_ 5/6. | ‘é-
t ‘*7 ‘ i —f- 6B l b wiring dia.gran; and the
|

provided for this
amplifier. This will be
made clearer when we
discuss its use. The
list of point-to-point
connections will render

internal connec-

-
=

the
_té_ ....___..._.___¢_i .____,J_‘é—- tions easy to ' follow
1 + and, of ‘course, the

under - panel photo-
i graphs will -matérially
assist. Given these, the
constiuctor can ha,rdly
go Wrong,’ ulthough
naturally’ it* is advis-
able to proceed care-
fully and hot with
undue-baste. -

s :|”
3 _é-_

y'I
l8|

g /”P“f'l l%” /-y*"‘ | 2’/6“ lde l
| —_4;‘*, | Aont —}% -
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As each connection
is complicated it is a

o

' %" |17' off with a pencil on
both the wiring dia-
gram and the point-to-

point check list.

The Cabinet.

The wiring com-
pleted, a soft rag
should be taken and

* every scrap of Fluxite,
dust, cte., removed.
The transfers can then
be affixed to the front
of the panel.

The case should
have either internal or
external measurements

Fig. 2— 07/////'15} | Layou!

corresponding with the
size of the panel (8 in.

[orwn. 8Y[ A-O. . S
Vexorey | AL by 6 in.), according
lser:wo 1A 558 to the method of fixing.

good scheme to tick it.

RO (G

With those measurements internally, two
fillets of 1-in. wood can be fixed in the case
and the pauel dropped in. This is a neat,
simple method.

The case or cabinet, however, is quite an
unimportant feature, and can bdé modified
iccording to individual tastés.- It can be
either sloping or horizontal, plair or orna-
mental. Itsonly objectsare to hold the panel

IR DRI T nnnne
POINT-TO-POINT CONN ECTIUNS

The two input o terminals are con
= nected direct to the terminals of the 'L.F
= transformer marked “IP” and ‘‘OP.

Z The * 0.5.” transformer terminal should
£ be joined to the grid-socket of the valve
= holder, and the ‘IS * terminal of the
= transformer to the- vnd bias negative
= terminal.

The positive grid -bias is connected to
= L.T. negative, which is joined fo the =
= corresponding terminal on the other side of =
= the panel, and to one side of the rheostat. =
‘Other side of the rheostat is taken to =
one filament socket of the valve-holder. =

The other filament sockst goes to L.T. =
= positive, which joins “the ‘corresponding =
= terminal on the other side of the panel, =
= and opposite H.T.negative and H.T. positive =

LN

HIRImMRmIneasnennneE

= terminals respectively should be eonnecte:
together. The remaiming H.T. positiv
= terminal” should be taken to ome * out:
put *’ terminal, the remaining ** output
terminal to the plate’ socket of the valy
H.T. negative and L.T. negatlv
= are connected together.

STHHRDBHIRNNER RN HnnE

up and to prevent dust accumsulating. As
long =23 it does these two things that is all
that. matters from a general pomt of view.
The amplifier being ready for use, it will
be’as well briefly to detail how it is used.
When it is employed with a crystal set it
will be -operating as a first stage L. F.
amplifier, and it is probable that no grld bias
will be required. In this case the two grid
bias terminals should be connected together
by means of a short length of wire.
The left-hand L.T. — should be left
unconnected. The ’phone terminals of
the crystal set should be connected to the
amplifier “input” terminals , and the

fContinued on page 1164.)
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The success of a modern factory depends entirely
on the tocl room. Here are made the tools and equip-

) ment necessary in the manufacture of our numerous
25 components. The machines are Centre Lathes, Milling
£ and Grinding Machines, etc., and the work is most
accurate and highly skilled. The perfect tools made in
this department enabled us to manufacture such a
well-known high quality component at such a redsonable
price as

THE LOW LOSS SQUARE LAW CONDENSER

The remarkably low prices are :—

Size. Price without vernier Price with vernier.
00k 9/~ 10/6 =
10005 8/- 9/6
0003 7/8 9/s
00023 6/6 8/~

COMPLETE WITH KNOB AND DIAL.
Dea’crs are invited to send for 1926 Calendar, Cata’ogue & Trade Terms.

199-205, PENTONVILLE ROAD, KING’S CROSS, LONDON, N. 1
'Phone: Clerkenwell 9344, 5, and 6. ‘Grams : *‘ Ormondengi, Kincross.”

= - Factory : WHISKIN STREET, CLERKENWELL, E.C.1.

ALREADY OF HEN RADIO CAME

o e S R PR L—

—— 2w We specialise in turning Brass and Siecl Screws and
). : Machine Parts and Accessories of all descriptions.

LR e L e
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(Continued from page 1162.)
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*phones connected to the latter instrument’s
“output” terminals. A 60 or so volt H.T.
battery shauld be connected to the top

H.T. plus terminal and to the H.T. minus
terminal and the L.T. battery to those
two terminals marked IL.T. All these
connections are made to the right-hand
terminals, the others being ignored.

A very clear idea of the wiring can be obtained from the above photograph.

Popular Wireless and Wireless Review, January 16th, 1926.

Connecticns for Valve Receiver.

A two-volt accumulator will be required
if a dull emitter valve of the Cossor Wuncell

‘or Ediswan A.R.D.E. type is used. There
-are many other types, of course, which are
equally suitable.

Using the amplifier with a valve set the
battery connections are similar to the
above, being ‘removed from the receiver in
the first place, and
the receiver’s
battery terminals
connected to the
left-hand amplifier
battery terminals
{with exception of
H.T.) with short
lengths of wire.
Telephone receiv-
crs or loud speak-
ers are connected
to the aniplifier
“output” and
“input ”  joined
to the receiver’s
'phone terminals,

* The two H.T. —
terminals on the
amplifier should
not be used when
it is being em-
ployed with a valve set, the H.T.— to set
lead being taken direct from the battery to
the H.T. — on the valve set. ;

Grid bias may be found to be useful and
in this case connections are taken from the
grid bias terminals to

:4@1

AT,

_,- Grd 3/{35 ¢

a small dry battery.
Proper batteries of 9
volts, tapped at every
1} volts are sold for the
purpose. If the same
amount of H.T. is to
be employed for both
the receiver and the

©r

amplifier—we do not
recommend this— the

*S _r—=

two right hand H.T.
plus terminals should
be joined together.

(@) Separate H.T.

w
o- -0

If not, two H.T. plus
wander plugs can be
1 brought into service on
the: same battery,
higher points being
selected for the ampli-
— fying stage, as re-
presented by the top
H.T. plus terminal.

In -conclusion, it is
regretted that no really

+
Q

.‘,

definite - details in
respect of the amount
of grid bias on H.T., or
even the value to use,
can be given. The
amplifier _can be used

g T Z/:ﬁgnsé/‘
. Ou//bu/' o

in, so many different

1 ways, or, at least, with

t so many different sets,
that very many,

. different conditions

would have to be taken

ol L—

v

Fig. 3; ) ' Mmﬂ _0_/@9_@@

@ into consideration, but

a perusal of ether

articles on valves and

amplifiers given from

A time to time in * P.\V:”

cmoert 771 Wwill assist the reader in
SER:NC |@ 559 th.is respect.
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Fixed Condensers.

ORE manufacturing erimes have been
committed in these components than
in any other, and purchasers should

on no account buy any fixed condenser
which does not carry a teliable guarantee of
capacity within a few per cent of its
nomiral value. Unfortunately, very few
amateurs (or condenser manufacturers)
possess apparatus to measure accurately the
value of a condenser, but it can be checked
approximately in many cases by connecting
the condenser across -a variometer and
tuning the combination to the local broad-
oasting station or other signal. If the fixed
condenser i3 now replaced by a good variable
condenser and the system retuned by ad-
justing the latter, the capacity of the fixed
condenser can be computed from the read-
ing of the variable condenser, whilst the
relative strength of the received signals will
give a fair idea of the losses in the fixed
condenscr.,

Connections.

The insulation resistance of these con-

. densers is also of great importance and can

be-tested in the following way. Charge the
condenser from an H.T.battery and discharge
it; through a pair of *phones (after remoying
the battery connections), noting the loudness
of the click obtained. Now repeat the
operations, allowing a period of, siy, five
minutes to €lapse between the removal of
the battery connections and the discharge.
If the click is very much weaker the
insulation resistance is low, and the con-
denser should not be used.

A few words about connecting fixed
condensers will not be out of place here.
Many of these components are mounted in
composition containers, and the greatest care
is necessary in making soldered connections
to these condensers to avoid softening the
composition, which - would damage the
condenser by loosening the terminal screw.

Round or Square Bus-wire.

It is usual to prefer the square bus-
wire, owing to the fact that it looks
more ‘‘ professional.”” This is, however,
about. its only advantage, and it is more
difficult to work with, for two or three
reasons, In the first place, all the bends
have to be made in such a way that the
wire is not twisted, or else the good looks
ot the wiring are spoiled. With round wire,
however, it does not matter if the wire
becomes twisted, as it cannot be noticed.

Secondly, the square wire, for some
reason, always seems to be harder, and is
more difficult to get into awkward corners
than the nice soft round wire.

Thirdly, the square wire is often made
unnecessarily thick, although thinner varie-
ties can be obtained if you are particular to
ask for them at the time of purchasing.

Round wire has just as much to recom-
mend it, from the theoretical ‘or technical
standpoint, and if you find it more con-
venient, there is no technical reason why you
should not use it.
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%ﬁ Gives

Hairs-breadthTunin
Slow Motion Selectivity
Last Ounce Efficiency

N absolute accuracy of tuning \ :

never before possible is at-
g tained by the GECOPHONE
Low-Loss Slow-Motion Condenser

with its remarkable friction-drive
micrometer mevement—assisted by
the extra large control knob. Back-
lash is eliminated, and the degrees
by which it is possible to move
round the dial are so infinitesimal
that stations previously inaccessible
can be picked up with ease.

0
WE

(T

Your Wireless dealer
will demonstrate it !

Micrometer adjust-
menl—the secrel of
super - sensilive
luning.

PRICES :
*0002 m/d.

!
00025 mfd. ..
0003 mfd. ..
0005 m;d. .. 27/6 ww
L i %ARIABIE CONDENSER

Adot. of The General Electric Co., Lid., Maznat House, Kingsway, London, W.C.2.

-
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FOREIGN RADIO NEWS.

FROM COUR OWN CORRESPONDENTS
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Tax on French Amateurs.

HE fnancial crisis in France is threaten-
ing to affect radio amateurs, as_it is
undératood that part of the Briand

Government’s financial proposals is a new
tax on all private sending or receiving sets.
The proposals will certainly not go
through without the most energetic protest
by the ever-increasing number of French
radio -fans, and already in Marseilles, the
local radio clubs have taken up the cudgels
on behalf of their members, and are con-
ducting an energetic campaign of protest.
The treasury’s proposals réally comprise
two taxes, one on crystel sets, and one on
valves. The latter 'is accepted by the
radio organisations with the proviso that
the yield "of the tax be pooled into a fund
for the encouragement of radio research and
the better development of government
radio ‘stations. " The former proposal is
condemned 25 being undemocratic, since it
penalises the humblest listener to the same
cxtent as the possessor of an elaborate set.

Radio Religious Rivalry.

The ultra-Protestants in Holland are
manifésting alarm at the increasing " use
being made of radio by Roman Catholics

- for diffusion of their religious views, and
there is telk of the matter being raised in
the Dutch Chamber.

A ‘special ‘associativn, the * Radio-
Catholic Service,” broadcasts not only
Sunday eatholic- services, but also catholie
religious instruction on Tuesdays, and the
leading Dutch station, Hilversum, on a recent
Sunday broadcast the choral mass and
entire service at the Dominican Church in
Amnsterdam.

Broadeasting Propaganda Against Xmas.

. Listeners who on Christmas Eve picked
up the Moscow stations had an oppurtunity
of hearing.a specimen of the propaganda
which the Soviet authorities are conducting
against certain of the beliefs and observances
of the Greek Orthodox Church to which
theyv object.

The subject of tHe lecture was Christmas,-

and the Moscow lecturers -were at great
pains to point out that, while there was,
from the Soviet point of view, no harm in
observing the day as a holiday, December 25
has no real moral or historical significance,
being merely the adaptation by the Church
of an old Pagan festival, the observance of

which was general throughout Europe,

before the Christian era.

French Radio Time Signals.

It is announced that, from January 1lst,
Lyons radio station has discontinued trans-
mitting time signals. These will, so far as
France is concerned, be broadcast only
from the Eiffel Tower and the Croix d’Hins
(L Y) stations. Some minor modifications
in the way of anncuncing these signals are
also intimated.

Dutch Short-Wave Experiments.

The Dutch Ministry for the Colonics
announces that, in conjunction with the
state postal authorities, it is conducting

- +- 3k

shdrt-wave experiments with a view to
citablishing regular communication with
the government stations in the Dutch.East
Indies: The trials are being made by the
colonial office (PCU U) on 42 metres,
and by the post officc (PCMM) on 25
metres.

Radio on the Rhine.

Although the Allied military occupation
authorities on December 16th removad all
restrictions on the possession of “adio
receiving Sets by private persons in the
Rhineland, and shops are now alowed to
sell sets freely, there are none but irate
listeniers as yet in this part of Germany.

Radi6 amatcurs are complaining bitterly

University of Toulouse. A start is being
madc with the lectures of various professors
of the faculties of arts and of medicine.

America and Austria Leading.

The radio review ‘‘ Radio-Umschau” pub-
lishes comparative figures showing in various
countriés- the number of radio licences
granted per head of the population. From
this list it appears that the United States
take first place with one set for every 32
inhabitants. Next comes little Austria
with one for every 40. Germany has only
one per every 60, while Czecho-Slovakia is
far in the rear with one set for every 800 of
population. ;

The number of licences granted in Ger-:
many during Nowember, 1925, the last
month for which official statistics are
available, shows an average daily increase
of 1,768, a more rapid rate of growth than
that of any other country. The number of
American broadcasting stations, however,
shows, according to the same authority, a
great slump. On September 30th, 1921,

The giant transmitting coils used at the new wireless station at Berlin,

of this state of affairs, which they ascribe
to the dilatoriness and ill-will of the German
authorities, who, while professing to favour
radio enthusiasm, have not yet set up any
machinery for registering radio users in the
Rhincland.

This is proving a great blow to firms selling
radio sets, as in view of the removal of the
Allied restrictions they had rushed big
stocks into the district.

Two Exhibitions for France.

Two amateur radio exhibitions will
shortly be held in France. Nice will lead
the way with one from January 20th to
February 13th. Metz will have the first
radio exhibition in Alsace Lorraine, starting
on January 28th and lasting four days.
Both shows are meant primarily for
amateurs, but a small .section will be

allocated to radio firms to exhibit novelties.

Radio-Toulouse University Lecture Broadeasts.
Arrangements have been made whereby

the Radio-Toulogge- station will broadcast

lecturcs by the various professors at the

at-the height of the radio boom, there were
1,100 broadcasting stations in the United
States, and this number had now been

reduced to 550.
> %

Japan Forging Ahead:

It is only a few months since receiving
sets'were allowed freely in Japan,but already,
in Tokio alone, the number of licence-
holders is over 75,000. It is thought likely
that the next twelve months will see this
figure at least doubled,

During the Sterm.

During the terrific® storm which swept
France on December 23rd, radio proved of
inestimable help in relieving the pressurc on
the telegraphic wires which, in many cases,
had broken down as the result of the storm.

During that one day, the French station
of Saint-Assise sent out 32,000 words to
New York, 18,000 words to London, and
over 10,000 words to other destinations
overseas. Thanks to radio, every mesvage
was sent out on schedule time.
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A touch on the vernier and there’s the voice quite clear . . .

What is it ?

Sounds like French .

. But what are they

saying ¢ You simply don’t know.

Here is the way to master
French in a few months

By the Linguaphone method
you learn French (or any other
language you wish to acquire)
just as you first learned English
—>by hearing it spoken.

You simply slip a Linguaphone
record on. your gramophone
whenever you have a moment to
spare and listen while a native
teacher talks to you-—talks with
the perfect Parisian accent, while
you follow, in the special pictorial
text-book, not only the written
text but also the composite
pictures which include every
object named by the record
and illustrate all the actions
described.

The conversations on the fifteen
double-sided records which make
up the Linguaphone course cover
most common objects and situa-
tions. There are no ‘' grammar
book ” sentences. You learn
how to say and understand the
ordinary things of every day.

The Linguaphone rcpeats the
lessons as often as you wish, when
you wish, at the speed you wish.

And in-a few months you will
be able to listen enjoyably to
any French station you tune in,
understanding everything that’s
said-—announcements, lectures,
words of songs, and so on.

English, Spanish, German,
Italian, Afrikaans, and even
Esperanto can be learned by
Linguaphone. Radio enthusiasts
will remember that Esperanto
has been adopted as the official
language of the International
Radio Association.

You can test the
Lingaaphone Free

We will send you the Lingua-
phone outfit to try for seven
days absolutely free. If you
don’t find it all we claim, just
send it back. There’s no obliga-
tion on your part at all.

LINGUAPHONE

LANGUAGE RECORDS

FRENCH :@ SPANISH ITALIAN AFRIKAANS
GERMAN * ENGLISH

Post this Coupon for full details

To the Linguaphone Institute, 71, Napier House,
-27, High Holbora, London, W.C.1.

Please send me your 24-page illustrated book telling all about the
Linguaphone Language Records, the free trial offer, prices, the convenient
terms of deferred payment, and the Linguaphone method of learning.

OFRENCH [ISPANISH JJITALIAN [OJGERMAN
IJAFRIKAANS [ENGLISH ESPERANTO

Put a cross by the language you wish to learn. It is understood that
1 this request involves me in no obligation whatever.

1\ 2055 oo caponatn o - aaaooone o oo PRRI -~ ST O . O S~ T
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AusTrALIA—Box 2838 G.P.0., Sydney. FRANCE—1, Rue Lanternc 1, Lyons. Sourn
AFRICA—95, Hospital Road, Durban. HoLLaAND—Zwart Janstraat 138, Rotterdam.
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Adopt
Polar Cam-Vernier
Condensers —— for
greater selectivity

and precise tuning

HE Polar Cam-Vernier Condenser is one of the greatest
helps a wireless man can have. -The minuté changes in
wavelength that can be effected by mcans of the Cam-

Vernier device—impossible with any .other form of slow
motion—make any set infinitely more selective. Tuning-in_ of
distant stations is made far easier with the smoothly-workm
Cam-Vernier Condenser. Absence of gears obviates * backlash.’

Features that prove its worth

Knob and Dia'. The tvpe of
Knob adepted gives a comfortable
and positive grip. he dial scale
commences at 26 degrees, and
leaves off at 100 dezrees, recog-
nising that no tuning system can

ave a zero capacity. The wave-

Compensated Square Law. The
Polar Cam-Vernier Condenser has
a true square law characteristic,
when in use in your set. Specially
shaped vanes compensate for the
capacity of the circuit in shunt
with the instrument.

Robust Construction. High length range is predortionate to
mechanical efficiency distinguishes 26-10J, whatever coils are in
the Polar Condenser. Smooth, circuit.
but not too free, action for coarse
tuning, and a delightfully precise  Low Loss.  Although the lowest

reading of the scale is 26 degrees,
the Polar Condenser has not a
Patent Cam-Vermer device is hizh minimum capacity. It has a
embodied, giving a reduction particularly low dielectric loss.
of 10 to | over any portion of the End-plates are of best quality
scale. A smooth control is given ebonite, and these, combined with
to each movement, making the a low resistance form of contact
search for distant Stations a real with movinz plates, result in
pleasure. small loss.

motion for the fina! searc
Cam-Vernier. The ongmal Polar

i
.

Accurate Logging. The actual
setting of the vernier is recorded
on the dial, enabling an accurate
record of setting to be kept.

The Polar Cam-Vernier Condenser
capacities— 001 at 12/6 ; ‘0005 at 11/6;°0003 at 10/6.

Jor Sound De _n

Sold by all good Radw Dcalcrs and guaranteed for 12 months.
olar ** on the finest range of Radio Components.

Radio Communication Co., Ltd.
Street,

34.-35, Norfolk

Vanes are well spaced and care-
fully balanced, resulting in abso-
lute freedom from danger of
shortinz.

is available in 3

See the name

W.C.2

1
LS

Strand,
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| This is all the deposit you pay

for immediate delivery of the

World’s Best Wireless Apparatus—
Sets and Components—on

Deferred Terms!

Think what that means to you. The choice
of the most comprehensive Radio Stocks in
Great Britain —STERLING, GECOPHCNE,
MARCONI, BURNDEPT, LISSEN, BOWYER
LOWE, McMICHAEL, IGRANIC, to mention
but a few—and the complete Gamage range.
25% down on orders of £5 and upwards,
the balance in easy monthly instalments.

Send for full [lustrated Lists of
=y ireless Goods for Cash or Easy Terms.

GAMAGE WIRELESS SERVICE

COMPLETE Installations anywhere 2t minimum
cost, and expert advice given, no matter
what the origin of your set.

Fo-TTT T T T 1 g

J ¢ |F you are not getting the BEST out of
;Cuslomers Ofl)n.' l your set, Gamage will send an expert to
' recommendatiori! put matter right.

Vis Gamages best' You can test and inspect ANY MAKE of
A s Licernicnte. apparatus at Gamages Wireless Salon
[ .1 at any time, without obligation.

A. W. GAMAGE, itd., Holborn, London, E.C.1
T W L AT R O MRS v M R T

ohms, whiist a continuation ot
this is of 30 obms resistance,
The resistance element is wound
on a hard fibre strip under great
tension. One hole fixing is pro-
vided and the terminals are
;;_Iaced in convenicn® positions.

he contact arm has a smobth,
silky action, and all metal parts
are mickel-plated.

3/9 PEERLESS 3/9
DUAL RHEOSTAT

r °
Two in One!
Th Dual tat — 3
a Peeerfcig" Prt;l(?uct[};li?eray \vaya. | Ask your Dealer or send direct;
gpegiagyf designed to meet t]ll:e . e

emand for a resistance cqua
applicable to bright or duﬂ THE BEI'S\E)(:EDCDELE.EI:'BRICAL &

emitters, It has two windings—
oce offering a resistance of 6 22, Campbell Road, Bodford
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Patent
applied for

 New DuplexTerminal

WHILE it has not been found possible i
to improve the design of the T.C.C. |
Mansbridge Condenser, important alterations
have been effected in the actual metal case.
The new T.C.C. Mansbridge is fitted with
I Duplex terminals. A quick connection can
ol now be made by means of the milled head.
Soldering can still be carried out—a lug being
fitted as shown.
One further improvement to be found in the
S use of a metal top instead of a pitch sealing
compound. Thus the danger of heat affecting
the Condenser during soldering is now com-
pletely abolished. .
Once more T.C.C. demonstrates its ability to
lead the way in condenser design—its 20
years’ experience places it in a unique position
for bnilding genuire Mansbridge Condensers
accurately and economically.
T.C.C. Mansbridge Condensers are now
supplied in green metal cases in all values from
’OOSmeds. to 4mfds. Your Dealer stocks them

Get the new T.C.C. Mansbridge

. MansbridgeCondenser

Gilbert Ad. 4344

Advertisment of Telegraph Condenser Co., Lid., Kew, Surrey.
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MANY experi- koo
menters have t g
avoided using

resistance-capacity ¢
amplification on being
advised that it is in-
efficient, that it needs

a high anode voltage,

and that it is expensive

_to make and maintain.

Presumably  because ¢
two stages of resistance
coupling do not give
the same amplification
as two stages of trans-

By B. HONRI.
(B.B.C. Engineering Staff.)

In his second article Mr. Honri continwres his theme with regard to the
elimination of ‘‘ noise ’’ from.a set, and deals. with the merits of the

resistance-coupled amplifier.

former coupling (using *
the same anode volt- =
age) the former method is considered inef-
ficient. That there is a great improvement
in quality docs not scem to be taken into
account.

I do not say that it is not possible to
obtain *nice” loud-specaker reproduction
using low-frequency transformers. A few
of the best British-made transformers
give quite excellent results, but the good

I e e S S 2 e e
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CUTTING OUT NOISE:
“LET IT BE MUSIC.”
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a detector valve &r-
ranged for anode recti-.
fication. As explained
in a previous drticle,
“lower bend” or
anode rectification
gives crystal clarity,
and for this reason is
a great improvement
on the ordinary grid
leak and condenser
metkod. The rectify-
ing valve in this circuit
should be of the D.E.Q.
or S.6. type for the

e

may be taken that a low ratio trans-
former has a much higher primary imped-
ance than that of a high ratio transformer,
and consequently for the least distortion
a low ratio transformer should be used
(following the high .impedance detector
valve) for the first low-frequency stage.
The resistances in a resistance-coupled
amplifier offer equal  impedanee to all
frequencies” and, used

W

in connection with

correctly operated
valves, should give
‘ straight-line ” ampli-
fication, that is to say,
equal amplification is
given to notes of all
audible frequencics.

But why is this
straight-line amplifica-
tion necessary? Pro-

- { viding there is no dis-

4|[|||||||&

!

tortion at the trans-
mitting end, in the
detector circuit, or the
= loud speaker, a

Grid Biss
-

ones are expensive and even they do not
give as good quality as a chcaply made
resistance - coupled amplifier. Even the
very best transformers will not magnify
equally all audio - frequencies, will not
accurately reproduce both the roll of the
drum and the top notes of the piccolo.
Look at the advertised curves cf trans-
formers and notice whether middle
(2566 cycles) of the piano is reproduced
with the samre strength as an octave above
(512 cyeles).

Unequal Amplifieation.

In the United States the striving for
quantity and distance rather than quality
is even more marked than in England.
We find that most American low-frequency
transformers have high ratio windings
and give terrific magnification round about
1,000 cycles frequency. The designers,
in an effort to give great voltage magni-
fication_ in their transformers, in every
case lessen the number of turns on the
transformer primaries and consequently
the primary impedance. They forget the
close relation between the impedance of
transformer primaries and the preceding
valves, and do not seem to realise that a
great magnification. of the 1,000 cycle
frequency i3 useless for good quality
telephony if the same magnification is
not given to all the other audible f requencies.

It seems a pity that manufacturers
do not give experimenters more information
regarding their low-frequency transformer
products, particalarly with regard to the
impedance of the primary at various
audio-frequencizs. Roughly, however, it

f eI 3 ——— )
: = Aol 200000 | == |
-~
™
Wave o
1.6! S
) : o
P 14
-a00s| & cous p:
cupfe c’_) -% v
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/ &
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L ety 1 3
#
C Folentrometer
T fearor [ K70 % HG‘Z.
liexwsjrais EaL »

¢ straight-line ”’ ampl
fier will give an absolutely correct repro-
duction of the original music orspeech. ~All
the characteristics of the voice will be re-
produced, and (with the loud speaker at
the usual pianoforte strength) the piano
will sound exactly as if it were played in the
room. Admittedly, loud speakers do not yet
give “straight-line” repreduction of all
audible frequencies, but they are, never-
theless, the least distorting part of many
broadeast receivers. It is probably only at
the end of a good resistance amplifier that
the perfect loud speaker would sound any
better than the best types mow on the
market.
Tig. | shows a simple two-valve resistance-
coupled amplifier used in connection with

=% best results but the
. D.E3B, D.F.A4 and
other high-magnification valves may'also be
used. The anode resistance R1 should be
200,000 ohins when used in series with
D.E.Q. or S.6 valves, that is for the first
low-frequency stage. When the anode re-
sistance is in series with lower impedance
valves, "as in later low-frequency stages,
the resistance may be about 100,000 ohms.

The Coupling Condenser.

While it is certainly advisable to use
wire-wound anode resistances, very good
results may be obtained by using large
paste cartridge-type resistances. These are
very much cheaper than the wire-wound
type, hut they- are said to gradually dis-
integrate as a result of the heating-up
effect of the anode current. 1 have had
a three-stage low-frequency amplifier using

. paste resistances working for nearly a year
and it gives as good quality now, just as
free from hiss, as it did when it was first
made. But even the more satisfactory
wire-wound anode resistances may now be
obtained at less than half the price of the
hest low-frequency transformers, so that
really perfect amplifiers may be constructed
at a reasonable cost.

In view of the fact that the grid leak in
the lowfrequency stages may be -5 meg-
ohms, and that there is a high potential
difference across the coupling condenser,
the condenser should have a high insulation
resistance. Tt is, therefore, advisable to
use a mica-dielectric condenser in this
position and thus safeguard the valve
grids from unwanted positive bias. Thero
13 a difference of opinion as to the correct
value for coupling condensers in resistance
-amplifiers.

The usual American value for this
component is -006 mfd. and even though
this value “cuts off” some of the lower

(Continued on page 1171.)
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' FERRANTI INTERVALVEEANSFORMERS
‘ 2 . . 3 .
4 Varying resistance in a grid
! s A F E leak is the cause of much of
the crackling and parasitic

noise in Loud Speakers and
headphones. The Ediswan

Vacuum Grid Leak, the re-
I VACUUM sistance _element of which
! 1s manufactured by a secret

process, is safely enclosed in
[ a frosted glass tube, in a

vacuum. No chemical action
due to either atmosphere or
light rays can take place.
Result—a constant resistance
under all working conditions.

Made in six sizes, 03, 1'0,
20, 30, 40, and 50

EDISWAN

VACUUM megohms.
GRID LEAK 2/6 each.
ASE YOUR DEALER ABOUT THEM.

. The EDISON SWAN ELECTRIC Co,, Ltd.,
| 123/5, Queen Victoria Street, E.C.4.

AND SIT IN THE STALLS

Type AF4 - - 17/6
Type AF3 - - 28/
¢ The Nearly Perfect Transformer.”

Ask your dealer for Leaflets
Wago1 and Wagqo2 or write to

FERRANTI LIMITED, aNchshir:

STOP!

| The Hall Mark of ““Quality” Ebonite

is

Registered Trade Mark,

| Guaranteed It s
Free from BEQOL Ebonite
Surface not a

| Leakage. substitute.

| Do not be pul off with imitations—Ilook for the Brand.

‘ THE BRITISH EBONITE Co. Ltd., Hanwell, LONDON,W.7_

' ® English porcelain used. D
¥  Brass Fittings. Price 7 each.

ATHOL ENGINEERING C0., Cornet St., Hr. Broughton, Manchester.

This SPLENDID
“GENERAL RADIO”
LOUDSPEAKER

SENT UPON RECEIPT of

Lvery reader of * Popular
Wireless ”’ should sccure one of
these Splendid General Radio
Loud Speakers made and fully
guaranteed by the well - known
General RadioCo., Ltd., to-day.
Now for the first time offered on

our unheard-of bargain terms. DEPOSIT

ALL ABOUT THIS TRULY LOUD SPEAKER
This new General Radio * Hearthside ”” Loud
Speaker gives full size results at half size cost.
The secret of the full crystal clear volumc is
found in the new patented cast-in-diaphragm.
A new and unique adjustment fedture pro-
vides full adjustment control of the diaphragm,
and prevents any possibility of inferior resuits
through overloading by powerful sets. A point
of grcat interest to thosc intent on perfect,
distortionless reproduction is the fact that this
new Loud Speaker is provided with a horu
which is constructed cntirely of a non-metallic
substance, thus eliminating all vibration.
The superiority of the * Hearthside ” is particularly.cvident on cemparison
test. The equal reproduction over an unuvsually wide scale is a revelation.
The * Hearthside " J.oud Speaker is finished in crystalline black, and will
not look out of place in any roomt. Each instrument is carefully packed and
fully guarantced.

OUR GENEROUS TERMS.

8o sure are we that you will be more than satisAed we send this Splendid Loud
Speaker post paid upon receipt of 2/6 only. After receiving Loud Speaker, if satisfied,
the balance is payable, 4/- on receipt, and 4/- monthly untilonly, 38/6 is paid. Cash
with order, price (or balance within 7 days) 35/- only. Cash returned willingly it
not absolutely satisfied and Loud Speaker is rcturned, intact and undamaged,
within 7 days. Send 2/6 to-day to:

JAMES MARTIN & SONS (Dept. 263),
82, 8T. THOMAS’S STREET, LONDON, S.E.]
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audio-frequencies, . ’/"'l--_ |
better reproduction will flons ]
be obtained with this i
small condenser than s
with most transfor- SOhns ==
mers. Text-books. give oDz
various values, from |
006 to 1 mfd., as being |
the correct capacity. = DRAMLEY | A
But if the reader tries cixo by ffﬁ;;
various condensers for -

himself, he will find

that above ‘05 mfd. there is nb change in
the tone of the amplifier, showing that there
is no impedance to the lower audio-fre-
quencies.

On most loud speakers, the difference in
tone through using ‘01 instead of -05 mfd.
coupling condensers on the amplifier is
indistinguishable. ~This will, therefore,
influence our decision as to the value of
the coupling -condenser we shall use on our
amplifier. Reliable -01 mfd. mica condensers
may be bought for 4/- each, whereas a
mica condenser having a value of -05 mfd.
costs about 17/6. TFor all practical pur-
poses, a -0l ‘mica condenser will be found
most satisfactory and, moreover, is quite
cheap.

Traeing Distortion.

The circuit in Fig. 1 is suitable for clearly
receiving on the loud speaker the local
station at distances up to twenty-five
miles on an outside aerial. Above this
distance a high-frequency valve should be
added (Fig. 2), The valves in the low-
frequency amplifier seetion should be, for
the first stage, of the high-magnification
type (D.E.5 B, D.F.A4, and D.E3 B.
are examples). Any good make of medium
power valve may be used for the second
stage. The same type of valve may be
used for the third low-frequency stage if

on the local station for demonstrations
or dances, a valve with a larger grid swing,
such as the D.E5A. will be capable
of dealing with much power without dis-
tortion. Good results for thig stage may
also be obtained by using two ordinary
power valyes in parallel. It is, however,
quite impossible to obtain good quality with
“demonstration ’ strength wsing one or-
dinary power valve in the last stage.

Put & galvanometer in the grid circuit
of the last amplifier stage of such a recciver
and watch the needle kick when the valve
iz overloaded and running into grid current.
Those who give dembonstrations should use
such a circuit as given in Fig. 3, with .
a galvanometer at X and a milliammeter
at Y. The needles of both instruments
should be absolutely steady for undistorted:
amplification. A flick of the galvo ncedle
indicates grid current, and fluctuations of
the milliammeter may indicate rectification
on the amplifying valves. Demonstrators
should not be afraid of using a large number
of valws in parallel in the low-frequency
stages, and it is interesting to note that one
Public Address System, famous for the
quality of its loud-speaker demonstrations,
uses no less than eight open-mesh low-fre-
quency valves in the last stage.

A further development of this circuit,
(Fig. 4) is suitable for home use. Switching

stages of low-frequency amplification will
only be necessary on weak signals, and if
used on the local station will overload the
last valve. When very loud signals are-
desired, a valve of the D.E.5 A. type may
be used in the last stage, with suitable
grid negative adjustments, as was done in
the “demonstration ” cireuit.

It will be noticed that whatever low-
frequency valves are switched on the last
valve is always in use, giving a greater factor
of safety in the prevention of overloading
valves and also keeping the high tension to
the anodes of the first two low-frequency
valves coustant. It will be seen that if
the loud speaker is plugged on -to the
first low-frequency stage there will be a
great increase in the plate voltage on the
valve, necessitating an adjustment of grid
bias.

Toné Adjustment.

The steady anode current feed to the
last valve is prevented from going -through
the loud-speaker windings by the use of an
iron-core choke and a condenser. Possible
demagnetisation or “ burning- out” of the
loud speaker is thus prevented. A further
amplifier refinement is the provision of a
tone adjustment. It- will bé remembered
that the smaller the coupling condensers
are below -05 mfd. the more low notes are.

used on distant signals, but if the receiver ‘is arranged for cutting out high fre- cut off and the higher is the tone. In the
is used with all three low-frequency stages  quency and low-frequency stages. Three (Continued on page 1172.)
ors J I J o Tos Ry =
“ i 7 Imf ] .mmao;'

209000

100,000
.
156,000 ok
—

it

Imf '
o I
I

000 thms

E 15 ohms

FiG

RANK°BY
Crep A,
Zne




1172

B e e e o e = 14

{ CUTTING OUT NOISE.

¢ (Conti'nuéd from page 1171)
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same way, parallel condensers will by-pass
the higher frequencies without affecting
the lower frequencies, thus lowering the
tone. With the use of a series-parallel
condenser arrangement on the output choke
(shown close up in Fig. 5) a large number
of tone adjustmerits may be made. Paper
diclectric condensers may be used in the
tone filter.

You may ask what is the use of a tone
adjustment ? It certainly is true that
the tone as well as the strength of the
modulation of the transmission is varied
at the studio control-room where there
are some most elaborate coriecting and
differentiating circuits. Tt sometimes hap-

7 R '-"‘
Popular Wireless and Wireless Review, January 16th, 1926.

B e e S S e e e ab: 4

} WHICH TYPE OF |
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ALL desirous of picking up broadcast
programmmes have at some time or
another to answer the question printed
sbove. It seems to be an easy one to
answer, but if qualily is to be the main
consideration thc question assumes a
different a-sf)ect and is of extreme import-
ance. Few listeners and constructors realise
that a great deal of the distortion present
in loud-speaker sets is due to faulty
detection. They may have heard that
““ the crystal is the best,” but apart from
taking this statement for granted they have
not given the matter a thought.
Tn many cases the crystal

rectifier is capable of giving
extremely pure results, but
under some circumstances it
will give far from good results.
To obtain satisfactory recep-
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tion the -crystal should be
provided with fairly strong
impulses to rectify, and so it
should not be used alone at
distances above 12 miles from
the average B.B.C. station.
The writer has tried many
types of crystals and is still
to be convinced that this
much-vaunted rectifier is so
very much superior to the

pens that the tone of the loud speaker
itself .is not quite to our liking, that. the
acoustics of the room make the tone lower
than normal, or that reaction is used.
readers will have noticed the tone-lowering
effect of reaction. This may be minimised
by setting the tone adjuster too ,* high”
and selecting a condenser value which gives
the best correction.

In the circuit in Fig. 4 it has been con-
sidered_that if a signal is weak enough to
require reaction, the high-frequency valve
should be added with the recaction on the
tuned-anode coil ; hence, there is no ar-
rangement for putting reaction on the
aerial when the high-frequency valve is not
being used. Each valve is selected for its
own particular function and does one joly
well instead of two or three indifferently.

High Tension Supply.

The problem of high tension supply is
a knotty one whatever type of amplifier
is used. High tension dry batteries are
expensive and do not last very long.
Accumulators are more satisfactory, but
are expensive in the first cost, and have to
be periodically charged. Even the smallest
type of Leclanché cell is buiky and rather
messy. A.C. mains sometimes take a
lot of smoothing and D.C. mains are
usually of too high a voltage. D.C. mains
are perhaps the most satisfactory and 200
volts may be applied through a simple
smoothing system direct to the low-ire-
quency amplifier of a receiver. The detector
and high-frequency valves may be fed in
series with a Neon tube to bring down the
plate voltage. As for the other methods
of obtaining high tension, it-is purely a
matter of making the best of the job and
choosing the arrangement which is the
least inconvenient. ’

All-

* valve. Often a badly adljusted
erystal, or one with unsatisfactory physical
properties, will give a noisy hackground—
rushing sounds” being present in all the
reception.

H.F. Amplification.

Sometimes the crystal can be adjusted
so that silence is obtained when no modula-
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