POPULAR WIRELES ; AND WIRELESS REVIEW, October 23rd, 1926. REGISTERED AT THE G.P.0. AS A NEWSPAPER.

ANOTHER. SPLENDID GIFT WITH THIS ISSUE

» pli lai’

No. 229, Vol X. Scientific Adviser ; SIR OLIVER LODGE, F.R. s October 23rd, 1928.

The “P.W.” Constructors’

: Prxce
Guide £ zOO
Fine Free Supplement } §

for Readers. pAGE s As usua!

Two Extra Special Features.

THE FUTURE OF THE B.B.C.
By J. C. W. Reith

{Managing Director of the B.B.C. o
and

WHY I LINKED UP WITH “P.W.”
By Percy W. Harris, M.LR.E.

“THE RANGER.”

From the Very Short to the Longest Wave Leagths.
The Ideal Set for the “Reacher Out.”

Other Features Include

New York’s Radio Show. The Cryst,adyn‘eA-Circuit.
Parasitic Oscillations. Neutralising a Neptrodyne,
Noel Coward—on the B:B.C. Sideways Wound Coils.

ANOTHER FREE GIFT NEXT WEEK.




POPULAR WIRELESS AND WIRELESS REVIEW OctaberZird, 1523

3

A

V)

L,

]
e ;mmﬂ!’}\v fir.
i

i

Smoking

PLAYER’S

Navy Cut

CIGARETTES

o 10 for 6d. 20 for 11id.
50 for 2/5 100 for 4/8 .
. 1327
I = U= I S =) M S = M o DR =) mmﬁﬁi@




Populay Wireléss and Wireless Review; October 23rd, 1926.

| and STERLING
TRANSFORMERS AND CHOKES

Made vouzh the infinite care which characterues
the products of outstandling geniws:

MARCONIPHONE IDEAL
TRANSFORMER.
Guaranteed  distortionless.
The ! Ideal . will ampliiy
at all frequencies, without
defect. Windings are
specially protected against
deterioration or corrosion.
Tested at each stage of manu-
facture and unconditionally
guarantecd for twelve months

from date of pur- 25/-

chase. All ratios

. MARCONIPHONE IDEAL

TRANSFORMER.
Flat Model, ratio 3 to 1.)
pecial purpose transformer
with the highest guaranteed
pcrloxmance, at minimum
cost.  Designed chiefly to
follow the detector valve.
Guaranteed dlstoruonless

-and may be used in any type

circuit, under any conditions,
-and with any desired value of

1I-F. Ratio 3-1, 18/6

Flat model .. ..

STERLING L.I. TRANS-
FORMER (Type L.F. 3).
A low frequency transformer,
for general purpose at mod-
crate pricc. Windings cor-
rected to give distortionless
amplification when used with
a 00005 mfd. Condenser
across the primary. Suitable
for all stages of L.F. ampli-
fication, and guaranteed

normal conditions
for twelve months

20/-

against breakdown under all”

MARCONIPHONE
, Supersonic Transformer,
For- intervalve coupling in
the Intérmédiate stages of a
Super-Heterodyne Receiver.
Approximately equal am-
plification over a narrow band
of frequencies and ** cut-off '’

4 at cach side of .the band.

Splendid amplification and
stability of working ensured.
Entirély mterchangeablc

Superior ; any 20/

competmvc lme

MARCONIPHONE POWER
TRANSFORMER.
Designed for use in rectifiers
for H.T. Supply from A.C.
Mains. This transformer
gives in a single instrument
all supplies for the U 5 valve,
which ordinarily takes three
transformers of normal type.
Dispenses with special accu-

mulator. Heavy and
robust construction 55 / =

MARCONIPIIONE IDEAL
. CHOKE. .
Extraordinarily high value
af inductance coupled with
-low self-capacity. Reliable
for exceptionally uniform
amplification after valves of
any type. A silent supply of
High Tension under all con-
ditions. Guarantecd against
breakdowns for a period of

twelve months 21/-

after purchase.

THE MARCONIPHONE
HIGH-FREQUENCY
CHOKE.

Specially designed for H.TF.
Choke - capacity amplifiers,
but suitable for use in reflex
or other circuits as an H.T.
blocking unit.. Wound care-
fully in sections, ensuring
very low self-capacity,
Suitable for use for wave-

lengths up to- 10/6

4000 metres .e

‘excellent

THE STERLING LOW-
FREQUENCY CHOKE.
Suitable for choké vapacity
coupled low_frequency am-
plification and will give
and distortionless
May. be used

performance.
purposes in

for smoothing
connection with HT
Supply Units, and also to
eliminate stcady plate

‘current through windings of

a  loud spea‘kcr
Reversible feet

15/-

the for interesting literature describing the full range of Marconiphone and Slerling Compoitents.

Hmd'Oﬁ‘ire i

THE MARCONIPHONE CO.

LTD.

(Sole Agents for Sterling Telephone & Electtxc Co., Ltdy)

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

Rcﬂtslﬂrcd Office :

7D

Larcom.House Strand London, W C 2.
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‘BEST VAY

GUIDES FOR WIRELESS CONSTRUCTORS

¢

e L L 08 1L The Two Latest Numbers
w7 ' 3 Now On Sale Everywhere

MODERN
LOUDSPEAKER SETS

This book contains straightforward,
amply illustrated directions for con-
structing three of the latest valve
sets. The first is a two-valve house-
hold loudspeaker set. A straight-
forward set of up-to-date design
intended for the reception of quality

E
:
g
signals from the local station and ;
{
E
|
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from Daventry. The second is a
sensitive three-valver incorporating
a novel reflex principle which will
receive European stations with ease.
The third set described is a four-
valver including every possible
modern refinement.

.....

PICTORIAL

re |l BLUE PRINTS

This book consists of an up-to-date
and comprehensive range of blue
print diagrams drawn in a simplified
pictorial style so-that the amateur
constructor cannot possibly go wrong
when building up a set on the lines
of any of the circuits with which the
book deals. There are II circuits
in all.

o
Price bD' Each.

At all Newsagents and Bookstalls

CONSTRUCTORS USING THESE
BOOKS CANNOT GO WRONG.
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And they
say that
thie camera
cannot lie!

HERE is another fallacy blown sky

high. The camera can—and often
does—lie. It all .depends on the lens.
Sometimes the lens has not been corrected
for astigmatism and the edges of the
pictures are awry. Buildings appeas as
if they are tumbling down. The young
gentleman with the saxaphone in the
lower photograph would hardly be
recognised by his own mother. It is a

case of distortion made visible to the eye.

A good lens is proof against distortion
because it is scientifically corrected
against astigmatism. It projects all parts
of the image equally. In exactly the
same way a really good Transformer,
such as the Eureka, is scientifically
corrected against distortion. It must
amplify all the notes in the harmonic
scale evenly—it cannot emphasize some
at the expense of others. Just as a cor-
rected lens will reproduce a perfectly
life-like image of the saxaphone player,
so the Eureka Transformer will recreate
exactly the characteristic flute-like notes
from his instrument. You will hear him
as naturally as if you were in the studio.

Because a good lens costs more than a
cheap one, so the Eureka naturally costs
more than an inferior Transformer. It
costs much more to produce. In every
Concert Grand, for example, there are
no less than 3 miles of topper wire. But
in designing the Eureka we aimed high.
We set aside the question of expense,
Eelieving that most people took a pride in
the quality of their Radio Music. And
our policy has been awise one.

The Eurcka to-day occupies a unique
position in the Transformer field. Every-
where it is recognised as setting an
extremely high standard of reproduction.
We are justifiably proud of its gocd
name. When building your next Set
remember the only thing that counts
to-day is quality of tone. The rich
mellow tones of a Eureka-equipped Set
make radio really worth while.

Re-creates the %

Portable Utilities Co., Lid., Fisher St., W.C.1.
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Types and Prices :—

Eurcka Concert Grand T
A Superb L. F. Transformer hermitically enclosed Furl‘y gl‘nr;‘;mcd
in a cop{l)ered steel case proof against atmos- Ng'Z :

pheric in: ences. 2%/-

‘Eureka. Reflex

For gefiéx work a special Eurcka is available. Fully guararitecd
Gives anncepnonal voluine of mellow clear tone. 15/

Eureka Baby Grand

For those who cannot afford the necessarily higher 1 et
price of the larger Coucert Graud we have intro- PU y guaran:ca
duced the”Baby Graad. ~ Fully up to {he same No.1 15
high standards of workinanshlp and carrying the No.2 15/-
same generous guarantec.

Eureka L.F. Choke Unit

The L. T Choke method of amplification is zatning Fully guaranteed
in popular fa\ouramongst seasoned expenment 25/

ers. The Eureka Choke Unit, incorporating

grid lenk and condenser, is the finest instrument

of its type.

,’A%lemq Artiste

-

Scle Manufacturers of Eurska Redis Products
Gllbert Ad. 6115,
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DUBILIER
MICA CURDENSE

el 300
VATENT e
4317, 497555
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In 1910

In 1910 arose the problem of
designing condensers for aircraft
witeless sets.

The glass Leyden jars of those
days were too bulky and too fragile,
and there was no other suitable
condenser made,

Thus it was that William Dubilier
turned his attention to the subject
and commenced his pioneer
experiments. He immediately
realised that to design a conden-
ser which should be compact,
unbreakable, and at the same
time efficient under the high
frequencies and voltages of wire-
less circuits would call for much
specia'ised tesearch.

He was successful in that same
year in producing the first con-

i

denser to meet these requirements.
Its dielectric was Mica.

Three years later, encouraged by the
War Office, he commenced upon the
manufacture of condensers on a large
scale, and the Dubilier Condenser Com-
pany at once assumed the leadership
which it holds to this day.

For sixteen jears we have specialized

in the manufacture of wireless conden-
sers, and for all products bearing our
name we have continuously insisted
upon th:t high standard of efficiency
which we as Radio Engineers know to
be so essential,

Naturally this high standard implies a
slightly increased selling price, but it
undoubtedly results in the production
of condensers in which you can have
complete confidence.

And the possession of such condensers
is essential to good results whether you
build a crystal set or conduct labora-
tory research.

Specify—

DUBILIER

ADVERT. OF THS RMRILIER COYUFNSER CO. (1925) LTD.
WUCON WORLS, VICTORIA PAD, NORTH ACTON, W&
WELEPHONE : CHISWICK 2241-2.%»

—_id

E.F.5.529



ART and Science go hand in hand jn

the J8town Cabinet Loud Speaker.
Beautifully finished in rich Mahcgany
or Oak, it will narmonise with the
setting of any room, while in purity of
tone and adequacy of volume it stands
alone among Loud Speakers of this type.

In resistances of £6 6 0

2,000 0r 4,000 ohms.

The brain-

made Instrument

AFAMOUS painter, when asked
with what he mixed his paints
replied, “with brains.” Just asthe
finest quality paints cannot make
a masterpiece unless brains and
vision control the brush, so are the
best materials in the world useless,
in the making of Loud Speakers,
without wisdom, knowledge and
experience to guide the hand which
designs and makes them.
Telephonic experience gained in the
days before Broadcasting began—
‘and after; the brain, imagination

Bro
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and enthusiasm of the pioneer ; the
skill of the mechanic allied to dis-
cernment in the choice of materials
—such is the basis of JSrown
SUCCesS.

When you choose a JBrown, you

buy—not an instrument hastily.

assembled to conform more or less

-to an original “pattern,” buta Loud.

Speaker on which has been

bestowed all the individual thought,
care and attention of a craftsman
loving his work.
instrument !

A brain-made

S. G. BROWN, LTD. Western Avenue, North Acton, W.3

Retail Showrooms: 19, Mortimer Street, W.1;

St., Glasgow ; 5.7, Godwin St., Bradford ;

13, Mooriields, Liverpool ;- 1
Wholesale Depots :—2, Lansdown Place West, Bath ; Cross House, Westgate Road, Newcastle ; 120, Wellington
O St Glasgaw ;. 547, G Houward §. Cebke & Co

6"/', High Strect, Southampton.

. 59, Caroline St.,

Birmingham. N. Ircland : Robert Garmany, Union Chambers, 1, Unton Street, Belfast.

fn addition to the
Cabinet, there are -
eight other Brown
Loud Speakers—a
type for everyoas
from 30/- to
£1513 €

Ghlbey! 44, Sz08.
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Treasures which ~crumbledm--at a touch

OT so long-ago the whole world was = ‘with age it is liable~te: become fractured e
Nthrllled with the accounts of the ex- - the s'ightest blow. Ewven the ordinary wear

quisite treasures being exposcd to the  and tear of everyday use will shorten its life.

light of day at Luxor. Superb jewels  Now, however,a filament has been discovered
worth a king’s ransom—marvellous carvings  which—because it operates almcst without
typical of the splendour of the Pharaohs—  heat—permanently retains its pliability. Age
georgeous sepulchral furniture — and most  cannot atfect it. Even after several thousand
wonderfulofall, tapestriesand draperies which, - hours of use its electronic emission is as
until they were moved, retaincd the beauty  prolific as ever. This Kalenised filament
and freshness of the day they were woven. is one of two vital improvements introduced

: ' by Cossor this season. The other is Co-axial

But—whilst the jewels, the carvings and the. Mounting—a system of construction acknow-
furniture have now- been added to the ledged to be one of the greatest steps forward
muszums—the fabrics and the tapestriés have  in valve design for several years.. Ask your
gone for ever. Their delicate, gossamer-like ~ Dealer to-day for our latest Folder describing
threads could not withstand even the most the many exclusive features of these new
careful handling. After thirty centuries, the  valves.
fibres had lost their pliability—at a touch they
shivered into a thousand fragments.

A A T R R R A N A i T R AT

Read about their amazing economy—their
_ greater sensitivity and improved tone, but
This tragedy of crumbling treasures affords  above all, their guaranteed uniformity of
a striking parallel for wireless enthusiasts.  performance. Never before have such re-
Once the filament of a valve is crystallised  markable valves been .available.

T R N T A A A T N Y T IO

The new Cossor Polnt One The new Cossor Pirint Oze ThenewColsorSltentor Two

With Black Band. An ideal With Red Band. Pre-eminent With Green Band. For Power
supersgnsxtllve Detector. Con- - among HF. valves. Con- Valve Cusc—ldeal for Super.
sumption 'l amp. at sumption 'l amp. at Sets. Consumption:

1.8 volts 14/‘ 1'8 volts 14/ "~ 15 amp. at 18 volts 18/6

O
O rrrerery TY YT rr

Issued by 2. C. Cossor Ltd., Highbury Grove, N. 5 Gilbert Ad. 6144
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RADIO NOTES AND NEWS.

A Message from Mars ?—14-valve Receiver Ready———Néw Broadcasting Chief—Out.
shouting 5 X X—Sir Oliver Lodge—The Three-in-One Tube.

New Broadcasting Chief.,

ORD CLARENDON, the new broad-
casting chief, is 49 years of .age, -and
in his time has played. many parts.

A year or two ago he was Conservative
Whip in the House of Lords, a.post. which
he vacated to beecome Parliamentary
Under-Secretary for Dominion Affairs. Pre-
vious to this, and before he had succeeded
to the carldom in 1914, he was working in
Canada as a fruit-farnrer. He still owns an
estate in Ontario.

Was He An Oscil-
lator ?
O sooner was ‘it
known that the"
Earl of Claren-
don was tq be the
head of the new
- British Broadcasting
Corporation, than he
was besieged by’ in-
terviewers—who got
very little informa-
_ tion for their pains.
He admitted, how-
ever, that he owns a
two-valve set, that
he does not. know
how to operate it
properly. and that
with it he has picked
up one foreign
station.

Piecing these facts
together, it looks to
me as though Lord
Clarendon. Britain’s
first official broadeasting chicf, has in the
past done his share of oscillating! Quite
innosently, of course, but neverthless, I am
afraid he has done it. And I think that
most of us will like him as chairman all the
better because of that ‘‘ one foreign sta-
tion,” and because he, too, we fear, was
once a sinner who used too much reaction !

Wireless at Westminster Abbey.
WESTMINSTER ABBEY is the latest

place of interest to be connected up

more or less permanently for broad-
casting. Amplifiers have been installed in
a roomr under the Abbey floor, near the
grave of the Unknown Warrior, and from

The scene at Westminster, d
flight.

here extensions have run to the pulpit,
lectern and organ-loft.

The thoroughness with which the his-
toric building has been wired for the
microphones leads to the hope that national

‘events of the future, such as Coronations.

will be broadcast.

New Broadcasting Band.
DISTINCT success has been scored
by .the Sylvians, the new band that
now broadcasts in place of the Savoy

Havana Band. It is a novel combination
consisting of two pianists, two saxo-
phonists, one violinist, one banjo player,
one trumpeter and one string-bass player.
The effect of the light music, with the
rhythm well marked, is one that comes over
the cther very well and crisply.

A Special Appeal.
FRIENDLY and well-remembered
voice is to speak from London on
Sunday next (Qot. 24th) at 8.55 p.m,,

when “ Uncle Caractacus  hopes to broad-
cast an appeal on behalf of the Moorfields
Eve Hospital. “ Moorfields "—as the great
building is generally known—is the largest

uring the broadcasting of Sir Alan Cobham’s welcome home from the Australian
The two piok-up mcrophones can be seen on the table.

and - oldest eye hospital in the world.
Owing to the special claim of its patients it
was the first London hospital to be equipped
by wireless under the * Daily News > fund.

Swiss Yodelling To-morrow.

TO-MORRO\V night (Oct. 22nd) the
variety programme is to be strength-
ened and enlivened by the Swiss
Yodelling Quartet, who are on a visit to
this country.

So be sure and listen-in bet ween 10.15 p.m.
and 11 p.m. if you
are anxious not to
“miss_your Swiss.”

Church at Fifty Miles
an Hour.

HE manager
of the “All
Blacks,” the

New Zealand Rugby
touring team, re-
cently recounted how
the team joined in
a church service
when moving at 50
miles an hour. Whilst
crossing Canada in a
wireless-equipped ex-
press, the Canadian
National Railroad’s
operator tuned in a

New York station
nearly 3,000 miles
away. Every word

of a church service
was heard, so clearly
that the team just
naturally joined in, as though they had
been in church, thongh actually thev were
roaring through the Alberta prairies on
their way west.

A Message from Mars?

IS it possible that the inhabitants of Mars
will send a wireless message to the
earth on October 27th ? On that date

the mystery planet makes its nearest

approach to the earth. Can that vast spac3
separating planct from planet be bridged
by radio ?
Faniastic as the idea may seem at first
sight, it is possible that an attempt wiil be
(Continued on nex! page.)
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NOTES AND NEWS,

(Continued from previous page.)

made. And to catch any faint message
that may eross the millions of miles of
intervening space, “P.W.” has designed
‘and built the most remarkable radio
‘receiver ever assembled.

14-Valve Receiver Ready.

T is a l4.valve receiver, embodying all
the latest principles of amplification.
Specially designed by the Technical

Editor, and built in the “ P.W.”. labora-
tories, it will be used to keep constant.wire-
less watch upon the Red Planet. .It is
capable of receiving the faintest flickering
impulses upon any wave-length between
40 and 40,000 metres, and of magnifying
them enormously into a roar. Embodying
a3 it does the most modern apparatus,-it-is

easily the most wonderful wuc]ess' set, in’

the world to-day.

A Possibility.

I\I next week’s PoruLAr WIRELEss the
set will be specially described, but for
the moment it is enough to say-that its
14 valves, efficiently applied, have poten-
tially far more pulling power than twice
that number would have possessed a year
ago. Scientifically it is just possible that
all long-distance records of the race may
be broken by this gigantic amplifying
apparatus.
Mars may not signal as sbe swings through
space; but if she-does reach out to us by
1adio, the receiver is ready.

Threat of Longer Talks.

IN commenting upon the above subject in
“P.W.” No. 227 (October 9th issue),
our hroadcasting correspondent re-

ferred to_a specch by Mr. J. C. Stobart

(B.B.C. Director of Talks)

‘“ Mr. Stobart,” he said,  can extend his
talks to six hours each, if a.nd when he is
working on a genuinely alterna.t.ive wave-
length. But not before.”

Fuller details of Mr. Stobart’s speech
show that a real alternative service for
listeners before the talks are extended was
& definite part of the plan referred to by the
Director of Talks.

“ Let Your Friends Listen.”’

RITAIN is to have a National Radio

Week, commencing November 7th

and concluding on November 13th.

The slogan will be “Let your friends

listen,” and the B.B.C. is co-operating with

other radio interests to make the week a

memorable one. Full details” will be
announced shortly.

Out-Shouting 5 X X

OUDER still, and louder ” scems to

be the motto of the German broad-
casting  authorities. Everybody

knows how well Hamburg, Frankfort and
the others are coming over, and now there
is to be a new German station far louder
and stronger than any in Europe, including
5X.X. Itwill operatefrom Langenberg, on
a wave-length between 250 and 600 metres.

" A Radio Turn.

ANDERING round to the Holborn
Empire the other day, I found they
wero staging an excellent turn by

the Selma Four. It opencd as an ordinary

drawing-room scene, with somebedy sig-

gesting some wireless music. A 5-valve
wireless set was tuned in, and 2 L O came
thumping through in fine style.-
often happens—one 'of the company tried
to improve recep tion, ‘there was a sickening
flash, and bang went all the filaments. So
then they decided to make their own music,
and very good stuff it proved to_be !

T T T T T T TR

= TECHNICAL TERMS ILLUSTRATED
= A POOR, wrctched, thin, half-
= . starved moke,

belonged to a greedy old bloke,
Turned and told him one day,

“If you don’t buy me some hay,
= I hope you will jolly well _#£5888—"
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That Geneva Wave Plan.
WHAT has happened to the Geneva
-Wave Plan,--that was to be in
operation by mid-October ? Origin-
ally the date fixed was mid-September, but
the difficulty of getting all Europe’s wave-
nieters adjusted to ‘one correct standard
has led to two or three postponcments,
and now the B.B.C. hopes it will come into
operation next month.
The various countries are all sending

U
SHORT WAVES.

‘* Wireless and Herrings® was a  recent =
= headline in the ‘‘ Westminster Gazette,” but

we hope there’s no real connection, though the :
one we had for breakfast the other day was
certainly a loud speaker !

[Hmie=

' According to Mr. C. Stobart, we are =
= threatened with Radio ’Vnrsx(xes in this country. =
= But how can you send a radio undergrad =
= down P —¢¢ Star w

-

¢ Polishing the ether. Difficulties of the
;)vxeless engineer.”>—Headlines in Morning

|

Emery paper is iound to be best

It has been stmted thnt btoadcut music is
much more enjoyable if listened to with eyes
shut. And, of course, still more enjoyable it
o‘x‘:e:s neighbours listen to it with their mouths
shul

- * »
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*‘ The weather and its ways’ is a topic of
unfailing interest, and a series of six weekly
broadcast talks- with this title have been
arranged.—Scottish Paper.

A versatile snbject o always 2

There was an announcer called White,
Who always professed to be right,
Until one summer’s day
He omitted to say :
U Good-ni[iht, ever.ybody, g.ood-night e

LTI SARRRIAS

In connection with the tadio physieal jerks,
the ‘¢ Daily News’® writes : *‘ Many propose
two short exercise periods—one for the early
birds and another for the office workers.”’

Thc; latter, we suppose, being the worms who =
earn
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*® * *

An evening paper recently stated that a =
donkey in a London street held up the trafic =
for a considerable time, refusing to move until =
an errand boy standing on some steps com-

menced whistling. Probably more zest would =
be added to the sport it Radlo ‘¢ Canaries » =
for whistling were installed on all the leading =
race-courses.

* .

The marriage has just been announced of an =
American and an Englishwoman, whom he
= met through hearing her voice over the wireless.
‘I:h dani’ ¢¢ Televisor >’ would lhave come in

andy

...AI HIHIT
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» *
Headline in Evening Paper
wireless stand to-day 7’
If it ever travels by tube the answer is gimple,

T T AR I

¢ Where does
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But—as -

studio the
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their wave-meters to Brussels for com-
parison with a big boss wave-meter there,
and apparently the scheme cannot proceed
until this autocrat of the wave-length-
table gives the word “ Go.”

Sir Oliver Lodge.

F all the broadecast talks I have- ever
heard, I thought the finest, friend-
liest and most notable was the one

by Sir Oliver Lodge, introducing his lec-
tures on ‘‘ Atoms and Worlds.” The
vastness of the subject, the masterly
treatment that made it seem so compre-
hensible, and, above all, the impression of
noble personality radiated by the compelling
voice, had exactly the same effect upon all
to whom I mentioned the matter.

Don’t you think so, too.? e

The Three-in-One Tube.

HE latest German invention of three
valves in one i3 a wonderful step
forward towards simpler radio. Re-

cently 1 happencd to be roaming round
the “ P.W.” Test Rooms when one of these
new_valves (the first to come to Britain, I
‘believe), was in operation. It was coupled
up to a big Brown loud speaker, and was
handing out the dance music with great
gusto, the clarity being everything - that
could be desired.

Set Contained in the Bulb,

HE three-in-one valve was mounted
upon a small base, the usual tuner,
battery leads, etc., werc taken to

this,—and that was all.

The valve itself is rather on the hefby side,
but no bigger than two ordinary valves,.yet
inside it were three glowing filaments, coils,
resistances, and, in fact, a complete set.

It's not on the British market yet,. but
when it is I’m going to have one !

Organ Musie from Kinema.

ORGAN mugie from the New Gallery

Kinema, Regent Street, is a feature

of the programme next Tuesday
evening. This is the organ that has lately
been heard on Wednesday afternoons, and
it is owing to the popularity of these after-
noon performances that an evening broad
cast has been arranged.

Quality First,

WHY is it that Daventry’s ‘‘ outside
broadcasts are often perfectly clear,
but when switched back to the

music becomes distorted ?

Several readers have remarked upon this in

the letters I received in answer to my recent

query, ‘‘Is Daventry Weakening ? ” and,

incidentally, it may be remarked that 2 L. O

also suffers from this defect. .

I hope that the B.B.C. is not slackening off
its endeavours for perfection, nor forgettmg
the slogan “ Quality First.”

A Wireless Cake.

O celebrate the inclusion of the Orchestra
in the regular broadcast programmes,
the Prince of Wales Picture Play-
house at Lewisham bought a cake. Not a
tishy little miniature cake, but a whale of
a fellow, weighing 24 cwts., standing 5ft.
6 ins. high, and well over a yard wide!
The top tier was-surmounted by a repro-

duction of the wireless masts at*2 L-O.

ARIEL.
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S I look back gyer radio

£ receiver circuit designs g

during the last few years |

T sometimes wonder if we have

made the real strides we should
have made.

Our circuits seem to have im-
proved only in details, and 1
congider we are still in a very
complicated stage of the art.

We certainly understand the
actions of the various parts of
our receivers quantitatively
much better. Old ideas have
been investigated and put into
use -for the public, but severa)
big problems still remain to be
solved.

Valves.

Real developments in vaives
have, however, taken place.
New filaments have decreased
the consumption of wvaluable
L.T. battery current enormously,
and at the same time have per- z
mitted the improvement of the |
velve, particularly for power i
purposes. And these. improve.
ments in valves have rendered
practical the use of - multi-valve
circuits by the public. With the old valves
more than three valves would have been
diffrenlt to maintain, whereas now we can
rub seven or eight valves for the same
current 23 one old R tube.

The improvemént in valves has also
tended to sinplify circuits a little. Whereas
before one spent a lot of time derigning
ways of making the same valve do several

Chat '

Have. Circuits Improved Only in Details ?
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That is the
interesting theme of this special article.

By CAPTAIN H, J. ROUND, ILC.
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Cireuits.

Is there any other art in which there are
so many ways of getting similar results ?

The expert is puzzled very frequently
as to the right way to go ahout building up
bis receivers, and only by definitely layinz
down in detail the objects he wishes to
obhtain ean he make any decision as to the
cirevits to use. .

Leb us examine the receiver

M| wemac RECT: L. MAG:

—

operations circuits to perform these com-
lex reflex operations are now seldom used.
It is easier and cheaper to mnse another
valve. and in addition tha general properties
of the receiver are improved.
Yigh-Tension Energy. 3

The improvement - in valves, however,
has not improved the situation one. jot
with regard to the supply of H.T. encrgy,
and a visit to the Exhibitionshowed that a
Jot of thought is being applied to this
troublesome problem.

It always seema curious to me that there
has only been one solution of the dry battery
problem evolved so far—the dry develop-
ment of the old wet Leclanché battery. A
battery with six or seven times the life,
without serious increase of force, would
revolutionise radio. S> small a percentage
of peeple have mains, or can afford the
necessary gear to use with the mains.

The solution of this problem may possibly
come in a much more efficient loud speaker
—one which gave ample volume and good
quality reproduction with 50 volts and, say,
2 milliamperes, would be extremely useful.

At present 1 consider six fimes the power
is necessary, and that naturally mwitiplies
the cost by six.

‘maximuim,

position and attempt to

PoweR | OUT analyse how we stand at pre-
L sent, and in what direction.
2 o are likely to go in the

future. Qur main objects are to obtain as

simply as possible :
(1) Good quality reproduction.
(2) Sufficient strength.
(3) Selectivity.

The first consider-
ation fixes very defin-
itely a good loud
speaker, a power valve.
and plenty of H.T.
energy. That at least
is one place in the
system where we are
all in agreement.

We now have to
supply sufficient vol-
tage to the grid of this
power valve to cnable
it to work up to the
and the
variety” of ways of
doing this are legion.

What might be ealled
the centre pivot of the
receiver lies  in the
rectifier, and [ have ]
drawn out the different
sections of the raceiver
in Figs. 1, A, B, C
and D.
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[ Al
ey Of thesc four sections, two are
absolutely ecssential —ie. the
rectifier and the power valve,
uniess one, of course, only uses
telephones, when the reetifier is
sufficient.

The problem beeomes difficult
when we have to decide on the
two sections A and B, and the
decision  there is extremely
Efficult to make,

The Rectifier.

First of all, the deeision has
to be made abrut what type of
reetifier we shall use.

Crystals are very inviting to
the amateur, but are practically
barred -to the professional de-
signer for obvions reasons, go
that the lattcr mercly has to
decide between two general
methods.

One whieh is most eommonly
used is the grid cumulative
method, and the other is the
well-known plete bend rectifier.

The first of these methods
is the more sen:itive, and per-
mits of using the rectifier valve
for reaction purposes, but
definitely for hest results must not be
overloaded, and it is necossary to introduee
at least one L F. valve between it and
the power valve. The quality even then is
very much under suspicion.

The second method does not lend itself
to reaction, but can be loaded up so as to
work the power valve dircetly without
distortion. So that given a strong H.F.
input the socond method seems ideat,
although at the present time H.F. magnifier
is too difficult and expensive to permit
cxeept in special cases the omission of one
L.F. stage beforc the power valve.

The H.F. Magnifier.

The really intoresting part of the receiver
is the part marked A. and nine-tenths of
our efforts are turned in this direction at

(Continued on next page.)

T saans o B

A type of roceiver where design is an extremely important matier, where
nnnecessary overcrowding will spell disaster.
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REACTANCE.

A CONFUSING TERM EXPLAINED.

FROM A CORRESPONDENT,

-

REACTANCE (not to b6 confused with
reaction) is the opposition to an electric
current offered by an inductance or a

capacity, which aré usually introduced by’

means of a coil or condenser respectively.
(Inductance is that property of a circuit
which tends to prevent any change in the
value of the current flowing, and is analogous
to mechanical momenium or inertia.)

If we were to wind several.turns of thick
copper wire on an iron core, and join the
ends up to an accumulator, a very large
current would flow, for the thick wire would
posscss hardly any resistance. The same

coil, however, would very strongly oppose
the flow of an alternating current, for, being
wound in the form of a coil upon an iron
core, it would possess a high inductance

Popular Wireléss and Wireless Review, October 23rd, 1926.
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opposite to those obtaining in the case of an
inductance.

A condenser completely prevents a steady
flow of current, but offers very little oppo-
sition to H.F. alternations, and in order to
obtain a small reactance the capacity of a
condenser must be large.

All electric circuits offer both resistance

‘and reactance to the flow of an alternating

current. Very often either one or the other
i8 negligible, and direct current (as from a
dry battery or accumulator) encounters no
reactance. In alternating current circuits,
however, the two may be of equal import-
ance, and the name impedance is employed
to denote the tofal opposition offered to the
current by resistance and reactance (whether
due to inductance or capacity).

which would tend to ‘prevent the current
fronr-changing. ‘In othér words, the cur-
rent would encounter a high' reactance.

Comparing the property of inductance

with mechanical inertia, we may imagine
the difficulty that would be encountered
if we tried to push a heavy truck rapidly
backwards and forwards, whereas, pro-
viding that the resistance (of the bearings,
ete.) was low, we could easily push it
steadily in one direction.

Reactance and Impedance.

The reactance of a coil depends upon its
inductance and upon the frequency of the
current. A high inductance offers a greater
reactance than does’ a low one, and the
opposition offered by a given inductance
varies directly with the frequency of the
alternations of current. Thus, doubling
either the frequency of the current or the
inductance of ~ the coil will double the
recactance.

The name reactance is also given to.the
opposition offered to a cuifent by-a conden-
ser. In this case the conditions aré oxactly

Mr. Baird with Bis original television apparatus he has presented to the South Kensington Science Museum.
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the present time, because given a stable
H.F. unit of large magnification and good

selectivity a great many other difficulties

vanish.

Almost as old as the walve is the tuned
plate circuit with reaction, but getiing any
further is a matter of great difficalty. Not
only amplification has to be considered, but
selectivity, bocause any increase of ampli-
fication tends to bring in unwanted stuff, so

-that the more you amplify the more you

must select. L

The tuned anods cireuit is rather decep-
tive—it gives very finc sensitivencss, hut
all who have succceded in adding another
valve must have heen deeply disappointed
in the apparent small additional increases in
signals.

Really a lot of the maguifieation of the
tuned anode circuit comes from weaction,

which of course you can never apply twice,
so that cascade tuned anodes really show
up what the H.F. magnification is.

Seleetivity. N

Let us think about the selcetivity of a
receiver *a. bit. )

There is at present only one method in
general use for obtaining selectivity, and
that is the principle of cascade tuned cir-
cuits.

One tuned cireuit selects a certain amount

and its selectivity is a maximum when yon .

have the largest amount of reaction you can
apply without distorting.

But two circuits in cascado will cut off
unwanted waves much better than one cir-
cuit will without giving distortion, and the

more the circuits the Letter the selectivity.

But this addition of circuits tends to
make tuning very difficult to do, aund a
great number of attempts arc now heing
made to eimplify the apparatus for tho
user, but what is really wanted is a new idea
for tuning differing from both the cascade
H.F. circuits or its rclative the superhetero-
dyne, without the faulis of the latter, which
although of great intevest, I have not space
to consider in this article.

I am sorry to say -that'I-sce no revolu-

tiénary idea in sight, and we shail apparently -

have to.go ahcad patiently improving. our
methods for tuning a number of circuits
accurately together with oue handle motions
and reducing the expensc of dving it.. Phe
difficulty would be -much less if we had
“only ono range of wave-lengths 40 contend
with in Europe, but every designér has to
keep,-in mind 200-600 mectros.-and 1.000-

2,600 metres, and ouly. thesdesigners kaow
the hearthreaking work tequired to make
hath ranges work properly.

Valve Couplings.

The cascade tuning apparatug lends
itself automatically to valve eouplings in a
way which tends to give the magnification
which the selectivity of the set deserves.

But cvéryone knows the difficiilfies which
have to be contended with to get.stability.

In gencral we can_say_that to maintain
stability in a cascado H.F amplifier-we
should in- the lmit: N

1._ Take care that by-pass condensers are
arranged. across HUT. . batterics, ete., so
that HL.F. curronts arc not {lowing in long
loads. ‘ ‘

2. Reduce the
fields of ccils by
shielding.

3. Reduce the
coils, condensers,
leads by shielding.

4. After this is donc take carc that the
valve capacity from grid fo plate is clfec-
tively halanced cut.

5. Apply effective measures to prevent any
H.F. getting into. the L.F. circuits.

Part way measures can bo t'hkeu in all
these ‘operations—more than is neccssary
of course neetl not he done, bu’ if you
want the best receiver you will have to
attend carefully to cvery point.

cffect of the maynectic
astatic winding and by

clectrostatic ficlds of
and any hith potential

Short- Wave Parasites.

One diffienlty in performing these opera.
tions has becn noted in the.last year or
’m_ L
It was discovered that, @ so-called neutra-
lised circait was' réally nelitralised for the
wavé Oné was after, but in neutralising &

{Continucd on page 453.)
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much ill-informed ' “grammes available to
speeulation on the ; everyone in the
future constitution B B country on cheap and

of broadecasting that
it may be well to take
this opportunity to
dispose of some of
the misapprehensions
that are still cirrent. ¢
Here is a stock ques-
‘tion which is being
put to us repeatedly : ** Docs the future of
broadcasting under Civil Service eontrol
appeal to you as being likely to retain the
interest and approval of the public ?

Greater Freedom.

This. question implies an idea of the
future of broadcasting which was hever
contemplated by Lord Crawford’s Com-
mittee or bv the Government. It is true
that the Royal Charter has not yet bcen
published, and until it is published no one
can speak with certainty as to its detailed
provisions. But there are quite specific and
satisfactory guarantees that broadcasting

Mr. J. C. W. Reith,

under its future constitution will be at any
rate no more under Civil Service control
than it has been under the constitution of
the past four years.

On the contrary, there seems no doubt
that the broadeasting service will be in a
position of greater authority and greater
ireedom. The working principle for which we

have alwaygcontended—the principle of no_

restrictions gnd no privileges—is apparently
agreed. Thg Broadeasting Corporation will
rank as an independent public organisation
with whieh there is no direet analogy and
for which there is no close precedent.

B et S e e e e S S S 2

A Special Article for “ P.W.”

By J. C. W. REITH, M.Sc.
(Managing Director of the B.B.C., Lid.)

The Corporation will probably have
power to widen the field of broadeasting. It
will be as resilient and as responsive to
movements of public opinion a3 we have
tried to be. Its officials will not be Civil
Servants—they will be appointed in the
ordinary way, and their appointments will
be subject to termination or extension
according to commercial usage. There is
no danger whatever -of the broadcasting
service losing the interest and approval of
the: public by virtue of its coming under a
corporation of the kind that is envisaged by
the Government.

The finance of broadcasting has always
given us acute anxiety. On the one hand,
the position with regard to licence revenue,
so far as the ‘public is concerned, is
eminently satisfactory. Even at mid-
sumner, when interest in broadecasting
might reasonably be expected to be at a
low ebb, there was a stealy increase in
the number of receiving licences taken
out. At the end of August there were
2,193,150 licences in force throughout the
country, representing a gross revenue of
£1,051,575 for the vear. That is the bright
side of the picture.

The Financial Position.

And now far the disposition of this' money.
‘To begin with, the Post Office is fully
entitled to deduct the full cost of collection
and administration, but we believe that the
balance of the licence money should be re-
served for the broadcasting service for its
maintenance and development. So long as
broadeasting remained under the control of
a limited liability comnpany . there was
perhaps a case for declining to hand over
to it more than a limited proportion of the
revenue from licence money. But now that
the objection to the absence of public con-
trol is being removed through the substitu-
tion of a corporation for the company, we
are hoping that adequate funds will soon be
released for the further development of the
service.

We are not out of sympathy with those
whose purpose it is to find money for the
public exchequer. On the contrary, we
believe that there is much more chance of
the broadcasting service becoming a per-
manent and regular source of revenue to the
Treasury if it be allowed first of all to carry
out the plans for bringing the service to the
point of maximum efficiency. .

The next stepis to substitute a new system
of distribution which it is hoped will not

s A

j simple apparatus,
{ but will also give a
reasonable variety of
programmes to the
vast majority. That
these plans should
be earried out, we
believe to be of the
first importance. To carry them out will
require a great deal of money. There
will be quite enough difficulties in the
ordinary way without having also to worry
about finance.

Programme Constituticn

Apparently misapprehensions arc not

confined to the larger issues of constitution
and control. It is being suggested repeatedly
that the advent of the Broadeasting Cor-
poration will be marked by an undue
increase in the proportion of the purely
educational part of the programmes. It is

imposzible to find any cause or justification
for this and many similar alarms.

It is difficult to appreciate how to an
average listener the transfer from the Broad-
casting Company to the Broadcasting Cor-
poration will be noticeable. ~The main
object of the service will naturally continue
to be the provision of the best available
programmes of all values duly balanced.
When facilities are secured for alternative
programmes, the educational side of the
work will expand to meet the increasing
demands for it.
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retained in an important executive capaeity.

The Earl of Clarendon was first suggested as a likely choiee for the
new B.B.C. chairmaa in *Popular Wireless,’”” and it has now been
stated that the post has been offered to him by the Government.

Other members of the new corporation include Lord Galnford, the
present chairman of the B.B.C., and it is understood that the services
of Mr. J. C. W. Reith, who, above all others, has been so successiully
responsible for the development of British Broadcasting—will be

THE NEW B.B.C.

The new B.B.C. chairman, the Earl of Clarendon, is at present
Under Secretary for the Dominions.
to the title in 1914, He was Chief Conservative Whip in the
House of Lords and Captain of the Gentlemen-at-Arms from
1922-1925. He was appointed Unier-Secretary for the Dominions
on the reorganisation of the Colonial Office last year.
probably commence his new duties when the B.B.C. hecomes a
corporation on January 1st, 1927.

He is forty-nine and succeeded

He will

NIERHAmnRennm
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ANYONE who has had the onportunity
of trying out a crystal and a valve
rectifier in the reception of the same
radio transmission by rapidly switching
over from one to the other will, I think,
agree that for purity and clarity, the crystal
is eacily best. This is particularly notice-
able if the rectifier is followed by a. properly
designed and adjusted amplifier for working
a good loud speaker. With a valve rectifier
working on the “leaky grid” principle
there is a distinct *“ woolliness ” of repro-
duction as compared with that of the crystal.
Whether this is so with the older type of
“anode bend characteristic >’ rectification
method, using a proper rectifying valve,
the writer is unable to say. However, this
method is not met with very often to-day.
Mainly on account of this superiority,
" the writer has always been.interested in the
use of crysta! rectifiers for the * detector ”’
portion of a radio receiver. The main dis-
advantage of using crystals is that when
adjusted to a state of maximum sensitivity
they become unstable, often the least jar
destroying the setting required, also.
without the use of H.F. valves, only the
local station can be received.

Many Foreign Stations Received.

During his experiments the writer evolved
the circuit given here, and it has given abso-
lute satisfaction during the six months
it has been in constant use. Providing the
correct valves which can handle the power
are used, with ample H.T. and proper grid
bias, it gives a remarkably true and dis-
tortionless reprodunction. The power of
the writer's two-valve set is considerably
more than that given by a straight detector
and L.F, with reaction on the same acrial.

With the correct setting of the crystal
many foreign and B.B.C. stations are re-
ceived, some at quiet loud speaker strength
and even with the reaction adjustment re-
quired to do so there is no apparent dis-
tortion unless the regeiver is pushed to the
oscillation point. Reaction, moreover, is
overy bit as finely controllable as in the
““Reinartz ” receiver, which it obviously so
closely resembles.

The nucleus of the cir¢uit is of a very
old type, and needs no discussion. The
additional features li> in the provision for
the use of grid bias, and the addition of
reaction, which is obtgsined in a novel
manner, Grid bias is applied by the usual
method of breaking the grid-circuit filament
return lead and inserting the necessary
battery, the exact value depending on the
type of valve used.

OSBORN

The crystal detector is shunted by a small
variablé condenser (a three-plate vernier
is about the right size) and this serves to by-
pass a slight amount of the H.F. component
of the grid circuit. The amplified H.F.
current in the anode circuit of the valve is
then fed back via the usual “ Reinartz”
condenser control system to give the
reaction effect.

Since the circuit is not so dependent on
the crystal being set for maximum sen-

'

delightfully simple to handle, the reaction
control being juat as steady as in an ordinary
Reinartz receiver. In use the small variable
condenser shunting the crystal should be
kept at as low a value as possible, while
allowing the teceiver to be brought  to
oscillation point by the rcaction condenser
control. !

It is absolutely cssential that a correch
L.F. valve bt used in the lagt stage to
handle the power ohtsined, and if the
regeiver is used: on a, good” aevial the first
valve will also probably have to he-of the
same type, as a gencral purpose valvoswill
in most cases bc overloaded.

Units For All Wave-féngths.

This applies, of course, to the reception
of a near-by station. The tuning coil may
well -caonsist of a single laver. winding
3 in. or 4'in. diameter ;- the grid portion-ut
about 40 _to 50 turns to tune over the
broadcast belt ; .while' the aerial-reaction
portion- is -a similar coil, but tapped at
every. five turns, wound in the same direc-
tion on the saue former, and just separatod
by a slight gap from the grid coil, the
middle two ends of the windings gowig ta
the earth-filament lead. The acrial tapping
lead i3 best adjusted by trisl, bearing in
mind the smeller the number of turnis
included, the less the damping, the grester
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sitivity, there being an ample power in
reserve, a stable perikon double crystal
combination works perfectly, and 1t is
only for the reception of weak distant.
stations that calls for any special setting.
To achieve this, it is absolutely essential
to obtain a setting of the two crystals which
has but a small damping effect on the grid
circuit, and unless this is achieved, the
circuit cannot be brought to its most
sensitive state, just off oscillation point.

The Crystal Adjustment.

Using an ordinary zincite bornite com-
bination, the writer has never had any
difficulty in finding such a setting for the
dettclor, though it is true that with some
gettings the damping is excessive. However,
either setting has no effect on the reception
of a local station, which can always be got at
excellent strength. Once, however, a setting
is obtained which gives the necessary light
damping, it will remain almost indefinitely.
It is important, also, that the bornite crystal
be next to the grid.

The aerial, too, is but lightly coupled, a
small fixed condenser of '0002, as well as
the small Reinartz coupling coil being used
to ensure o sufficiently light load. When
once the receiver is properly adjusted it is

R R R TR AT

the selectivity, but if made too small, signal
strength will be sacrificed. If the ovils are
fitted with plugs and sockels, interchange-
able unitsgior any wave-lengths can he
made.

The rest of the circuit is straightforward,
and the circuit diagram should make. things *
clear. There is but one thing the -writef
regrets and that is that the selectivity is
not higher, possibly tuning the aerial
circuit and cxtreme loose coupling would
improve matters, but this unfortunately
adds a further control.
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‘THE RADIO CONSTRUCTOR.

A Special Supplement of eight
pages devoted to the interests of
the amateur constructor,

Edited by
Percy W. Harris, M.I.LR.E.

Order your copy now.
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HE “P.W.” Ranger ag its name im-
plies, is a set that’is capable of very
long distance reception. Only two

valves are used, and yet with these two
valves the set can not only receive distant
stations, but is able to reproduce the pro-
grammes of the local station upon the loud
speaker. This is exactly the kind of all-round
set that many readers have been on the look-
out for, and perhaps it would be as well to
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that has been found neccssary in order to
make the set function efficiently upon wave-
lengths below 100 metres is a modification
of the condenser which controls reaction.
Very little extra expensc is incurred, so for
this slight extra cost the constructor is able
to ensure that, in addition to a broadcast
recelvex he ha.s a set that is capable of in-
vestlga,tmv the latest and most fascinating
aspect of wireless—i.e. the short waves.
An inspection of the
theoretical diagram shows

how the ecircuit has been

arranged to ensure these
results. It will be seen that
a 0003 fixed condenser is
connected in series with the
aerial, and that the aerial
coil is tuned by a variable
condenser across it in the

{

* ordinary way. A grid leak
or and condenser are included

i for rectification, and in the

i

v
955 !

Lurogerrens Dncrar,

plate circuit of the detector
valve the primary of an L.F.
transformer is included.

2 The secondary of this
transformer is. joined to the

Z3
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explain first how any simple two-valve set is
capable of such a diversity of results.

The reason for the success of The Ra,nger
is that the set is capable of * diving down ”
to the short waves, as well as receiving
broadcast programmes in the ordinary
way.

An cxamination of the photographs will
show that superficially the set resem; ﬁles
the ordinary straight two-valver, in which
the first valve acts as the detector, and the
Becond valve is employed as an L.F. ampli-
fier. This resemblaunce is, indeed, more than
superficial, for, as a matter of fact, the
circnit is a perfectly straight one,

Set for Short Waves Too.

Although The Ranger is capable of work-
ing as an ordinary broadeasting set, it can
casily be changed over to act as a receiver
for the ultra.short waves, the circuit em-
ployed for both classes of reception being
almost identical, In fact; the only addition

IIiIlHIIIIIIIIIIIHIIIlIlIIIIIIIIIIIIIIIIIIIIIIIIIHIIIIIHIIIIIIIIIIHIII‘—

LIST OF COMPONENTS.

1 panel 16 in. X 8in, X } in.
(Peto-Scott) with cabinet
and 8 in. baseboard .. .. 115

2 *0003 S.L.F. variable con-
densers (Peto-Seott) .. .. 1

1 Penton 2-way coil holder ..

1 Precision rheostat (30 ohms)

2 Lotus valve holders

1 Lissen L.F, transformer ..

1 Lissen grid condenser ('002)
and leak (2 meg.) 5

1 Varley multi-cellular HF
choke .. ..

1 Ormond an‘ dlelectnc ﬁxed
condenser (*000

1 Ormond air dlelectnc fixed
condenser (*0002)

2 Detex vermo dials (nickel). .

3 Terminal strips complete
(Peto-Scott). . . g

Wire, screws, transfers, etc
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A receiver that can he used for ordinary broad-
casting as well as for the reception. of the
ultra-short waves.
Designed, Built and Described by
The “P.W.” Bxpervmental Sta,[f‘

ger

amplifying valve as usual, and in
thé plate circuit of this second
valve are the telephones (or lond
speaker).

As previously stated, the control
over reaction has been specially
arranged. Between the primaryv
of the L.F. transformer and the
plate.of the detector valve is in-
serted an H.F. choke.

This prevents H.F. currents
from flowing in the L.F. portion of
the set. An alternative path for
the amplified H.F. is arranged on a
principle that is very similar to the well-
known Reinartz circuit. It consists of a
plug-in coil, magnetically coupled to the
aerial tuning coil, and in series with a con.
denser that governs reaction.

Reaction Control.

An extremely fine and even control over
reaction is provided by the variation of this
variable reaction condenser, and upon the
normal broadeasting wave-lengths this fine
control will generally enable quite a number
of foreign blo&dcastmg stations to be
tuned in on the ’phones. The pmbablht)
is that one or more of these will give suffi-
cient volume for the loud speaker when
conditions happen to bec exceptionally
favourable. In any case, at normal dis-
tances there should he excellent loud-
speaker reproduction of the local and
Daventry programmes when an ordinarily
good aerial is employed.

By remov mg the ordinary tumnq coile
and inserting in their place special ‘‘ short-
wave ”’ coils the set is ready for short-wave
reception. The only dxfﬁculty that would
normally be experienced is the fact that
whilst a ‘0003 condenser gives adequate
control over the amount .of reaction on
broadcasting wave-lengths, a different
capacity is needed for short-wave reception.

Well Spaced Wiring. .

An extra fixed condenser has therefore
been included in the set, and by means of a
separate terminal strip and three terminals
it can be brought into circuit as and when
required. The construction of the set is in
no way different from ordinary practice,
except that it is essential that the wiring
should be well spaced to avoid undesirable
coupling effects when working at the high
frequencies (short waves). Any constructor
who has made two or three sets previous to
this one will have not the slightest difficulty
in arranging for this adequate spacing, and
even those without much experience of the
vagaties of short waves will be able to make
a success of the wiring if every care is taken
to avoid parallel paths and capacity coup:
ling between neighbouring wires. .

(Continued on next page.)
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The sizcs of the panel and the baseboard
are stated in the list of components, and in
addition there are three terminsl sirips
required.  One of these is 7 inches long and
carries seven terminals for batteries, ete. ;
second is'3 inches long and tamies two ter-
minals from aerial and earth. All these
strips are made from } inch or {5 inch
ebonite, 2 inches across, with the terminals
evenly disposed slong them. The third
strip 13 3 inches long by.2 inches in height,
and it carries three terminals, which for the
sake of clearness have been marked in the
wiring diagram 1, 2 and 3. This latter strip
is fixed to the top of the baseboard by two
brackets and screws, and the other two
strips are fixed by screws to the edge of the
baseboard, as usual.

l’ahel Drilling.
The drilling of the panel is simplicity

itself, the positions for various holes being This photograph shows

Popular Wireless and Wireless Review, October 23rd, 1926

the position of the H.F. Choke, and the method of fixing the reaction termina! board.

shown upon the drilling diagram. It will be
seen that five wood scrows arc utilised to fix
the panol to the baseboard, and they should
he-arranged so that they enter tho latter
half-wey through its thickness. The face of
the emall three-terminal = strip that is
mounted on the top of the basehoard is
placed at & distance of 1 inch from the side,
and the edge farthest from the panel is 1}
inches from the long terminal strip.
Amongst the list of components necessary

spaced fixed condensers: one of these is
placed close to the a.erial terminal and the
other diagonally opposite on the baseboard.
The coil holder is central, and the arrange-
ment of the other condenser and valve
holders is clearly shown by the photographs,
which indicate also how the low-frequency
transformer is placed. Underneath the

the panel and the baseboard, is laid the
Varley H.F. choke. There is no ncel
to fit this to the panel or baseboard,
as its own “wiring. will hold it in pla,cc
quite firmly.

The Wiring.
The original set was wired up with No. 18

square section tinned copper wire. The

filament circuit was wired first, and these

l ~Arosrar
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wires were kept low against the nm«hboux ing
surfaces, as they will be at earth potentnal
Followmg the filament leads, it is a good
plan to wire the high- frequency part of the
circuit. This comprises the aerial coil and
condgnsers, grid leak and condenser, and
the reaction terminal hoard. It is most
important that all this wiring should be
carefully spaced, and so long as this is done
the rest of the wiring is relatively nnimport-
ant a¢ regards the spacing of the leads.

The chief additional precaution that
should be taken in construeting a set of this
type is by scrupulous cleanliness to ensure
] that no leakage paths are provided by un-

g sy

I(—S‘é.-———r

KF/A& & @MNJ[R
& Dhas frawe Hoc £

3% ’ "'/—’. wiring itself, baseboard, panel or compon-

ents, Apart from this necessity to solder

P ANEL ZA Your

carefully, the rest of the construction is not
out of the ordinary,

= (Continved on next page.)

£

to build the receiver are two Ormond air-

aerial tuning condenser;in the angle hetween =

wanted flux, and similar impurities, on the
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When completed the connections should
be checked. over from the point-to-point
check list that accompanies this article.

It only remains to add that care must be
taken in connecting up‘the extra reaction
condenser, as it is possible by mixing the
leads to short the H.T. battery. This dangeér
is easily-obviated if the following procedure
is adopted.

To join the two reaction condensers in
parallel, the flexible lead from the moving
coil should Le fixed on to the terminal
marked 1, and the terminals 2 and 3 should
be joined together by a shorting switch.

To join the condensers in series, the flexible
lcad from the moving coil is taken 'to
terminal No. 2, terminals 1 and 3 being left
without external connections.

Tunney-Dempsey. Fight Tuned In.

An inspection of the diagram will show
that if the flexible lead from the coil is
inadvertently connected to the terminal
No. 3 the H.T. battery will short via the
primary of the L.F. transformer, H.F.
choke, and moving coil.

Owing to the wide variation in the values
of the capacity reaction that can be applied,
the set is not at all unduly critical as to the
valves that may be used. Employing a 6-volt
accumulator very good results were obtained
with a B.4 valve in the lst stage, and a
D.F.A. 1 for the power valve. With a 2-volt
accumulator the Cossor *1's gave excellent
results, and another good 2-volt combina-
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The special short-wave coils used for the very low wave-lengths are shown in position, in this photograph.

tion was the Cosmos S.P. 18 blue spot and
the Mullard P.M.2.

It is intercsting to know that on test,
when using these latter, the broadcast
account of the Tunney-Dempsey fight for
the World’s Championship was tuned in
direct from America via K DK A

For all the tests the new “ Igranic short-
wave ”’ coils were employed, using a 9-turn
coil for the aerial. It was found possible
to ture dosa to just over 30 metres

h_ yARL&Y

HE C;roxz

when employing a 6-turn aeriat coil
and 9-turn reaction, For KDK A (on
63 metres) the aerial condenser is about
two-thirds ““ in,” so that most of the con-
uenser scale isavailable for the lower wave-
lengths

I
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POINT-TO-POINT CONNECTIONS,

Aerial terminal to one side of 0003
fixed condenser.

Other side of ‘0003 fixed condenser to
one side of grid .condenser and leak, to
socket of fixed coil holder, and to fixed
plates of A.T.C.

Other side of grld condenser and leak
to grid socket of first valve holder.

Earth terminal to plug of fixed coil
hclder, to moving plates of A.T.C., to
L.T. negative, to H.T. negative, to one
side- of rheostat, to moving plates of re-
action condenser, to No. 3 terminal of
series-parallel terminal strip, and to L.S.
of L.F. transformer,

Other side of rheostat to one filament
socket of each of the valve holders.

Other filament sockets to L.T. positive.

Plate. socket of first- valve holder to
plug of moving coil holder, and to one
side of H.F. choke. Socket of moving
coil holder is joined by a flexible lead to
one terminal on series-parallel  stiip as
required.

No. 1 terminal on strip to one side of
*0002 fixed condenser, and to fixed plates
of reaction condenser. No. 2 terminal to
other side of 0002 fixed condenser.

Other side of H.F. choke to I.P. terminal
of L.F. transformer. O.P. terminal of
transformer to H.T. positive 1. 5

0.S. transformer terminal to grid
socket of second valve holder,

Plate socket of second valve holder to

T e O R T R TR TR TR HTRN 21 (LR E RN
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= one ‘’phone terminal. Other ’phone
= terminal to H.T. positive 2.
T

In the set shown here no fixed condenses
has been econnected across the ’phones
terminals, but of course thisrefinement may
be added if desired. ‘The best valne de-
pends upon the *phones or loud speaker to
be used, and generally it is not lower than
*001 nor higher than 006 mfds.
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THE‘ guestion has been raised as to
whether L.F. amplification will bring
in stations which were previously
inaudible, and whether, for a given number
of valves, it is better to employ H.F. stages
or L.F. stages. This question 1s continually
cropping up in letters from readers, and
has more than once been touched upon in
these Notes. It has been common to assume
that broedly the difference between H.F.
amplification and L.F. amplication is that
H.¥. amplifiers give greater distance whilst
L.F. amplifiers give greater volume.
This, however, is entirely on the assump-
;ion that the received signals, in the absence
of any H.F. amplification, are sufficiently
powerful to operate the detector efficiently.
In such a case there is little or no point in
using any H.F. amplification ; and, indeed.
if H.F, amplification be used it may be
necessary so to adjust the controls that the
same result is produced at the detector as
could have been produced without the aid
of the H.F. amplifying valves.
Providing the detector is efficiently oper-
ated, it is preferable to use any extra valves
as L.F. amplitiers.

H.F.or LF.? *

On the other hand, if the inccming signals
are very weak, as for example signals from
distant stations, then, although it is still
useful to add L.F. amplifying valves, the
full benetit of these is not obtained. Inesuch
a’ case it is preferable to put one stage or
more of H.F. amplification before the
detector.

It ‘will thus be seen that the question as
to whether L.F. or H.F. amplificatien is
required in any particular case centres
around that of the efficient, operation of the
detector. If, for example, the station is
within erystal range, even long crystal
range, it will certainly be unnecessary to
use any H.F. amplification, end any sparc
valves you may have had better be devoted
to 'serve as L.F. amplifiers. If, however,
distant or weak stations ave required, try
a stage or two of H.F,, and note whether
this produces better results.

In this connection, as I bglieve I have
mentioned before, it is often found that a
single stage of H.F. amplification does not
produce any very appreciable benefit, but
two stages of H.F. amplification will in the
appropriate cases undoubtedly do so.

In the most general case, where a con-
structor wishes to employ three valves, and
is not sure whether to use them as a 1-v-1
or v-2, that is to say, as H.F., detector, and
one L.F., or as deteetor and two L.F., it is
almost invariably preferable to employ
them as detector and two L.F.

Do Batteries Cause Corrosion ?

The question which we discussed recently
23 to the inclusion of the batteries within
the cabinet of the set has brought me a
number of letters from various readers who
have had experience with accumulators,
and in particular a letter from Mr. A.
Wright, who gives an interesting account
of his observetions with a battery of large
storage cells. The question at issue is as to
whether the fumes or alleged fumes from the
accumulators are liable to cause corrosion
on metal parts within the set. My corre-
spondent continues :

“I have been dealing with batteries of
accunulators used for lighting purposes
for the last thirty-five years, and I have
never found anything stored.in a battery

Popular Wireless and Wireless Review, October 23rd, 1926,
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TECHNICAL{
NOTES. |

A Weekly Feature |
Conducted by ‘

4 Dr. J. H. T. ROBERTS, F.Inst.P. \
t (Stajf Consultant.) ;

house harmed by fumes; on the contrary,
enything I wish to preserve from rust or
damp I store in the battery rcom. I believe
it is feirly common knowledge in laboratories
that if electrical and other epparatus (e.g.
Wimshurst or other high voltage machinery)
is to be kept dry enough to always be ready
to excite, the only practical way is to enclose
in an airtight cesc with open bowls of sul-
phuric acid. With regerd to accumulators,

TN}

signals described as being of “’phone
strength” or * loud-speaker strength’’ or
““ good loud-speaker strength,” and so on.
It 1s evident that these descriptions must be
largely a matter of opinion. i

Testing by ear on very weak signals is
particularly deceiving, as most listeners will
not be accustomed to discriminating be-
tween signals which, although very weak,
may have a very great percentage difference
in intensity.

In the case of fairly strong signals it is
possible to measure- the rectified current
(referring here to uni-directional current as,
for example, the current through a crystal
detector) by medns of a galvanometer
inserted in series with the crystal detector
and the headphones. Another arrangement
is to use a galvanometer in the plate circuit
of a valve, the grid having & bias applied
to it sufficient to reduce the plate circuit to
zero when no signals are passing. When
signals are received on the grid, a current
will flow in the plate circuit, the value of
which will depend upon the intensity of the

All that was left of the giant Sikorsky “ New York-Paris ’” aeroplane in which two wireless operators
lost their fives.

the only emanations are evaporation of
pure water-and (during charging) hydrogen
and oxygen, this last being too absorbed
with the hydrogen to be able to oxidise
anything.

When I first took up experimenting with
power loud speakers, about three years ago,
I substituted my H.T. dry battery with an
accumulator (the set is enclosed in glass),
and I have now no oxidisation of soldered
joints or transformer breakdowns through
fumes eating through fine windings; also
the contact keeps in adjustment on galena
for many months at a time. The reverse
happened when I used dry batteries, for
they undoubtedly produce noxious fumes.”

Gauging Strength of Signals.

Amatecurs are very fond of comparing
notes with one another as to the strength of
signals received, and, owing to theudifficulty
of employing any unit of loudness for com-
parison purposes, ‘ one commonly hears

signals. Incidentally, this experiment
indicates the importance of a suitable grid
bias for reducing the H.T. cuirent con-
sumption.

Another very simple way to compare
signal strength is to arrange a change-over
switch so that the headphones or loud
speaker can be switched on to either of the
two receivers which are to be compared,
and to arrange a variable resistance, such
as a potentiometer, across the headphone
or loud speaker terminals on one side of the
switch—the side which gives the stronger
signals. By suitable adjustments of the
value of this shunt resistance it will be
possible to make the strength the same in
both positions of the switch. In this way
a rough estimate of signal strength may be
obtained, and the comparison may be made
more scientific by a determination of the
impedance of the reproducer.

(Conlinued on page 459.)
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Build your own
loud speaker

GONE ARE the days of troublesome ’phones.
The LISSENOLA brings loud speaker conven-
ience to every home at a record in low price.
For 13/6—Iless than the cost of headphones—
you can buy this wonderful loud speaking unit,
needing only the addition of a horn to make it
a powerful, full-sized instrument yielding results
equal to an expensive speaker. And you can
build a horn yourself——w1th each LISSENOLA
we glve you full size exact patterns and clear
instructions how, for a few pence, you can build
a big horn of proved efficiency. In addition,
the LISSENOLA will fit the tone arm of any
gramophone. The secret of this eﬂiciency rests
in the remarkably effective manner in which
the electro-magnetic sound- reproducmg system
is concentrated. '

Compar'e the price lust

—before you buy go to your dealer and make
this test: Ask him to put on the best loud
speaker he has in stock—then use the same
horn on the LISSENOLA, and see if you can
notice any difference.

LISSENOLA

Now no home need lack a loud speaker.

Full directions for A cone diaphragm
making this horn loud speaker can easily
are given with be constructed. The
every “Lissenola.” illustration sh. ws. one

method of mounting.

{f'"’ - ag ¥

- -or wallpaper, and painted

o i13

The illustration shows the effective . horn you will
build yourself—zt can be covered with fancy paper,
so as to resemble a

factory article. Get a LISSENOLA for your home.

By using the Lissen Reed (sold separvately fcr 1]-) the Lissencla will
carry a cone or any other diaphragm working on the reed principle.

Your dealer will gladly demonstrate and supply, or the ** Lissenola®
can be obtamed post free by return ,‘w‘n the makers,

LISSEN LIMITED
8-16, Friars Lane, Richmond, Surrey.

*Phone : Richmond 2285 (4 lines). *Grams: "' Lissenium, "Phone, London."

Managing Director: T. N. COLE.
The “Lissenola” T Reed

he *“Lissen”

instantly converts Attachment (pat. pend-

any gramophone ing) for use with cone

into a loud diaphragm loud
speaker.

speaker. DPrice 1/-.
™Y

A P
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LTHOUGH many types of plug-in
tuning coils ere in wuse, there is
still room for improvement, and the

writer elaims that the coils described havo
several distinct advantages.

It is recognised that a * sidew: ays”
wound coil is the most effective, insomtich
that the potentials are well separated and
are definitcly on either side of the coil,
enabling maximum magnetic coupling to be
obtained. Other advantages claimed for this
winding are that all coils are of the same
diameter, giving maximum coupling and
uniformity. All vire is at right angles to
the axis, giving iow H.I. resistance, ample

D8 By | A
CHAD: B,

RN 5 205

air spacing, turns are not closely paralleled,
the coils are extremely rigid and self-
supporting, and the centre ficld is free from
any supporting material, damping effects
from that source being entmely eliminated.

The difficulty with a sideways-wound
coil i8 to keep the width within reasonable
limits, but it will be observed from- the
photograph that this is overcome; a 250-
turn coil ean be wound with 28 S.W.G.
D.C.C. and is only one inch wide.

The Formers.

Two ‘hard wood—oeak, ash, beech cr
birch—bases are first plepa,red 4 in. square
by 1 in. deep; a circle 2§ in. in diameter is
described on one face of each, one divided
into 17 equal divisions . and the other 29,
end with a g} drill holes } in. deep arc .
drilled at these divisions. carc being taken
that these holes arc perfectly upright. .-A
3 in. hole is also drilled through the centre.

Two-inch oval brads sre used for the
pogs; these must have the heads removed
.and any rough places on the length re-
moved with a fine file, and finally pclished
with emeory cloth so that the coil when
finished will slide off without obstruetion.
The brads are now driven in flat sides at
the side, and should any of them not be
upright they should be straightened, so

the former.
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that they are all parallel and true in both
directions ; it is worth while giving special
care in preparing the former, as the ““ good
looks > of the coil will depend on the pegs
being true. A third former having 23 pegs
is very useful for

medium-sized coils.

turns have been put on the wire iz given
a turn roupd one pin, the spare disc dropped
in, wirecut, and the former removed from the
boa.xd the bolt is now inserted upwards
through the hole in the former and the nut
screwed on and tightencd sufficiently. The
coil is now removed from the pegs by pulling
the bolt ;. should it be tight, the coil can
be eascd up from the bottom by inscrting
something suitable hetween the pegs at
several places under the bottom disc and
gently levering upwards.

Useful Data. ;

The number of turns in cach layer is the
number of pegs plus one halved—viz. 9,
15and 12—and can be arrived at by counting
the number of parallel wires on the edge of
the coil one peg behind the point of starting.

While the coil is clamped in the discs, it
is sewn securely with single thread ; the
method is shown in the sketch—the thread
being shown very thick for elearness, and,
of course, is pulled up reasonahly tight.
The discs are now removed, and the-eoil
can be mounted as desired. It i3 not
necessary to treat the coil with wax.

Two discs are now
made from sheect
metal, thet will' co:n-
fortably slide down
inside the pege, and a
lole drilled at the
centre to tcke a bolt
about 1} in. long,
the head of which
will pass through the
hole in the centre of

A piece of board
about 4 ft. long and
3 in. wide is selected

to carry the former
and reel of wire, a
wooden peg is in-
serted about 6 in. from one end on which
the former can revolve, and a hole drilled
about 18 in. away to take a long French
nail to, carry the roel of wire.

Method of Winding.

The former is placed on the wooden peg,
and one disc dropped in within the pegs, the
wire ig led from the reel and a turn given
round one peg to secure the end, leaving
about 6 in. to spare; then, by turning the
fornier round with the left hand and feeding
the wire on with the right, the coil is wound
by starting over 2 pegs, under 4, over I,
and under 2, cte.,. with the 17-peg former,
and over 2, under 8,
over 1, and under 4 on

Ccils in the making. This photograph gives a clear idea of the method employed.

The writer has had cxceedingly good
rocults, and will be pleased to hear the
cpinion of other exgerimenters.

The following details of windiiig may also
be useful :

Pegs 17 up to 60 turns 22 S.W-G. D.C.C..
Over 2, under 4, over 1, under 2 pegs.

Pegs 17, 65—120 turns 24 S W.G. D.C.C.

Pegs 17, 125—150 turns 26 S.W.G. D.C.C.

Pegs 29 155—200 turns 26 S.W.G.
Over 2, under 8, over 1, under 4.

Peuq 208 210——250 turns 28 S. \ .G.

Pegs 23 50—100 turns 24 S.W.G.
Over 2, under 6, over 1, under 3.

D.CC.
D.C.C.
D.C.C.

the 29-peg former,
and over 2, under 6,
over 1, and under 3
on the 23.

The wire shculd
not be strained un-
duly tight or the com-
bined strain of manv
turns will bend the
pegs inwards. Occa-
sionally during wind-
ing the spare disc is
used to press the
turng down and keep
the coil compact ; if
the bolt is put in the
spare disc it is useful
to handle it by.

When sufficient

Four examples of sidewayz-wound coils made by the method described,
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" POPULAR
‘CONDENSERS.

++  The “ Popular” condenser, owing
to its design, provides a precision

a low price,” The.rotor is electrically
connected to the girder and plates,
while the fixed plates are held at
four ‘points by ebonite insulators.
Supplied with 3%inch dials.

‘0003 M.F. 10/«

‘0005 M.F. 10/6

GANG CONTROL
CONDENSERS

This condenser has been designed
for use in single-control receivers
and is provided with three indepén-
dent condensers of ‘ooos M.F.
capacity insulated from onc another
but controlled from one dial. A
simple means is provided for varying
.thé relative positions of the rotors
so that the different coils and
transformers can be balanced.

With, 4-in. dia}] £3 13 0
Without dial - £3 10 O

ANNOUNCEMENT BY

corrected square daw.‘condenser at.

COIL SCREENS

These coil-screening boxes pro-
vide a very efficient method
of utilising sereened c<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>