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STERLING
“MINILOSS”

(Square Law Typs)

T&eal condensers for “low-loss™

working, fitted with a slow motion
movement.- . perfectly smooth in
operation and with no * back-lash ”

MARNSBRIDGE
Type

May be relied upon to combine the

‘higbest performance with reliability.

They are supplled in a complete

range of capacities enclosed in thin

steel cases and each instrument is

-

action. * * Pyrex " glass plugs in- tested’ at a comsiderably higher

sulate the fixed plates. These voltage than that for which it is
plugs are outside ‘the electro- rated.

static field, reducing High Fre- 1 mfd .. 2/8 -smfd .. 8/4

quency losses to the minimum. -2 mid. .. 218 s mid. .. 3/10

‘00025 mfd. 14/~  -ooos mfd. 15/- 25 mfd. .. 3/ 2mfd. .. 4/8

3 ‘oot mid. 16/- -3 mfd. ., 3f- 4mid. .. 10/-

-4 mfd. .. 3/2 6 mfd. .. 14/-

o mfd. .. 20/-

STERLING
VARIABLE Square Law Air
Condensers
(Panel Mounting Type)
Give * Straight line™ tuning, are
perfectly adjusted and give a de-
lightfully smooth variation. They
have the highest possible Maximum
1o Minimum ratio and are suitabls

for low loss working.
‘00025 mid. 8/6
‘o005 mid. 9/6
+oo1 mid, 10/6

STERLING
DOUBLE & TRIPLE

Types (each unit -00o25 mfd. cap.)
Specially suited for simultaneously
tuning two or three circuits respec-
tively. An added refinement is
fouund in the balanced double con-
denser, a movable balancing vane
enabling the operator to compen-
sate for any slight differences in
capacity or inductance in the two
circuits.

Double, 11/8. Double, balanced,

12/6. Tripte, 15/

= L <

| STERLING “MINILOSS”

Recognised by radio experts
as the highest achievement
in electrical efficiency and
mechanical construction.
Every Sterling Condenser is
made on highly-scientific
lines to fulfil its specific
purpose to the utmost limit.

Steriing Publication No. 440 will give
vou full particulars— Wrile for a copy.

Marconi International Marine
Communication Co., Ltd.,
require 500 qualified wireles
operators. Apply $o Service
Manager, Marconi House,
Strand, London, W.C.2,

ouble ‘Iype Panel Mounting

AYaTala  ata¥avavabatavatat Yavaravaraaaralorm

[peame 1) fype with Vernier
{Squarc Law)
< B(gl(.;::;:l l-_l;xy“pf Fixed Type Mansbridge Typ=
§ Z
4 cpeee. THE MARCONIPHONE COMPANY, LTD,,
< — °“p§\ Sole Agents for Sterling Telephone & Eleetric Co., Lid.
{g L o Head Office: 210, YTOTTENHAM COURT ROAD, LONDON, W.t
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The JUNIOR™ ~“ Q.
‘Type AR. 111 .
- - 4 8 /_ A member of the famous-

Amplion ¢‘ Dragon’’ series.

Other A M plloN Finished in a pleasing crystal-

line chocolate shade and fitted

X models from 38[_ with the new high-efficiency

light-weight unit, |

Oblainable from Accredited ANPLION Stockists,
Radio Dealers, or Slores. 5

" "GRAHAM AMPLION Limited,
25, SAVILE ROW, LONDON, W.1.

AMPLION - SUPREMACY -1IS-THAT
OF - ACTUAL - PERFORMANCE

s L
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For Dull
Emitter Valves

OW that the Dul] Emitter Valve has finally ousted

~ N the extravagant bright emitter from the market
it has been necessary to evolve a new type of
Accumulator suitable for two and three-valve Sets. The
present day demand is for'an accumulator small in -size,
light in werght, low in price, which will hold its charge for
weeks and even several months without attention. The
ordinary Accumulator was good enough for bright emitter
valves consuming “75 ampere each, Its plates never had a
chance to become salphated. No sooner was the accumu-
lator charged up than the Set began to drain away its
energy. After a week or so a further charge was necessary.
But te put an ordinary accumulator to serve a 2-valve Set
equipped with Dull Emitters is a waste of money. The
plates are almost certain to sulphate if the accumulator is
not given a regular charge—whether it is exhausted or not.

The unusual comstruction of the new Oldham O.V.D.
(patent applied for) makes it the ideal Accumulator for
small Receiving Sets. Its low initial price, coupled with
the few pence only required for recharging, will enable

Type O.V.D.

2 volts—for use with Dull
EmitterValves. Fitted with
the new Liminode Plate.
D:mensions 6 ins. by 3 ins.
by 2% ins. 10 amp. hours.

Charged ready
for use
Add acid only

e00cas00s00000 ssessscnce

Other Gldham
Accumulators

Your Dealer can show you a
wide range of other Oldham
Accumulators — ail  made
under the Special Activation
Process. Ask to see particu-
lml'}ly the Oldham H.T. Accu-
mulator, which is made under
expanding bookcase prin-
ciples. With its handsome
lidand base,itis the finest H.T.
Accumulator on the market.
Price 10od. per volt:, ‘Cata-
logues free—write to-day.

- |

- every user to lower his maintenance costs immediately,

Where else can you find
these seven features?

Charged ready for use

Every O.V.D. is charged rcady for immediate use
at the factory. It is only necessary ‘to add acid
and wait half an hour or so for the ccll to be ready
for use. No tedious and annoying delay whilc the
cellis put on charge.

Laminatzd buckle-nroof plates

The plates are laminated for extra strength and to
permit the free circulation of the electrolyte.
Standard plates are used which cannot shed their
active material, No scparators are required.

Mo lcaking away of charge when

not in us2 '
In the ordinary accummulator the positive and
negative plates are closely interlcaved together.
Some local action therefore is inevitable when the
accumulator is standing idle. In the O.V.D. the
plates are welded together in sets of three with a
generous space between the positive and the
negative groups. This eliminates interaction and
enables the plates to hold their charge even for
months without attention.

Large colpured tzrminals

Even the external appearance of the O.V.D. js
distinctive and workmanlike. Note its generous
coloured moulded terminals, indicating correct
polarity at a glance. A man’s size terminal which
will grip any wire quickly and securely.

Quick charging and slow discharging
Never before has it been possible to combine these
two requirements in an accumulator. The usual
way to ensure a slow discharge has been to use a

®
7

, Special Activation Process Batteries

Quick charging and slow discharging
(continued)

thick plate. But thick plates need a prolonged
charge. Compare a thick plate, if vou like, to a
thick mass of absorbent material plunged into. a
liquid. It will take a long time for moisture to
penetrate to its inmost recesses. But cut the
material into strips and they absorb molisture at
once. This, in nom-technical language, is the
principle "of the Laminode Plate. It is the
equivalent of a thick plate, but the electrolyte can
flow through it immediately and get to work upon
its several surfaces without hindrance. Any
0.V.D.. Accumulator can be recharged within 8
hours—speedy charging won’t barm its plates.

Stout glass cell

The glass cell used in the O.V.D. offers further
evidence—if such were necded—of the care and
forethought put iuto its manufacture, Crystal
clear and robust, it has ample mud space at the
bottom to trap all the sludge.

Pilates made under the

Special Activation Procces
The seeret of the popularity of Oldham Accumu-
lators among wireless enthusiasts lies in the
efficiency of the plates made under the Special
Activation Process. This process, because it
produces a plate active right through, not merely
on its surfaces only, gives that smooth unfluctu-
ating current flow that is so essential for good
broadcast reproduction. And at the same time it
ensutes a length of service which is truly remark-
able,

Oldham & Son, Ltd.,
Denton, Manchester

Also 6, Eccleston Place, London,
SW.1 Phone: Sloane 2701.

Giibers Ad. 6428
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“WELL FOUND"

7]  When the tall Clippers in all their pride raced for the wool and tea markets of Fr’

the world, they had to be well found and seaworthy.
And  being well found didn’t end with havin% good “sticks, rigging, and
running gear,” it implied a tip top condition from the varnish on the truck
down to a clean bottom. )

. It was attention to details more ofien than not which decided the issue of these
stern chases—the details which, as far as one could see, ¢ didn’t matter,”

a\Y ¥ B\

It is, perhaps, a far cry from Clippers to Condensers, but it is certainly a fact that

many people regard Condensers as being a detail that  doesn’t matter.”

And still more numerous arc the people who say that cheap condensers seem to

give just as good results as expensive ones.

The fact is that cheap condensers do not give as good results as expensive ones.

If they did, we should not be interested from any point of view in making the

more expensive variety.

And the second fact— namely that the Dubilier Condensers sold number more

than all other makes put together—points to the fact that the great majority of
ple value a well-found wireless set and insist on seeing that it is equipped

“with Dubilier Condensers.
IER] L

Do you?
ADVT. OF THE DUBILIER CONDENSER €O. (I925) LTD.
DUCON WORKS, VICTORIA ROAD, N. ACTON, W.3
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PLAIN OR TIPPED WITH CORK OF PURE NATURAL GROWTH

s the result of years
of experience in the
| ‘blending of choice
‘ old Virginia tobacco

wwwwwwwm@wwwwwwwwwywwwwwwm

P.1379

mmmcamm“isamaémmmmmcémmnmmm X3

FSOCERICENRTICEFNERNEFIVERERDIERD)

BRERIICERD

T ENGT FIA LA ENGL 2 ML EN L IR RAL SN AN 5acmbmmmm ST ENAL INCLENY

¢



Popular Wireless, November 27th, 1926. 925

Sold by A'czAll good Racfio D.ealers-

The British Thomson-Houslon Co., Lid,
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A REALLY i ) T N

will be assured by xmmllmg this Edison Bel new model ¢ GEM " 2-valve set in your home now,

SPECIFICATION

Size 12 x 10 x 47 deep,
Solid oak case, fitted
eboneum panel with grid
bias and filament rheo-
stat complete.

It has a Valve Detector
with one stage low fre.
quency amplification.  Re-
action is controlled by a
novel lever movement,
simple and effective.-

Grid Bias battery is
provided, also ogils swit~ |-
able for a range of 280.-
500 wmetres. Qoils for
higher wave-lengths can
alu:) be supplied at extra
08t

TESTED 500 VOLYS

PRICE £3-0-0
{Valves, batteries and Marconi Licence ¢xtra.)
Ask your dealer for attractive new season’s
fM catalogue or write direct t2 the company for same.

EDISON BELL LIMITED, LONDON, S.E.15 | &'}

and at Huntingdon.

SIMPLICITY

Even a child can use
this instrument with.
out incurring risk of
danger. A slight turn
of the dials and you
receive perfect broad-
cast music on a loud
speaker — on head-
phones foreign sta-
tions ean be tuned in,

TESTED 500 VOLTS
UPRIGHT TYPE

INSIST ON EDISON BELL CONDENSERS

THEY ARE BRITISH MADE AND GUARANTEED BY A NAME WITH ‘50 YEARS REPUTATION BEHIND I7
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GUIDES FOR WIRELESS CONSTRUCTORS

The Two Latest Numbers Now On Sale Everywhere.

MODERN

LOUDSPEAKER SETS

This book contains straightforward, amply
illustrated directions for constructing three

of the latest valve scts. The first is a

two-valve household loudspeaker set. The
second is a sensitive three-valver incor-
porating a novel reflex principle which
will receive European stations with ease.
The third set described is a four-valver
including every possible modern refinement.

CONSTRUCTORS USING THESE
BOOKS CANNOT GO WRONG.

PICTORIAL
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 11 circuits in all.

AT ALL NEWSAGENTS AND
BOOKSTALLS EVERYWHERE.
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The H.Q.

20 inches high
or 4000 ohms.

£600

Now Grannie can listen !

@ HAT Wireless ".Grannie used

to say, ‘was no good—she

never could hear what ‘the
man was saying!™ That was
before the IBrown Crystal Amp-
lifier came. Now she
sits and listens to the
Loud Speaker weorking
from the little Crystal
Set. For hours and
hours! Now she ap-.
preciates the boon
broadcasting can be.
Mostly everyone, now,
can work a Loud
SpeakerfromaCrystalSet
without the use of a single valve.
If you live within fifteen miles of a

‘B.B.C. Station (or eighty miles from

Brown Crystal
enable you to

Daventry) the
Amplifier will

for
faithful
Radio

interpretation.

obtain pure, faithful Loud Speaker
reproduction from your Crystal
Receiver. No Valves. Noaccumu-
lators. Just the Crystal Amplifier
connected to' your Set and

the Loud Speaker. The

only  accessory needed

tery. What more ideal
way of enjoying the
broadcast ? You get the
results of your friend the
valve-user without any
of the worry,trouble and
expense his accumulators
cost him.

See your Dealer about the Crystal
Amplifier to-day. Get him" to
demonstrate it on one of the nine
Brown Loud Speakers. You'll be
sure to want one for yourself.

@@W@ is a 4% volt dry bat

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

Retail Showrooms: 19, Mortimer Street, W.1:
Southampton. Wholesale Depots: 2, Lansdown Place West. Bath; 120,
Glasgow ; 5-7, Godwin Street, Bradford ; Cross H

S. Cooke . & Co., 59, Caroline Street, Birmingham. Robest

Howard

15, Moorfields, Liverpool ; 67, High Street,
, Wellington St.,

ouse, Westgate Road, Newecastle ;

Garmany, Union Chambers, 1, Union Street, Belfast, N. Irelaad.

727

The H1.

120 ohms, £5 50°
2000 ohms. £5 80
4009 okms. £5 10 0

Gilbert A1, 6409
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An economy which is no economy

ROM hedge to hedge the plough- flnthusia’si% who si(l)lllld' ta]i)e.tfxis lesson to
o § eart. ey are still using bright emitters or
man slowly cuts the furrow. foreign dull emitters—like the two horse plough

Yard by yard the gleaming steel they are low in first cost. But although
turns over the rich brown earth. In they may be cheap to buy, they are not
one working day Hodge and his two economical to use. They are extravagant in
companions may be able to plough a current and last only a comparatively short time.
whole acre. Over thehorizon isto ke gomp“f,’ on t}S -Otherki‘a“dv t{’e Wonde"f}‘]‘l e

o . 3 ossor Point One taking only one-tenth of an
f,o‘md qlf‘lt‘? a dlffer,ent scene. A fussy ampere. An accumulator which would last a
little tractor, cutting several furrows 2-Valve Set fitted with Bright Emitters for ten
at one time, is noisily eating up the hours would last more than 200 hours if Cossor
ground at an amazing pace. In fifty Point One Valves were substituted. 190 hours

of free Broadcasting every time your accumulator

minutés this machine will do as much is-chetdoxk MRS Wi honcy you will save

work as a man with two horses can in charging costs alone.
do in a whole day. - But' economy is not the only advantage you
The tractor works under a bighandi- -  get with Cossor Point One Valyes. They are

itted with a kalenised filament which throws

cap—its initial cost is many "times off a terrific stream of electrons without visible

greater thap th? cost Qf a pair | of glow. The destructive effect of heat has been
horses. But in spite of this, mechanical eliminated. Most valves—even dull emitters—
ploughing is rapidly driving the horse come to an untiniely end because their filaments

have become brittle through excessive heat and

from the land. Sensible' farmers no ate” roatily Whalored. [The Cossor kalenised

longer- Iook at ﬁf§t cost—they seek filament, on the other hand, retains its lifelong
results. The extra expense of the pliability, is-abnormally tough and is capable o
tractor is amply justifed by the big reduction resisting hard knocks with -ease. No valve will |
it can make in the cost of bloughing and by outlast a’ Cossor. -

its superior work. u : See your Dealer abuut these remarkable Valves
There are still tens of thousands of wireless —he has themin stock in three types.

- The new Cossor Point One The new Cossor Point One The new Cossor Stentor Two
No. 210D. With Black Band. An No. 210H. With Red Band. Pre- No. 215P. With Green Band. For

ideal super-sensitive eminent among H.F Power Valve use—ideal

De- -
tector. Consumption ‘1 14/_ vaives. Consumption °1 14/_ for Super Sets. Consump- 18/6
amp. at 1'8 vnlts - amp. at 1'8 volts - - F tion '15 amp. at 18 voits

Cossor Point @

‘Adyt. A. C. Cessor, Ltd., Highbury Grove, London, .5

Gilbert Ad. No. 6409
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RADIO NOTES AND NEWS.

The Royal Charter—-“‘ P.W.” Radio in Rhodesia—More Curious Atmospherics—Marconi and
Mussolini-—Remarkable Daylight Reception—"The Ranger.”

The Royal Charter.

HE draft of the Royal Charter, settling
the lines upon which broadcasting
will be conducted after December 31st,

1926. has now heen’issued. It has aroused
much comment, but all I am going to say
about it is this. We read that the Chair-
man is to get £3,000 per annumn ; the vice-
chauman, £1.000; and each other governor
is going to get £700. But what is John
Listener going to get out of it? That is the
acid test.

Free Wireless for the Blind.

HE House of Commons was dramatically
stirred by the first reading of the Bill
to provide frec wireless licences for

the blind. Captain Ian Fraser, the sightless
M.P., walked up the floor of the House and
handed in the Bill, and in a brief speech
he asked for the support of all parties,
in the hope that the

“related two weeks ago.

More Curious Atmospherics.

OU remember that queer instance of
‘the atmospherics 7’ in the phones,,
caused by cat-stroking,

Well, I've "had

80- many letters about similar cases, that

‘I’'m beginning to believe that these fish-

eating, fur-licking pussy-cats that ornament
our hearthrugs, are nothing morc or less
than generating stations! Apparently,
when programmes are dull,
dozens of listeners draw a spark
from Fluffy, or Tiddlums, or
Satan (or whatever the name is),
listen to it in the 'phones, and
think nothing of it!

Clicks from a Dog.
NE Lambeth reader noticed
the same effect when |
‘“ soineone standing near-

Bill would become law
by Christmas. By |
tense silence during
‘the ‘céremonial, and
by warm cheers at the
end, the House
-markéd its approval
of the measure—and
of the man.

Remarkable
Dayli"ht Reception.

Y rocent remarks
upon” how well
KDKA was

coming over in day-
light, brought me
numbers of letters
from readers who
have been getting this station. One Leeds
business men picked him up in sn hotel,
where the aerial was just an odd length of
insulated wire hung from an upper window,
using a portable- “2.valver (Reinartz and
L.F.).

It was this reader, too, who, getting
loud-speaker results one night, left the dials
set, and next day (Sunday) could distinctly
hear KDK A at 3.15 p.m. Not at enjoyable
strength, of course, but still, it was
KDK A’s telephony, on two valves, in the
middle of the afternoon!

that I °

“ The Ranver ¥
UMBERS of British and foreign
stations on the ’phones, and thc
local excellent on the loud speaker,”
seems to be’ the -general experience with
‘the ““P.W.” Ranger, described in October
23rd issue.

Onc Birmingham rcader says,  * Best
two-valve’s-worth I've ever struck.” And,
“after all, how many of the multi-valvers get
much more than can be tuned in with this

two-valve straight circuit ?

Helping the Hospitals,

“ I’VE only got one kick
coming against ‘P.W.'”
wiites a London reader,
“ and that is that now
it’s so splendidly en.
larged for threcpence,
it takes up too much
room to kecp all back
numbers. Do the hos-

pitals want them ?”
‘Just to make sure I
called up St. Thomas's
and onc or two others
—any I could think of.
‘They all said the same:
“If readers will kindly
send them along, we
shall be only ioo0 de-
lighted to have them.”

More “Beam*®’ Tests.
HEAR that  tests
with South Africa

by happened to draw a comb through their
hair.”  This was repeated several times, the
set being a 2-valver, Det. and L.F.

But one Heaton Moor reader carried out
a_little test one night that must have been
really funny. He says: ‘‘I was listening
in on a crystal set, when I touched our dog’s
nose, and was surprised to hear a loud click
in the ‘phones! This was repcated many
times for experiment that day, but I have
never been able to do it since.”

(Above is Captain Eckersley, examining it with

On the left is a close-up of 2 LO’s new wave-meter.
interast.

from the. new
“beam ” wircless ste-
tion at Bodmin, have
been a great  success.
Communication to and
from the ccrresponding stations near Cape
Town was carried out over long periods,
and it is expected that this link in the
Imperial Wireless Chain will soon bé ready
for public service.

*P.W.” Radio in Rhodesia.
RHODESIAN reader who built the
short-wave set described in “ P.W.”
by G20D (Mr. E. J. Simmonds, of

Gerrard’s Cross), recently plcked up signals
gent from this well-known British amateur

(Continued on neaxt puge.)

*Pages 779-780 are missing *
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NOTES AND NEWS.

(Continued from previous page.)

station. On a QSL card to G20 D, he says:
““ Receiver used : Your own ‘P.W. (Det.
and L.F.”)

Remarks : “ Suits me fine!”

This is not the first time that Mr. Sim-
monds’s sicnals have been picked up
thousands of miles away, on a set that was
built from the artic'e which he wrote for
“PW.”

Sir Oliver Lodge.

SAY what you will about talks in general,
the fact remains that sometimes a talk
can be the most stimulating and enjoy-

able feature in the programme.

The wonderful one-ness of atoms and
solar systems, cxpounded in the friendly,
grave voice of Sir Oliver Lodge, for jnstance,
may not have appealcd to.every listener.
But I have becn astounded to learn how
keen and universal is the intellectual enjoy-
ment of listening to a great man, dealing
with a great subject. Sir Oliver is not only
doyen ot English scientists, but he certainly
has the flair for broadcasting, the incom-
parable power of personality.

Transmitting Without a Licence.
ECEIVING wireless programmes with-
out a licence is asking for trouble.
But transmititng without one is not
merely asking for it, but getting it! A
Cheshire man who had tried this on was
fined £10, and £5 expenses, and the magis-
trates ordered the apparatus to be forfeited.
Moral : “ The licence must be taken before
the ether is shaken!”

A Loud Speaker 300 Years Old.

HE Dear Old Dad of all loud speakers
is claimed by Vienna. Three hundred
years ago this ancient megaphone was

nsed to shout orders for the defence of the
city against the invading Turks. Now it is
installed near the top of the cathedral, and
is used by the Fire Brigade to signal an
outbreak of fire. Recently one of the
firemen rigged up a wireless set to while
away the night watch, and he used this
Venerable Vox for his loud speaker. The
three-centuries-old veteran pushed out the
programmes in perfect style !

Dominion Premiers Lost.

OU wouldn’t think that motor-coach-
fuls of Dominion Premiers could fail
to find the Rugby wireless station,

with its 800-féet masts, would you ? Yet
80 it was! Hopelessly lost, the coaches
drove up to a Warwickshire shepherd.

One of the party got out” and explained :
-1 am the Postmaster-General.”

The shepherd .promptly replied: ** Oh,
yes! And I'm the Prince of Wales !”

So, after this question of identity had
been satisfactorily cleared up, the shepherd
took the Premiers in tow, and finally brought
them to the Rugby station, all safe and
sound. A few moments later the Premiers
were exchanging messages with the Anti-
podes, whilst the shepherd was chuckling
over his experiences with rulers of Empire.

Professor Fleming’s Portrait.

TO commemorate the 43 years of Pro-
‘fessor Fleping’s service in the Chair
of Electrical Engineering at Univer-

sity Coliege-—during’ whieh ,period he

hitched up the first valve to a wireless set
—his portrait is to be painted by Sir William
Orpen.

The committee of the Portrait Fund will

welcome any gift,. however small, for it is-

felt that doubtless many listeners would

like to associate themselves with this

recognition -of the Professor’s pioneer
wireless work. Subscriptions should -be
sent to Professor W. C. Clinton, University
College, London, W.C.1.

B O AT
New Wave-lengths.

HE B.B.C. announce that the
Union Internationale de Radio-

= phonie notify six revisions of °

£ the decisions previously made with

E regard to' the wave-lengths of

£ Continental stations. They are as =
= follows: =
S ' New  Fixed pre- =
= wave-length. viously at =
= Frankfort 428.6 .. 394.7 =
= Hamburg .. 394.7 .. 428.6 =
= Leipzig 357.1 .. 3226 -~EZ
= Breslau 3226 .. 3571 =
= Konigsberg 303 .. 2419 =
= Miinster .. 2419 ... 303 =
.:c_-\lIIIIHHIHlIlllllllIIIIIIINIIINIIlllll|||l.llllmllllIIIIIIH!"IIHIII-.-—:.

Majconi and Mussolini.

MUSSOLINI, who is quite unmoved if

they try to stab, shoot, or bomb

him, i3 not unmoved at the latest
success of his countryman, Senatore Mar-
coni. In a telegram of congratulation
upon the opening of the * Beam ™ service,
hesays : ““Permit me to expresstoyou . . .
my own feelings of profound and affec-
tionate admiration.” And so say all of us.

B T T T T T T TR TS

SHORT WAVES.

Truly, many are the useg of radio. Failure
to answer an S O S message broadcast throngh-
out the United States resulted in a man leing
declared officiolly dead, and a divorce was
granted to his wife - or widow.—*¢ News of the
World.”

This must not be takea as a precedent.

* * *

Wireless has this advantage over the school-
master : What it says never comes in at one
ear and goes out at the other. Not when you
use headphones.—¢¢ Daily Herald.”

* * *

We understand tiat a man who had been deai
for over tweniy-five years rccently heard a
jazz band on the wireless. We hope this will
be a warning to him.

» * #*

¢ Wireless howlers a nuisance in London.”’

The B.B.C. 2 L O cate them.—*¢ The Star.”
* * %

By the vse of headphones and a specially
constructed mierophone an experimenter ‘has
listened to the sounds made by grubs while
devouring apples. It is understood that Lhe
noise they made when spitting ount the pips came
through at lond-speaker strength.—*¢ Elee-
trician,”

* . *

A special programime was broadcast recently
under the title of *¢ The Inns of Old London.”

A case of Listen Inn.

» * * .

‘ But when the Canon says the wireless is a
way of the spirit I do not quite know what he
means.”’—Extract from letter in newspaper.
Perhaps some of our readers who listen in at
their clubs could enlighten us on this point.

* * *

The Popular Radio Weekly says: “3LO
is enterprising, too, The Londor Station, 2 L 0,
broadeast noises of several animals from the

T T TR TR TR H T TH T TR T TH TR T
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Heard at the B.B.C. Concert.
Phyl : “ See that fellah with the stick ?
He’s the conductor ! ”
Bill: “ You don’t suppose I should take
him for the snsulator, do you ?”

The Latest.

I SAW a funny thing in one of the motor-

ing papers the other week. An

“ expert,” was writing about wireless,
and about the disgraceful way the tech-
nical radio papers kept their readers in
ignorance of the latest advances, and as an
instance he gave the new American system
of push-pull amplification ! .
_ Those who remember this old stunt (it
was useful before power valves came in),
will realise that somebody has been push-
pulling the expert’s leg !

“P.W.” Presents Silver Cups.
“ DOPULAR WIRELESS” is giving the
: first' prize—a silver cup—in both
sections of the Constructor’s Com-
petition, to be held in conncction with
the Hull Wireless Exhibition. Full de-
tails are being announced locally, and a
list of successful competitors will be given
in the Hull and district newspapers on

Dec. 10th. The Exhibition opens on
December 4th. °
i_i_”lllllllll"llIIHIIIIIIIIIII[IIIII"IIIIIIIIIIIIIIIllllllllllllIIIIIIIHIH‘_',_
ETECHNICAL TERMS ILLUSTRATED. =
£ The Earth. El
£ A HARD-LOOKING young woman =
= of Perth, ; El
Had never been kissed from her £
birth;

Till she came into some.money,
Then—wasn’t it funny ?—
Men said, “ You’re the best girl on
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To-night’s National Concert.

HE fourth of the B.B.C. National
Concerts will he held in the Albert
Hall to-night (Thursday).

Sir Edward Elgar himself is conducting
the Orchestra and the programme will
consist cntirely of selections from Sir
Edward’s own works.

A Gentle Reminder.
SAY—just one word before I close down
to-day. About this Christmas business.
7Ly v "< 4 number of “P.W.” ig

not only the Christmas Number, but it’s the

biggest number, the best number, and
altogether the most dinky, astonishy, and
bargainy number that ever graced a
bookstall.

Worth Extra !

lF they want] to charge you extra for the
Christmas Number, repudiate them
with scorn. It certainly would be

Zoo. So far we have only had comedy music-
»jang,?? ]
* * *

¢ Do they really pay you to be funny, dad P >
‘asked the young son of a comedian, after hearx
ing his father on the wireless.

‘¢ Yes, my hoy,’® replied the great man.

¢ Well, why aren’t yon?

S RGO B

M
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worth the extra, but 3d. is the price, so
don’t go and pay more! But be sure and
have your three circular metal discs all
ready, and go to the shop gocd.and early.
For if. your. copy of “ P.W.” is sold—well,
you'll feel that way, too!

= ARIEL,
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HOW many readers are vitally aware of
the fact that-their receiving sets

possess the inherent powersof afford-
ing weather forecasts which very often
prove to be really amazingly accurate ? By
this,-of course, I do not mean to imply that
some genius has discovered a method of
connectmg up the set to.an ordinary
barometer, and of readmfr off the state of
the weather as one reads the intensity of
the valve current from an ammeter dial.
Such a means of weather prediction is
rather too easy to be true.

-
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But, nevertheless, it is a feat quitz

possible of achievement to read the forth-
_coming state of the weather by carcfully
observing the behaviour of the set under
“various atmospheric conditions. All radio
set owners, and especially users of multi-
valve rcceivers, know only too well of the
existence of various types of atmospheric
disturbances which are fundamentally elce-
trical in natuve, and which, for convenience,
are usually referred to under the one class
of * atmospheries,” *statics,” ¢ strays,”

r “X"S.”

Atmospherics are the bugbear of the
long-distance radio worker, amateur and
professional alike, and it i3 very natural
that one of the modern trends of radio
research should be in the direction of the
total elimination of these unwanted dis-
" turbances.

The Radio Barometer.

The annihiletion of atmospherics is not
yet an accomplished feat, despite the great
amount of careful thought and experir. ent
which has been given to the subject within
recent years, and therefore the ordinary
radio amateur has just got to sit tight and
put up with the nuisance until more
efficient and universal filter circuits and
other devices for eliminating -atmospheric
disturbances have been discovered.

- Needless to say, such * rales”

* - e -
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x By J. F. CORRIGAN, M.Sc., AIC.
(Staff Consullant.)
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But everything, it is said, possesses some
use or other, and even the atmospheric curse
under which all radio receiving installations
labour may often be applied usefully in an
endeavour to obtain reliable information
as to the forthcommg state of the weather.

The radio receiver, in short, can be made
to undertake the functions of a barometer
simply by observing the type of atmospheric
disturbance to which it is subjected at any
particular time. Atmospherics, as the reader
will well know, may, for ordinary purposes
be divided into two general classes with
respect to their source of origin. First of
all, there is the ordinary type of atmospheric
dlsturbance which produces violent clicks
and gratings in the headphones of the
receiver, especially in hot thundery weather.
This “ close range ” type of disturbance is
due to various electrical leakages between
the earth and the clouds.

Simple Weather ¢ Rules.””

There is enother type of atnospherics,
however,. which is far more mysterious in
its origin. It is the  high altitude disturb-
ance,” and atmospherics of this type are
more prolonged in duration in the ’phones
than the * close range,” or *‘ low altitude ”
variety. Apart from the fact that the high
altitude atmospherics are due to some type
of continual electric ‘disturbance in the
upper regions of the earth’s atmosphere,
very little is known about them.

The enthusiast who wishes to read the
forthcoming state of the "weather in the
cacophonous symphony of atmospheric

.dlsturbances which pass into the receiver
"may easily do so after a little observation

and the application of a few simple rules.
are quite
general ones, but nevertheless they are veyy
useful to memorise when one embarks upon
a doy by day study of the weather’s effect
on atmospheric genevation.

Rule No. 1.—If atmospheric disturbances
suddenly arise in the ’phounes, or if those

“already audible suddenly increase in number

and intensity (especially intensity) it may
be inferred generally that the state of the
weather is about to change for the worse.
Rule No. 2.—If the opposite phenomeina
to the above occur (that is to say, if the

disturbances suddenly cease, or even fairly
rapidly decrease in number and intensity)
an immediate favourable change in the
weather may be expected.

Rule No. 3.—If, however, atmospheric
disturbances picked up by the receiver
appear to remain fairly constant over a
period of one or two days, the weather

‘conditions may be cxpected to remain

unchanged.

. Meteorological Depressions.

With regard to the last * rule,” during
settled suinmer weather it is a fairly frequent
experience to have a continual slight display
of atmospherics in the ’phones over a period
of many days. Such audible disturbances,
of course, signify the occurrence of disturbed
weather conditions somewhere or other
within the set’s ‘‘ atmospheric range,” but
the meteorological ‘ depression,” if we
may employ that term, which is responsible
for the creation of the atmospheries will,
under the above conditions, be moving
along a curved path, all the various points
of which are approximately the same
distance from the receiving acrial.

Consider the diagram, I'ig. 1, however.
The area enclosed by the dotted lincs

The barometer should be carefully watched and
compared with the observations taken during listening

periods.
represents the immediate area of the
meteorological depression. Its path is

represented by the curved line. Now, if we

imagine the arca within the dotted lines to

be an area responsible for the generation of

atmospherics, it is easy to see that, pro-

vided thé depression travels along its
(Continued on next page).
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appointed path, it will not come materially
nearer the receiving aerial. Thus the
frequency of atmospheric disturbances
picked up by the recciving acrial, and their
intensity, will remain fairly constent.

If, however, as in Rule 1, the depression
area considered as an atmospheric generator
moves directly towards the receiving aerial,
the result will be that the number aud
intensity of the atmospheric disturbances
will increase, thus foretelling the coming
unfavourable weather change.

Predicting Thunder.

And, of course, ss in Rule 2, if the
opposite state of affairs takes place, and
the depression moves away from the
receiving eerial, the atmospheric disturb-
ances picked up by the set will decrease in
number and intensity.

Sudden thunderstorms which arise quite
locally during hot weather are predicted by
violent atmospheric crashings in the ’phones
of the receiver. And it is not difficult to
understand the reason for this cfiect. The
presence of highly charged thunder clouds
in the immediate neighbourhood gives rise
to electrostatic discharges or electrical
leakages. A proportion of such invisible
or silent leakages collects upon the acrial
and is discharged to earth, cau:ing crashing
noises in the 'phones of the set.

Now as to the various general types of
atmospheric disturbances which may be
distinguished with the aid of any ordinary
receiver. Violent crashings, as we have
just scen, signify thundery weather almost
immediately. On the other hand, atmo-
spheric noises of the * grinding ” variety
point to an approaching, but not immediate,
change for the worse in the weather con-
ditions.

“ Sizzling >’ Noises.

“ Sizzling ” noises in the ’phones which
are due to atmospheric disturbances, pro-
vided they are not too frequent, nor of great
intensity, may be taken to predict no
weather change. Such atmospherics as
these are frequently due to the passage of a
distant meteorological depression area at
right angles to an imaginery line drawn from
the receiving aerial in a horizontal direction.

Sizzling noises which are of frequent
occurrence, lhowever, very often predict
rain, unaccompenied by thunder. Some-
times, however, these peculiar sizzling
noises occur in cold weather when frost is
about, and they are more prominent in
industrial districts. Their exact cause is
obscure.  One explanation is that they are
due to the deposition of minnte particles of
dirt-conteminated moisture, each of which
has received an electrical charge from the
atmosphere, and which gives that charge up
on reaching the receiving aerial. Sudden

sts and imminent falls’ of snow are
preceded by this atmospheric change, and
therefore there is very probably a large
amount of truth in the above supposition.
Oiten, during winter-time, the sizzling
noices take upon themselves & peculiar
rhyihmic character, espscially &t those

times at which the weather is about to
become colder.

Quite a fascinating study may be made
by noting the influence of the weather upon
the types of atmospheric disturbance
received, and, indeed, a good deal of very
valuable data may be compiled by the
amateur who has the necessary patience to
take up the matter systematically. Any
ordinary valve set suffices, in most cases, for
the work, and even a crystal set will ofterr
record the more prominent atmospherics.
But it must be remembered that many
crystal rectifiers have the property of
filtering out zll but the very strong atmo-
spheric disturbances to quite an appreciable
extent, and therefore for the work men-
tioned above a crystal receiver is by no
means an ideal instrument.

Needless to say, the.acrial must be an
out-of-doors one, end it should be situated
as high as possible. The length of the aerial
does not matter particularly ; nor does the
actual type of aerial employed. It is a
well-known fact that most atmospheric
disturbances are generated on all wave-
lengths (within certain limits), and therefore
in taking up the study of weather forecasting
by means of the radio set, there is no need
to trouhle about any particular mode of
tuning the receiver. Manipulate the tuning
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controls so that the set brings in the local
station satisfactorily, end eny atmospherics
present will soon show themselves.

In many cases, however, and particularly
in those where the receiver is situated near
to the local station, searchers after atmo-
spheric indications will have to *stretch
out.” In this case, the best thing to do is to
concentrate on receiving a fairly distant
station. And without a doubt, if there are
any atmospherics within range you will
soon hear them !

Effect of Wave-trap.

A well-constructed wave-trap, besides
cutting out the local station, will quite
frequently minimise a good deal of the
atmospheric disturbances received by the
set. Hence it is necessary when searching
for atmospheric indieations with a set fitted
with a wave-trap for the purpose of elim-
inating the local station, to detune the
wave-trap so that it works inefficiently
and allows the local broadcast to be heard
faintly. Under such circumstances, the trap
will have no appreciable eliminating in-
fluence on atmospherics, and although the
set will not produce its most efficient
broadcast reception, it will be in & sensitive
state for the reception of the desired
‘disturbances.

*mmoomoooo#o—o“omo’mw“ *

! HINTS ON TERMINALS.

i By J.F.C.
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IT is difficult to imagine a more hardly
used radio article than the average
terminal. Such vitally indispensable
articles of radio practice suffer a good deal
in general arrangement and management,
and yet they very seldom complain, or give
rise to well-defined trouble.

A terminal is a simple thing. But, like
every other simnple device, there is a right
way and a wrong one of using it.

In the first place, many constructors find
a difficulty in making neat soldered con-

to be rerhoved from their business surfaces,
Many reception troubles haye been caused
through the imperfect removal of this
insulating lacqner coating.

Many, for some mysteripus reason or
other, will persist in placing the terminals
in H.F. circuits very close together. This
is bad practice. Place all H.F. terminals
as far apart as is conveniently possible.
You will thus minimise the chance of any
stray leakages taking place across the panel.

Another trouble with some sets is that
their terminals are placed too

Sursaces
FROM WHICH =
Azp LACQUERZA
swowo o MM K
REMOVED

Ccan Mote &
< ScREW THREAD)

oF TERMINAL

near to the edge of the panel.
Under these conditions, the
terminal shafts projecting
downwards underneath the
panzl may possibly touch the
woodwork of the cabinet, thus
resulting in electrical leakage,
and an improper fit of the
panel into the cabinet.

>y
Cean & v ThESE ENDS

=5 T =51 The Best Type.
D, - 4 AR AWy LS 3
BEFORE MOUNTING o FANEL e B 2AE Another disadvantage of

nections to the ends of the terminal shaftd
when they are mounted in position on the
panel. This is chiefly due to faulty tinning.
[t should he remembered that most
terminals are turned out on to the market
in a heavily lacquered condition. Rub
the end of each terminal vigorously along
a rough file until the end is perfectly bright
and clean. Also, tin the end before the
termimal is assembled. By these means
subsequent soldering operations will be
rendered much easier.

Screw down terminals, and terminals of
the push-through type, require the lacquer

placing the terminals too near
to the edge of the pamel is that when
drilling the necessary holes the ebonite is
often very liable to break away at the
edges.

Large, solidly made terminals are, as. a
general rule, more reliable in action than are
their smaller brethren, and on this account
their use is preferable whenever feasible.

And finally, nickel-plated terminals look
well -on a set, but nevertheless, if the
receiver is to be used in city atmospheres.
there is nothing like a good honest lacguered
brass terminal for keeping its bright
appearance, _ -
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THERE aro three methods in general use
for coupling en H.F. amplifying valve
to a detector, ar to a second H.F.
amplifier, and there are conditions under
which each method in turn is to be pre-
ferred to either of the other two.
The first of these utilises what is known
a5 resistance or resistance-ca pacity coupling.
Fluctuations in the current flowing out
from the first valve set up voltage variations
across a_resistance, which should have a
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By C. E. FIELD, B.Sc. z
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The third method makes use of an H.F.
transformer, the primary winding of which
is connected in the plate circuit of the first
valve, the secondary being joined to the
following grid and filament. In this case
a blocking condenser and grid leak are
' required only before
the detector.

It is obviously a
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great convenience to

l be able to change
quickly from one type

l of coupling to another

f’ | without having to

alter the wiring of
the receiver, or to in-

1
-|"‘ troduce complicated
switching arrange-
ments.
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Simple Method.
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value of from 50,000 to 100,000 ohms,
connected in the anode circuit, giving
rise to voltage impulses on the grid of the
second valve. The corresponding amplified
variations in the plate current of this valve
are handed on in a similar manner to the
grid of the detector, or the next H.F. stage.

Tuned Anode Coupling.

A blocking condenser is necessary between
each pair of H.F. valves in order to prevent
-the positive voltage of the H.T. battery
from getting on to the valve grids, and a
grid leak must be employed to prevent the
grids from accumulating a charge of
_negative electrons.

Before the detector valve, the blocking
condenser also serves the purpose of recti-
fving grid condenser.

The second method of coupling H.F.
valves is known as tuned-anode coupling,
and is perhaps the most popular for the
reception of short-wave broadecasting. The
eircuit in this case is exactly similar to that
employing resistance coupling, except that
each anode resistance is now replaced by a
tuned circuit, consisting usually of a plug-in
coil shunted by a variable condenser.

ing this out consists
in connecting up a
valve socket in the ordinary way for the
reception of plug-in H.F, transformers, and
making a special adaptor by means of
which an anode resistance or a series of
tuned coils can be inserted in the same
socket. This, however, calls for a series of
special coil plugs, or a somewhat compli-
cated adaptor, the construction of which
is probably beyond the scope of the average
amateur.

The intervalve coupling panel described
here makes use of the simple expedient of
permanently connecting in parallel sockets
for the reception of standard types of plug-
in coil, transformer, and anode resistance.
The only switching introduced is a simple
break-key to disconnect the plate of the first
valve from the following grid or grid con-
denser when transformer coupling is em-
ployed, the key being operated by the
insertion of the transformer.

A diagram of connections is shown in
Fig. L

The Shorting Key.

Assuming the use of conventional types
of plug-in coils and transformers, and
cartridge anode resistances of the Dubilier
type, the components may conveniently be

733

mounted on an ebonite panel measuring
7 in. by 6% in. This should be drilled as
indicated in Fig. 2, the method of mounting
the components being clearly shown in the
photograph of the front of the panel.

If a Dubilier anode resistance is employed,
special clips should be made, as shown in the
photograph, out of spring brass or copper
strip, and mounted 1} in. apart, connections
being taken from the ends of the fixing
screws at the back of the panel. This
arrangement occupies less space than do the
clips and terminals supplied with the
resistance.

For the construction of the key previously
referred to, two strips of spring brass or
copper 5 in. wide, and 2} in. and 2 in. long
respectively, are required. These should be
bent and drilled as shown in Fig. 3, and
screwed on to a piece of hardwood, well
dried and soaked in wax, measuring 1% in.
long by 1 in. wide. .

In this connection it should be remem-
bered that when waxed wood is employed
{for any purpose, it should be waxed before
being finally cut to size, for the waxing
causes the wood to shrink considerably.

Automatic Action.

The longer strip, when secured in position,
must be given a slight upward set, so that
it is normally pressing upwards against the

The single nature of the panel wiring-can be seen
by the above photegraph.

other, which is slit with a saw-cut for akout
half its length in order to provide two
contact points, and thus ensure a good
connection, 1

(Continued on next page.)
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AN HF. INTERVALVE }
COUPLING PANEL.

(Continued from previous page.)
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In order to ascertain the height of the
mounting block, a transformer should be
pressed home into the socket, and the block
“then made to the same height as the under-
side of the transformer spool above the

pancl. When the key is in position and
the transformer inserted, the bottom key
spring will then be deflected by about # in.,
due to the bent-up portion at the end.

Connection may be made to these strips
either by securing the wire under the head
of one of the fixing screws, or by soldering
it directly on to-a clamped portionof the
gtrip.

Wiring Up.

Five terminals are prov ided on the panel.
Numbering from left to right, these are con-
nected respectively to the H.T. positive,
L.T. negative, plate of first valve, grid con-
denser of second valve, and grid “of second
valve (i.e. to the other terminal of the grid
condenser),

The simplicity of the wiring will be
evident from the photograph of the under-
side of the panel and the wiring diagram
in Fig. 4, point-to-point connection being
as follows.
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Terminal 1 (H.T. +)

i oRArm B7 | A0
is joined to one plug-in [ : 3 — ) (cieo 8y | Al

: : $ 52 vo 15 57
coil terminal, one i

anode resistance clip,
inner primary trans-
former winding, and
moving plates of veri- |

able condenser.
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Terminal 2 (L.T. —) / <
to outer secondary N) B
transformer winding. r;q—— s
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Low Loss. T Ye—— /> e

Terminal 3 (first i
valve plate) to the i<_.__2_>' Leran s & Assembir
other plug-in coil oF A&y
terminal and anode -

registance clip, outer
primary transformer winding, fixed plates
of variable condenser, and one key spring.

Terminal 4 (second valve grid condenser)
to the other key spring, and the inner
secondary transformer winding.

Terminal 5 is only made use of when
transformer coupling is employed between
two H.F. stages. Tt must then be strapped
to terminal 4, thus short-circuiting the grid
condenser, and connecting the secondary
winding of the transformer directly to-the
second valve grid.

It will be obvious that in a circuit of this
kind there is a risk of introducing con-
siderable unwanted capacity, giving rise
to instability and loss of efficiency. The
following points, therefore, cannot be too
strongly emphasised.

: 6

n

% o

/e
s

AP om

- Y e/l 4>

A a’ »

= SV LWV 73N

24"

R—J——Zﬁl—;»

FOR FIXING
Brock

Qﬂ

|
% |
| Wooo Screws

e

%o,

3‘& G B

34"
vl 3

;h&\wmwax’ (zips |
% !

3 —L
JRANSFORMER
Socker
Varrase s
,\/ Convosnser
N7

2%

62 ﬂ,e/zz/mﬁl /1}’0(/7'//— Coowr 0F/INEL)

ORANN 8Y | A-D_
cwko: 8y | £80(

SERMLNC|E /163

The coil holder should consist of a separ-
ate brass pin and socket, or should be of
the low-capacity type, as made, for instance,
by Lissen Ltd.

Separate valve pins, and not an ebonite
valve holder, should be employed for the
plug-in transformer.

A condenser should be chosen having a
very low minimum’ capacity. - This will be
the case if, when in the all-out position,
there is a clear space between the edges of
the fixed and moving plates. The maximum
capacity should be 00025 mfd.

An Important Point.

The condenser is then suitable for tuning
the primary transformer winding, and will
be no detriment if the latter is required to
be aperiodic.

When using the panel, it is necessary
simply to insert the resistance, transformer,
or coil, according to which type of coupling

The coupling unit forms a neat and compact item in
the experimenter’s workshop.

is desired, the condenser being kept all-out
unless it is required to tune the anode coil
or trensformer winding.

A word of warning must be given here,
however.

When the transformer is plugged-in,
unless the key opens before the four legs
have made contact with the sockets, it is
possible for the two windings to be con-
nected in series with the valve filaments;
across the high-tension battery.

The high-tension should therefore be

(Continued on next page.)
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By J. F. C.

THE TELEPHONE TRANSFORMER | ;

IOttt tttttttttststtdtttttttrtttttttttdesssoolk

ELEPHONE transformers arc instru-
ments of a bygone age. At least, so
far as the average crystal set owner

is concerned, they -are. But nowadays one
sees whole consignments of these articles
on the market at very low prices, and it is

certeinly worth while for the keenly inter- '

ested enthusiast in erystal and valve recep-
tion to procure one of these articles, and to
conduct & few experiments with its use.
Tronsformers of this type, which are
obtained from one or other of the various
suppliers of surplus War Office goods, are
generally articles which have been taken
from old pattern Government receivers.

wa:crzows MADE TO THE Maw7E0 TRANSFORMER .
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Usually they are in good order, and can be
relied upon to give a long period of useful
service.

Preliminary Preparations.

Having obtained a telephone transformer
of this description, the article should be
mounted The most coriverient method of
eﬁectm«r this ‘end is to ufilise some old
discarded wooden base for thc purpose. A
pair of terminals should be placed at each
end of the wooden base (the transformer
itself bcmcr mounted in the middle), and
connectlons from the primary and secondary

windings of the transformer led to each pale
of terminals respectively.
A transformer mounted in this manner

-will be seen at Fig. 1 showing diagram-

matically the mode of making the necessary
connections from the primary and secondary
windings of the trensformer to the baseboard
tcrmnmls

The average rexistance of the primary
winding of a telephone transformer is of the
order of 4 ,000 ohms. This winding is con-
nected (hrectlv to the set. The telephone‘;
are included in the secondary circuit of the
transformer (Fig. 2), the secondary trans-
former vnndmg having a resistance of
approximately 120 ohms,

L.R. ’Phones.

Of course, when a .4,000—ohm pair of head-
phones is used with the receiving set, there
13 no advantage to be gained by the use of a
telephone transformer. It is only in those
cases in which the experimenter has at his
disposal one or more pairs of low-resistance
(120 ohm) 'phones that a transformer of this
type comes into real service. Most low-
rexistance ‘phones in the possession of
amateurs are little used nowadays. A tele-
phone transformer, however, will immedi-
ately place these discarded ’phones on an
equal level with the high-rexistance ones.

Some experimenters in erystal receptxon
cleim that the use of low-resistance *phones
in conjunction with a telephone transformer

results in a better clarity being given to the -

signels, end a complefe freedom from local
mterfczf-nce such as generator hum. It is
doubtful, however as g general rule, whether
these claims can be

substantiated.

35

poses which a telephone transformer
will serve in crystal and valve recep-
tion, whether by headphone or loud
speaker, and as these articles are to be
readily obtained nowadays at a fraction
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of their original cost, it is certainly well
worth while investing a * bob” or two on
ona of them, if only for the purposc of
making a closer acquaintance with the
properties of this useful type of radio com-
ponent.

B

#
} AN HF. INTERVALVE’
COUPLING PANEL. §

(Continued from previous page.)

X i > >
switched off before inserting the trans-
former.

As an additional safeguard, one trans-
former leg may be cut short, so that it does
not enter its socket until the key has broken
circuit.

It will be realised, of course, that similar
arrangements could be incorporated in the
permanent wiring of a receiver without
the necessity for introducing a separdte
panel.

However, he this

a3 it may, there are
many useful pur-
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is'a multi~valve Grebe receiver.

A good example of tt the‘trend of radio design in Amenca
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A NEW type of acrial was submitted

to me recently which, although I

have not yet had time to test it
myself, is claimed to have great advantages
in regard to its propoerty of picking up
clectro-magnetic waves. This acrial may
be described briefly as being of the spiral-
spring type, but with the convolutions of
the spiral metallically connected together.
For example, supposc a spiral spring be
taken and a bare copper wirc pasied down
the centre, the copper wire then being
stretched across a room and acting as a
support for the spiral spring which is
threeded upon it. So long as thc copper
wire and the spiral spring are both olean,
there will Lc a reasonable chance of the
convolutions—or, at eny rate, many of
them—making clectrical contact with the
copper wire. But after a little time it is
certain that, owing to dirt and corrosion,
the contacts will become very bad, and,
in effect, the aerial will be equivalent to the
moro or less familiar type consisting of a
spiral metal spring strung upon an insulating
cord.

A Novel Aerial.

In the new aerial, however, the convo-
lutions are separately and individually
soldered or spot-welded to the main
longitudinal conductor, the whole re-
sembling somewhat closely the grid of a
valve, except that the longitudinal con-
dactor is within the spiral instead of
being external to if, as it usually is m the
valve grid.

Tt will be-scen that the result is the
same as though a large number of metal
wire rings were separately soldered to a
streight conductor, except that by utilising
a spiral spring in the manner indicated
ahove the labour of producing the product
i8 infinitely reduced.

For electrical purposes, the aerial must
be regarded, howcver, as a straight con-
ductor with a large number of metal rings
clectrically attached to it at small and
regular intervals. I understand that this
arrangement is patented, but there would
app2ar to be no reason why experimenters
should not try similar arrangements  for
themselves.

Avoiding Interaction.

The lay-out of a set is a matter of much
more importance than is commonly ap-
preciated by the amateur econstructor,
especially the beginuer. It is often stated
in articles deseribing the construction of
particular types of receivers that the
components should be arranged in such
and such relation to one another, and it is,
perhaps, not unnatural that the beginner
should regard these instructions as being
capable of a fairly liberal mterpreta,tlon
1f he happens to have a panel of a somewhat
different size or shape from that described
in the mstructlons, Le sots to work to re-
arrange the *ayout so as to suit the panel.

It is true that in many cases a perfectly
good resutt can be obtained with an arrangc-
ment quite different from that used by
the author of the article in question ; but,
et the same time, it should be bome
carefully in mind that there are some
rearrangements which may make little
difference, whilst there are others which
may make alt the difference to the eﬁ‘icncnt
funetioning of the set.

So far as possibla, the components
should be arranged in a regular sequence

jpeersssscssssssseseeXk
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from the H.F. to the L.F. end, and con-
ductors carrying H.F. currents should not
be brought into proximity with conductors
carrying L.F. currents. Similarly, of
course, H.F. conductors should be kept
away from carthed conductors. Long
leads sheuld be avoided as far as possible,
and the parallelling of leads is particularly
objectionable. I have alrcady mentioned
in some recent notes the importance of
avoiding interaction in the case of L.F.
transformers, and the same applies in the
case of H.F. transformers.

In order to cmphasise the importance
of a corrcet lay-out (that is to say, an
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should not be dismantled and componcnts
and wiring rearranged.

New Type of Loud Speaker.

I recently mentioned an invention in
connection with loud speakers which I
believe is novel, although on that point I
am not quite cortain. However. beyond
describing the idea for the information of
readers of this journal, and examining some
experimental models, the mventlon al-
though patented, was shelved owing to
the pressure of other work.

The idea, in brief, was to employ a double-
sided electro-magnetic system for a loud-
speaker unit employing the same or similar
coils and a similar magnetic system, except
that the latter was provided with pole-picces
at the two opposite sides of the unit. The
unit is then fitted with two diaphragms
facing the two pols-pieces respectively.

It can be shown, theoretically, that with
proper srrangements the addition of the
second diaphragm does not seriously
detract from, the power available for
functioning the first, and it evidently
gives a considerable additional means of
communicating sound energy to the air.

I notice that in the United States a new
type of loud speaker has been placed on
the market using a double-cone loud

speaker, the unit

A 4

|

being at the centre of
the two cones, fitted
on opposite  sides.
Whether it employs
the system mentioned
above, or not, I cannot
say.

In Phase,

It is interesting and
important to note
that with the double-
diaphragm  arrange-
ment mentioned
above the two dia-
phragms ave in phase ;
that is to say, they
both move inwards
together and out-
wards together, so
that when a wave of
compression is being
generated at the one
a wave of compression
is also being gener-
ated at the other,
and similarly with the
waves of rarefaction.
Tn the case of a
single-cone loud
speaker it might be
argued that the sound
proceeds from both
sides of the cone ; but

>~
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The wireless cabin of ss. * Jervis Bay’’ which kept in daily touch with Sydney
(Australia) on its recent voyage to Plymouth.

arrangement ‘based upon a careful con-
sideration of tho foregoing principles),
it should be sufficient to mention that a
set which is found to be operating badly,

or to break into howling on the-slightest |

pretest, may frequently he corrected and
put into perfect condition by removing the
components from the panel, or baseboard,
rearranging them in the proper way, and re-
wiring. So if you are using a lay-out which
is differcnt from that in the book, and
you are not getting the results which you
were led (o expect, it is always a question
worth considering as to whether the ust

here it should be
observed that when a
wave of compression
is being generated at one surface of the
cone, & wave of rarefaction is being gene-
rated at the opposite surface which may to
some extent neutralise the effect of the first-
mentioned.
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If there is anything in

“P.W.” that you do not

like, please tell us about
it when writing,
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By OSWALD

IF the filament potential of a modern
dull-emitter valve is permanently set
at the makers’ specified figure, no further

- ® u\ﬁw

J. RANKIN.

3:5. volts, the voltage to be dropped, or
‘ resisted,’’ is -5, zmd if this is divided by
the current consumption of the va,lve,

RESISTANCE WIRE |
COPPER WIRE —>

which is -1 ampere, we get
W 5 = -1 = 5 ohms.
Now for the length and

gauge of resistance wire. From
the table it will be seen that
No. 28 gauge is a likely pro-
position, this giving a resistance
of 4 ohms per yard; thus, for
a resistance of 5 ohms we shall
require 1} yards. But the
smaller the gauge of wire the
greater the resistance per yard,
and since our aim is compact-
ness, it would seem better to
use a shorter length of finer
wire, such as No. 30 gauge,
which gives a resistance of 558
ohms per yard.

than a yard, but what of the
current carrying capacities of
these finer wires ? Will the

resistance become overloaded,
and heat up when in use?
This may be quickly ascer-
~/ tained by glancing at the third

adjustments are necessary, for the valve
will function cfficiently at all times providing
the accumulator is kept: up-to the mark.
This means, of course, that we can use a
‘very simple and compact form of fixed
resistance or ‘ resistor,” in place of the
usual variable resistance, or * rheostat,”
and the result is a great saving of space on
the “panel or baseboard of the set, and
fewer control knobs. Moreover, a number of
fixed resistors may be easily made up at
home at a trifling cost.

The Wire to Use.

To find the approximate length .and
correct gauge of resistance wire to use it is
only necessary to study the figures on the
valve, glance at the table given below, and
observe the simple rule: resistance equals
the voltage to be dropped divided by the
filament current.

EvreEks RESISTANCE WIRE.

] Ohmic Resist- | Current
i MO G ance per yard. | Capacity
18 +37 4-0
20 66 30
22 1-10 20
24 177 15
26 2-65 1-0
28 40 075
30 5-58 05
S 7-35 0-50
Thus,. assuming a 4-volt accumulator

and a velve requiring, say, -1 anipere at

column n the table,- where it

In this case we can use less-

13
|l|l‘
will be seen thar‘he. safe load ca.paclty
of No: 30 gauge wire fs = &mpere. Our
valve takes only -1 ampere, 8o there is, of
course, a large margin of safety.

Having now decided upon the gauge
and approximate amount of wire, we will
pass out of the * office ” into the workshop,
and find the exact amount by carrying out a
practical test with the voltmeter. It is
assumed, of course, that one cuts off a
length of wire several inches in excess of
the amount indicated in the table, for it is
fxlways better to cut off too much than too
ittle.

A Similar Test.

There arc two methods of carrying out
this simple test, one is indicated in Fig. 1,
where the correct length of wire is found,
carefully noted for reference, and then
wound ‘on a suitable former. The other
method is shown at A B in Fig. 2; here
the whole length of .wire is first wound on a
former of the same diameter as the former
ultimately used, the coil then being tapped
until the best position is found, when the
number of furns in circuit are then care-
fully noted and rewound on a former of
suitable length.

To proceed with the first-mentioned test
(Fig. 1), place the valve in a spare holder,
connect one filament terminal to one side
of the accumulator with a length of copper
wire, and the other filament terminal to
the other side of the accumulator with the
selected length of resistance wire, which,
assuming No. 30 S.W.G. Eureka wire and a
dull-emitter requiring a resistance of 4 or 5
ohms, should be about 30 or 36 inches in
length. Arrange this wire so that it lies
flat on the bench, in worm fashion, connect
the voltmeter across the two filament

(Continued on mext page.)
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i HOW TO MAKE
FIXED RESISTORS.

(Continued from prem:ous page.)

4~ »
terminals; and gradually decrease the length
of the wire until the voltmeter accurately
registers the voltage specified by the makers
of the valve. If now the exact length of
wire is carefully measured, and noted,
it is a simple- matter to.cut off similar

having a corresponding number of threads,~
and fill the threads with the same gauge
of wire.

Diagrams Cito- E (Fig. 2) show three
simple methods of mounting resistors
arranged on the latter principle; at C
the ends of the rod are fitted with small
terminals, which, of course, are connected
to the ends of the winding, so that if fairly
stiff wire is used for wiring up the set, the
resistor needs no other support than the
actual connecting wires. Round-headed
screws may be fitted in place of the ter-
minals, the device then
being placed ‘between

—

§ 085

T

} two spring brass clips,
in grid-leak fashion, or
mounted vertically, as
shown at D. The re-
sistors may also be
arranged on the plug-in
principle as indicated
at E, so that when
removed from the
sockets they act as
switches for cutting off
the filament current.
When the correct
length of resistance
wire i3 found by the

Fig. 1 method, the de-
sign and general
arrangement of the

former is of little im-

portance, since, as we
bave scen, the number
[ of. turns are not taken
into account, and pro-
| viding the turns are well
t spaced the wire may be
wound on plain rods or
tuhes, or on flat strips
of any suitable insulat-
) ing material. If insu-

lengths and make up any number of
resistors for use in conjunction with valves
of the same type.

Mounting the Resistor.

Before passing on to the winding and
mounting of the resistor, we will consider
the second method of finding the correct
amount of wire (A B, Fig. 2). Here the
former receives first consideration. This is
mede from a 2}-in. length of §-in. ebonite
rod, which is screwed § in. Whitworth.
Each end of the rod is previously drilled
and tapped to take 8 B.A. screws, small
brass links then being fitted as shown.
The windings lie in the threads cut on the
rcd, the ends being secured under the links
or screwheads. The lower ends of the
links are then screwed to the ends of a
rough wooden base, and a connection is
taken from one of the links to one filament
terminal on the valve holder. One accu-
mulator terminal is eonnected, via a flexible
lead, to « small safety-pin which is inserted
between the wooden base and the under
side of the winding in the manner shown
at B (Fig. 2), so that the moving limb will
make contact with any turn of the winding.
The other side of the accumulator, and the
voltmeter, are connected as shown in Fig. 1,
the pin then being moved about until the
desired voltage is obtained. The numbér of
turns betwecn the valve filament terminal
and the pin are then counted ; it is then
only necessary to prepare another former

lated” wire is used the
- turms may, of course,
lie close together.

Diagram F (Fig. 3) shows how a multi-
resistor may be wound on a single length
of 10d or tube, the windings being connected
to smell terminals which +also form the
contact points for circuit connections, and
diagram G shows how.a number of re-
sistors might be fitted with soldering tags
and mounted vertically on a small strip
of ebonite.

Multi-Resistor Possibilities.

Returning to the multi-resistor idea,
there is no reason why we should not
connect one side of each winding to a
common lead, or busbar, for in most sets
the resistances are “ tapped” off the
common L.T. negative lead. This may be
effccted by mounting the resistors on a
strip of sheet brass in the manner shown
at H, and connecting the lower ends of the
windings to same. The strip may then be
screwed down to the baseboard and con-
nected to the L.T. lead at any convenient
point. Such a method will only apply in
cases where the resistors are all connected
to the same L.T. lead. Differcnt types of
valves may be used providing the resistors
are wound to conformn with their require-
ments, and the upper end of each rcsistor
correctly joined to its respective valve
socket.

Diagram J depicts a simple flat type of
resistor former which consists of an odd
piece of hardwood, fibre, or ehonite, having
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its edges notched in order to separate the
turns of the winding. If good, dry hardwood
is used, the most suitable method of notch-
ing the edges is to procure a long §in.

‘Whitworth bolt (screwed up-to the head),

place this in the fire until it becomes red
hot, and then press the edges of the former
lengthwise on the thread. The impression
left by the heated thread forms the neces-
sary spacing notches, which may be deep-
ened, if necessary, with a small three-
cornered file or a hacksaw. Such a resistor
may be mounted in many different ways.
The plug and-socket system will be found
most effective, since, as pointed out above,
the component thén serves a double
purpose.

Converting Existing Rheostats.

The possibilities of the open coil resistor
may interest.some rcaders. Such a device,
in multiple form, is shown at K, where the
wire is first wound over a pencil and then
stretched out in spring fashion and attached
to'the sides of a simple frame built up from
strips of hardwood. The coils might be
enclosed in small insulated tubes provided
with metal end-caps so as to resemble
‘ordinary grid leaks.

The problem of converting existing
rheostats into fixed resistors is also worth
considering. One simple method is shown
in Fig. 4, where an ordinary rheostat is
connected up in place of the length of
resistance wire in Fig. 1, and carefully
adjusted until the required voltage is

. registered. The position of the arm will, of

course, depend upon the type of rheostat
to be converted, Assuming one-third of
the entire winding sufficient to give the
required resistance, we then obtain three
separate resistors by simply dismantling
the rheostat and cutting the ring into thiee
equal seetions. Each section might then
he flattened out, again tested, and finally
screwed down to the baseboard of the set
and connected to the valve.

Seope for Experiment.

The compressed carbon type of filament
rheostat does not lend itself so readily to
the purpose. At its best it is never so
reliable as:.the wirewound resistance, and

!

if it connot hold its own as a variable
resistance it would indeed stand a poor
chancc as a fixed resistor. Recaders are
therefore advised to adhere to the more
reliable method of using wire, even at the
expense of a little inconvenience and loss
of spacc. The wirewound fixed resistor has
come to stay, and cxperimenters will do well
to devote a little effort towards improving
present desigus,



Popular ‘Wireless,” November 27th, 1926

NOW A Brandes CONDENSER

STRAIGHT. LINE FREQUENCY SLOW MOTION LOW LOSS

Brandes Straight Line Fre-
quency Slow Motion Low

It will be obvious from the

table of new B.B.C. wave

. Loss Condenser has been
lengths given below that. a p . :
! g . specially designed to provide
condenser in which the dial . .
a straight - Line Frequency

rcading varies directly as the tuning characteristic and to

bring in the B.B.C. Stations
well spaced out over the
major portion of the dial,whilst

frequency will give a more
uniform separation of stations
than one in which the. dial
reading directly as

This s

particularly apparent in the

varies at the same time main-

taining the compact form

which is so very essen-

tial in the back-of-panel
mstrument.

the wave length.

lower wave lengths.

secatany
With this condenser a positive 1036 e The following table shows the
movement for approximate setting 1 L ie LR new wave lengths of the B.B.C.
is obtained by turning the 4" s BOURNEMOUTHY Ho BM i stations with their corresponding
diameter dial which is provided 8 550 NEWCASTLERS NO frequencies :—
with finger grips for this pur- JHH BELFASTJ 21 Call Wave
pose. The final critical setting 3 = ir J; Sien Station Length  Frequency.
1s obtained by turning the 21" g uas S amass. BEaAEh, g 1[311,) ‘él?e“flee'}’l }49!.8 metres 610 k.c,
knob which actuates the slow XfH FLONDONP 2 L U
3 : 2 [EIT asstunagnis Vasmas 5 SC Glasgow 4054 ., 740 ,,
motion mechanism. ; ras: e s % Eg I]\_‘/[an;hester 368?(4’ . z;/'38(()) N
Low dielectric losses and the U7 LN T i "
2 b GLASGOWY 5 5C 5 WA Cardiff 353 850 ,,
complete absence of backlash 2 BE  Belfast 32.1 ,, 920 ,,
are ensured. S 5 NO Newcastle 3125 ,, 960
E +H g ?“I\S/I lIfou‘;'nem‘th 38(;‘ % ]380 .
r . 0 €eas .. ”» > IO »”
Prlce 0005 = 18/6 - BIRMINGHAMN-S[TTHH Bradford  294.1 ,, 1,020 ,
0003 1 8/ goc TABERDEEN 72 B Other Relays 2885 ,, 1,040 ,,
. - - R

o 10 20 30 40 50 60 70 8o 9o 100
DIAL READING.

Actual ‘curve of Brandes "ooos mfd. S. L, F. Slow Motion
Condenser used with a loose-coupled circuit comprising No. 35
untuned acrial coil and No. so tuned secondary coil,

Numerous Advantages :—

1. A handsome 4" dial engraved with clearly
marked divisions and provided with finger grips
for the approximaté setting of the condenser.

2. The large knurled knob 23" diameter
operates the patent vernier mechanism for fine
or cnitical tuning.

3. A minimum quantity of highest quality
ebonite ensures low dielectric losses.

4. The single hole fidng bush has a knurled
face to ensure a firm grip on the panel.

5. Ball bearings fitted into cone shaped races
prevent shake and backlash.

6.. A pigtail flexible connection ensures perfect

contact between the frame and the moving vane
system.

7. Brass vanes and spacing collars chemically
cleaned ensure perfect contact.

8. Conical bearings at base prevent shake and
backlash.

9, The Slow Motion is transmitted to the
moving vanes through a carefully designed
friction clutch by means of a train of wheels
having a finely knurled surface which ensures a
very smoath reduction movement without jump
or shp.

-10. Speciallydesigned spring bearings keep the

train_of wheels in intimate contact and by
exerting a gent!e pressure on all the moving
parts entirely eliminate backlash.

This Condenser will provide a Straight-
Line-Frequency tuning characteristic with the
stations within the B.B.C frequency range well
spaced over the dial. The shape of the moving
vane 1s designed to provide a small compact
condenser having a straight-line- fxequency tun-
ing characteristic without taking up a large back-

of-panel space. Most other S.L. l'e Condensers
have a long narrow vane with a very wide swing,
taking up a lot of valuable space at the bagk of
the panel.

BRANDES. LTD., 296,

REGENT STREET, W.1.

WORKS :

SLOUGH, BUCKS
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CThis Wonderful
3 valve set In
S hours for less

o Uou too can make this super
. RCThreesome Resistance-Coupling set

e
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" Al IT°S EASY—you can do it in an evening.
-’ For local and high-power station work this
: 8 amazing set will surprise even the most

Ask oy dealer 1 SR critical of listeners.
EDISWAN Beautiful, mellow, natural reproduction, with
562 R/%?Y an abundance of volume, has been made pos-

QUARTER-WATT |
POINT ONE RANGE | [t

There is an Ediswan
Valve for every Wirtless
Pupose

AIT EDISWAN VALVES | iHiH
AND NURSE YOUR SET | AHHHELI,

is written in o
simple, non- 6\‘6}‘
technical lan- g,

guage.  Anyone

can follow the

directions.

¢ “’vi’”t o
. /&
This book (bgpy (@'g .

THE EDISON SWAN ELECTRIC
Te 0., LTD., T e I
123/5, Queen Vicioria St.,London, E.C.4 .

sible by the employment of two new Ediswan
Valves—R.C2 and P.V.2—in the new
guarter-watt POINT ONE ECONOCMY
Range. ]

Get this Ediswan FREE Booklet and full-sized
blue-print.

Fill in the Coupon NOW!

Applications for the FREE blue-print and FREE
book of instructions will be dealt with in rotation.

sSEDISWAN

P.W., 27/11/26.

Instruction Book und Blue-print.

Please send, post [ree, prescntation Jd«d’ﬂ&s ...............................................................
“ R.C. Threesome PLEASE USE
BLOCK LETTERS .ecicuiiniou oianomcansanioneaiaisnsbssinennstsoonbarsosansnssros
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7 IMPORIANCE o

TIWSTY rec—vm

HE term “layout” is suech
an often - used one that
probably not one of my

readers is unfamiliar “with it,~
but I wonder how many fully
realise what it is intended to
convey. ‘ Oh,” you say, “i

merely ineans the position of
the \auous components in a
recgiver.” Yed,-it means that,

but not merely that, for it also
embraces each lead and con-
‘nection mafle between those
various compdnents )

Let me explain. Most are
familiar with the circuit- em--
ployed in‘a one-valve set with-
_one H.F. stage, and most of you,
probably, realise that there can be all
kinds of designs, flat panel, American type,
and so on, incorporating that circuit.
With those designs all sorts of liyouts are
possible, bu¢ you will find in ninety-nine
cases out of a hundred that the layout
decided upon by any one experienced
constructor will be very similar to that
employed by any other constructor who
knows what he is doing. In short, the
components are so arranged that the
stages come in their proper sequence and
the wiring is simplified as much as possible.

No one in his senses would put—in
the case of an-American baseboard design
—the variable’ condenser on the right,
the aerial on the left and the coil holder
up near the aerial terniinal. This” would
leave long tuning leads between the con-
denser and the rest of the circuit and would
be asking for inefficiency.

That is an obvious case, but where
more complicated receivers are concerned,
or where ultra-sensitivity and efficiency
have to be considered, layout plays an
extremely lmportant part. And here, when
1 say layout, I also include panel layout, or
the relative position of the controls

Arranging the Controls.

Where casy control is to bs obtained,
the various tuning dials, rheostat knobs;
etc., must be placed ready to hand so as
to simplify the handling of the set as far
as possible, but, unfortunately, a com-
promise betweein extreme opcrating efficiency
and appearance has to be made in a great
many cases, or the set would look very
strange and unorthodox. Hewever, as
far-as possible, the operation side of the
question should be considered before that.

of mere appearance, because, to a large

extent, the success or failure of the set,
however well made the components may
be and however good the circuat, will depend
upon the ease with whiéh-the 'set cain’ be
handled, quite apart “from . the -efficient
arrangemént of the interior of the receiver.

So the first thing to do when, you decide
to build a vureless set and have chosen
the circuit and type of panel (either upright
or flat), is to think carefully over the layout
from all points of view.

Take your components and place the

control dials on the panel in the positions

you would like them to occupy—the posi-
tions that appeal to you most from the point

An example of well-
spaced coils,
been so mounted that their

- magnetic fields will not interact.

They have
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of view of handling the set. Then re-arrange
them until the appearance and efficiency
point of view are merged and you have the
best compromise between -the two, bias
always being given towards the efficiency
pert.

Then place the interior components
in position, as you think they will fit'in
best with the layout of the penel, and you

visualiso the various connections
"ngyvou move the components
sbout and should avoid long
platc and grid leads like the
plague. From a sheer efficiency
point of view I like to layout
most of my components in the
exact order in which they occur.

In other words, imagine you
are a Wireless signal and follow
ity path, .droapping the com-
ponents into position as you g0
elong and keeping all “live”
wires. (H.F. and L.F.) as short
a3 poseible. It is not an casy
task to get things exactly as you
would like them and still to make
the set look nice, but by carrying
out the operation as described you will make
a much befter job of it than by studying
appearance alone or by merely laying out
the components equally so that the basc-
board and panel are evenly covered.

Short Leads Essential.

When the components have been placed
in their final positions, the wiring up can
be commenced, and here it is best that the
filantents, all L.T. wiring in fact, be done
first. This is because in the majority of
sets these connections can be tucked away
anywhere and arranged so that maximum
space is left for the other wiring. The
L.T. wiring is at earth potential so can

];:‘;\ ry

R

Members of the Tottenham Wireless Socieiy demonstrating coil winding during the recent

will probably have a shock. Maybe
the coil holder won’t clear the variable
condenser or the L.F. transformer, and so.
on, and you w 1ll have to rearrange thmﬂs‘
ag,am

Well-Spaced Components. - %
All this tekes a long time to describe, but
it cen be carried out qmte repidly ‘'m prac-

ticc end is not nearly so tedious es it

sounds.

, This time arrange things so that they
have ample space between them—Lkceping
to the o 'Igmal panel layout as far as
possible. >"This part of the business must
be done mueh more carefully, for you should

radio exhibition held by that Society.

be carried along all round the set if desired,
without causing any frouble.

Not ‘so the giid and plate leads, which
should be as short” as possible and well
separated—grid and plate leads never
being allowed to run parallel to each other
unless they are a considerable distance
cpart. " In this respect, the word “ never’
should be your mgxim if possible, but if

* sometimes * has to be employed, it should
be very seldom.

I recently had a case of the most annoying
kind, which shows how careful one, must
be even- when hooking up an a.pp‘»rently
“ barmless ” receiver. 1 had occasion

(Continued on next page.)
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to tly out a circuit which employcd three
valves, all resistance-capacity coupled and
using no reaction whatever. There it was,
one va.lve, the detector, acting on the
anode bend principle, resistance-coupled to
another and this latter resistance-coupled
to a third. That was all there was to it—
apparently.

On the face of it it looked as if a nice
compact’ receiver could be built, and as
no reaction was employed and the plate
eircuits of the valves were quite aperiodic,
I did not’expect any trouble. Furthermore,

In other words, reaction was taking place
and the set was not far from oscillation.
Consequently, tuning was. sharp and the
H.F. component in the plate of the detector
got mixed up with the L.F. and so caused
serious distortion. The build-up of ampli-
fication was remarkable and on spatk the
set, would havé been ideal’ ‘But it was no
good for telephony.

Watch the Wiring

More careful spacing cured the trouble
and now the set, with the same components
and valves, is operating perfectly. Purity

of reception i3 obtained and the tuning is
as it should be—flat. This is, of course, a
detail, for the set is solely intended for local
loud-speaker work, and for such has finally
completely justified its existence.

That, 1 think, is a very unusual example
of the effcct of thoughtless layout.

The

A pomon of the crowd assembled at the Memorial Hail, Dayton, Ohio, to listen to the broadcast of the
Dempsey-Tunney fight.

no components capable of giving out a

magnetic field (except - the wire itself) .

were employed.

I built. the sct, beautifully compact but
not crowded, and ideal-from an operating
point of view. On test I received about
30 per cent. more amplification than T
expected, but—and a very big but it was—
the results were anythimg but pure. What
was happening ? The set was resistance
coupled, had matched valves and imped-
ances and all that sort of thing, and yet,
although amplification was ﬂood, results
were not at all satisfactory.

An Unexpected Effect.

The tuning of the set gave me the clue.
Instead of hbeing Hat on the local station
—two miles ‘away—as I had. expected,
it was dead sharp, almost like a.super-
het. and with two degrées on the 0005
aerial condenser (the only -one) all trace
of the station was lost. Connections through-

out; the set were perfect, so only one: thmg g

could be causing that sharpness—the set
was all but osczllalzng, at HF.

What' had happened was that the first
valve plate lead ran alongside the aerial
lead (the set was loose-coupled with aperio-
dic aerial coil of 50 turns) for about 1} in.,
and this, together with the self- capacxty

of the valve and the-fact” tha.f, a negative.

bias was“employéd on it jn order to use
the anode bend principle, was sufficient to
cause en H.F. feed-back.

circuit appeared so barmless that I was
taken off my guard, and although no obvious
crrors in spacing were committed the wiring
was not laid out as carefully as it would
have been if I had more carefully cons1de red
the matter.

So, in building any set, no matter what
it may be, you cannot be too carcful about
that all - important feature—the layout.
It is no good having super-cfficient com-
ponents and expensive valves if a bad or
careless layout is going to ruin the whole
affair.  Watch those H.F. leads and then

* —watch the L.F. Suspect every wirc of

possible interaction and you won’t go far
wrong. It may not always be necessary,
but 1f you meglect it you will come up
against a snag some time or other, and it
may take a ]ono time and much searching
before the cause of the trouble is ascer-
tained.
. Sets designed and deseribed in these’
pages can be relied upon as regards layout,
but where deviation from design and where
home-made sets are made up mdependently
of published details, then every constructor
should cavrefully consider his layout and
act accordingly.

Where multl valve sets are conderned it
is sometimes advisable to sacrifice a little
of the appearance of the wiring and use

‘direct leads’ of round tinned copper wire

rather than employ.square wire and those
beautiful right angled bends that add so
much to the internal appearance.
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SOLDERING TAG

By HUMPHREY PURCELL.

3

QLDERING tags are fashionable.” _They
“came in” with square wire, but
even though one may prefer to wire

up with the easier, and equally efficient,
No. 18 S.W.G. round wire, there is a
definite advantage in using them. - .

The alternatives to the use of soldering
tags are either to screw down the loope(?
wire under a nut and washer, or to solder
direct on to the shank of the terminal or
component with which contact ig desired.

The screw-down method might, at first
sight, seem at least as cfficient, as the use
of soldering tags, because in the one’ case
there is only one joint with a simple
mechanical contact, as compared with a
double joint consisting of the mechanical
contact between the ta,g and the ﬁxmo nuts,
and the additional soldered contact betwecn
the wire and the tag. But there is 3 differ-
ence between the value of a screw-down
contact on to a loop of wire and a screw-
down contact on to a tag. When screwing
down a loop of wire it is seldom’ posslble
to use great pressure, because to do S0 nay
either splay out the loop or twist the wire
out of the direction in which it is desired
that it should run. When a tag is used, to
which the wire is to be soldered later; there
is no restriction as to the force that may be
used in screwing down, and  the nats will
bite into the tag, thus giving a greater area of
contact than is possible with a loop of wire.

Direet Soldering

Soldering direct on to the end of a
terninal does of course give a very.satis-
factory contact when it is properly done,
but the practice introduces several complica-
tions :

1..A poor connection is easily mqade, due
to faulty adhesion of the solder to the
torminal, and if this should occur, the chance

“of its escaplng “detection is greater than

when the joint is made by meansof a tag.

* 2. The application of heat to the termmal
may loosen its hold on the pauel.

3. If the terminal should work_léose in
course of time, there is danger that the wire
may break away, with disastrous results.

4. The joint is mechanically weaker than
when a tag is used, and a joint of this kind-
cannot be relied on to hold components
(such as fixed condensers) in position.

5. If the set is not intended to last for
ever, the task of dismantling will "be more
troublesome.

Simplifying the Wiring

Soldering tags have, therefore, the
advantages that they simplify the task of
wiring up; and add strength to the stiucture
of the set if they are used properly. Suit-
alue tags of plain brass, or tinned brass,
should be used ; they should be provided
with a small hoIe at the end, into which it
is possible to insert the conﬂectmg wire, if
a right-angle bend is made in this about
4 in. from the end.” It is remarkably easy
to get a good blob of solder to cover this

.contact, 50 that the wire and the tag are
-for.all practical purposes one piece:of ‘metel.

Needless to say, the tag should always be
held between two nuts, and should not be
used between one nut and the panel.
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Turn your gramophone inte a
powerful radio
Loud Speaker
fov 13/6 this

(Here in four
weeks !)

HIS is easily done with the

LISSENOLA Loud Speaking Unit,
‘and with equal success you can
attach the LISSENOLA Unit to'any kind
of horn—or by following the full size
patterns and clear instructions -given
with each LISSENOLA unit you can
build a horn for it for a few pence which
when finished will stand 24} ins. high
with a flare 9 ins. square. This is all
you need to add to the LISSENOLA
unit to make it a big, powerful, senior
model loud speaker.

Put plenty of power through the
LISSENOLA—220 volts and more and
you will not make it dither or resonant.
That is because of its splendid magnet,
non-resonanting case and strong, con-

* centrated mechanism.

SEVEN DAYS' TEST AT. HOME.
Test the. LISSENOLA at home against
the most expensive speaker you can find
—if you don’t prefer the LISSENOLA
for tone and power take it back to your
dealer or send it back to us and your
money will be refunded. '

It is no miniature loud speaker you
build when you use the LISSENOLA—
its tremendous power and fine tone
quality are now appreciated in tens of
thousands of homes.

Obtainable at any dealers.

THE LISSENOLA

Made golden-toned 1 3 / 6

for your enjoyment

Full directions

making this
horn are given
with every
“*LISSENOLA.”

The "LISS.

A cone dia-
and full-sized gh::f"; 'ogﬁ = ENOLA " in-
patterns for ezs,-l; be ‘::on- stantly con-

structed. The
illastreyion
shows ‘one
method of
mounting.

verts any

gramophone

into a loud
speaker.

LISSEN, LTD., 8-16, FRIARS LANE, RICHMOND, SURREY.

Managing Director :

The “LISS-
ENOLA” Reed
Attachment
(pat. pending)
for uase with
cone dia-
phragm loud
speaker.
Price 1/-,

‘'THOMAS N. COLE.

L. 122,

43
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PHILIPS H.T. PHILIPS
SUPPLY UNIT RECTIFIER

gives an unlimited and steady flow charges radio batteries silently and
of current that will operate a set cleanly, automatically regulating
of any size at a cost that is almost the current supply and needing
negligible. no attention.

Price complete £7-10-0 Price complete £4 -0 -0

Both units are suitable fer alternating current only.
; Two Philips
Products very
suitable for
Xmas Presents

- PHILIPS

Advt. Phitips Lamps, Ltd., Philips House, 145, Charing Cross Rd., London, W.C 2.
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FROM A CORRESPONDENT, ‘

. SOME COMMON FAULTS. |
f

HE following is a brief account of some
of the faults which commonly occur
in receiving sets and the best means of

repairing them. The partial or total failure
of a receiver may be due to some very small
cause which could easily be put right if
the owner only knew the proper way of
going about the business.

A {all in signal strength is a very common
mishap. Unfortunately it may be due to
one of many causes, and it is therefore ad-
visable to run over these points to see
whether everything is in order. First
examine the batteries; the H.T. battery
especially is a frequent source of trouble.
Test, the battery with the aid of a flash-
lamp which is placed across each 2-volt
tapping at a time. Iaulty cells should be
short-circnited with a piece of wire.

Causes of Fading.

The accumulator should be tested under
actual working conditions. Otherwige the
voltmeter gives a misleading indication of
its true state, because when the accumu-
lator is switched off the set its voltage rises
rapidly.

Then exzmine the earth connection. In
dry weather the soil around the earth plate
loses its conductivity and sets up a high
resistance in the oscillatory circuit. The
resilt is a mysterious falling off in signal
strength. The remedy i3 to prepare a
solution composed of a quarter of a pound of
common salt to three gallons of water, and

g e S o o b 4

to pour this solution over the soil in the
neighbourhood of the earth plate.

The peculiar phenomenon known as
fading may be due to several causes. When
it oceurs during the reception of a distant
station it may be due to atinospheric or geo-

graphical conditions, unfortunately beyond.

human control. If it ccours when the local
station is being received it is probably due
to a faulty grid leak or pessibly the swayving
of the acrial. Try the cffect of a grid leak
with a lower resistance and tighten the
aerial.

Eliminating Distortion.,

Scretchy sounds!are apt to be very
troublesome, and the source of the trouble is
often difficult to trace. Scrape the valve
pins free of oxide .with a penknife, clean
the switches with a soft rag. If the vanes
of the varieble condenser are bent at all,
carefully adjust them so that they do not
cause & “short.” Make sure that the H.T.
battery is not run down: dry batteries

- when in an exhausted condition are apt to

produce annoying buzzing and crackling.
Examine the leads to the headphones.
When the flex is frayed partial short-circuits
often occur.

Distortion is a very serious fault and is
generally due to too much reaction or & fault
in the L.F. amplifier. On no account use
more reaction than is absolutely necessary,
and when receiving the local' station it is
better fo do without it altogether.

‘II‘ ll:
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The standard broadcast receiver at the South Kensington Science Museum which is demonstrated
regularly for the benefit of the public.
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Make sure that the-cansfommersfiise
is a reliable one. If not it must-beserapped,
and the owner would be well advised to
exercise great care in the choice of its
suceessor. The chief point to remember is
that the L.F. valve must always be kept
working on the straight portion of its
characteristic curve ; therefore use a high
anode voltage of 100 volts or so with about
4 volts on the grid as negative bias.

Ocoasionally distorted signals are due to
a neighbour’s carelessness or ignorance in
allowing his set to oscillate. In such cases
a tactful note, together with helpful advice
on the subject of reaction, will generally put
matters right.
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t IS EBONITE |
WORTH WHILE? |

By HUMPHREY PURCELL,

o veo*

THE present fashion is to mount as few
components and terminals as possible
on the panel itself, and at the same
time to space things out more and more. The
3-valve or 4-valve set of to-day frequently
measures 24 or 30 inches in length, and, as
everyone knows, ebonite is sold by the inch.
To buy a really good ebonite panel for an up-
to-date set may cost fifteen or twenty shil-
lings, and it may then carry merely a couple
of variables, a rheostat, and a jack or two.
What is the advantage of an ebonite
panel ? It looks pretty when it is new;
but the colour fades, and it shows up
dust badly. It is fairly strong; but the
panel is no longer required to bear any
great weight. It is **safe” electrically ;
but no severe electrical strain is applied to
it. Al the parts that touch the panct
nowadays are at earth potential. Some of
them may be connected to L.T. minus and
others to H.T. plus, but it is not necessary
to use ebonite to guard against a leakage
of direct current. Dry wood is quite
satisfactory.

Points at “ Earth Potential.”

Let us consider the points of a set that
require careful insulation.  The aerial
terminal : there is no need for this to be
on the panel ; it may be on a small piece of
ebonite at the back of the set, or it may be
provided on the coil itself if auto-coupling
is employed in the aerial circuit. Valve
holders, coil mounts, neutrodyne con-
densers, grid condensers, grid leaks: thes:
are all arranged to mount on the baseboard,
and arc adequately insulated. Variable
condensers : the later types are constructed
so that the fixed plates do not come in
contact with the panel, and the moving
plates are usually connected to earth (or
to one of the batteries, which are, of course,
at earth potential). Rheostats: many are
suitable for baseboard mounting, but in
any case they are at earth potential, as are
telephone jacks or terminals.

There is really nothing that.requires & -
big sheet of ebonite. A terminal strip, or
even two, will be necessary, but for the
rest, a piece of } in. mahogany or oak,
nicely figured and polished, will be just as
efficient as the most expensive black stuff,
and if well selected and fitted, will probably .
improve the appearance of the set.
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" BROADCAST NOTES.

FROM OUR BROADCASTING CORRESPONDENTS.

The Dead Hand—Xmas Programmes—A Question of Cash—Broadcast
News Service—Opera News.

bR e i e

The Dead Hand.

AS prophesied in this page, the ncw
Constitution of British Broadcasting
has departed radically from the

recommendations of the Crawford Commit-
tee. The point which the latter placed
pre-eminently in the foreground was freedom
from Post Office interference on the pro-
grammme side. The new Licence devotes
several clauses to making sure that no such
freedom ig attained. The censorship of
the Post Office officials is to be much more
intrusive and absolute than it has been
under the regime of the company.

The assurances of the P.M.G. in the House
of Commpns have not quieted misgivings.
It is notorious that the inner junta of
officials at the Post Office were determined
to make Broadcasting a permanent sub-
soction of their Department. So far at
least as the written constitution is concerned
they have sueceeded in flouting both Parlia-
ment and public opinion. But the Cor-
poration would be well advised to exploit
the collateral assurances of the P.M.G. to
the utmost. :

The only really satisfactory featurc of
the new documents is the inclusion of
Mr. Reith as first Director-General. Even
this is qualified by the obvious blunder
of not putting Mr. Reith on'the Board of
Governors. The real reason for this, of
course, is that the Post Office officials are
terrified of Mr. Reith, and they feel the
need of placing him under a constitutional
handicap. Where they have miscalculated,
however, s in failing to recognise that
handicaps of this kind only spur him to
greater cffort, and a more relentiess policy.

Christmas Programmes.

Among the programmes already arranged
for tho Christmas period are the following :
Humperdinck’s Opera, “Hansel and
Gretel,” for Tuesday, December 21st; a
speciel Radio Pantomime for Boxing Day ;
Bach’s Christmas Oratorio, Sunday, Decem-
ber 26th. .

On New Year’s Eve there will be a special
transmisgion reminiscent of the many and
varied phases of Broadcasting during the
four years of the B.B. Company.

Variety Events of Interest.

National Wiretess Week programmes did
succeed in proving one thing conclusively,
and that was that the real trouble in con-
nection with B.B.C. variety and vaudevilte
is lack of money. The variety shows of the
special week were all first class. They were
organised and gathered by the normal
staff. The only difference was that a
reasonable amount of money was available.

On Wednesday, December 1st, there will
be a special performance of Felgate King's
Revels of 192, a concert party including
the following artistes: FElsie Mayfair,
Gladys Holliday, Anna Clive, Henry Hearty,
Charles Baines, and Felgate King. Holt’s
Saxophone Octet will make their micro-
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phone début on Thursday, December 2nd.
Marie Dainton, of music-hall fame, will be
heard on Tuesday, December 7th.

A Question of Cash,

Exposures in PoPurar WIRELESS were
largely instrumental in arousing such a
volume of public opinion against the
original plans of the Treasury that at the
last minute the Government yielded, and
the financial arrangements of the new
Broadcasting Authority are much more
satisfactory than there was any reason to
anticipate. There is established, of course,
the dangerous principle of the ‘‘right to
raid ”. before the service is developed.
But in practice the Corporation should not
be unduly hemnpered, especially as it can

A good example of a2 camouflaged American
radio receiver: the Bosch ** Ambaroda ”.

borrow up to £500,000. The money avail-
able for current expenditure during 1927
will be of the order of £800,000. Therce
should, therefore, be no further delay in
at least some of the ambitious programme
projects the B.B.C. has been impatiently
nursing for months past.

Broadcast News Service.

According. to its constitution the new
Corporation can collect and distribute its
own news. It is understood, however,
that the policy of the Broadeasting Com-
pany in this respect will be closely pursued.
There is no present intention to set up in
opposition to the press or the news agencies.
Negotiations are actusally in progress for
another agreement similar to that which
has enabled the company to provide its
attenuated news service during the past
four.years. It is hoped that the new agree-
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ment will allow a considerable extension of
present facilities. For instance, it is almost
certain that at the next Derby a narrative
account from the course will be broadcast.
Other similar occasions will be the subject
of descriptive .broadcasts, if impending
disoussions are successful. If they are not
successful, then the Corporation may have
to fall back on its own resources and enter
into a cut-throat competition with the press,
This is regarded as a most unlikely even-
tuality.

The Prime Minister’s Son.

On: Saturday, December 4th, Mr. Oliver
Baldwin, the Prime Minister’s son, will
broadcast through all stations from Bir-
mingham one of his own short stories. He is
reported to have an excellent microphone
voice and manner.

The German at Dundee.

A sign of stiffening Post Office surveil-
lance- is contained in the announcement
that at the last minute a talk on the League
of Nations by a German professor at
Dundee was cancelled by the Post Office
after acceptance by the B.B.C.

Clamour About Cackle.

The wise B.B.C. decision to eliminate a
large proportion of the public dinners from
programmes has led to protests from in-
terested quartezs. Some parliamentary

* pressure is now threatened. It is to he

hoped that interference of this kind through
parliament will not be successful. If it is,
there will be a new and grave menace to
the entertainment value of the programmes.

Chief Obah Mehewhe.

London will provide an absolute novelty
programme on Wednesday, December Sth,
when Chief Obah Mehewhe and a group of.
his Yoruba tribe of natives from Central
Africa will put on & typical native show.
There will be a call to morning prayer, a
march of the tribe to battle, a return from
victory ; after which the chief will broad-
cast a special message to British listeners
in his own tongue.. This will be translated
by another member of the tribe who has
acquired some little knowledge of English,

Opera at Aberdeen.

The current revival of the quality of
broadcasting from the Scottish stations is
reflected in the announcement that on
Saturday, December 4th, Aberdeen will
give a repeat performance of the concert
opzra, “ The Romance of Spain,” written
by Noiman Ingram with music by Vincent
Thomas. The chorus will be from the
Lyric Opera Company, and the soloists will
include-Miss Alice Moxon, Miss Dorothy
Forrest, and Mr. Stuart Robertson. The
opera, will be under the direction of Mr.
‘Irvine S. Cooper.

New York Calls Britain.

THE surprise birthday greeting from
America, which was relayed to
listeners during the closing programme

of the B.B.C’s Birthday Week, was by

common consent the best American reclay
wo have had. Reception was exeeptionally
good, and as the specch was addressed to
us over here, it was far more significant
than just a chance-heard - American pro-
gramme. I hope the Keston receiving

station will continue to look out for a

chance to snzp np these overseas pro-

grammes now and thon,
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PLANNED FOR POWER,
PLANNED FOR PURITY

—it makes a whisper loud.
LISSEN has produced a transformer which has

revolutionised all previous ideas about trans-
former performance and price.

It is not always the best transformer available that may be
specified in any circuit. You are free to choose your own parts
—we give you seven days to find out that you cannot get a
better transformer than the new LISSEN.

Never again pay a high price for a transformer. No matter what
may be specified always use a new LISSEN in place of it. You
will save money and distinctly gain in tone, purity and power by
using the new LISSEN. Compare this against any, no matter what
price—you cannot beat it for tone, purity and power. It fully
amplifies every tone, every note, every harmonic, every overtone
—many expensive transformers will not do that—BUT THIS
NEW LISSEN DOES IT.

That is why we have withdrawn all our own expensive trans-
formers which have been on the market and largely sold for
several years past.

SEVEN DAYS’ TEST

If you don't prefer the new LISSEN against every other trans-
former you may test it against, take it back to your dealer or
send it back to us.
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TESTIT FCOR
7 DAYS.

Tuins ratio 3 to 1

Resistance ratio 4 to 1

Use it for 1, 2 or
3 stagss L.F,

PSR T

It will suit every civcuit and every valve you will want to use,

The unheard of low price for such a high grade master part is made possible
by a huge production programme, special plant, a determination to place
biz powerful amplifiers withinthe reachof all who care to build them, aad our
new direct-to-dealer policy of distribution which culs out all wholesale profits.

AND GUARANTEED
MONTHS:

USE LISSEN FIXED CONDEN-

SERS, TO0, Mica & Mansbridge
Type 7

LISSEN Mica Type CONDENSERS

Small energy-conserving condensers—note the
new case which enables the condenser to be
used upright or Bat. At present the new case
is available only in the most used capacities,

but will quickly become a LISSEN standard.

Capacities—
0001 to ‘001 1/- each (much reduced),
‘002 to "006 1/6 each (much reduced).

Accurate to 5%—they never leak—they
never vary.

LISSEN Mansbridge Type
CONDENSERS.

To a fine LISSEN quality condenser is added
the specially moulzcd case—the condenser
cannot short circuit on to its case, The new
LISSEN case protects you if the condenser is
used in any circuit connected straight on to
the electric light mains. And due to our riew
policy of direct to dcaler distribution this
LISSEN Condenser costs no more than the

ordinary type.
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LISSEN FIXED GRID LEAKS

A case of these was left on our factory roof

during the summer of 1925, soaked in rain,

baked by sun and the resistance value of these
leaks never altered.

All capacities, previously 1'8, Now 1/- each.

Improve every circuit by using LISSEN
parts wherever you can—save money too
—for now you get keen prices as well aa
fine quality.

LISSEN LTD., 8-16, FRIARS LANE, RICHMOND, SURREY.

Managing Director : THOMAS N. COLE.

Many are using LISSEN Transformers in “N” Circuits.
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60 Volts

8/9

THIS H.T. BATTERY

—costs only 8/9,

—is made throughout in London,

—is sent post and packing free,

—reaches you, brim full of energy within a few
hours of manufacture owing to the enormous
number we sell daily,

—maintains its voltage for the longest possible time
owing to .the extremely generous. * elements " of
which it 1s made,

—will give you a long life of loud, clear reception
frce from all crackling noises,

—is tapped every 3 volts enabling you to apply the exact
voltaae required by your wulves Sou e results,

—1s supphed complete with Red and Black wander
plugs—no extras to buy,

—is, in short, the FINEST - IN THE WORLD
becaiise no other H.T. Battery made (except
other Fellophone batteries) can come anywhere
near it in performance. or value.

Other Fellophone Batteries are listed below. We can

only offer you this astounding value because, by

supplying you direct we can save all the middleman’s
profits and so give you a better battery for less money.

Order from us or from our Pranches to-night.

5 4 Volt (with 3 volt tap for grid bias). Post FREE 6/6
(tapped every 3 volts and supplied com-
60 Volt pekecmth Red and Black \unl;ier plu%}; 8/9

ost F

1 08 V lt (tapptid everyg v%lts and dsup[;;lheté 1 3/
’ complet t c an
o R Sl o Post FR{EE

wander plugs)

FELLOWS, PARK ROYAL, N.W.10

Branchcs

by B g | +« LONDOM 20, Store Street, Tottenham Court Road, W C

M - : useumn 9200)
g S‘;Sl':d for : BIRMINGHAM ;. 248, Corporahon Street. (Central 435).

Cauﬁmge. o Eg}sc'llel?N & BII\J Qucen“; Roasd iBnghlan 899).

ogue : arrow Wine Otreel

. No. 3g3 : CARDIFF: D« memions Arcade, Queen Street.  (Cardiff 7685).
: FRE E' - LEEDS: 65, Park Lane (Letds 479.)
: . : NOTTINGHAM: 30, Bridlesmith Gatr (Notgingham 9551).
................. + TONBRIDGE ; 34 Quan‘y Hill. (Tonbndge 172).

BUY DIRECT AND SAVE MONEY

EPS. 278
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“almost
the same as
adding another
stage of L.F.—

\XZHF\ you buy
LEWCOS
you buy more than
a coil. ‘' In fact,”
writes Mr. Harold
T Grundy,
L.R.AM, of Man-
chester, ‘‘ using the
LEWCOS Coil
amounts to almost
the same as adding
another stage of
L.F. amplifica-
tion.”
Independent National Physical Labora-
tory figures prove the LEWCOS Coil
to have lower H.F. resistance than any
other commercial plug-in coil.
Try a LEWCOS Coil on your set. Hear
the immediate increase in volume. Note
the great improvement in select1v1ty
If you want to get better reception the
most economical way is to change to
LEWCOS Coils. They make all the
difference !
All dealers stock or can obtain LEWCOS
Coils for you. Write for descriptive leaflet.

Note New Reduced Prices:

No. 25| 3540 50| 60 75¢% 100 | 150 § 200 | 250 | 300

Price |4/-{4/-]4/-(4/6]4/9]4/9]5/9 [6/3|6/9|7/-|7/6

The
LONDON ELECTRIC WIRE
COMPANY & SMITHS, LTD.
Playhouse Yard, Golden Lane, London, E.C.1

Inductance (bzl

All enquiries for Lewcos Radio
Products should be made to your
- - - local dealer - - -
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A 32-METRE CRYSTAL
CONTROLLED TRANSMITTER.

By E. J. SIMMONDS, MIRE, FR.SA,
A(Staff Consultant.) t

*‘ L b e e D B D D i D e e  E R o e e o

THE following short description of the

quartz crystal transmitter which has.

beenin operation on 32:2 metres at
Radio G 2 O D for some time now will be
of cspecial interest to thosc readers who
have so kindly forwarded reports on the
transmissions.

The photograph here reproduced shows
the ‘lay-out of the apparatus, which
consists of four stages of H.F. coup-
lings progressing in input powers from
6 watts mn the first stage to 100 watts
in the final stage, which is inductively
coupled to the aeria! system. The first

e

mitter, neutralisiiig is not quite as straight-
forward as it would be at broadcast fre-
quencies.

The aerial proper is an elevated horizontal
half-wave oscillator-radiator, fed at the
voltage node by two parallel radio-frequency
lines, which are balanced so that the current
readings in each feed wire are exactly equal.
Numerous reports from all parts of the
world have been received on these trans-
missions, and on Sunday last between 18.00
and 19.30 G.M.T. two-way communication
was maintained with places as far apart as
Singapore, Cape Town, and Australia.” All

Mr. Simmonds” latest short-waye receiver, some interesting details concerning which are ‘glven in the
accompanying article.

stage, which is seen on extreme left, con-
sists of an L.8.5 valve with 300 volts on the
anode, controlled by a quartz plate in the
grid circuit in the usual way. The output
from this stage is passed to the next valve,
an Osram Det. 1. In this stage, by choosing
suitable valves of negative grid potential
and plate voltage, and the use of filter coils
on the anode circuit, the frequency is
doubled—that is, the wave-length of the
firs6 crystal controlled valve is halved.
This arrangement allows the usc of crystals
of longer' wave-length, and consequently
greater mechanical strength.

The output of this frequency-doubling
stage is passed to the third stage, which is
a 250 Osram valve run at a relatively low
input power; and finally the output of
the third stage is passed to last stage, called
the * power. amplifier.”

This valve is one: of.'the special short-
wave valves -developed by the Osram
Company for operation at high frequencies.

The last two stages of amplification are
carefully neutralised and balanced in much
the same way as the H.F. stages are neutro-
dyned in a broadcast recciver, although in
view of the frequencies uged in this trans-

reports received on these transmissions
emphasise the extreme steadiness of the
frequency and purity and quality of note,
which gualities are the vutstanding charac-
teristics only possible where some form of
crystal control is embodied in the trans-
mitter.

Koo OO Bt o ¥*

! THE RADIO
WATER-DIVINER.

By A. J. BOYINGTON.

PR -

.

THIS possibility was suggested at the
World Power Conference at Wembley,
. in 1824, by Mr, Oskar Taussig, of
Vienna, that radio waves can be used to
discover something about rock strata, ore
deposits, or water channels deeply buried
in the earth, without actually dizging down
to them.
As far back as 1910, another Austrian—
Dr. Heinrich Locwy—discovered that when

B

a radiating aerial or antenna s brouoht
within reasonable distance from a conduct-
ing body, the presence of the latter in the
field of ‘the radiation will affect the shape
and nature of the field and may affect the
nature of the radiation itself.

Mr. Taussig proposed a practical applica-
tion of Dr. Loew:y s principle by equipping
a small dirigible with radio transmitting
apparatus and aerial, and surveying the
world’s great deserts from the air, with a
view to determining the character of their
mineral ‘and water deposxts The surface
soil of these areas, being dry, will not act
as a conductor—consequently the working
of the transmitter will be unaffected.

A Step Further.

But supposing that the airship crosses a
location where there exists a considerable
body of underground water. This water
will form a conductor and its reaction on
the transmitter will be to alter the wave-
lengtly of the aerial, or what amounts to
the same thing, it will alter the capacity
between aerial and earth. As this alteration
can be detected and measured, Mr. Taussig
believes it possible to locate those parts of
any desert where drilling would be most
likely to develop supplies of water.

The possibility may be carried a step
further in the detection of metalliferous
strata by transmitting waves downward
into the earth and detecting the upward re-
flection of these same waves from under-
ground conducting lavers. The latter may
be water-saturated strata, or they may be
ore-bearing beds having a higher conduc-
tivity than is normal for barren rock,

German Inventor’s Sueccess.

The plan is undoubtedly interesting.
A German inventor named Pastor has
already developed a  mine-finder,” which
operates on the reflection principle and has
succeeded in detecting the presence—from
the surface-—of metallic ores underground.

To carry out the same project from the
alr, hewever, involves difficulties which are
not at first apparent. The mere surface of
the ground may act either as an absorbing
or reflecting layer, while rock strata—though
similar in composition—may differ among
themselves in conductivity. Much ex-
haustive experimental work must be carried
out before the aerial water-diviner becomes
a certainty, but there is more than a chance
that radio will play no insignificant part in
causing the dezert to “ blossom as a rose.”

A two-valve set made by the Lorenz Co., of
Germany.



750 Popular Wireless, November 27th, 1926,

Here’s Proof that

the ‘ LOTUS’ Survives
Shock and is

anti-microphonic / |

IGHT Lotus Valve Holders
fitted with large power
valves and fixed to tailboard
of a Ford motor lorry, driven
over rough roads for 30 miles

to aﬂ Eﬂg“jmlas survived the test.

HE Catalogue of Efesca Wireless Components, | ) At the ﬁmSl:l eaChfSp“ng VI(?S

I with diagrams illustrating their use in various | as 1t started—pertect. o
circuits, will be sent post free to any amateur damf:lge or looseness at the con-
constructor on request. The Catalogue is nection of leg socket and spring

more thana list—it is a fine 72-page book of great value, —no valve became loose from
containing much technical mformation that will be B Tads. - Both wert lelec-

appreciated. Send for Catalogue 5736 to-day ; your
nearest wireless retailer supplies Efesca Components

trically perfect all the way.
That 1s why we-guarantee the
security of Lotus Valve Holders

against shocks and vibration.

S <

e " )

...........................

i Prices : i
Y0 Combination i [it the Lotus to your set and
R Gg enera i e R aive: protect your valves
HOLDER

AERIAL TUNER

THE ADVANTAGES OF THE
EFESCA REGENFRATIVE
AERIAL TUNER.

IT possesses the tuning range of a whole

set of coils in a single self-contained
unit, A turn of the stitch covers both
low and high wave-lengths. Obviates
the bother of choosing coil combinations,
Losses are eliminated. Reaction is under

319 i From all Radio Dealers

s OIS

{ Ay SN = OO

wwe  VALVE HOLPER

e el B - Wihou Lot
PRICE COMPLETE 35 - P R T §
Obtainable of all Wireless Dealevs. = 23 gz);fln?gsfr%"f‘ ‘;ﬁ:zf(elb“;ﬁ'viég 3‘:1“1&15)'1‘180 S;‘K‘o'r‘ i
FALK, STADELMANN & CO., LTD., e g |
83/93, FARRINGDON ROAD, E.C.1. GARNEIT, WHITELEY & CO., LTD.,
and it Glasgow, Manchester, Birmingham, Ncwcastle and Dublin. Lotus Works, Broadgreen Rd., Liverpool,

- - Makers of the famous '* L otus " Vernier Coil Holder .
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IRST of all this week I want to thank the almost innumerable
correspondents who have written to me giving me the results
they have obtaincd from the Halecircuit. A selection from these

letters will be published next weok, and many more would he printed
but for the limitations of space.

That the Hale circuit will give thousands of readers just what
they want for local reception I have not the slightest doubt, for
the combination of purity with volume given by this receiver is
unequalled by any other combination.

I notice, too, that readers are now reccording results which,
had I listed thep in the first article, might have appearoed as exag-
gerated claims. This gives me an opportunity of publishing a
fow opinions on the subject of test reports, and the policy of «“The
Radio Constructor ”’ in regard to them.

Every-home constructor, whether he writes for the Press or keeps
his results for a limited circle of friends, must submit to a number
of temptations when he builds a successful receiver. Human
nature being what it is, we ave all rather liable to cxaggerate our
results. in the enthusiasm which comes from achieving that success.

Unfortunately radio conditions differ from day to day, hour by
hour, and arc rarely the same at a given time in two places
scparated twenty or thirty miles from one another.

Again; the immediate surroundings of the receiving instal-
lation; the size, shape-and disposition of the aerial, the officicney
or otherwise of his earthing system, and the individual skiil of
the operator, all represent factors which make for a wide
difference between results obtainable by Mr. Jones and those by
Mr. Brown. ;

Wircless receivers ean be reported upon in regard to sensi-
tivity, selostivity, and quality. So far as sensitivity is concerned,
in skilled hands and with the use of an ac-
curately calibrated wave-meter, stations can be
found and made clearly audiblc which other-
wise would not be picked up at all. With some
very sharp tuning sets, fitted with reaction
control, no little skill is required to gct the
best results, both in regard to sensitivity ang
selectivity.

On the Loud Speaker.

Then thore is the question of that much
worn phrase ¢ picked up-on the loud speaker.”
I am afraid in very many test reports that
have appearcd in the past the picking up on
the loud speaker, while being a true statcment
in so far as the operator preparing the test
report did not use telephones throughout the
experiment, has created the impression that
the station so picked up has been of sufficient
strength to provide entertainment in the aver-
age living-room by means of the loud speaker.

Frequently the results “ on a loud speaker Y
have been so faint that, unless one were
standing close up to the horn, they would not
have been heard at all. Frequently, too,
owing to the variations in natural conditions
which occur from night to night and hour to
hour, it has not been possible to repeat such

This is the time of the year to examine your aerial.
Test all your guys and balyards-for ro$ |

The RADIO CONSTRUCTOR

Edited by PERCY WHARRIS, MIRE.

. i 'HIHHIIIIIIIIIIIIIIIIIIIIIIIIIIIIllIlllIllIIllilllllIllllllllllllllllll"‘

This valuable eight-page supple-
men!, devoied to the interests of
amateur wireless construetors, appears
every week in POPULAR WIRELESS.
Tell your {riends about it, for it is
only in “ P.W. " that they will find
the radio articles by the leadinz con-
structor expert, ¥ir. Percy W. Harris.
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tests on two successive evenings, and I have often known cases where
on one evening really genuine loud-speaker strength, sufficient for any
living-room, has been obtained on a foreign station, while on the
following evening the best that could be obtained was a faint whisper
from the horn on the samo station.

Though, by taking readings over a number of evenings, it is
possible with many reccivers to compile a test report giving a very
large number of stations as rcceived at ‘‘ loud-speaker strength ™’
due to the conditions previously outlined, the impression given
by such test réports is that once the receiver has been built by a
constructor he can turn from degree to degree and obtain the list
of stations at full loud-speaker strength.

For Average Conditions.

Many an excellent receiver has boen prejudiced in the eyes of tho

public by test reports which -have not been reproducible in the
manner suggested on the first reading, and*by ‘awakening expecta-
tions which have not been fulfillel have done much more harm
than good.
_ The test reports which have been appearing, and which will appear
in connection with sets described in “The Radio Constructor,”
will endeavour to reflect their average conditions such as arc
likely to be met with by the. majority of readers of these
pages. Many will get far better results than I shall indicate,
and such people are to be congratulated for their local con-
citions, and other factors which place them above the
average.

Among the hundreds of letters received from readers giving
their views on the subject of modernising existing receivers a
very larse number have asked for details of how to bring the
* Four-Valve Family Receiver” uptodate. Laboratory tests
on this set have shown me that results comparable with those
of some of the best of modern receivers can be obtained with
relatively few changes, and in this week’s issue a short article
shows how grid bias can be fitted. In next week’sissuea long
article, fully illustrated with photographs and diagrans, will
deseribe how semi-aperiodic aerial coupling, neutrodyning for
the H.F. stage, grid bias, and separate H.T. for H.F., detector
and two note magnifiers can be fitted, together with jack
switching. These changes make for a much higher efficiency
all round, and will ensure the user obtaining really modern
results for the expenditure of less than thirty shillings.
Betore closing this week’s chat T must also thank the many
readers who have given me expressions of their
views on the subject of their ideal set. I hope
shortly to collatc many of these letters, and give
you some kind of an analysis of their contents.
Meanwhile T am delighted to find that my new
receiver, “ The King of the Air,” to which 1 have
already referred, fits in so well with what so many
people ask for.
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HEN new circuits appear the first
desire of most experimenters is to

“hook them up,”  and try them

out as specdily as possible. If the circuit
turns out to be a desirable one, then the
work of building it into a finished receiver
can be undertaken at leisure or by following

e e =l
Variometers can be used in the same way.

5

the published design. - Here are a few" ideas:

which willhelp you in quickly rigging-up the
circwit*for tripl withont. robbing yourself of
apratatus. which you will subsequently
need for the finished receiver.

The Condenser Stand.

One of the most useful devices I possess
is a stand made to-hold aity ~variable con-
densér temporarily in position. - 1t consista.
as yéu will see from: the photozraphs repzo-
duced herewith, of-a sfmple-baseboard cut
from & board, an ebonite front panel itotted),
and a*pair of terminals. "A sujtable baseboard
can ‘easily be found, while the ebonite is

any scrap from -an’ old set or fram your’
‘ junk ‘box:?’ - The slot is made § in. wide,”
so that any -of the * one-hele-fixing " -
condensers can be slipped. in-and the nut
tightened in a moment. Flexible wires join

the fixed and moving plates to the terminzls.
Two or three of these stands will be found

extremely useful when trying out a circuit,
as whenever desired, the particular

t o particular circuit, it

‘make neat wiring;

A USEFUL STAND FOR TEST

WORK

AND OTHER HINTS.
BY THE EDITOR.  __—

variable condenser can be
removed and used for set
building.

1 make very good use of
a length of board some
9 in. x 30 in. x 1'in. thick,
planed and supported on
six rubber feet. These fcet

of préventing scratches on
furnituré, and, of stopping

any shp that might occur

during ‘operations. The wood being soft
deal, components such as fixed condensers,
grid-leak holders, L.F. transformers, and
the like, can be screwed down in a moment
and just as easily removed. So many
components are now sold mounted upon
their own insulating bases that circuits can
be rigged up very quickly and with a mini-
mum of trouble. The condenser stands,

by the way, are often useful for holding

other one-hole - fixing
components, such as
neutralising condensers,
filament rheostats,
variometers and many
other devices.

Unless a considerable
amount of experimental
work is being done with

is not usually necessary
to solder connections or

unless, of course, you
are dealing with some
neutralised circuit where the actual dis-
position of every wire is important. In
such cases the whole design must be worked
out.with great thoroughness, buit such work
is, generally too ‘tedious for the general
experimenter. :

Circuit Wiring.
The. wiring up of the circuit with the

components in place i3 often hindered by
the absence of suitahle lengths of wire, and

A one-ho!e:ﬁfi'ng condenser moucted.

serve_the double purpose.

‘lay it on the tag and

P sk

indeed one can waste a great deal of material
in this way. Home constructors do not
generally realise the great utility of the
small brass ‘ pinch-on ” -tag,-which gives a
useful finish to a wire without soldering
and with the minimum of cffort. These tags
can be purchased
from most wireless
dealers at about’ 2d.
per dozen, and arc a1
excallent invesiment.

The method of fit-
ting is to bare theend
of the insulated wire.

pinch over the pro-
jecting fingers, with
pliers. 1 keep a
whole hozfuyl of lea-ls

A small baseboard, an odd piece of
ebonite, and two terminals are all that
- is required.

finished off in this way, and although the
cutting and “tagging ” of these lcads
originally occupied an hour or so, the initial
investment of time has yielded a rich
dividend in subsequent time-saving.

The experimental board should have
permanently mounted at one end and behind
a terminal strip with an adequate supply of
terminals fitted with nuts. You will generally
require low-tension negative and positive,
high-tension negative and, say, threc high-
tension positives, while provision should
also be made for at least three pairs of grid:
bias terminals, if you arc doing experi-
mental work with multi-valve circuits.

Semi-Permanency.

You will find, by experience, that quite a con-
siderable amount of apparatus will be kept
permanently mounted on the board. For
example, the detector and two note-magnify-
ing stages will stand for many circuit arrange-
ments. Ifind it useful to keepsuch apparatus
on the board but without transformers,
arranging flexible leads with spade terminals
8o that any make of -trahsformer ean-:be
connected in a moment or two, without
cutting and fitting special wires, It is also
convenient to keep a couple of resistance
stages ‘ alongside ” ready for comparizon
purposes,



G
OGWa ¥
‘““POPULAR WIRELESS ** SPECIAL SUPPLEMENT-THE RADIO CONSTRUCTOR, NOVEMBER 27th, 1926. / \NSB
) *

)

72 ST

N a number of occasions recently, and
again when answering readers’ queries
at a big London store, T have been

asked for a Hesign of receiver which would
cnable the user to sit quietly in a room and
listen to a widc variety of stations without
interference from the nearest, and without
using a loud speaker for the pur-
pose. In a phrase, what was needed
was a long-distance * telephone ”
set, with real simplicity of control.
Of course, for high selectivity and
simplicity of control a super-
hcterodyne has many good points,
but the large number of valves
generally necessary, the complicated
make-up, together with the large
demand made upon the H.T.
battery, and not the least the cx-
pense involved, generally put the
super-heterodyne out of the ordinary

man’s way: "E_'IHIIHIHIIIIIIII|I||HIIIIIIIHIIIIIIIIHHIIl!IIIIIIIIIHHIIIIIHIHIIIII"

Sitting down to think about the

matter, it occurred to me that by
cutting out the note-magnifying
stages we should still get ample
strength for telephone use, while
the other advantages, simplicity
of control and selectivity, would be

By PERCY W. HARRIS, M.LR.E.

Designed for headphone listening,
this self-contained super-heterodyne
brings all Europe to your ecars, The
complete cost with all valves, bat-
terics, etc., is under £16.0.0,

MGG
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the overlapping woodwork. Furthcrmore, the
“cut away” effect is very pleasing, and will
be definitely preferred to the older type ot panel
presentation by most people.

How It Works.

Seeing that we are using a completc unit for
the supersonic portion there is no need to go
into details of the circuit, but for the benefit of
those who have not previously handled a super-
heterodyne, a few notes will be uscful on the
geneval principles of workine.

Although the name “super-heterodyne ™ may
secem formidable to the beginner and suggestive
of technica! mystery, this type of receiver is one
of the easicst to operate, but it is not always the
most casy to design and construct. To obtain
long-distance results it is necessary that our
signals should be magnificd by H.F. amplifiers
before being detected, and. indecd, most of the
energies of designers during the last three years
have been devoted to cvolving new and more
cfficient means of H.F. amplification.

The valve itself is, of course, a magnifier, and
it would scem easy to arrange a number of valves
one after the other so that each should magnify
signals passed on from the previous one. If, for
example, we tune our aerial circuit to the wave-
length we wish to reccive, then' the valve will

retained. Furthermore, a five-valve SRR S

set should be amply sufficient in

"this form, and a five-valve set is neither
expensive to run nor particularly expensive
to build, cspecially if, as in the set to be
described, due [precautions are taken to
keep the costs down.

All in One.

Now, self-eontained sets have great charm
for me, and onc of my first requirements in
laying out the design was to find some way
in which the receiver could be built in which
both batteries werc inside the cabinet with-
out making it too bulky. Batteries them-
selves cannot be reduced in size, so the
space would have to be saved clsewhere.
In onc direction a saving of weight and
bulk could be effected by using a two-volt
battery, particularly as good two-volt
valves of all types arc now available in a
number of makes.

It so -happens that onc manufacturer
is now producing a * super-heterodyne
unit”’ containing many of the essential
parts of this receiver in a very small compass.
The simplified unit referred to is extremely
compact, and-contains the combined oscilla-
tor and detector unit, the intermediate
frequency transformers, and the nccessary
fixed condensers and grid leaks with the
valve holders mounted on the top.

Additionally there arc required two
variable condensers, the potentiomecter,
jack. on-and-off switch, and a Mansbridge
condenser. On carefully laying out the parts
I found it possible to get the five-valve
super-heterodyne equipment into a space
generally occupied by a three-valve set, and
by obtaining a cabinet slightly deeper than
usual, the batteries could be placed behind,
while still making a very compact in-
strument.

There are several other points of interest
in the design. For example, by adopting a
fairly new type of cabinet with a special
front, it is possible to use not only a shightly

smaller ebonite panel than would otherwise:

be required for this size of cabinet, but any
irregularities in cutting the panel—and
many home constructors find trouble in
obtaining a neat edge—is covered up by

magnify the small current set up and, if these

currents induce” further currents in the next
stage, still greater. magnification will be
ohtained.

Tt will be obicrved that to carry out this
amplification each stage must be separately
tuned to the wave-length we desire to
receive, and this means that in most sen-
sitive receiving sets therc are several tuning
controls—one for each stage of magnifica-

(Continued on next page.)

All components are of the best, inclading

bigh-grade vernier dials, The appearance has beeq much a2dmired.
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tion. Within the last year or so attempts-

- have been made to simplify the handling of
such receivers by joining all the variable
condensers to one shaft so that all can he
rotated at the same time.

This method is known as the single
control method, and if carcfully matched
condensers and equally matched coils are

used, and if. furthermore, certain precan--

tions are taken in the initial stages, it is
possible to obtain a practical- receiver
using several stages of H.F. amplfication
with only one tuning control. However,
such receivers are generally expensive, and
completely dependent upon accuracy of
matching, and personally I have never felt
very enthusiastic about them. It is much
easier and far less expensive to use two or
three controls, and it is probable that many
experimenters will still prefer this method
until the technique is still further improved.

Fixed Tuning.

Now, it will be obvious that if our re-
ceiver is designed to receive one wave-
length only, then the various stages could
be tuned to that particular wave-length
and left so set. Such a receiver once tuned
would always give us good signals from that
particular station, but the simplicity so
obtained would hardly be worth while
seeing that we should be limited te one
station only.

In the supersonic heterodyne receiver
the real merits of a single frequency in
amplification are taken advantage of,
while the ability to tune "to any desired
waveis obtained by a very ingenious special
device. For simplicity’s sake we can say
that a supersonic heterodyne receiver
(generally abbreviated to super-het. or

greatly simplified.

even super) consists first of all of the con-
ventional tuned circuit in which signals are
picked up.

This may take the form of a small freme
aerial across which a tuning condenser is
placed, or it may be the conventional tuned
circuit such as we use in conjunction with
an outdoor aerial. In view of the extreme
sensitivity of a super-heterodyne receiver
it is usually the former as, with the frame
aerial a much ligher degree of selectivity
is obtained than with the outdoor type.
Against this must be sct off the reduction
in general sensitivity which a frame acrial
gives.

The Inventors.
The frequencies to which the first tuned
circnit is adjusted range over all the wave-

By the use of a complete “ super * unit, wiring is

lengths that we commonly desire to receive,
and therefore if we wish to obtain high-
frequency amplification of an efficient type
by ordinary methods, each stage of high
frequency would have to be simultaneously
tunad with the first tuned circuit. By a
highly ingenious method, invented by Dr.
Lucien Levy and Edwin H. Armstrong
about the same time, the oscillations set up
in the tuned circuit are combined with
separately generated oscillations from a
speeial valve so as to produce a still different
frequency which is kept the same for all
wave-lengths.

Thus, we may have oscillations on a 300-
metre wave-length giving a frequency of

(Continued on next page.)
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2lthough the actual panel shown is smaller, a standard 16" x 8 panel is equally suitable.
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1,000,000, and by our oscillating valve we
can produce simuitaneously oscillations of a
frequency of 1,100,000. The 1,100,000 fre-
quency can be superimposed upon the
1,000,000 frequency, and there will be pro-
duced “ beats ? which can be rectified by a
detector valve and will produce a frequency
of only 100,000 cycles corresponding to a
wave-l%ngth of 3,000 metres. This new
“ beat frequency ”.carries. the modulation
of the received signals, and if we put this
through an amplifier designed to amplify at
3,000 metres and at no other frequency, we
can utilise the method which does not
require special tuning other than the initial
tuning in the 3,000-metre wave-length.

The Osciliator.

Now let us assume that we wish to tune
to a wave-length of 600 metres, corre-
sponding to a frequency of 500,000. When
we change our tuning, at the same time we
change the tuning of our oscillator to pro-
duce a frequeney of 600,000, and again the
beat note will be produced. This beat note
will be the same as before, viz., 100,000,
corresponding to a wave-length of 3,000
metres above referred to. In this way the
amplifier which has been tuned once and
for all to 3,000-metre signals can be used

agaln to magnify the beat note produced
from the 600-metre signal.

You will thus see that the only chenges
necessary in tuning are, first of all, that of
the first tuned circuit to put it into reson-
ance with the incoming
gignal, and secondly
that of the -oscillator
to keep the difference
of frequency between
the two sets of
oscillations always the
same, namely, the
100,000 or 300 metres
frequency. No matter
what wave-length we
wish to reerive within
the range of the ir-
strument, we are only
required to readjust
the oscillator to keep
the beat: frequency the
same.

You arc now in
position to underatand
the general principles
of a super-heterodyne
receiver. Lt consists,
then, of 2 tuned circuit
into which are .n-
duced oscillations from
a separate oscillator
valve to produce the beat note. The beat
note is then rectified, giving what is called
the intermediate frequency signals, and these
are magnified with a fixed amplifier to cor-
respond with the frequency of the beat note.
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A helpiul perspective view,

Two variable condensers, one of 0003 |

PARTS REQUIRED.

One McMichael supersonic Unit. (L.
McMichael, Ltd.)

One special cabinet to take a panel
measuring 16 by 8 by } in. The eabinet
Hlustrated is made by the Unica
Cabinet Company,

One ebonite panel 16 by 8 by ] or
4% im.  Any good guaranteed ebonite.

mid. and one of °0005 mfd. These
illustrated are the Bowyer-Lowe
¢ Popular,” but any good make of
variable condenser of the value given
will do, provided the securing nut of the
one-hole-fixing method does not project
too far from the front, so as to foul the
vernjer dials.

Two vernier dials. Those shown are the
Igranic Indigraph, but any other suit-
able vernier dials can be chosen if the
reader so desires.

One potentiometer ; 300 or 400 ohms,
any good make, will do here. That
shown is a Yesley.

One on-and-off switech. Here agaln you
have a wide variety of choice. That
shown is an Igranie.

One single circuit open jack. Bowyer-
Lowe, Igranic, Ashley, or any other
well-known make will do.

Two termijnals. I have used the Belling-
Lee bakelite covered terminals, which
give a smart appearance.

One plug to suit jack. As plugs and jacks
are now standardised any good make
will suit.

Suitable baseboard to fit In the cabinet.
Most cakinet-makers supply these with
the eahinet, 1

One 60-volt high-tension battery.

One 2-volt accumulator. :

Five valves, 2-volt variety. (See notes |
next week.} )

One suitable frame aerial. )

One 2-mfd. Mansbridge condenser.

Two yards two colour twin flex.

Most of the components can be obtained in

different makes, which will naturally vary a

Iittle in price, but it the parts used in this par-

ticular layout are adopted, the total cost will not
exceed £16. )

Wiring is of the simplest character. Nute that the conventional terminal sirip is onpecessary.

(Conlinusd on next page.)
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After they have been amplified at this
intermediate frequeney by two or three
stages of high-frequency amplification, they
are rectified in the usual way and passed out
of the telephones direct or through the
intermediary of audio-frequency amphﬁem
to our loud speaker.

We can, of course, choose a wide variety
of frequencies for the intermediate fre-
quency amplifier, and indeed the commercial
intermediate frequency transformers used
in these amplifiers are designed for widely
different wave-lengths. Some are tuned to
a frequency corresponding to 10,000 metres,
others to one corresponding to 2,300 or 3 000
metres.

Intermediate Frequencies.

There arc advantages and disadvantages
in the various frequencies, but so long as we
arc careful to choose one which docs nct

‘'of note magnification.

intcrmcdiatc fre-

quency, three inter-
mediate frequency
stages, a second de-
tector and two stages

3

By several ingenious
adaptationsit has been

3

found possible to com-
bine th¢ functions of
the first detector and
oscillator in ono

8

/‘l/

velve, and sometimes __/’
only stage of audio-

frequency magnifica- :

Lreseeeson Oscniaror

tion is used.

In the present re-
ceiver, which is dec- !

O 250 300

o350 <400
WaveLeneTH

+50 J00 S50

signed purely for tele-
phone work, economy
of valves has been sought after. There

are but five valves, the first acting as a

combined osullator and first detector, the

gsecond, third and fourth are mtexme(lmto

frequency amplifiers, and the fifth as tho

second detector.

In order to give the greatest simplicity of
construction a special
unit has been incor-
porated in tke sct.
This unit contains
within a smell com.
pass  all tho_ inter-
modiats transformer,
condensers, oscillator
coils, cte., going to
make up the super-
sonic portion’ of the
outfit, together with
vaive holders and ter-
minels. This unit is
made by Messrs.,
McMichael, Ltd., and

H.T. and L.T. fif into their own section behind the *¢ swper >’ unit.

happen to fall on onc which is occupied by
a loud signal, such as that from high power
station which is liable to givo interference,
we have quite a large variety of efficient
wave-bands to choose froimn. 1

Many super-heterodyne receivers consist
of a first detector, a scparate oscillator valve
for rectifying the beat note.to produce the

greatly simplifics the
construction of the
sct.

Frame Aerials.

For the time being I
may mention that you
can buy from the

Keep to

London Electric Wire
€Co. 100 ft. of frame
acrial wire, consisting
of very flexible copper
wire silk insulated
and  identical with
that used on the most
expensive ‘frame
werials, for 3s. 6d.
Next week I will show
you how to .make a
good frame.

Onc hundred fest
wound on a frame of
about the size shown
in the. photograph,
| will give you a frame
o} aerial to cover the or-

.The only accessories needed. The plug-in unit is supplied with the ‘¢ super * kit,

dinary broadcast

Aprproximate {uning guide for tke oscillator dial.

range with a ‘0005 mfd. condenser. Actually
the instrument with such a frame should
tune from about 260 to well over 600 metres.
Although the supersonic portions are
contained in a very neat box, properly wired
up and sealed by the manufacturers, it must
not be imagined that the layout of the
remainder of the wiring is unimportant.
Although it may surprise many readers, it is
a fact that this set had to be re-wired threc
times beforc it would give satisfactory
working, for the length of the condenser
leads and-their relation to onc another was
found to be highly important. I ‘would
advise you, then, to follow very carefully the
actual wiring of the set shown, as it is the
result of very careful experiment and test,

Constructional Hints.

Seeing that the drawings give you ali
dimensions, the drilling will present no
difficulty, pamcularly as the components
on the front panel are, as usual in most of my

this disposition of wires for simplicity.

sets, of the one-hole-fixing varioty. Con-
densers, which mount with thtce fixing
serews, arce equally suitable.

Some variable condensers of the one-hole-
fixing varicty have a very large nut in front
which prevents the Indigraph dial being
mounted in the proper way, but the Bowyer-
Lowé * Popular * onc-hole-fixing condenser
will be found sabisfactory -in this regard,
particularly if the last few thrcads of the
centre bush, which project in some cases
after the locking nut has heen screwed on,
are carefully removed with a file.
—HIHIIIIIII"IIIII IIII|||I|I|IIIII|IIIIIlIlIllIlHIIIIllIllIHIHI{IIIIHIII'

NEXT WEEK:
.Further Details and Hints. Valve

Notes. Test Report and Frame
Aerial Construction.
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» MODERNIZING
£ the FAMILY:«

4 VALVE SET

HAVE received, in response to my

invitation in the first issue of * The

Radio Constructor,” many letters from
readers regarding the modernising of their
existing sets. A very large number have
written me, asking what can be done to
modernise the * Four-valve Family Re-
ceiver,” which they very kindly say has
given them excellent results, and in many
ways gives all they require. They do not
wish to scrap the set, but if there are any
minor improvements which can be made,
they are only too anxious to cffect them.

The Original Set.

The “ Four-valve Family Receiver”
was designed several years ago, before the
home constructor had such a wide choice
of valves and before the selectivity problem
became really acute. Improvement in the
Four-valve Family can be effected in
several wavs and with very little expense,
increasing both efficiency and quality. The
first change which I would strongly recom-
mend is that for introducing grid bias.

In the original receiver.a slight bias is
given to the grids of the note magnifying
valvg by a voltuge drop in the filament
resistance which is placed in ‘the negative
lead 'or éxample, when the set was first
pro&uced practically eyeryone was using
four-volt valves on six-volt accumulators.

“By placing the filament resistance in’ the’

negative. lead and by joining the 1.8. of the
L.F. transformers to the neaatxve low-tension
lead, a drop of two volta’ for grid bias was
obtainable in the filament resxstance

In the sets I now design I’ al“ays place

., photograph of the original s54¢, with arrows showing the changes necessary for apnlying grid bias to the note magrifying valves.
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Slmple Changes that Make
for Efficiency.

By PERCY W. HARRIS, M.IRE.

ST
the filament resistance in the positive lead,
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and provide- a separate grid bias battery,
for there are so many varieties of valves

in use, that one can no longer rely upon
the use of a filament reswtance to give
sufficient grid bias. In any case with
modern power valves much more grid bias
is necessary than can be obtained by this
means.

On this page you will find two photo-
graphs of the front and back of panel
respectively of the original ¢ Four-valve
Family Receiver,” as reproduced in the
original description. On the photographs
I have marked clearly the positions for the
terminals for grid bias, and the changed
connections behind the panol have also been

“indicated.

Other’ Improvemsnts.
This is-the simplest change that can he
effected” for .making an improvement in

- the:set. and.is given at once so that readers

who destre to-obtain the benefit of modern
valves and grid bias ean do so. However,
in the next ssue, I will show, 2 number of
very important improvements in design,
both in the high and low-frequency sides,
whiel will enable readers to bring this set

much more up to date with relatively small -
.expenditure. '

To indicate what these changes will be,
and in order to give the more advanced
reader an opportunity -of making * the
changes himself at once, I may say that
the H.F. side will be neutrodyned, still
using plug-in coils and retaining the advan-
tage of reaction, while plug and j jack switch-
mg will be Sntroduced so that-diffcrent volt-
ages can be-used for the H.F., detector and
note magnifying valves. This cannobbe done
with the presentr arxangement ‘which has a
special method of switching precluding. the
use of separate H.T.

A Quality Hint.

Meanwhile readers who ‘are not quite
-satisfied with the quality they are obtaining
in the Four-valve Family set, due to trans-
formers not. being suited to one another,
may-try the schene of connecting either a
100,000.0hm resistance’or & quarter megohm
-grid leak (whichever they happen to have on
hand) across the secondary windings (I.S.

and O.8.) of the second L.F. transformer.

In many-cages the inclusion of this resist-
ance or grid leak makes a very considerable
improvement inquality without much redue-
tion in sxgnal strength, or, if there is a reduc-
tion, the xmprovement in quality much more
than compensates for the loss of strength.,

In using the simple grid bias arrangcment
deseribed in this article, the same grid bias
isused on both magnifying valves, which
may be of the small power type, the high
tension being raised to about eighty or ‘'a
hundred. Grid bias in this case can con-
veniently take the form-of a 44 volt flash-
lamp battery.

marked ‘¢ G.B.” in the heading photograph.

Note the two additional terminals
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Nole.—In this section Mr. Harris will discuss each week interesting points from
the large correspondence he regularly receives. Readers are invited to write to him on
matlers of interest, and extracts from their letlers, logether - with Mr.” Harrig

comments, will be published from time lo time.

It must be pointed oul, however,

that general and technical queries cannot be answered in thissection, bul.should be
addressed to the Technical Query Department, complying withthe conditions laid down

under the heading * Technical Queries ™

MY “Hale” letter bag is already very,

very large, and naturally, as onc

would expect in the case of a receiver

by a vast number all over the country, a
certain number of difficulties have arisen.

For example, in their ‘enthusiasm to * get
started,” many readers have made up the
set without taking preoautions to see that
everything is corrcct. I have beforc me
five or six lctters from readers who report
disappointing results, and in describing
their * hook-up ” either state in words or
indicate in the diagram that they have not
vet used grid bias.

Owing t6 the fact that in many receivers
the addition of grid bias, as 1 have pre-
viously indicated in * The Rodio Con-
struetor,” dves not make any appreciable
difference in signal strength, but merely
makes a slight improvement in quality,
and, what is very important, cuts down the
consumption of high-tension current, they
have rather looked upon its application in
the Hale circuit as a kind of “ finishing

©n each week’s 1ssue of POPULAR WIRELESS.

toueh * which can be left till a later period.

Grid bias in the Hale circuit is essential
for its successful working, and makes a
tremendous difference to the reaction con.
trol, quality and general cfficiency. For
example, two or three readers have stated
that they can hear quite good signals with
thc cat’s-whisker removed from the crystal

SN i =
SPICIAL ARTICLES Nt X WEEK:

Neutrodyning the * Four-
Valve Family " Set
(Fully 1Rus!rated),

AND
How to Make a Four-Shilling
Frame Aerial.
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surface. Unless they are right underneath
the shadow of the station this should not
be so, save when the closest
reaction is being used.

It is one of the tests of
satisfactory adjustmentin the
Hale circuit to sec whether
any signals can be heard when
the cat’s-whisker is lifted
from the erystal surface, or

in the case of a permanent
70 detector, when the two crys-
IRID tals are separated. With
proper grid bias nothing
whatever should be heard in
the way of signals, for the
valve is used purely asan am-
plifier and not as a detector.
Whatever valve you use, a
few experiments with grid
bias will he well worth while.
Some other qucries in-
o dicate that the reaction coil
AL AMENT has been connected the
hE wrong way round. It is not

“’enexally known that even
when the reaction coil is re-

0003 7,
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versed oscillation can be pro-
duced when the two *coils
are tightly coupled, for a

How to use the Hale circuit with a frame aerial,

capacity reaction can then

be set up, which is sufficient to produce
oscillation.

If all is” well with the Hale circuit, and
the correct size of reaction coil is being
used, one can bring the set gently into
oscillation and out again with such delicacy
that one hardly notices the point at which
oscillation is rcached. Before such a state
of affairs is possible, however, the right size
of the coil must be chosen, and the correct
grid bies, for thc particular ‘high- teuslon
valuc used.

In indiceting the results obtained with
the high voltage and a power valve I was,
of course, dealing with the reception on &
loud speaker. When the Hale is being uscd
for ‘telephone reception there is no need to
usc such high voltage, and 60 will be gencr-
ally quite mﬂlucnt '

The ¢ Hale >’ on a Frame.

Certain other queries relate to the use of
frame aerials, indoor acrials and other
substitutes for the long outdoor wire sup-
ported on a pole. One or two readers have
written to say that they have very poor
results when using a frame. .The reason for
this is that the average frame aerial connec-
tion does not provide for any reaction, which
is one of the most important points in the
Hale circuit. However, if the circuit is
properly arranged wonderfully good results
can be obtained on a frame, but the frame
must be tapped, otherwise a reaction effect
cannot be obtained.

For the benefit of those readers who wish
to use & frame aerial with the Hale circuit T
give on this page a diagram showing the
connections which have to be changed
when using a frame aerial with the form of
circuit pubhshed on page 488 of the 30th
October issuc. From this diagram it will
be seen that the tapped frame takes the
place of both the tuning coil and the
reaction coil in the Reinartz reaction circuit.
The frame can be of any convenient type,
but the tappings should be taken about a
third of the way from one end.

The connections will'then be as shown in
the diagram—i.c. the end of the frame
nearcst the tapping to the reaction con-
denser, the tapping to moving plates of the
condenser, grid bias battery and crystal,
and the other end of the frame winding to
the fixed plates of the condenscr and the
low-frequency transformer, ete. The best
position for the tapping will probably be
found by trial, but it you begin your experi-
ments as suggcsted you will find it will -be
somewhere near the point sugzested.

Indoor Aerials.

1t should not be forgotten that in this
connection only & portion of the frame
(approximately two-thirds) is used for
tuning purposes, so that the wave-length
range "with the particular variable condenser
will not be o great as it was before. How-
ever, if it is a home-made frame, or if it is
desired to construct onc specially for the
purpose, use about one-third more turns
than normal.

So far as other acrials are concerned, such
as the wire round the picture rail, a wire
round the loft, and other forms of indoor
aerials, they all worl excellently and with
much higher selectivity than with the out-
door type, but of course with a reduction of
strength. It will generally be found that a
much smaller reaction coil is needed with
the indoor aerial, and & few experiments are
recommended before final decigion is taken,

-
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THE @) SUPERSONIC

BLOCK . UNIT

The new @ Supersonic Block Unit comprises all the necessary com-
ponents for the Supersonic part of the Receiver, requiring only the
addition of a FRAME AERIAL, TUNING CONDENSER, AUTODYNE
TUNING CONDENSER, POTENTIOMETER, VALVES, BATTERIES,
and 'PHONES to give you a complete Super-Het ready Ior reception.
It will have an immediate appeal to the home constructor who doubts
his ability, or who has not the inclination to wire up correctly and operate
the @By, Supersonic Units.

Within half-an-hour of reaching home with your purchase you will be
able to listen~in.

THE @® SUPERSONIC BLOCK URNIT

undoubtedly offers the most attractive way ol building a Super~Het.

A guarantee of effective working is given, and the guarantee holds good-

for 12 months providing the seal remains unbroken.

Price £6:6: 0

This price includes a 5-
5-point Auto Oscillator

Demand of your dealer HB Components

BRITISH, BEST and CHEAPEST
in the Long Run
Telephone : [_J@

MMICHAEL™
™ =]
Slough 441-442, Telegrams :

ManuFacturers of Wireless and Scientific Apparatus Radicther. Slouzh.
XHAM ROAD: SLOUCH.BUCKS:
lrisb Agents: B.N.B. LTD., DUBLIN and BELFAST.

B MH M M MH  MH

oint Auto Oscillator for the Broadcast Wavelength.
{,:;r Daventry Wavelength. Price 12/6 Extra.

M MEL M MRV M

Jhe Heart
of a Super Het

N—v—arw—vvw—\mrw‘v—u—w- 23R

SUPERSONIC
TRANSFORMER

The iHustration shows the design of the
Q\ﬂi Supersonic [ransformer,

Price 21/-
The @3 Supersonic Qutfit

comprises the following:

- ERI%ES [ each

@F une ransformers

3 My (Intermediate) . 21/

1 Q Tuned Filter 21/
Autodyne No. | and

| @ R:acc)lovrnUmt?or Bmaad- 21
cast Band /

Supphed in case comple!e togclher
size Blue” Print—
Layoul Diagram and
Booklet of Instructions.
Price £5-5-0, or
separa!ely © st
above prices

/

Pool's Advestising Service, Lid,
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CURRENT TOPICS.

The Royal Charter— The P.M.G.’s Powers—More Money Available—
y The Listeners’ Remedy.

BY THE EDITOR. §

Bt

’1“HE Government have issued a White
Paper containing the drafts of the
Royal Charter for which the Post-
master-General proposes to apply for the
incorporation of the British Broadcasting
Corporation and of the licence and agree-
ment, the terms of which have been mutu-
ally agreed upon between the Postmaster-
General and the B.B.C.

It is stated in the Royal Charter that more
than two million people have applied for
and taken out wireless licences, and * in
view of the widespread interest thereby
shown in the broadcasting service and of
the great value of the service as a means of
‘education and entertainment, we deem it
desirable that the service shall be developed
and exploited to the best advantage and in
the national interests.”

Power is given to the new Corporation to

acquire any undertaking, stations, plant,
and assets which may be necessary, to erect
and equip stations, to compile and prepare,
print, publish, issue, circulate and distribute,
whether gratis or otherwise, such papers,
magazines, periodicals, books, circulars,
and other literary matter as may seem
conducive to any of the objects of the
Corporation. ] :
. The new B.B.C. may collect news of and
information relating to current events in
any part of the world and in any manner
that may bhe thought fit, and to establish
and subscribe to new agencies. It can
acquire by registration, purchase, or other-
wise copyrights in any literary, musical,
and artistic works, plays, songs, gramophone
records, news, and other matter !

More Money Forthcoming.

The Corporation is going to be established
for a period of ten years. The governors of
the Corporation aré eligible for office for
five years, but may seek re-clection at the
end of that period, and the remuneration
for their services is as follows :

Chairman £3,000 per anfium.
Vice-chairman £1,000 ,,
Other governors £00 ,

With regard to finance, the Corporation
i to pay to the Postmaster-General a
royalty of £10 per annum in respect of each
of the stations, while the Postmaster-
General is to pay the Corporation :

1. In respect of the first million licences
or fractional part thereof issued against
payment in the year, 90 per cent.

2. In respect of the second million
licences or fractional part thereof issied
against payment in the year, 80 per cent.,

3. In respect of the third million licenees
or fractional part thereof issued against
payment in the year, 70 per cent.

4. In respect of all additional licences
issucd against payment in the year, 60 per
cent.

A deduction of 12 per ccnt on account
of the cost of collection of licences will be
made from the amount of all sums received
by the Postmaster-General in respect of

Sl ol S e o e R e b R S o o S S *

licences beforc the caleulation of the per-
centage, to be paid to the new B.B.C.
The agreement states that the Dost-
mastersGeneral has agreed to pay the
company £620,000, being as to £548,464 the
agreed contribution.or payment by the
Postmaster-General to the revenue of the
company in respect of the period from
March 3lst to Dccember 31st, 1926, and
as to £71.536 in respect of share capital
to be repaid in full. These suins are in full
satisfaction of all ¢laims on the part of the
company against the Postmaster-General.

Mrs. Philip Snowden, one of the governors of the
new B.B.C.

A supplementary estimate of the. Civil
Service and Revenue Departments includes
a vote for an additional sum of £295,000 for
broadcasting !

A perusal of the White Paper shows that
the Postmaster-General's authority over
the new B.B.C. is to be supreme. His
powers of control appear t6 be inuch greater
on the whole than those contemiplated in
the report of Lord Crawford’s’ Committee;
whose recommendations have 'generally

* been followed. g

A Bright Spot.

A tremendous amount depends upon the
capabilities of the new governors. The
“Times’ has pointed.out that it is not
easy to understand .why Lord Clarendon,
who has heen doing first-rate work and
gaining invaluable experience at the
Dominions Office, should suddenly have
been removed tp this cntirely novel field.
We admit it is very difficult to understand
indeed !

And the same difficulty arises when we
look at the names of the other governors.
But the one bright spot is that the chief
executive officer, who is to be called Director-
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Gencral, will be Mr. J. C. W. Reith, who has
the whole techniquc of broadcasting and
the management of broadcasting at his
finger-tips.

It appears that the governors of the new
Corporation will be able to call upon the
services of as many committees as they may
think fit to appoint, and in turn the com-
mittees may themselves appoint sub-
committees ; dnd so on paper, at any rate,
the now B.B.C. should be well supplicd with
sound advice and intelligence.

It would seem that the Corporation will
receive more money than the B.B.C. has
hitherto received from the Post Office, for,
instead of the retention by the Post Office
of half the amount of revenue derived from
licences, therc will be a new scale (which
we have printed above), and this ought to
leavtzJ the Corporation richer than the
B.B.C.

P.M.G.’s Powers.

The Postmaster-General’'s powers. over
the new B.B.C. are, in our opinion, far too
sweeping ; for example, it is provided that
the Postmaster-General may from time to
time require the Corporation to refrain
from broadcasting any partieular matter.
Now, this gives the Government a unique
hold over the censorship of broadcast news.
Supposing another General Strike breaks
out, the B.B.C. can repress, at the-command
of the Postmaster-General, legitimate news
which the public is entitled to receive, and
it may even, for its own ends, colour that
news and so give an entirely erroneous
impression of current events.

Furthermore, the Postmaster-General ean
revoke the licence if, in his opinion, the
Corporation does not adequately perform
its duties. In other words, the Postmaster-
General is in a position of being the master
ho!ding the big stick, and if the Corporation
docs not behave itself to the liking of the
Postmaster-General then it can be turned
out of office.

The B.B.C. Pie.

There are so many points in connection
with this new Royal Charter which show
that the Government have got their fingers
well into the new B.B.C. pie and intend tp
keep them there, that it would take many
pages of this journal to enumeratec them.
But therc the matter is, and we can only
hope that this new B.B.C. Corporation will
prove half as successful as the old B.B.C,,
and that it will not, under this new band of
governors, be turned into a highbrow,
pedantic institution for feeding the public
with what it considers should be ‘ good
for the public.

Primarily it should remember that it is
an entertainment industry, and its chief
business is to provide its clients with enter-
tainment. The only remedy listeners will
have against the new. service is to let their
licences-lapse and not take them out again.
And next ycar if the new B.B.C. does not
live up to. the standard the present B.B.C.
has maintained, there will undoubtedly be
a very severe falling off in the number of
licences taken out.

AT T T T TS

% The Radio Constructor,”
Edited by PERCY W. HARRIS.

]

Tell Your Friemds About
CPW.s ' Eight-Pege Supplement.
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BROADCASTS BY 'TONE’' & POWER'
. The Boor:' Companions of OsrarnValves

-

Advt. of The Geneval Electric Co., Lid., Magnet House, Kingsway, London, W.C.2.

AND
‘POWER

START THEIR TOURNY

“It seems to me we ought to talk
more about ourselves,” said POWER
to TONE one evening.

“Well, it’s up to you to make the
noise,” was TONE’S laconic reply.
“My job is to keep you musical and
in good voice.”

“ That’s just where we score as an
inseparable pair,” replied POWER.
« Power and tone are the two things
all listeners want.”

“They only need us in their homes
to show them how their sets should
work-—Let’s ask them to invite us

Bring Power and Tone into your
home to-night by buying—

BRITISH
MADE

AV o,

e T Sl S

For
2-v.,4-v,& 6-v,
peveines & The G EC~your gzz_z@r@nfee

781
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Coupling Unit

for Real purity of reproduction

Eicn the advertisements of the best Transformers plead guilty to
imperfcct amplification over the whole musical -range. Real purity
of reproduction can only be obtained with resistance capacity couplinz.
The “Cosmos” coupling unit with a suitable valve is as effective as an
ordinary transformer-coupled stage. It avoids all distortion and effects
considerable economies in first.and operating cost. _Designed primarily
for use with the ** Cosmos ” S.P. Blue Spot Valves, it can be used success-
{ully with any valve having an amplification‘factor of 30 or more.
Additional Advanlages . —
1. Maximum possible ampliﬁcali?n per slage,

6 A . 2. E in fil ] ption. S.P. Blue Spot Valves consume 0°09 amps.

o Type “O.” The Unit alone. Pricc 8/6 Subresomt i 1 e Tonlsz‘t‘raptli,on. Lese than {720k of morenal S
3 Type"V." The unit incorporating TR R Ve o e e of e it
&) the ¢ Cosmos - Spring V al_vc 5. Small space and light weight. . | .

s Holder. As illustrated. Price 10/6 A high-tension battery of 120 \}/Tts is adequate with this unit and

b Suitable Valves for use with this unit are} Cosmos Sh;ﬂ:ath B]:e ?pOtﬁ"a :::y of folder 4117]7

3 o5 SR our dealer -

¢ For 2-Volt *“Cosmos”* SP18/B at 14/-

)

For 6-Volt “Cosmos”’ SP55'B at 18/6 I\dETRq -VICK SUPPLIES LTD.
_ “Metro-Vick "’ Hous
S e

R

London, W.C.2
XKIIRIFD

AT I
)3

"y

CAXTON 4-VALVE CABINET

Made for Sets “ All Conceri Receiver,”

“FRjeidiess Ceoil Three Valve Set”

“Any Valve Low Frequency Amplifier.”

Special Cabinets made to customer’s measurements.
Prices Guoted.

OUR latest production, the C.E,
PRECISION FLOATING
VALVE . HOLDLR, shows great
improvements: upon others, By
its use, the distortion due to vibra-
tions transmitfed to valve filaments
is entirely eliminated and a receiver
fitted with it acquires a perfectly
clear background which facilitates
the’ reception of distant stations.
Of very Jow capacity and entirely
nonemicrophonic,- the C.E. PRE-
CISION ~ FLOATING VALVE
HOLDER is ideai for its purpose.
Made from Bakelite and fitted with
soldering tags and terminals.

2/3 each.

C.E. PRECISION RHEOSTATS
AND POTENTIOMETLRS have
so frequently been specified by the
Wireless Press that they need little
description, The special care taken
in their production ensures a per-
fectly smooth and silent action,
Bakelite formers; silvered dials;
fitted with soldering tags and
terminals,

7 and 15 ohms - 2/9 each
30 and 50 ohms - 3/- each

Dual Rheostats &
Potentiometers - 3/9 each

Cash with Order, Fumed Oak .. £1 5 0
Dark or Jacobean Oak ... = £1 10 0
Rezl Mahogany ... ] £114 ©

Detachable 7°” dsep Bass Board to mcunt 16” by 8 pana! te :lide out of Cabinat front.

The two beaded front doors as illustrated, placed 2 ins. in front
of thz enclosed panel at 10/- extra,

Ebcnite or Radion Panels Supplied and perfectly Fitted
at low extra cost.

All Polished with the new ename! that gives a glass hard surface

MoST
ALY
C-'E'PREszICIENCY
that cannot’ be soiled or scratched. SENT FREE.—Catalogue -
of standard Wireless Cabinets in various sizes and woods.

Packed and delivered free in UK. No. €2 C. EDE & CO., LTD., BYFLEET, SURRE‘Y
CA KTQN WO TURNERY C{B., Market ﬁﬂrborﬁugh Telephon. : Byfleet 220, Telcgrawms . “ Ceprecise, Byfieet,”
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HE main con-
structionsl work
has now. been

described, but before
the sSystem is ready
for operation there are
one or two accessorics
to be constructed, the
most important being
the Filament Control
Panel. This is a de-
vice by means of
which any valve may be supplied with
current at various voltages so thet we can
use at the same-tim2 an R valve (‘70 amp.
4v.), a D.ER. (-35 amp. 1'8 v.), - D.E3
(-06amp. 28 .v),and a D.E.525 amp. 6.v:
This flexibility of filament current supply i3
highly desirable in an cxpzrimental system,
and one has but to experience the ease and
certainty with which these various adjust-
ments can be made in order to appreciate
the great utility of the panel. As the
various voltagss are selected without the use
of large series resistances, there is no great
waste of current.

A Master Rheostat.

An additional eontro! of current is pro-
vided by the master rheostat, which should
have a resistance of about 30 ohms and be
capable of carrying several amperes without
overheating, Although current to the valves
is cut off by pulling out the supply plugs,
a further safeguard against short circuits
is provided in the fusebox. The fuse should
be adjusted to blow out when passing
current of some predetermined value a
little in excess of that required for all the
valve filaments.

The ehonite panel, 9 by 5 inches, should
be drilled as indicated in Fig. 12° The
marking out of the four lines of five -inch
holes should be done carefully so that the

L
Ket-sttstttssee
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THE INTERPLEX.

PART IiL

The Final Article on a Very Interesting Experimental System.

By J, ENGLISH.

supply plugs will fit properly in the sockets.
The distance between the centres of the
holes in each line of five must be exactly
1 inch.

A good method of making connection
to the rear of the sockets is to drill four
1-inch holes, 3 inch

—_———y Ry

h

)
& /763

By using black and
red discs behind the
filament sockets on the
valve panels corre-
sponding with the
black and red bodies
of the plugs, it is easy
to differentiate be-

-tween  positive and
¢ negative filament
connections.  Placing
a supply plug in
sockets A and B of any line of five gives
2 volts, in B and C, or C and D, 4 volts,
and in‘D and E, 6 volts. Sockets B and D
are positive and A, C and E negative, so
that reversing a plug in any pair of sockets
Teverses “the polarity of the filament

apart, in a 3-inch Z
length of brass or cop-
per strip not more
than § inch wide. When
this is placed over the
shanks of the sockets
underneath the panel
and the nutd tightened
up, a sound electrical
connection is made to
cvery socket. The
panel is then wired up
as shown in Fig. 12.

The completed panel
is scrowed to a wooden
framework resembling a flat box without
top or bottom. This is constructed from
3-inch woed and when finished measures 9
by 5 inches and 11 inches deep. The fila-
ment control panel is screwed underneath
the bottom board of the cabinet with the
group of sockets to the front and the four
terminals for connection to L.T. supply at
the back..

As a complement to this pancl we need
four supply leads com-
plete with plugs at
cach end. ¥or these
we require two 18-inch
and two 24-inchlgngtha
of heavy lighting flex,
sixteen Eelex plugs in
pairs of black and red.
and sixteen sepavatora.

From these materials
plugs at the ends of
cach lead ave built up
as indicated in Fig. 13,
and it will be ahserved
from the photograph
that the supply leads
go formed ave very
neat and the method
of current supply both

safe and efficient.,

The L.T. unit showing how neatly the various connections can be made,

connections, which reversal is often required
and can be performed here in a moment.

Testing the Battery Circuits.

Four ringle leads are also required for
anode currant supply, and these should be
long enough to reach the H.T. batte
wherever it i3 situated. In my own inst,a.rf-’
lation, supply batteries, both H.T. and L.T.,
are placed heneath the operating table,
where they are ont of the way yet easily
accessible. These four leads are furnished
at each end with an Eelex plug with
different coloured bodies corresponding
to the coloured dises of the H.T. sockets
on each valve panel, so that the various

» I e o

A view photograph of Unit

No. 8—the 2 L.F amplifier stage.

leads may he quickly identified when plug-
ging into the H.T. battery.

Except for a few sundries, the system is
now complete and ready for operation.
Before commencing any e¢xperiments, how-
ever, it would be well to test the current
supply arrangements, all four filament
circuits and H.T. positive leads.

The mothod of connecting the T.T.
supply i3 shown in Fig--12,-wshile the

(Continued on puge 767.)
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range represent PERFORMANCE. When

you put S.T. valves into your set, it springs

into life as if by magic. Signals you have
never heard before bring music to your room from
foreign lands. Your choice of

SPPERB reproduction, great volume and long

Jhe Vital

PERFORMANCE

The detector valve follows the H.F., and here we
require two qualities : a sharp bend on the
dynamic grid volts—grid current curve involving
2lso an adequate positive grid current, and

programmes becomesimmeasur-

ably wider. One minute you may

secondly, high amplification and an anode
impedance of the right value.

Since the grid voltage swing is

J4kded b3l small at this stage, the H.F.

be receiving Belfast, the next

'f valves are to be recommended

Madrid, and then Rome, and

here, and the S.T.22,5.T.41, and

each one comes in without any

S.T.61 give excellent results.

£

effort There is no question of ' -

If, however, anode bend recti-

using reaction right up to the

A fication is employed it is prefer-

limit, and non-technical mem- BESEE
ters of your family will get the .

able to use the S.T.23, S.T.42,

<

and S.T.6z.

{0 W

same result. Howis it that S.T. =]

2 The first L.F. stage is covered

valves give such a fine perfor-

by the valves S.T.22, S.T.42,

mance? Their characteristic

and S.T.62, although in certain

curves tell the whole story to

= cases the latter two are best

those who can appreciate them.

4. replaced by S.T.41 and S.T.61,

Range islargely a matter of good

it being impossible to regard

H.F. valves, and the S.T.z21,

7 valves being only suitable

S.T.41, and S.T.61 are magnifi- gy

for special purposes. Where

~,
.

only one L.F. valve is to be

cent H.F. amplifiers. They have- -

o
[z

amplification factors of 16, 13,

used, it is preferable to use a

and 20 respectively, but in addi-

power valve for the last stage.

tion these factors are obtained 5

The S.T. power valves, S.T.23,

without unduly increasing the 1o

2t

S$.T.42, and S.T.62, for use

impedance. The merit of a valve
is a function of the product of
its mutual conductance and amplification factor,
while the amplification obtained from an H.F.
valve is a function of the tangent of its dynamic
curve. Every S.T. valveis designed
on the basis of its dynamic curves,
which represent actual operating
-conditions, and which are much
superior to thcse of ordinary
valves. . The dynamic curve is
associated with the energy out-

GRIO

chiefly in the last stage are
designed to give a very: long
dynamic curve which is as straight as an arrow.
The result is glorious volume combined with
a perfect sznsation of reality. The design of
these valves is not merely a matter of scientific
skill, but the ability to use the latest patented
inventions. A long filament and correct spacing
of the electrodes affect the impedance, while
the pesition, correct number of turns, and - size
of the grid affect other constants of the valve.
There are a dozen features which have con-

YOLTS

— —— rut of the valve (the only fact we tributed to the effective design of S.T. valves,

< SENNNY SNBSS WA ;e interésted in) while an ordi- but, as in the case -of any other valve, these
ey N N g il . y
— - A IS . S S nary or static curve represents factors give improvements as regards per-
— A= _—=—— cnergy wasted iuside the valve. formance which are clearly visible in the
— = =_—= 1f you compare the S.T.61 with right characteristic curves of the valve. That is
= ) m=m m ihe old R. valve you will see that why S.T. Ltd. are proud to publish widely the
— — - — eeesssesseny ammmmy (D¢ S.T.61 will amplify more than curves of 5.T. valves.
—— N WM WY MMM $ (hre: timos as well. “IT'S THEIR CURVES THAT COUNT.”
— —a w1
= W e = g B T
—
-
—r— W . -
=—=mw | TYPES and PRICES.
S WA

———ea s 2 VOLT. 4 VOLT. 6 VOL1.

e r—— = H.F. 5.T.21 HF.S8.T41 1 H.F. S.T.61 »
W e 0°'l amp. 14"" 0'l amp. 14,"’ 01 amp. 18,b
—_— == L.F.S.T.22 P .S.T.42 Power. S.T.62

0’1l amp. 14,"’ owel("_l amp. 18,6 ° ea'l amp. 18,6
P .5.T.23 S P 3 S P X
TS v 1816 | 885 0850m0. 2276 | §65 055emn 2276
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LIFE

THE most brilliant performance of a valve

when first -used in your set will not satisfy.

you unless those results are geing to last.
Some foreign motor-cars give excellent
results to begin with, but they are practically
useless after a couple of years.
A_ Rolls Royce car, however,

but the S.T. valve is designed so that'tHera
adequate  spacing, the desirable relatively Ik
impedance being obtained in a different way, viz\#
by a very long filament and the use of **flat 'A
electrodes of large surface area. <

A very common fault ot

dull emitter valves is that the

will give the same results after
a few years as when new. The
real cost of a valve is not the
initial one, but the replacement
and upkeep costs.

This fact was always in the
mind of the designer of the
S.T. valve, and all the causes of
valve failure were scrutinised.
He came to the conclusion that
both mechasmical and electrical
causes were responsible. A
valve fails because (a) the fila-
ment burns out, (b) the filament
breaks, (c) the filament touches
the grid, (d) the emission from
the filament decreases, (e) the
vacuum deteriorates. These [/
troubles often occur together.

The filament, for example,
burns out often because it

emission falls off, ie., the
filament does not burn out,
but the valve ceases to func-
tion properly and signals go
weaker or become distorted.
This may be due to the material
of which the filament is made
changing in character, Most
valves sold in this country
have thoriated tungsten fila-
ments, and evaporation of
the thoria from the tungsten
causes the valve to relapse to
the state of a bright emitter.
Torodium, however, works on
an entirely different principle,
and retains its emission month
in and month out. Its co-
efficient of emission is, more-
over, the highest of any known
material.

becomes mechanically weak in
one spot ; it may get very thin
.at one point and the wire {may melt. This
cannot happen with the torodium filament in
the S.T. valve, which works at the lowest
temperature of any filament used. Mechanical
breakage is almost impossible because torodium
retains its elasticity throughout its long life.
The filament is not under tension, and there are
no violent stresses set up by rapid heating and
cooling when the valve is switched on or off.
When you put an S.T. in its holder there is a
just perceptible delay before signals reach full
strength, which indicates that torodium heats
up slowly, its very low specific heat protect-
ing "it from strain. Rapid switching on or
off of a filament cannot possibly harm S.T.
valves.

The risk of the filament touching the grid is very
great in valves where the distances are very small,

If yeu cannot buy a valve from your local dealer, write direct
All valves sent by post will be insured by us

to us or call.

against breakage. C.0.D. orders executed on receipt of postcard.

S.T. LIMITED,
2, Melbourne Place, Aldwych, London, W.C.2.

(Next to Australia House,) LLE
Telephone: City 7269, __

Telegrams: Esteevalve, Estrand, London.

Anode current may, how-
- ever, fall off owing to a
deterioration of vacuum. The slightest trace of
oxygen, water vapour or other gases may cause
the emission from an otherwise perfect filament
to fall off. Practically all the gases in the valve
bulb may be pumped out, but some may
remain occluded (i.e., absorbed) in the metal
electrodes and, after some weeks, may ooze out
and spoil the vacuum. The S.T. valve, however,
is exhausted by the Barguet process, which
removes every trace of any gas, not only in.
the bulb, but in the electrodes themselves. In
many cases it's the vacuum that's vital, and
not only does this special process produce the
highest vacuum known to science, but it never
deteriorates. We see, then, that not only do
S.T. valves give superlative performance, but
they are :

* BUILT LIKE THE PYRAMIDS-—To LAST.”

l!

: e ppp— " .
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L L.o-0cosuF) A coiL of 300 MicRO - Hewates
HAVING SELF CAPACITY OF 1B NMF.

=l

§\\

- &S The Condenser you want
el TN - S for precise tuning

{ l | o ALK ! The National Physical Laboratory
L i e Curve shown here demonstrates the

STRAIGHT LI}.\E characteristics of
the - “Cosmos ’ Square Law Con-
denser. Its other fine points include
the permanent absence of BACK
L.ASH, its adaptability for REMOTE

| « ‘ - ’ . OPERATION and its MODERAEE
I J‘ ! A 3 =, - COST.
300 - 1
e A =] . ‘ % ] .
ol /K‘_ f ] = G, ar A / . 00025 'H.lfd. 12/~ - o005 .mfd. 13/~
‘ | ) » ] Insist upon having a

‘00025 mfd. 14/9 ‘oocos mid. 15/6
(7| M S S e el . %, ‘““ Cosmos ’’ Condenser,
b o e {0 .'T/ » %y 7y/| METRO.VICK SUPPLIES, LIMITED

2 3 - 0 ) ] ‘o . B Vil
T (G 7 3 /% ,% (Proprieiors . Metropolitan-Vickers Elec. Co., Ltd.),

Copy of NPL. Curve Ref £ 14 / ? /’ Metro-Vick House,

» 155, Charing Cross Roud
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// y %’//W ,///1,/// // LONDON, W.C.2,
./// R s e s
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Without theslow motion device prices are:

Solve Your H.T. Problems || PROTECT YOUR VALVES
by building : : et
A . . BY : USING W.B. ANTI-PHONIC
P. W. Harris’s H.T. Charging Unit . . .
(described in supplement to *“ P.W.”, Nov. 6). < - TOW LOSS
F you build the Charging Unit designed and descnbed by Mr. P. W. Harris, all VALVE
l your H.T. problems will be definitely and finally solved. You just connect
the unit to your set and the battery—and forget it! It simplifies and makes HOLDERS
bome charging practical. Build one yourself.
H are the parts: PRICE
1 Sifam Millinmeter 0-100 m/a. . B e £2r 10 O 4
1 Ulility D.P.D.T. Switch, Lever pat.tern nickel-plated. ... ? 3 Complete
1 Cormos Double Type Filament Bheosmt fotal reshsmncc 18 ollms o [1] O e et
1 W.B. Valve Holder............... e=—ood 2 3
4 Mark YII Terminals, nickel-piated.............. - e B O 10
1 Special Keystone Filament Transformer.. £1 1 0 2 3
1 cmlof Keystoue Wire, Twin Fiex, Adaptor for Lamp Sockets, Scraiwe, elo. 2 8
1 ‘“Red Triangle ’* Ebonite Panel, 9 x 6 x } in., mnl(ed and drl ed 6 O
1 Polished M'lhos;wny Cabinet, with hﬂc:cnlzo}!l:yalty » :g g
When ordering, please specify voltage of your mains. | 4 19 4 1f unable to obtain from your dealer write dirsct.
Wire your set with 1T S s et e B Manufactured by WHITELEY, BONEHAM & CO, LTD,
P.W.” Spider still running! | Duke Street, MANSFIELD, NOTTS.
| The demand for this Set is still remarkable. Thou- |
| sandshavebuiltit thesafe PILOT way. Have yau Pl
Fintsted Instrument (Aerial tested and £
gunaranteed, less coils and ulves; o|
Marceni Roy alties 117 6 ' — s = = — L g
! Complete PILOT Kit of parts 616 9 = Bl i
| ' Red Triangle’ Ebonite Panel 15 x 8 ins. ]
I Pérlzttsdl?n:ogrgleg;bmet & Baseboard 1 itz) gl , t t t A d t r |
ishes a any
‘ Ledex’ Screened Wire lm—— - e ——ece———— - mPOT an 0 ver lSe S |
= o e A T Rty @ e sprenil poa e | ‘
prob}em orr %:cg o polfk up‘;' '1;);9 “gown foran earlg;i(_:to_py ( )
uestiol: o magnetic influences 3 9
groduced by the actgual wirlngein a gf thg P;;T:t‘h :?nb:al 'lnlg\?l | Jur Issue for Dec. N 1 1
._ielti, ténoug 1, has until now been atpress. Fullyillustrated
ignore ) . ! ) =
N eI ot 16 it givesdetailsof the latest | Wl“ be a SPEC]ALLY ENLARGED I
e e It Al ARy atieceivers dnklimalh ot e I 3
cotton coverings. A jointless cover. useful ‘mfon;'sat“f?:e 6d CHRISTMA_S GIFTS NUMBER Wlth
:I)‘I% (::“gux:mliea& oct%g]tgleilf l%r:nhlie]adl? \ Vi M l
external influences. " gy AN/ | many new and important features, ||
a cut an. n VA]
ablo In’ elther, red ‘or Ve 2% THE PILOT MANUAL i
er foof 1
PE'I‘O SCOTT <CO., LTD.|| SECURE YOUR SPACE NOW
Head Office & Works : 17, City Reas, LONDON, E.C.1 | | | |
Branchzs ;: 62, High Holborn, London’, W. C‘ 1. WALTHAMSTOW-—.‘ZBD Wood | NO !NCREASE IN RATE |
Street. PLYMOUTH—Bank of England Place. LIVERPOOL—A4, Manchester Street. I —— 2 |
1.9, 6432
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THE INTERPLEX.
(Continued from page 763.)
HoeeeseseretrioessosseseX

connection from H.T. negative to L.T. nega-
tive or positive may be made between the
batteries themselves, -preferably through a
fuse or some current -limjting. device,
such as a high resistance shunted by a

\

densers will be re-

quired, and in my own
installation a 2 mfd.

fixed condenser is cons "
nected across each
anode- tap,.these con:,
densers being mounted

in’ the box containing.
the HL.T. batteries.
When all the supply
arrangements have
been tes-

/A“J‘/{A TING .5/’A CERS
¥

tc woukeD Sooy
[é‘ OURED 0/.56

LA
CHRO BY
SER:NO.

7

ted and
found cor-
rect,a pre-
liminary
test . can
be - com-
menced.
This will
necessi-
tate the
addition
of all the
usual ac-
cessories

Fi./3

condenser. If the H.T. negative lead is
brought up and plugged into a socket
on the F.C. panel, it is easier to introduce
components, where required, between the
anode and filament batteries.

guch as
valves, 'phones, coils,
chokes, etc. Even if
the experimenter has
a deep pocket, it would
not be wise to start
off with a

huge stock

of such
accesso-
ries, but
to acquire
them as
he goes
along.
There are

amateurs,
however,
who are

not happy
unless sur-
rounded
by as

many odd M—

ORAMN.8Y | R-O

V!l
B./3%

CHRD. 8Y
ER: /v,

pieces of
apparatus as possible.
Returning to the subject of

Unit No. 5. Note the small variable condenser on the panel.

As regards the use of fixed condensers
across the anode taps, this will depend
largely upon the nature of the experiment,
but in the majority of cases such con-

operation, it would be impos-
sible to give here an example
of every use of the Imterplex
system, but in order to convey some idea
of how it is operated we will first consider
briefly its use as a multi-circuit receiver.
No doubt this function is of more general

interest and is best illustrated by Figs.
14, 15 and 16, showing how units are con-
nected up to form three well-known circuits.
When joining up units short connections
ar¢ made with lengths of square tinned
wire, longer connections being made with
ordinary insulated flexible wire terminating
in spade terminals.
(Continued on next page.)
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THE INTERPLEX. f

(Continued from pretious page.) ~— z
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The first example, Fig. 14, is a simple
crystal receiver with series condenser
‘tuning. The “phone leads can be connected
to terminals 11 and 12, but a better plan

CHRD;

r16./

SER: e

is to use a length of flex having a ’phone
plug at one end and connected at the other
to a ‘phone box containing the by-pass
condenser and terminals for the ’phones
- or loud speaker. The ’phone plug can then
be placed in any jack as desired. There
-is ample scope here for ideas for ’phone
boxes incorporating switching arrange-

Popilar Wireless, November 27th, 1926.

ments, etc., and such a device
ig always of value.

Audio - frequency - amplifica-
tion can be added to:the ciicuit
of Fig. 14 by inserting the in-
put plug of Unit'No, 6 into the
jack of Unit No. 2. ‘This forms
one of the best rveceivers for
distortionless loud-speaker re-
ception of the local station.

Fig.15(Aand B)indicatesthe

i
L

connettion for a modified
Reinartz one-valve Yeceiver,
with the addition of an acceptor
wave-trap. Connections to
batteries have been left out for
stke of simplicity, and, as in
diagrams to follow, only the
terminals of the units are shown,
as this is sufficienf to indicate

the methods employed.
An Adaptable System.

i

ORAWN 8V
cHao:- 8y
JER- N

- o
A (8
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It will be noticed that the
primary of the transformer in Unit No. 5 is

" used as the radio-frequency choke, the vari-

able condenser of the same unit being the
reaction control condenser. Also, Unit No. 3
forms the basis of the grid tuning circuit,
the condenser of Unit No. 1 being the
wave-trap condenser. The control of the
valve i8 effected in Unit No. 4, the value of
grid leak and grid condenser being adjusted
as required.

The connections necessary to build up
this circuit are few

The Interplex system is admirably suited
for working out ideas for original circuits.
New -circuits are very rarely .discovered
by the haphazard connection of apparatus,
and embryo inventors should work ont
their ideas on paper first,  rejecting all
that is obviously unsound. Then the final
project can be tried out on this system,
and in this way much time will be saved
that would otherwise be wasted in pursuit
of fruitless ideas. I might add that the

and simple, and there
is ample scopé for
experiment with the
receiver so consti-
tuted, which is admir-

ORAw~ BY
CNRD: BY
SERIAM N2,

2P,
(T

8,38

ably suited for DX
work. Signals can be
brought up to loud-
speaker strength b
the addition of Unit
No. 6 as deseribed
above. :
Fig. 16 (A and B)
shows the connections
for a one-valve Trina-
dynereceiver. Notice
how Unit No. 3 is
used to form a tuned
anode reaction circuit.
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Coils L, end L, can
be mounted in a two-
coil holder for con-
venience of coupling.
The three simple
examples givenabove
will, no doubt, be
sufficient to give a
" general idea of how
the system is used as

a multi-circuit recei-
ver. The rapidity and
ease with which vari-

ous circuits can be

likes to {1y out all the
latest  circuits “and

new forms of old ones.

‘connected up should *
appeal to theman who .

Trinadyne cireuits, evolved o paper, wcre

-all tried out and worked into practical

- form on the original Interplex system.

Anyone who designs and constructs
much radio apparatus will find the system
ideal for working out details- of receivers,
and it is possible ta get a close approxima-
tion to the layout of the proposed instru-
ment.

A Useful Device.

It will be noticed from the examples
given above that Unit No. 1 is the founda-
tion of all aerial. tuning circuits, while
Unit No. 3 forms the basis of other tuned
circuits, such as tuned anode, grid, and

" coupled circuits. -

An accesgory that, in conjunction with
{Continwed on page 770.)
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with your
Wireless Set

OR real wireless enjoyment—purity

of reproduction, freedom from dis-
tortion and ample volume of tone ars,
of course, essential.

Use “HART” BATTERIES with your
set _for both Low and High Tension
supply and * wireless” will reveal new
charms to you ; their steady voltage, low
resistance and exceptional reserve of
power ensuring reception at its best,

Discard your dry batteries to-day and
substitute the “HART” “RAY " type of
High Tension Accumulator (20 volis
14/8, 30 volts 22/-, 60 volts 44/-). The
marked improvement in reception will
certainly surprise you.

HART

THE BATTERY OF QUALITY
e e e e

There are models of ** HART "' Batteries for all Low and
High Tension Circuits. Write "to Dept. “P.W.5" to-day
for illustrated lists and full particulars.

HART ACCUMULATOR CO., LTD.
STRATFORD, LONDON, E.15

Geodall Ad.

HERE 15 the last word in Variable Con-
densers. 'Geared movement combined
with low-loss design—made by a fam-
ous firm of scientific and radio instru-
ment makers, built with the precision
and finesse that only makers of scientific
instruments know how to impart.
A TYPICAL FEATURE is the unique
smoothness of the 200-1 ratio geared
vernier control that enables the minut-
est adjustment to be made. There is
not the slightest trace of backlash.
The condenser is solidly built of brass
with porcelain insulation. A dust-
proof case is provided for the gear
mechanism, and the stout stamped
endplates are entirely insulated from
the rotor vanes by ebonite and from the
fixed vanes by porcelain, making hand
capacity negligible. Connedtion to the
rotor vanes, which are of decrement
shape, is made by a soldered pig-tail to
thespindle. Definitestops are provided.
Fixing is by the one-hole method.
CAPACITIES. :g(())g; m fd. :gggg m“fd.}){'-l NG
.0007§ 5, . : A 7s. 6d,
Obtainable at all radso dealers or dire
W. G. PYE & CO., GRANTA WORKS,

MONTAGUE ROAD, CAMBRIDGE
Manafadurers of Scientific Inftruments and Radio Apparatus
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‘ ' (Continuetl from page 768.)
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Unit No. 3, constitutes the foundation of.
several forms of H.F. coupling is the
device illustrated in Flg 17. -On a square
of ebomté are mounted four yalve pins,"
1 in. n.pa.rt, the four holes<in the middle
being drifled so that a plugin type of

" isties and other -velugble data.
Dhits. No. 3 and No. 4} ‘can’ be used- for .

work::i'm ‘exampls;: Unit No. 4 can be-used.;

for-'thé. déterminetion” ¢t valve - chamcter-
* Also,

the plotting of resonance curves, ete.
A Final Refinement. © . |

A guide to-the g\onhectlons for using |

Unit No. 4 as a velve-testing “penel 1s
Fig. 19, which includes a potentiometer
pa.nel another useful accessory used in’ my’

~own Installation.

Many uses can be found for the Universal
Valve Unit, and there is no reason why a
similar unit built on a

h;—% Gowe

lerger scale should not
be used for experi-

L

84
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O =0 O=

-0

Q

Q\OO-"

N o5 | pes

A

menta.l transmission on
ow power. '

In concluding, I hope
that, even if the reader
is not tempted to make
up the entire system,
' he will' have gleaned

/V."j from this description of
< | it some idea that will

Ondaed
Od—0

o
(]

the other hand, I feel

be wuseful in his own
{

| certain that anyone

%

L/

Lre1605) L2

\ B
:-.A A

who builds an installa-
tion on the lines indi-
cated above will be

experimental set. On
OVES

oawvir] A
[caeo:8v

sEew | 8 /-

transformer can be inserted. The pins of
‘the transformer engage with spring clips
behind, these contacts being connected
to the valve pins shown in the figure, and
contacts from H.T.C. valve holders are
useful here.

The H.F. Adapter.

If a Unit No. 3 is placed between
two Units No. 4, this adapter can be
connected to the terminals 22, 23, 13, 14,
or 15, 16, 19, 21, giving respectively the

circuits A and B of Fig. 18. When the
Hoes For Pins Vasve Pws
7 4 Ji /
: o ® O1
{
i (o]
8 3 Becrs
UT~3-@ 0 QK HOLDING
o = IpRNG
: 3 Cups
Pn —~=>—<b @ (h ]
l “” ] l
(i o/ mm=gl}
e 24
okwW- 8y | A.D,
/’76, / 7_ HED: BY (2L
e SER e & 17

second valve is a detector, terminals 19
and 20 are shorted.

This adapter. may be used to couple a
crystal detector circuit to a radio-frequency
velve, and if the primary or secondary
windings of the transformer are tapped,
then it is an easy matter to build up the
couplings required for such circuits as the
Neutrodyne, Rice, etc. - .

Apart from the pleasure and information
that can be obtained from the use of the
installation as an experimental réceiver,
-it has other uses’ of great value to the
experimenter mtere.,ted in ‘moré serious

amply repaid for his
trouble, and he
never go back to the untidy * hook-up.”

will
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CHECKING YOUR
‘WIRING.

By D. K.

*WMM“%%*
IT is surprising, even after four years of

broadcasting and the home-construc-

tion of wireless sets, how.frequently
one hears of .cases where valves are burnt
out owing to the H.T. getting across their
filaments because wrong connections have
been miade in the receiver. It is, in the
writor’s opinion, far more excusable to
make a wrong external battery connection
than make an error in the

s list of the main points of his receiver—
LT+, LT.—, HT.—, H.T. + terminals,
A and E, and 50 on, 'and then he should
write sga.m@t ‘them all the points with which
they make conncction, marking the lines
off on the diagram as he goes on. When he
has finished, any lines not marked off should
be noted and he is ready for the actual
checl\mg on the receiver.

Many points will, of couise, overlap, but
that will only emphasise the checking. For
instance, the earth lead will be found in most
cases to go to L.T.+ or L.T. —~ and to onc
set of valve filament sockets. - This “will be
duplicated when the L.T. leads are dealt
with, but it is advisable not to omit the

internal -wiring of a set. If
the wiring is properly checked
up before the set is tested

there should be no chance of
a mistake passing unnoticed.

That is the reason why
point-to-point lists . of con-
nections are published with
constructional - articles, but

i

even if such lists were not

available it is a simple matter r A
to check over evena com- Sorenromerer /AneL ®
plicated set. O O o
The Checking List, -;’:f:ff;y' Vv /
: P 4 Thz Interp)
Assuming that the point- ERPANO| B /43T —/M i~

to-point list is not provided

the constructor must fall back on either bhe
practical wiring diagram or the the oretical
ciréujt. The writer prefers to work from
the latter, but it makes no odds which is
used.

constructor should carefully clean up the

"set and then set ;to work on the checking

process—w hich must be done methodically.
In the first place, he should take either the
theoretical or practical diagram and make

When the wiring has been completed, the .

L.T. terminals from the list even if some of
the points are duplicated.

The list should be taken as written, and
the points and their connecting wires noted
on the set, each joint being ‘tested for
strength and clBanliness as the constructor
goes on. ~ Aftér this, which dogs not take
so very long, he can rest ‘assured that the
set-is wired as described in the diagram, and
hegango ahead thh +the prfvctlcal test, fee]mc
sure things are all right *“ down under,”
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A dry battery has but one life. When it is down jt is ! )

one. Why not use a CAV. H.T. Accumulator, which " ;&Rg’%‘t%gxg%eéuom' 75 GUINEAS
echarged over and over again? It sa i - " to the entrant of name adjudged the best.

rvice, and moreover gives clearer reception with @MT&«M@IE &@??ﬂ”; tsoﬁfhglggdg“#oz'f g e “2[:’) 335::3,?,?:

volume. C 3 ehased his Accumulator.
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ACTON. LONDON, W

ULTRA LOW-LOSS
Straight Line Frequency Condenser
Bearings. Braced Vanes. Positive
Collector. A real precision job. 9/_
lertser an!y. ‘0003uF., ‘0005uF ..
‘G Wtk SR S
i New Vernier Dial .. .. .. .. 6=
2 Reduction Ratio 16-1, No Backlash.
THE FORMO COMPANY,
Crown Works, Cricklewood, N.W.2
one : Hampstead 1787.
Manchester; Mr. J. B. Levee,
23, Hartley St..” Levenshnlme,
*Phone : Heaton Moor 475

eI 111111

HIGH & LOW TENSION |
ACCUMULATOR HIRE SERVICE | |}

FLUXITE

o
SOLDERING saving money, time, an ouble for
SET—COmlﬂete all valve set users who live within 12
All Hardware and Ironmongery Stores miles of Charing Cross. Write now
sell FLUXITE hrlx “2“,'8- price 8d., 14 (=g = Rota for particulars of the unique service. Our
Another use for Fluxite—Hardening 7o oy RADIO SERVICE COMPANY, e
Tools and Case Hardening. Ask for Ten:wt\ 105‘. Torriano Avenue, N.W.5. Tension
teaflet on improved methods. Ac Phone North 0623 (3 knes). f 5
PLUXITE, Ltd. :
I (Dept, 324), ulators . 000 0 S Service
Rotherhithe,S.B.16 =& ts
i
Tl
k f
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Traders and manufacturers are invited to submit wireless sets and components to the

“P.W.” Technical Dept. for test.

All tests are carried out with strict impartiality in the

“P.W.” Test room under the supervision{?)t the Technical Editor, and the general reader is
asked to note that this weekly article is aiso'intended to provide a reliable and unbiased guide as
to what to buy and what to avoid.—EDITOR.

SUPERIAL SIMPLE-STRIP.

ALTHOUGH soldering is quite a simple

task the fact remains that many

constructors hesitate to tackle it;
indeed, if it werc not possible to assemble a
wireless set without soldering, it is probable
that there would be a much smaller number
-of home-madec sets in use. Quite an efficient
alternative to soldering, however, is the use
of * Simple-Strip,” a product of the New
London Electron Works, Ltd. It is }-in.
strip copper heavily tinned, in which oval
holes are stamped. These holes are very
close together, but the material is tough and
pliable and retains sufficient strength to
stand against very rough handling.

“ Simple-Strip ” can be cut quite easily
and bent with the fingers into any -desired
shape. Owing to the holes being-oval no
difficulty is experienc -1 in getting the
material to lie snugly under terminal nuts,
even if slight miscaleulations in length of

lead are made. Of course, * Simple-Strip
can be soldered, if desired, and, as a mattor
of faet, it takes solder as well as does
tinned copper wire.

In view of its large surface area it forms
a very efficient conductor, and a receiver
connected up with it offers a very attractive
appearance.

Superial ““ Simple-Strip,” as it is called, is
sold in packets containing 12 ft. at 2/-
per packet.

THOSE MARCONI VALVE BCOKLETS.

The Marconiphone Co., Ltd., tecently
published two very interesting booklets—
¢ The Story of the Marconi Valve” and
“The Marconi Valve Booklet.”  These
publications will interest all valve cnthu-
siasts,.and we expect that many copies of
the November 20th ‘issue of “ P.W.” are
nov minus the coupon which appeared on
paze 637. This coupon entitles any reader

Popular Wireless, November 27th, 1926.

of “P.W.” to obta'n either cne of the
booklets gratis and post free. Unfortu-
nately a printer’s error oceurs in it, and the
following asterisked statement should have
apprared at the bottom of the coupon:
* ¢« Strike out what is not required.” . In
gome copies this appears partially corrected,
and in others it is omitted altogether.
Roaders are welcome to a copy of cither
booklet, by writing to the company at 210,
Tottenham Court Road, W.1.

A PRICE CORBRRECTION.

Will readers please note that the price of’
the Eureka Orthocylic Variable Condenser is
15s. 6d., with a capacity of 0005 mfd., and
not 13s. 6d., as was’ stated in the advertize-
ment columns of our issue for November 6th.
With a -0003 mfd, capacity the price is
14s. 6d.

(Continued on page 774.)

This variable
sondenser,
known as the
Metralign and 4
a prodnct of the Gen-
eral Instrument Cor-
poration, .is an Ameri-.
can componeni. which .is :
stated to be revolntionary in -

design. Readers will probably note that one end
plate at least is transparent. £

"the foreign

The BRITISH

challznge:

prices still lower

“THE LATEST INVENTION

The New Magnetic
MICROPHONE BAR

RENOWNED for reliability, the British
& basis of yuality is the recognised

standard of excellence. But to seoure
this, the once accepted necessity for paying high
g priges rules exclusively no longer. Instance Valves
3 —by ‘the advent of Voltron you can now buy a
BRITISH DULL EMITTER VALVE for ,9
Not only British made, the quality of Voltron 5
Valves is British, therefore supreme. But the
price is low.

Close electrode construction, a filament of ’H:gh
emissive value and Voltron special 3 stage pumping
ensure absolute uniformity, freedom from micro-
phonic noises and a long life of full, clear-toned
service. The guarantee is exceptionaflv generous.
W. @., of Burnage, Manchester, wrifex of Voltron
Valves :—** 1 feel T cannot speak too highly of them.
My set has been brought to life with them. I thought
my results were gond enmough before, but it was dead
compared wilh my present results.’’

P Ask your
g _dealer for
F¥ Voltron
“ Valves or send
©  pour order di-
°reécl to the manu-
= facturers. Valves
W/ sent pnst free by
, return, - C.0.D. 44.
extra. When ordering
slate whether H.F. De-
tector or L.F,

VOL'J_I,‘RON COMFANY,
168, City Rd., London,E.C1,

for the
{riangular box.

- Economic Electric I SRboN W

AMPLIFIER

An efficient NON-VALVE NOTE
AMPLIFIER which yields Three-
to Ten-fold Amplification from the
'Phone Terminals of any Crystal
or Valve Set.

NO ACCUMULATORS REQUIRED:
NO H.T. BATTERIES.

Six pairs of Wireless Head- .

phones, or any 2,000 - ohms |

Loud Speaker may beoperated * |

from a single 3-volt Dry °
Battery.

LOW CURRENT CONSUMPTION.
The Magnetic Microphone Bar Amplifier uses.less than } of an ampere,
one 3-volt dry cell, at a cost of 3/-, lasting upwards of 300 working hours.
No Diaphragms. No Distortion. No Fragile Parts. Nothing to
get out of order, No microphonic noises. - Unaffected by vibration
Compact and easily portakle. | ANYONE CAN ADJUST IT !
Amplified Speech and Music as clear as from a good Valve Set. A boon
to persons of impaired hearing.
PRICE 38/- Complete,

No separate Transformer reqjuired.

We stock components, valves and accessories of every description for

sets described in this and in all other Wireless Publications. We have a

highly organised and efficient Mail Order Department and guarantee not

only safe but prompt delivery. Why waste time and money when you

can send your order direct to us, Your enquirles will receive our
careful and prompt attention,
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WHAT S THE
IDEAL H.T. SUPPLY?

CONVENIEMNGE,
CLEANLINESS,
LOW FiRST COST,
ECONOMICAL SERVICE,

all these excellent qualities combine
to make the H.T. Dry Battery
the ideal form of high-tension current
supply for the Broadcast Listener, but—

RELIABILITY and
STEADY PERSISTENT SERVICE

it must be a

SIEMENS H.T. DRY BATTERY

REG. TRADE MARK,

SEE THAT IT BEARS THIS
TRADE MARK!

Qur ncw Catalogue No. 650, “ Siemens Radio Batteries,” will
assist you in the selection of the correct size of battery to be
used for any radio purposes, at the lowest operating cost. It

also contains a large amount of practical information on the’

CARE and MAINTENANCE of radio Batteries.

A copy will be sent post free on application to

SIEMENS BROTHERS & C9., LTD., WOCLWICK, S.E,18

What you look for
in 2a Loud Speaker

A Loud Speaker which renders music,
song, and speech—faithfully—with a pure,
clear tone—and, if required, sufficient
volume for dancing. A Loud Speaker
with such a handsome. appearance that
1t 1s an artistic addition to the furnishing
of the home. That is what you look for—
and that is what you will find in the

BrECcO

ROSE BOWL

Hornless Loud ' Speaker

Perfect in ~ performance—beautiful in
appearance. Moreover, it matters not
whether the bow! is empty—or filled with
water and flowers—the splendid tonal
purity, volume, and clarity are in no way
impaired. 83" high. Brim 10} dia-
_meter. .Obtainable finished in: Nickel
Plate, £5/5/0. Oxydised Silver or
Antique Brass, £5/17 /6.

: Deferred payments can be arranged on
application to the address below.

Ask your dealer to demonstrate.

Other “ Beco™ Models from 52/6.

If your dealer cannot supply wrile fo?

Depi. P.W. BRITISH ELECTRICAL SALES ORGANISATION,
623, Austraiia House. Strand, London W.C.2
Telcprone, Cily 7665. Telegrams : “ Becospeher, Estrand, London.” l
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! APPARATUS TESTED. §
(Continued from page 772.)
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THE BROWN CRYSTAL AMPLIFIER.

We have recently had a ‘“Brown”
Crystal Amplifier under observation, and at
the conclusion of a series of tests carried out
in varying localities, we are able to form a
definite opinion as to its capabilities.

It is contained in a polished case provided
with a lid, and on to which are mounted six
terminals. To two of these must be connected
a small 4}-volt dry battery—the only source
of local power required. The other four
include two terminals for the loud speaker
and two for connecting up to a crystal set
by its telephone terminals.

Beneath the lid are two levers for adjust-
ing the instrument. These levers are not
finicking little things, but each moves over
a didtance of two or three inches, and neither
is at all a critical control. Even so, very
precise instructions are provided, showing
exactly how these levers should be handled
to get best results, instructions that anyone
who can read could understand.

Now, whenever crystal signals -are
comfortably strong in telephone receivers,
this Brown amplifier will bring them up to
good loud-speaker strength. Good in both
volume and purity too. We have never heard
such pure, mellow, microphonic amylifica-
tion before as that given by this instrument,.
And volume is excellent, notwithstanding
the fact that only the one tiny baftery is
used.

In view of the fact that such results are
obtainable, it is surprising that Messrs.

+
¥ o

Brown have managed to keep their new
amplifier within- such practical "bounds of
stability and robustness; indeed, it is
rather wonderful and once again testifies
to the supremacy of the S.G.B. people in
this particular branch ¢f radio. In our

- opinion, the Brown Crystal Amplifier is far

and away above everything else of the kind,
and, moreover, it'is a precision instrument
fitted with ‘ man-in-the-street’’ controds.
Eliminating, as it does, both valves and
accumulators, at £4 4s., it is a proposition
that requires serious consideration.

THE “ELECTONE > AUTOMATIC CONTROL.

One of the cutest little gadgets we have
seen is the ° Electone,” an automatic
switching device due to Messrs. Frederick J.
Gordon & Co., Ltd., 92, Charlotte Street,
London, W.1. It consists of a small clock
around the face of which are situated 24 plug
sockets. Six plugs are provided and at
whatever point a plug is inserted the clock
movement closes a switch
ingide for a period of half an

Popular Wireless, November 27th, 1926,

The deviee is quite small and neat in
appearahce, and as it is essentially a clock,
does not_look out of place by or on top
of a’'receiver. The clock movement 1s
not a Benson one, of course, but it is robust

_and keeps excellent time. Certainly the
“ Electone,” combining as it does a clock
with an automatic switehing device, is one
of the most useful radio accessories we have
seen. With one.of these little instruments
the amateur can leave his set in the morning,

and have music turned-en -and-off for -the -

benefit of the household without any but his
own hands touching a single switch, even a
dial. We have had an ‘‘ Electone ” in use
for scveral weeks now, and not once has it
failed to do its duty. There is & slight noise
when it switches off or on, but otherwise
it is perfectly silent. In our opinion, it
forms one of the best solutions to the
groblem of distant control so far placed

efore the radio public, and should command
a very ready sale at 27/6.

hour. The ‘ Electone ™ is
placed in series with one of
the L.T. battery leads, and
this switches the L.T. on
and off in accordance with
the plug positions.

If a plug is inserted in the
socket opposite eight o’clock
the set is switched on a fow
minutes before eight, and
switched off again a_few
minutes after eight-thirty.
If another plug was inserted
at the eight-thirty point,
the set would carry on 'till

—

nine o’clock.
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o Im l)ousln at any dealer’s, for just this little sum,
And fitted to your gramopllone-—l give no end of fun.

//«”.*,',5 Telephone Manufacturing Co.
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am the Cramo-Speal«er, as clear as any l)e“,'

My owner fitted me one Jny with horn of his Jesign,
And many a Jny, I've heard lum say my voice is very fme
I saved him quite a deal of cash in many. many ways,
For I’m a real Loud-spenl&cr an(] lnst for countless Jays.

. The children in.the nursery Jiear me with shouts of joy,
But the maid who's in the kitchen says I am no simp]e toy;

tell her all there is to hear in clear and vivid t(;pcs,

Am] she can WOl‘l’( E.II(] l'xcar my VOiCe witl)out t]1e use Of

p]mones.
am t]me Gramo-Speakcr, as clear as any Leu,

A genuine Loustpcal(er—quiclm you can prove as we“:
T]'l et you to our‘Jcaler’s sl'xo am] asl( to see just me,
¢n get y YOy P J

Thc efficient Gra\‘m'o-sPeal(cr that's made Ly‘

TMC

HOLLINGSWORTH WORKS. WEST DULWICH. S.E.2L

y

7
s

s

s This price does not apply
N to Irish Free-State.
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The Secret of Skilful
Condenser Tuning 1s

LATERAL ACTION

115

O

The heavy Gauge main frame “A,"
shaped to eliminate self-capacity and
placed well out of wmagnetic  field,
avoiding eddy current losses,

To thisisadded a Cam “B " according to
1hs shapeof which either S.L.F. or Square
Law charactleristics arsoblained, TheCam
drive gives a fike tuning ratio of approxi-
mately 5 fo 1 over cvery part of the scale.

The moving plate carrier “C."” with ils
sliding contact bars, ss"next fitted to the
sliders D" These provide smooth, regu-.
lar action, and compensating springs take

The fixed plates " F,” carried on a high-
grade cbonite insulating bar “E,”" and the
~moving plates 'G" are now fitted, thus
completing the instriment, In s finished

NOTICE
- TO

BENNETT COLLEGE
STUDENTS.

5N

Dear Student.

I am sure you must have a friend who would be
only too pleased to hear of our System of Postal
Tuition, and as you have had experience of its
efficiency you would be doing your friend a good
turn and this college also if you were to advise
your friend to get in touch with us. He may be
engaged in commerce or he may be in a technical
trade, 'or he may wish to get into cither one or the
other.

No matter what his trade or profession may be
it'is possible that we may be able to help him forward
in it. If he has any ambition at all let him write
to me and mention his aspirations; it shall have
my personal attention, and if I cannot help him

——

up wear, prevent backlash and ay thel form it occupies a space back-of-panel
same bime provide positive electrical con-§ of only 31" % 2}". The 4 Dial sup-
nection belween the frame and the moving | plied is divided inlo 360 degrees,

plates, The Cam drives the carricr by

means of an in:ulated roller “C.3."”

Available in either
S.L.F. or Square
Law types.
Prices :
00035 . 18/6
‘00025 .. .. 17/6
Complete with 4~
Knob and Dial.

Every part of Ripaults Lateral Action Condenser was
designed to achieve sharp, crisp tuning and a greater
degree of selectivity than ever before was possible.
This result has been successfully accomplished.
Ripaults Lateral Action Condensers put within
your reach extraordinarily efficient tuned circuits,
while tuning itself is made infinitely casier.

In up-to-date sets Lateral Actionisthesecretof theskil-
ful tuning that brings in stations “all round the dial.”

ipaults

Patent Applied for

LATERAL ACTION CONDENSER

Manufactured & guaranteed by Ripaults Ltd., 1, King’s Rd., London, N.W.1

I will say so honestly ; if I can help him I will show |
hiin the way. My advice is absolutely free ; he will
incur no obligation whatever. I am only too pleased
to give the help that years ago I needed myself.

So successful have our students been these |
late years that we have had to add a wing on to the |
Collcge, and the wing itself is nearly as big as the |
College. Thousands of people who thought they
were in.a rut or had come to a dead end have been
helped to the front by my advice.

Write to me at this address. (Dept. 106). The
Bennett College, Sheffield.

Yours faithfully,

e e~

F.RS.A., M.I.Mar.E., A.IStruct.E., cte. |

P.S.—We specialise in preparation for all
examinations, commercial or technical. : l

Makers of the

original world-famous

BECOL Low Loss FORMER

As used in sets that took the first four
prizes at the 1926 “ Manchester Evening
Chronicle ” Wireless Exhibi-
tion and the set that won the
Gold Medal at the 1926
Amsterdam Exhibition,

Size: 3 inches diamcter to outside

of wings. Prices : ]

6 inch lengths 3/- (Postage 9d.) ;

4 inch lengths 2/- (Postage 64.) ;

3 inch lengths 1'6 (Postage 6d.) ;
Write for List ** C.”

Ebonite Rods, Tubes and Sheets. Panel; guaranteed free irom surface leakage.

THE BRITISH EBONITE Co., Ltd., Hanwell, London, W.7.

BECOL

Registered Trade Mark.
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RADIOT

All Editorial Communications to be addressed to The Editor, POPULAR

WIRELESS, Tbe Fleetway House,

Fan’ingdon Street, London, E.C.4.

Editor :
NORMAN EDWARDS, M.Inst.R.E.,, M.RS.L,,
F.R.Q.S.

Technical Editor :
G. V. DOWDING, Grad.l.E.E.

Assistant Technical Editors :
K. D. ROGERS. P. R. BIRD.

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

Staff Consultants :
Dr. J. H. T. ROBERTS, F.Inst.P.; J. F.
CORRIGAN, M.Sc., A.l1.C.;C.E.FIELD, B.Sc.;
E. J. SIMMONDS, M.I.R.E., F.R.S.A,

Foreign Correspondents :

F. M. DELANO, Paris; Dr. ALFRED

GRADENWITZ, Berlin; L. W. CORBETT,

New York; P. F. MARTIN, f{taly; W.
PEETERS, Holland.

The Editor will be pleased to consider articles and
photographs dealing with all subjects appertaining to
wireless work. The Editor cannot accept responsibility
Jor manuseripts and photos. Every care will be taken
to return MSS. not accepted for publication. A
stamped and addressed envelope must be sent with
every article.  All inquiries concerning advertising
rales, ete., to be addressed to the Sole Agents, Messrs.
John H. Lile, Ltd., 4, Ludgate Circus, London, £.C.4.

As much of the information given in the columns of
this paper concerns the most recent developments in
the Radio world, some of the arrangements and_speci-
alitics described may be the subject of Letters Patent,
and the amateur and the trader would be well advised to
oblain permission of the patenlees to use the patents
before-doing so.

Readers’ letters dealing with patent questions, if sent
to the Editor, will be forwarded to our own palent
advisers, where every facilily and help will be afforded
to readers. The envelope should be clearly marked
‘¢ Patent Advice.”

TECHNICAL QUERIES.

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

They should be written on ome side of the paper
only, and MUST be aeccompanied by a st 1
addressed envelope.

Querics should be asked in the form of the numbered
questions : (1), (2), (8), etc., but may be accompanied
by a short letter giving any mnecessury additional
particulars as briefly as possible.

For erery question asked « fee of 6d. should be
enclosed. A copy of the numbered questions should be
kept, so that the replies may be given under the
numbers. (It is not possible to reproduce the gquestion
in the answer.)

BLUE PRINTS. A series of 20 Blue Prints can be
c!)’bt_ained from the Query Dept., price 6d. per Blue

rint.

ped
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Only a limited number of circuits are covered in
this series and full details of the circuit arrangements
available in Blue-Print form are published fortnightly
in the advertisement columns of this journal.

All other hack-of-panel diagrams are specially
drawn up to suit the requirements of individual
readers at the following rates : Crystal Sets, 6d.;
One-Valve Sets,~6d. ; One-Valve and Orystal (Reflex),
1s. ; Two-Valye and Crystal (Reflex), 1s. ; Two-Valve
Sets, 1s.; Three-Valve Sets, 1s, ; Three-Valve and
Crystal (Reflex), 1s. 6d. ; Four-Valve Sets, 1s. 6d.;
Multi-Valve Sets (straight circuit), 1s. 6d. Except
SUPER-HETERODYNE DIAGRAMS, 2all of which,
irrespective of number of Valves used, are 2s. 6d.

If a panel lay-out or list of point-to-point connec-
tions is required an additicnal fee of 1s. must@ibe
enclosed. ] [§

Wiring diagrams of commercial apparatus, such as
sets of any particular manufacture, ete., cannot be
supplied. (Such particulars can only be obtained
from the makers.)

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

No questions can be answered by ’phone.

Remittances should be in the form of Postal Orders.

and AiiSwers

E. A. B. (Tatsfield, Surrey).—*“I have a good
one-valve set in use, which has given such
excellent results that now I intend using a
loud speaker. I wish to retain the one-valve
set as the first part of the new receiver. To
get really good results I shall need three-valves
in all, so could you recommend me a 2-valve
amplifying circuit ?

(Continued on page 778.)

THE
PERFECT
TUNING

UNIT.

THE NEW J.B.
TRUE TUNING S.L.F.

(14
>

2" Bakelite Knob
for Slow Motion

H.T. UNITS

EKCO” ——

THE NEW J.B.
TRUE TUNING
S.L.F.
Corrected S.L.F.
type giving most
even spacing of
stations possible.

Device,

4" Bakelite Dial,
for coarse tuning.

No crowding any-
where on scale.

Double reduction
Friction drive, ratio
60-1.

Ball Bearings en-
sure wonderfully
smooth control.
Absolutely no back-
lash.

Brass Vanes sup-
ported at tips to
ensure accurate
spacing.

Retail Prices:
‘0003 mfd. .. .. .. L. L,
‘00035 mfd. 5
cooo25 mfd. .. .

No springs.
End plates highly

16/6
15/6

; A 1
polished, and all The J.B. ‘0005 mfd. Dual Gang Control
fittings heavily GoLg for * P.W.” *Snider. "

ickel ploted. ondenser for *“ P.W, pider,”’ com-

plete with 4” Bakelite Dial .. £1 13 0

NDROS:

Telephone -
GERRARD 7414

/8. POLAND ST-OXFORD §7,

LONDON = W ).
{First Floor)

SCRAP DRY BATTERIES!

By obtaining H.T. Current from Elcctric Supply Mains (D.C. &
A.C) by ijust attaching adaptor to Electric Light Lampholder.
- -

Model 2A—-D.O. Model 2A—A.C.

“EKCO” H.T. UNITS ARE:
THE BEST OBTAINABLE as we SPECIALISE solely in their
manufacture. THE ‘ EKCO ” IS NOT A.¢ SIDE LINE!”
AT A REASONABLE PRICE because our enormous cutput
enables us to cut the manufacturing costs to a minimum.
THE MOST POPULAR on the WORLD MARKET as proved
by huge sales at home and abroad.

READ WHAT THEY ALL SAY:!
A 5 TH{!”_P% SS". St USERS.

mateur ireless, 0/26, . e gh i
‘“ We have tesled this Unit. No trace S.' B., Doncaster: dlicpneception
?,B. '"ém;, ”-i-”‘“’d“,,""{”z:";,; % was first-class.””
* Britis rade Jnl., 0/26. ’ <o
‘‘ We have tested the * EKCO’ H.T. !”E‘K‘gd" Sy:'TJ?l‘r‘,,l:gshX‘;ggn'a gyroe::
Unit and instrument success with my ‘ Marconi Straight
efficient in every way. Ii s one of ¥ ink i i
the few exceptions that has reached L le ) Tore
the commercial stage.’’
“ Wireless World,” 11/8/26.
‘“No ‘hum’ was discernible — the

silent than with dry batteries.”’
H. J., Newcastle: ** H.T. worries

VO are oger jor everyone who possesses
Unit is a good practical proposition an ‘EKCO’' H.T. Unit.”’
and can be relied uion."
ILLUSTRATED CATALOGU:Z FREE.

UN : .
lAI‘LSL EOETSSUlT FE T 42[6 Obtainable from all the leadinz

Wireless Stores or direct fromn
E. K. COLE, Ltd.

(DEPT A), 513, LONDON ROAD,
WESTCLIFF- ON- SEA,
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ALL | WAV ELENGTHS

WITH

IGRANIC
COILS

A uscr of Igranic Coils has
written to tell us that he has
built a receiver with whicly he
can receive ALL wavelengths
from 10 to 100 METRES
when wsing IGRANIC
PLUG-IN COILS. With
other makes of coils he could
not receive the short waves.
IGRANIC SHORT WAVE
COILS are made.in foursizes
for wavelengths from 10 to
100 metres,

PRICES :
No. 2z (turns) .. 2/6
No. 4 . .oo91
No. 6 = 5828
N 2/9

0.
ar 10/-, Set of four.

For wavelengths above roo metres, use IGRANIC “ XLLOS”
IGRANIC TRIPLE HONEYCOMB COILS.

PRICES from 2/9 each.
SEND FOR CATALOGUE No. R.36.

- IGRANIC ELECTIRIC (eI

[l 149 QUEEN VICTORIA ST., LONDON

COILS or

Works: BEDFORD.

Losses and Gains

Losses are disastrous in S.L.F. Condenser
design, but receiving sets in which

BRETWOOD
S.L.F. LOW LOSS CONDENSERS

are used gain greatly in selectivity and
general reception efficiency.

The more supports there are
between the fixed and moving
vanes the greater is the leakage.

The * Bretwood”’ is the only
S.L.F. condenser made that has
only TWO supports, and losses
are therefore reduced to a
greater minimum than that of
any other desngn

Ftcc illustrated folders of all Brelwood

Components on request.

GRID LEAK de LUXE—AUTO-AUDIO

PRICES FREQUENCY AMPLIFIER—FILAMENT
0005 17/6 RHEOSTATS—VALVE HOLDERS—COIL
83835 }1’19 PLUGS—SWITCHES.

-00015 13;(-5 Send Post Card for copies by return of post.

All Bretwood Components are obtainable from Dealers.

BRETWOOD LTD,

18, London Mews, Maple Strees,
LONDON, W.1.
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=~ NEUTRON
PRODUCTS

are constructed with but one
purpose in mind—to give to the
user really dependable and last-
ing service.

NEUTRON VALVES will make a decided im-
provement in your reception—they are built to
give greater volume, realistic reproduction of voice
and music and to ELIMINATE VIBRATION
AND OTHER CONDITIONS THAT IMPAIR
RECEPTION.  They are positively NON-
MICROPHONIC,

Fit Neutron valves to your set and note the sur-
prising softness and fullness of tone of reception
that follows the elimination of vibration.

Red Spot Green Spot
H.F. and Detector 1 2,6 LF.
4-polt 06 amps 4-polt "06 amps
2-polt G2 amps each 2-volt 02 amps

...................................................................................

: ' NEUTRON PERMANENT DETECTORS :

Each Detector is tested on actual
Broadcast 130 miles from 5§ X X

: De luxe5/6 Crysta<tat 4/6 Pantector 3/6

....................................... .

N EUTRON

i H.T.BATTERY .| NEUTRON CRYSTAL
: Full 60-polt .. : Tlu' o ko! this lhwonder/ul
E crysta nown
10/6 w:rld oau’:r—'nz bdlc:

crystal is or has been
made. Of all Radio
dealers complete with
cat’s-whisker. Price

1/6

I NEUTRON :
: 4°5 volt Battery :
g Saitable for H.T. :

5d. each

e

] Adut, ef NEUTHOV LTD LONDON.

P

ist. thulors or U.K. and ireland:
Sulg DU'1{ I’)XSTRIBUTORS,
144, Theobald’ s oad, London, W.C.1
All Exporg enguiries for Continent and Anstralar‘s
w Pcmgvew and Merriman (1925), Ltd., 3,
weitall Strees, Lomden, w.0.3
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Of all good
Hidio Deal-
ers. or post
Jrez  direct
from the
marufac-
turers.

EVIDENCE,

Throughout the great Radio Exhibition
at Olympiz, a 4 lb. weight of solid
brass, combined with the strenuous ef-
forts of thousands of sceptical visitors,
failed to preduce any movement in the
moving block of the

PAT. GEAR
No. RATIO
193.150. 9:1

GEARED
COIL HOLDER
The Only Perfect Coil Holder
The helical interlocking gears make it
absolutely impossible for the moving
block to fali, even with the heaviest
coil made.

PENTON ENGINEERING CO.,
15, Cromer St., London, W.C.1.

il

L 'I complete, 3/9.
1/

“invited. —Wet

Wet H.T. Batteries

{Leclangche Type).
Cheapest in long run. Each cell gives
1-4 volts. Full instructions sent with
each delivery. Price per dozen cells,
Alternatively : Zincs,
-; Sacs, 1/6; Jars, 1/3 per dozen.
Carriage extra. Orders for £1 and
over carriage paid. Trade enquiries

.T. Battery Co.,
23, Coldharbour Lane, Camber-
well, S.E.5. 'Phone; Brizton 2539,

'PHONE REPAIR SERVICE ——

Headphones Re-wound or Re-magnetiscd, 4/6. Loud

Speaker Re-wound, 4/6. Transformers Re-wound,

5i-, Re-mi

Postage ox

netising only 2/-.” All work guaranteed.
%a. Write for trade terms.—H. R. P. Co

1,Cottrill RA.,Spurstowe Terr.,Hackne v.B.8!

RADIOTORIAL
QUESTIONS AND ANSWERS.

(Continued from page 716.)

I am thinking of using a 25/- L.F. trans-
former and I am uncertain whether to follow
this with another transformer-coupled stage,
or whether to use the last stage tesistance-
coupled. I understand that very great purity
is obtainable in this way, and 1 shall be glad
if you can tell me whether the volume would
be such that the loud speaker-would be work-
ing at full strength, or whether for this purpose
I should need to use two transformers ?

As your present receiver is already giving excellent
results, vou should be able to work a loud speaker
comfortably with two addifional valves.: In view
of the fact that vour transformer is a good one,
we recommend you to follow it with one stage
of resistance - capacity, which would give great
clarity of reproduction, and,
provided yvou are using an
ordinary good aerial, the signal
strength will leave nothing to be
degired.

You will find that the “ P.W."
blue print, No. 15, shows a circuit
of exactly the kind you require.
The back of panel diagram in
this instance is that of a flat
panel type, but as the blue print
shows ‘the circuit in theoretical
form, and also the connections
in pictorial form, you should
have no difliculty in making any
slight modifications that may be
necessary to fit the proposed
cabinet.

ANODE RE-
ION. =~

“ ALTERNATIVE REACTION
(Stréatley - on - Thames). I
have a straight three-valve
receiver in which the first
valve is employed as H.F.

AERIAL OR
ACT
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amplifier, working upon a tuned ,anode
principle. The other valves are detector and
L.F. amplifier respectively, and the reaction
coil is connected between the primary of the
L.F. transformer and the plate of the detector
valve. T am told that by using a 3-coil holder
(instead of the 2-coil holder at present em-
ployed) I could have the reaction coil coupled
to either the aerial coil, or the anode coill,) at
will. (At present it is coupled only to the
aerial coil in a two-way coil holder.) How"
should the coils be arranged in order to give
this form of alternative reaction ?

The method of uging a three-coil holder (see accom-
panying photograph) js only effestive where the set
in_question allows plenty of room for the two outer
coils’ to open Tight out, at an angle of 90 degrees
from” the centre coil.! (Both the outer coils must
be capable of niovement. although the ecutre coil
is fixed upright.

(Continued on page 780.)

A _three - coil
holder is useful
for providing
reaction upon
either the
aerial- or the
anode-coil'.

“NO CRYSTAL SET IS COMPLETE WITHOUT THIS WONDERFUL ATTACHMENT *’

Extract from an entirely unsolicited testimonial recently reccived from a customer situated 80 miles from Daventry.

The WONDERFUL ATTACHMENT referred to is the

MAGNETIC MICROPHONE

Not only will this' marvellous
device give really good LOUD--
SPEAKER RESULTS from
CRYSTAL RECEPTION of
average strength, but it is
absolutely the ONLY means
of increasing the strength of
weak signals in  headphones

Works perfectly on one or

A BOON TO DEAF PERSONS

without using valves.

two dry cells.

EQUALLY EFFICIENT ON

VALVE SETS

If your dealer cannot supply order direct
from Sole Manufacturers and Patenices

NEW WILSON ELEGTRICAL MANUFACTURING €O., LTD., I

LONDON, W.1.

(Two-thirds
actual size.)

BAR AMPLIFIER

(Patent No. 248581/25)

Valves, Accumulators or

NOT a Microphone Button.
H.T. Batteries.
Fragile parts.

N U Distortion.

Simple as* ABC.

MICROPHONE AND OTHER PARTS OF
AMPLIFIER SUPPLIED SEPARATELY

"FULLY ILLUSTRATED LISTS FREE

COMPLETE AMPLIFIER as
shown PRICE post free 38 -

3.volt DRY BATTERY lasting

over three months 4/= extra, |
No other accessories required.

DELIVERY BY RETURN FROM STOCK,
EVERY AMPLIFIER GUARANTEED.

18, FITZROY STREET, EUSTON ROAD,

*Phone : Musenm 8974.
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RADIOTORIAL
QUESTIONS AND ANSWERS.

(Continued from previous page.)

respectively were 35 and 150, now we have to
use 100 and 300. I might mention the aerial
and earth are all that is to be desired, as we
have examined same.

The fault complained of i8 a very unusual one, and

eappers to be due toa break in the circuit of the acrial
tuning condenser. ¥rom your description we think
that one of yout condensers leads or joints has
broken, leaving this condenser disconnected.

The . wires and termiinals.. showdd, therefore, be
examined carefully, and when the break is remedied
it should be possible to work again with the 35 and
150 coils, for the local and 5 X X stations rezpectively.

THE ULTRA COIL.

P.S. (Pendleton, Manchester).—Having heen
very successful with the “P.W.”’ Ultra Crystal
Set, I should like to try an Ultra coil in a
one-valve receiver. What are the connec-
tiofis ?

The connections for Ultra coil tuning of a 1-valve
sct are shown in the accompanylug diagram. The

| ofwy #y] RO
(e oV ]
Gerr* 1

\V e

i
|
1 .
|
==
3 '
2me§1:

== [Feoretics! Lhsgram.

construction of a set of this kind was fully described
i * P.W.” No. 222 (Septcmnber_4th, 1926, issue).

Note.—Back numbers.of POPULAR WIRELESS are
obtainable from The Amalgamated Press (1922).
Itd., Back Number Dept., Bear Alley, Farringdon
Street, 15.C.4. Price 4d. each, post free.

REACTION WITH A CRYSTAL SET.

“CrystaL Crazy” (Slough, Bucks)—Is
it really possible to oscillate and obtain
reaction with a crystal set? If so, how is it
doye 7 j

1t is quite possibie to-obtaln reaction and oscillation
effects, using for that purpose a crystal instead of a
valve. A specially chosen “ Oscillating Crystal”
has to be_used,-in an additiona! circuit-that includes

—

Tesistances and- -batteries. Such an’ arrangement
can be'added:to an erdinary ecrystal set which has
the tuning condenser in series, as shown by the
accompanying diagram.

(Conﬁhﬁ-on next page:)

DRY BATTERIES ARE SAFER

THINK of the perfect ease with which dry

batteries are handled—and especially
COLUMBIA. They are safe, clean and con-
venient. They can be tucked away in a cabinet
and no care need be given to acid and glass
casings. COLUMBIA give better, longer and
more ‘economic service and dispense with the
trouble and expense of frequent accumulator
renewals. Use dry batteries for every radio
need. and - always COLUMBIA. -

The right bat-

" ; Send for *“ How
tery in the right

to get the most

place naturally
mecans a great
deal to your re-
ception. There-
fore “How to get
the most out of
your radio bat-
teries » is a littlc
book which will
be most uscfulto
you. Itispacked
full of really
practical and in-
teresting in-
formation.
These booklets
are sent free on
requcest.

out of your radio
batteries,” and
** Choosing and
using the right
radio batteries.”
It is astonishing
what will result
in. marked econ-
omy in opera-
tion and im-
proved quality
of reception
when you have
a little definite
knowledge as to
the .correct use
of your radio
batteries.

Ask your Deater tor COLUMBIA High Yeasion Battery No. 4780 Go volts, a special
size with large radio cells. Or COLUMBIA High Tension Battery No. 4770 .45
volts (extra'heavy duty) for long service and economy. COLUMBIA “ A" Dry

‘Ccll Batterics for Dull Emitter valves wiil meet heavy current demands and give

much longer service than other batteries. All COLUMBIA BATTERIES are

fitted with spring clip terminals to ensure gumick aund secure connectiops, - .

ASK ANY GOOD DEALER FOR COLUMBIA.

J. R. MORRIS, 15-19, KINGSWAY, LONDON, W.C.2.

Telegrams: Colcarprod, London. Telephone: Gerrard 3038.

Scottish Representative :
Zokn T. Cartwright, 3, Cadogan Street, GLASGOW.
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RADIOTORIAL GEREEESRERaBHRRERa
QUESTIONS & ANSWERS.
‘3 E x ( o u N T R ! E S {Continued from previous page.)

e ereripne,

EVERY LOUDSPEAKER (%)

DESERVES
MULLARD
MASTER

@

i)
VALVES %
= Ask for =~ @
)

STARTING A SPIDER-WEB COIL.

S E.J. (Billericay, Essex).—I have a spider-
weh former and some 26 D.G.C. wire to make a
50-turn coil for a crystal set. Tknow the way
to wind the coil, but haw is-the wire held in
place at the bcnmmn«r of the winding ?

ﬁ?@

i

@@@@@@@@@

Mullard P. M. Power Valves.

Staitivg the winling of
a Spider-Web Coil.

e

EHSSSTESSEET

TRANSFORMERS REWOUND

Transformers, Phones. ' Loudspeakers. Re-

wound and Repaired to-Maximum Efficiency.

All One Price 4/' e;lch Dont dlscard if burnt out
1 worl: guaran

TN GRORER T . LHAISRD.. TOOTING, LONDON. S T

e

IN DAYLIGHT /

We have received the”

4
STOCKED BY ALL THE BEST DEALERS
TRELLEBORGS EBONITE WORKS L. Audrey House. EC.A

%R tlfnt is necf;.ss;‘rv l(s1 tt? m‘;ﬂ\c onc or ft‘f‘:l‘l’ holes “ ADVANCE " 60-VOLTS.
. in the former and thread the begiuning of the wire
‘I' do not ‘k‘“OW whether you kriow that through these, to make it fast. H T BATTERI ES 7/ 9 Eggls;g
this particular valve is the finest in the Tapped every 3 volts. =
“{0"'-\‘1' for use in" a reflex set, it easily RESTORING DULL-EMITTER VALVES. G. ggggt"gfz 'Zﬁi’ni'.{‘nﬁﬁu snee:elncw ;: LOKDON.
gives double the volume of any other I J. F. M. (Ireland).—How can I restore dull-
have ever used. emitter valves which have lost their sensitive-
LI | ness ? SENT ON 7 DAYS APPROVAL
This is due of course to the remarkably This depends upon the type of valve, and for- ¥ AGAINST
: i f o : . T
l°‘_"’ impedance, which is the lowest I tunately many 06 amp., and similar types, are 9 ‘_CEST"
think of any valve made.” curable after this sort of mishap. In any case, the ) —_—
})rocegurg ;:‘ lt? bug\n the valve at tl;le ctorrect I}'o%ta"e A - 200
—a or about an hour. or more without any on S5
A ND ON ONE VAL VE the plate. This will bring some of the spreial e " RS Fuller
. chemieals to the surface of the filament, and normal SPARTA SPEAKE S t
I had some wonderful results on a new clectron emission will result. : HAL ) I;-)arda
ino ve’ g = Another way is known as “ flashing,” but it is K ou
i _reﬂe.\_( unit yesterday, using decidedly risky. It consists in connecting one - pR H

: \CE - “* Speakers

one of these valves, tuning in, in daylight, filament leg of the valve to ono sidc of the H.T.

stations from six diff battery, and just brushing the other-H.T. connection 4 Makers
: ilegent Euro;?ean on the other filament leg. This should have the DB B )
countries, as well as a number of Briush same effect as the above, T Cl t 50 h
stations and 22 amateur transmitters. . If the “ brushing ” is not done quickly, and the 0 ear a / ~ eac

v filament is connécted too long to the H.T., it will burn These 4,000 ckms Speakers are brand new
It is one of those cases where one would out. One method of ensuring that too much current and in original packing cases (os received

does mot pass when * flashing” a valve in this

f k d full
way is to do the flashing from a fixed condenser. o gmnkers) ancl areglully gulCit

Another MAUDE Bargain
Maude RubberCo., 58, Praed 8t.,London, W.2

not believe unless heard, as the use of this
valvein any reflex set will at once double All that is necessary.is to comnect a very large

fixed condenser (say, 1 mid. or more) across a hlgh-
tension battery of 100 volts or so. Disconnect the

the volume. I may add that I am just

ovzr three miles from 2 Z.Y. and | have g;{) l%ailtteév,dam}] dtéhelérconnccb the tilament legs e HEADPHONES REPAIRED mmmmm
g 33 e fixed coOl ns 'y 1 - i
1 g ey bring the volume reasona.ble This latter will, of course, discharge itself via gee‘:ﬁ’:,:‘ic;;?egesrﬁ.“i?:;ejo”sn/e“ o 5/~ lc_::hd
on a large Brown H.Q. and Amplion the filament, and as the current is limited by the E S il tEi0 il s v e i tested before delivery.
Radiolux Speakers.” capacity of the condenser there is no danger of erte for Trade Prices. *Phone: Clerl. 1795,
5 applying the current for too long a period. MASON & CO., 44, East Road, City Road,.N 1.

THE BENJAMIN RANGE. = Post
' S.P. 18 RED 14/- Fil. Volts 1.6 Amps .3 UNUSUAL BARGAIN, Brand new HEADPHONES 3,9 Freo
S.P. 18 GREEN 14/- Fil. Volts 1.6 Amps .3 TANGENT L F. Transformers No. 6510. Ratio Product of leading British Manufacturer, 4,000

S.P, 18 BLUE 14/- Fil. Volts 1.6 Amps .09 3-1. Usual price 12/6. Our price, 7/- post free. ohms, aluminium headbands, very light and com-
D.E, 55 18/6. _Fil. Volts 5.5 Amps .09 i Money refunded if dissatisfied. Partridge & fortable to wear. Do not be miysvleg by the low
S.P. 55 BLUE 18/6. _Fil. Volts 5.6 Amps.09 Wilson. 217a, Loughborough Road, Leicesier. price, these are a good article and were specially

S.P. 55 RED 22/6. Fil Volts5.5 Amps .25 manufactured for broadcast reception. To be
= Dx Go‘Ls ARE BEST - cleared at the very low price of 3/9 post free.
BEP l7A h ﬁlN 7 Also a few #ft, cords at $/2 post free, from

C. WILDE, WILLESBORQUGH, ASHFORD, KENT

As supplied for the “P.W.” E s s i id)

; 14-Valve Set.
s” ORTPA 1-” COILS FOR THE SPIDER llllllll.illllllglllllll
VALVES et b 18 El q/ﬁ@ :
SPECJAL AERIAL COIL- .. 4/- I
MATCHED ANODE _ .. .. 2/6 N
THE BEN{GWN ELECTRIC LIMITED, REACTION .. 1/2 ‘@ 2
Braaiwood Works, Tottenham, London, N.17, MOUNTED CHOKE No 250 6/- MEANS .DOUBLE POWER =
. 500 8/6 For use Inboth H.T.-less and ordinary ]
" 31 » circuits, B.E., D.E. and "06,10/6tc 14/- B
]

Send card for Radiv press reports and booklet. This
valve can be used inany set without alteration
and will give 50/ to 1507 increase im power.
ANELOY PRODUCTS,
Eton Works, East Dulwich London, 85.E.22.
CALLERS : 3€a, Porest H!tll Road, East Dulwich,

NSENSEENFINERAANEEEDRE

Send P.0. 4/- for Special Aerial Coil
for cutting out your local Station

JOHN T. NICHOLS.
4 & 5. GLEBE ROAD, DALSTON, E.8.

= =T i
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CORRESPONDENCE.

Letters from readers discussing interesting
and topical wireless events, or recording un-
usual 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, 2nd we +
cannot accept.any responsibility for informa-
z tion given.—Editor

The Simmonds Short Wave Set,

The Editor, POPULAR WIRELESS,

Dear Sir,—On September 20th I finished a short-
wave set :imllur in design to that shown by Mr.
Simonds in * P.W."" Xo. 230 (October 30th), R(-sulfs
are certainly excellent.. all ‘parts are British, and all
connections thoroughly soldered. So far I have
heard K D K A four times (I enclose confirmation
fcopy of} from KD K \) and W G Y twice. Also
37T N and 3 A L, Austialia, on C.W, Morse.

On telephony 1 have got—British: 2B W 7,
2\\'1\ 2NM, 2UG, 2BM, 21T, 5TZ, 5DA,

5WE,5WW,5DT. 5T4 5DC, 5A% 526G,
& 8, 5HJ, G6UZ, 6IA, 6QO CMU. 6MO,
6TX,6 KK, 60H. 6TR,6UT,6K®S, 6UP.

North Ircland : aqo 631U

France : IAE,SART

Ttaly: 8 A U.

USA KDKJA2XAF(WGY),

(‘ermnny Koenigswus terhnnsen

Australin: 3TN, 3 A L (Morse).

ANl between 30 and 70 metres,

I'am, yours,
London, E.C.3. G. M. MITCHINER.

The “Hale* Receiver.
The Editor, POPULAR WIRELESS.
= Dear Sir,—1I notice in your editorial of the Radin
Coustructor this week that you ask readers to write
and give you their experiences with the * Hale’’
receiver described last week,

On Thursday evening of last week, as soon ag I
reached home, I wired up the circnit roughly .and
with an old Phillips D.E, Power valvg and 120 v. H.T.
and 1! v. bias 2L O was tuned in with a strength
on the L.8. that can only be likenéd to a 3-valve set
{v. 2) and with crystal quality. Members of my
household begged me to make up the set in a proper
cabingt and scrap my two-valve Reflex set (* P.W.”
Combination and L.F. amiplifier), which I have had
in nse now for about two years. This T have done,
and on Sunday moraing T was able to get Wiversum
for an hour on the L.8., and aster it had elosed down
Koenigswusterhausen came in also on the 1.8, even
mbre “strongly, then Radio-Paris.. Several evenlngq
this week I have had an evenling's hunt. and so many
stations come tumbling In that T hesitate to write
them down in case I shonld he thought guilty of pre-

varieating. One thing I should like to do, and that
is, make the set more selectivé. ¥ this can be
dope perhaps gou will tell us in the near future,

Two of my aeighbours have de('xdcd to scrap their
existing sctg and build the “ Hale,”

Many thanks for introducing such a fine circuit to
" P.W.” readers, and may I express a Coue-lsni, that
Every Day, etc. Yours faithfuily,

Gwynne .\ond S Wl J. Al

More than Iz As;)unding 1

The Editor, POPGLAR WIRELESS,

Dear Sh,——l heg to write in appreciation of your
wonderful mrcm' in“ P.W.” October 36th. I refer to
the ™ Hale " receiver, T wired ‘this up on Sunday
and added one stage of L.F. in the ordinary way, and I
am absolutely n:tmmdcd at the volume und purity.
I am always * playing > with my set, but know
very little about wircless execept how to wire np from
a diagram. Your circuit gives greater volume and
purity than the four-valve {i-v-2) which ¥ pulled down
in order to try it. and in fact iz miles better than any
circuit I have ever tried.

Youn hesxtate in your article to use the word * as-
tounding.” The cirenit, in niy humble opinion, is
poorly deseribed by the adjective, and I thank vou
for giving us the chanee to try it, and I look forwas rd
to a further article on it. I am able to get many
other stations, but have great difficulty in bringing
them in clearly, as the least tonch on the reaction
senvls the set into violent oescillation, but directly

Toostn the reactlon a shade T lose the station. My

only, other trouble is. continuons crackling betweon

each item. and I cannot trace this tc H.T., trans-
formers, loase contacts, or. anything like that. Is
this a pecutarity of the circuit-?

For the cake of curiosity 1 am at some time gomg to
try a further stage of trmnsformer-coupled L.F. ;
by what the present two-valves are doing. whllo I
write, I should imaginc the addition of a further L.F.
will about blow the homn off the loud speaker, I
am vsing 2 Cossor valves and a Red Diamond per-
manent erystal (2s.) which I haven't touched since
Sunday, and two guite cheap transformers. \\ell
T must close, or I'll bore yon stiff ; but, by jove, you've
found o wonderful cireuit. Thank You very much.

Yours sinccrely,
D. MACKEXZIE.

84, Church Street, Croydon, Surrey.

~(Goltone m
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OPERATE
YOUR RECEIVER
FROM THE
LIGHTING MAINS

'REGD.)

HIGH TENSION BATTERY

ELIMINATORS #

effectively overcome the troubles
and worries associated with High
Tension Batteries and ensures
always a Convenient, Constant
and Reliable H.T. Supply at a
negligible upkeep cost.

Simply plug-in to any convenient
iampholder.

Gives increased volume and
purity -of tone. PRICES :
Saves its first cost in a shoxt DIRECT CURRENT MODELS

time, Model * D.J.”” Approx. tappings, 45 and

USERS WRITE: 100 Volts. Price 32/6
Model ““D,” Approx. tappings, 30, 50, 75
95 @., Fubwell, Sunderland :— I am ! T IONER
dalighted “1}3":‘1:‘1‘: wlz:u'n't"q :rlddld not tink | 90 and 120 Volts. Price £3
y set u { oex  w e 6" ” s 3 L
B o T i an Gells ST e i Model ‘““D.N. .Fltted with latest }'eﬁne
erease of volume Is great, and no trace of ments, Perfectly silent. Voltage tappings as
um whatever.'’ “ ”» i
P R e Model “D.” Suitable for Voltages from

Q. y c

§ TheIEl;mInai(or is g{vm lgreatlunliis{]n‘c 200-250 Volts, Price £3 :12: 6
tion t is being used within a shor 8-
tance of an Eiectricits Station. and the vei | ALTERNATING CURRENT MODELS

1s  perfectly silent, there being not the -
siightest suspicion of hum. Tt is the best Model ‘“A.” Approx. tappings 30, 6o,
we have seen.'’ .

8. & Co.. London :—* T should like to say 90 and 130 Volts. Dual tappings are taken
I find the Eliminator excelient—no hum, from each voltage thus providing 8 scparate

andifeivine pwopde THjvoiuals tappings. Price £5 : 10, including valve.
P, 8., Westclifi-on-8ea .—“ I have found

it far supcxior to dry batteries, and the FPlease state Voltage and Frequency of Lighting
mcrea-xe in volume and clarity is surpris. Mains when ordering

in s See Catalogue No. R{116 for [nll llelmls of ** Conztrue-

HOME SERVICE e
ACCUMULATOR CHARGING
SETS

b e No Technical Knowledge
“Gottene (m.ﬂ‘h.,fumn- or Attention Required.

Clean, reliable and con-

ll l]l ‘ venient. Simply plug-in

to any adjacent lamp-

holder. Complete with

~J‘~ Adaptor, Connecting Cords
% and full instructions.

‘ INDISPENSO.”

113 k2 (Direct Carrent.)
GOItone For Charging High Tension

RADIO METERS Accumulators at no extra

cost when light is in use.

for testing Price complete &/-

High and ‘¢ ALTERNO.”
Low (Alternating Current.)

i Charges the High Tension
Tension Accumulator at negligible

Batteries. | cost. Price complete 21/-
British ** Goltone”
Made. ¢ PENDELTON.”

(Alternating. Current.)
DOUBLE Charges the Low Tension
READING | 2, 4 or 6 volt Accumulator
to 10 Volts | economically and effective-

“ PENDELTON ”

d ly at minimum cost, CHARGER with Cover
an Requires no renewals, removed.
120 Volts. | Charging rate approx.

2 Amps. Price £2:12: 6 pres o S - e .

. Fitled with Ammeter, as ! Large tully illustrated :
POCKET TYPE. Centre Zero Reading, | jjiystrated, Price£3 :7: 6 . 45-page Radio Cata- :
as illustrated. Patent. App. Price 10/6 : logue post free on re- :

Side Reading Type .. .. Price 8/6 f  Lighti quest. Traders should
Cases for above .. .. .. 1,6 each Rﬁ:?:::?en :rdenl‘:i iBg  : enclose Business Card :

i for Trade Terms. :
PANEL MOUNTING TYPE. Centre Zero | ** Goltone ” Prodtcts @re  ooocooooreoooioesiiiresinions
Reading. Flush Type. Patent App. | gocked by

Diameter of Dial 13'ins. .. Price 12/9 | ¢he Lead- Yl
#ard & Goldsfonay

Panel Mounting Push Buttons, 1/6 pair. ing Stores.
PENDLETON._J=<%~ § MANCHESTER JIU

Please state voltage and

IIIlIIIIIIININIIINIlIIlIIllIIlIIIIII|IIIII|IllllIlllllll!lIIIIHIIIIII

See List No. R/116 for full range. Refuse
substitutes.

AR IUHETHITRITG EH U B G UHH TG TS AT THI
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Dividing that which is kelow from that
which 15 above it. there is a constancy
which heeds not time nor circumstance, the
overwhelming silent strength of snow clad
peaks.

The Mullard Ever-Rest wire wound anode
resistance is above that standard line which
i3 drawn in your mind wherever a purchase
is made.

A resistance of finely drawn metal, wound
on covered and interlayed e strong
woven fibrous material, eliminates_all selt
capacity and also renders the metallic wire
frce from ali mechanical shock. Different
from 2ll others it is not dipped in wax,
this allows a perfect distribution of heat.

Mullard EVER-REST Wire Wound
Anode Resistance (80,000 and
100,000 ohms) - - - - 5.

Complete with Holder 6/6

Other Values to Specification.

Mullard Grid Leaks and Condensers,
Type Grid B 05 to 50 megohms S

Type Grid B combined with -0003 . mfd.
Condenser Type MA . N S

Type MA Condenser ‘0001 to ‘0009 mfd, 26
Type MB Condenser 001 to 01 mfd. = - 3/-

Leaflet P.W. free on request.

Mullard

2{6

EVER-RE ST

WIRE WOUND ANODE RESISTANCE

The MULLARD WIRELESS SERVICE Co., Ld.
Mullard House, Penmark St., London, W.C.2.
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BRINGING THE
SUPER-HET
UP.TO-DATE.

From a Corresvondent.
A D B D> A O P

73 > o o d e
W v >t

¥

ALTHOUGH it is a comparatively short

time ago since the super-het became

popular with British amateurs, the

earlier types are already becoming out-of-
date.

Nowadayvs it is generallv recognised that
a series of untuned intermediate trans-
formers must necessarily lead to inefficiency.
It is almost impossible for the maker tc
match a set of transformers and filter so
exactly that no discrepancy creeps in. Con-
sequently owners of super-hets with un-
tuned intermediate stages must carry out
a few alterations.

Tuned Intermediates.

There is no need to scrap the untuned
transformers and fit the tuned tvpe. This
would be most expensive, and a lengthy
business to change all the' multitudinous
connections of a super-heterodyne receiver.
Instead the reader should buy some good
vernier condensers to fit to his transformers.

These condensers should be as small as
possible in order to save space. Take care
that they come from manufacturers of good
repute and are of the low-loss pattern. They
should be connected across the primaries
of the transformers.

.

Incrzased Purity

When evervthing has been finished switch
on the valves and turn the vernier con-
densers to zero. Tune in some distant station
which is noted for its clear and pure trans-
inissions, such as San Sebastian. Then adjust
the first transformer vernier until signals
reach their maximum strength. Repeat this.
operation in turn to each of the other
verniers. Return to the first vernier and
make the final adjustiment. After this there
will be no further need to touch the trans-
former condensers again. The reader will
be surprised at the great increase in clarity
and tone.

Long Wave Reesption.

The older super-hets were only arranged
to deal with the broadcasting wave- lengths
To bring the set up-to date and to réceive
stations on the higher wave-lengths, like
Daventry and Hilve ersum, a different” type
of oscillator coupler must be installed ; the
best way to do this is to use the plun in
coupler so that the highor the low wave-band
may be received at will by the simple
operatlon of changing the coupler. ~The
reader is advised to obtain one of ‘these
couplers, which are marketed by many
wireless manufacturers.

In conclusion, the veader should take
advantage of the -new valves of superior
eﬁucxency now on the market and to bring
his super-heterodyne up to scratch in this
respect. Particularly, he is recommended
to use a really good power valve in the L.F.
stage. This has a great effeet on the purity
of reception, and-is- s-well werth the extra few
shillings exp2niad.

Popular Wireless, November 27th, 1926

Great New
Wireless Offer

Our wonderful 2-valve set with
foud speaker and headphones

installed free in your own home
—anywhere—by .our own Installation
Engineers for £12 cash; or £1down
and 20/- a month for twelve monthe
only. And we guarantee salisfaction,

There is nothing else to buy—the set is
complete with all accessories,

When our Engineers have installed the
set just switch on and enjoy perfec! and
powerful loud-speaker receotion. You
are also entitled to two free calls from
our Engineers after the set is working.

The General Radip set is British made,
unsurpassed in efficiericy and purity of
tone. Ithasno superﬂuous controls and
is as easy to work as turning on the light.

free

Sand a dpostcard to-day for 4
an

itllustrated catalogue No.4W
fall particulars of this offer.

GENERAL RADIG CO. LTD €

RADIO HOUSE
235Regent Street, W1

ET H.T. BRTTERIES.
BUY BRITISH. Complete Units 3/6 per doz. All
goods BRITISH MADE" by BBITISI{ LABOUR.
Jars 1;/3, "Zines” 1 -, Sacs 1.6 per doz. Carriage
and Pnckmg extra, Txada tnquiries invited.—Demon

BatteryCo,,59, B'\dthd Walthamstow n 17
. oo e L e o e

A HOME FOR YOUR WIREI.ESS SET

OUR STANDARD
CABINETS

arc DUSTPROOTF
and housc thc: whole
apparatus, leaving no
parts to be .interfered
with. All you do is
UNLOCK & TUNE IN.
Made on mass produc-
tion lines, hence the
low pnce Provision
is made to take panels
from 16 X 7 up to S0 X
18 in.

Carrlage pald and packe?
tree England and Wales
Thousan¢s supplied with

full satisracien.

From £4 15
Write to-day for dencrlb
tive pamplhlet and sugges

tions for adapting- your

receiver or panel in our

Standard Cabinets
Immeciate Dsiivery

Dept. 5, Melvi! Chambers,
MAKERIMPORT Co. JiP% 0. i)™ S

i/ BUILD A LOUDSPEAKER

WITH OUR NEW

SEAMLESS MOULDED CONE
(Prov, Patent 25069/26.)

and a BROWN A; or LISSENOLA. You will

obtain PERFECT RESULTS. Successful

- - Cohstructfon “for a minimum outlay §s en:

suted with our Bpeoialities. HNiustrated Lésts

o and full particulars for Stamp.

GOODMAN'S, 27, FARRINGDON ST. E.C.4.
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! “DRY JOINTS.”

I Their Cause and Prevention.

; By G. V. C. g

b e e o

HE art of soldering must necessarily be
one of the accomplishments of every
amateur who tackles the construction

of a set. He may wire tho major portion
of his set by means of nuts and screws {and
wire)} and make a good job of it, but there is
doubtless some component that is not so
provided, and thercfore the scldering iron,
solder, and flux are essential acquisitions.

Tt is quite probable that a former ac-
quaintance with these tools has made kim
adept at making seemingly good soldered
Hoints, which, even from a close inspection,
would make one pronounce “ 0. K.”

However that may be, there is no getting
away from the fact that the wiring of many
sets after a period of, say, six months,
literally * falls to picees.”

From a careful examination of the wiring
so deteriorated, it i3 evident that the breaks
are not due to someone pulling on the wires
or-that the set has been dropped, but rather
to the solder crumbling.

Too Much Bismuth.

It is a fact, however startling, that much
of the solder sold to-day by wireless dealers
for wireless worlk has far too high a percen-
tage of bismuth mixed with it.

Unfortunately, most amateurs are not
sufficiently expert to judge good solder
from bad, and the fact that the wireless
dealer-says it’s solder, and they see it hes
the appearance of that metal, is sufficient
for most of them without inquiring further

A careful amateur or one who * knows ”
will examine the stick of metal (it is nearly
always sold in the form of * blowpipe”
solder), and if it has a fairly bright surface,
appears to bave been cleanly “ cast,” and
offers a fair resistance to bending, will judge
it good.

On the other hand, if it lacks a certain
amount of lustre, has *“ cast ” lumpy with
a rough surface. and is fairly soft to bend,
then he will refuse it, for he knows it will
cause bad joints and will amalgamate un-
satisfactorily with the wires.

Now, the reader may ask “ How can I
protect myself against the possibility of
buying this solder ?

Tinman’s Solder.

This can be done in two ways. The first
and most obvious is to purchase the solder

awvas  TUNGSTONE

P bind G :
“eeimalass”

BUY

785

HIGH \
TENSION)

5 a.h. ACTUAL ano GUARANTEED

otherwise heavy cost constantly recharging. BEWARE of High Tension

with -Voltage only Stated. Amp. Hour is the Absolute Essential.

Absolutely refuse High Tension with Wood Separators between

Plates creating filament noises and the primary causes of early
destruction of entire Battery.

10W TENSION CELLULOID 2-VOLT CONTAINERS (EXCEPT  TUNGSTONE) CONTAIN
CAMPHOR WHICH THE ACID A'rrAcnsTﬂEé\érﬂc CONSTANT FOAMING:  ALSO HOLDS

Manchester Evening Chronicle.
February 8th, 1929.
THE TUNGSTONE H.T. BATTERY

After having one of the ahove in use
for two months, | shall never go back
to the dry battery, although | have had
excellent reception from the large-
sized cells.

After my experlence with thts battery
| can speak with confidence about it.
The makers’ clalms appear rather far-
reaching, but each one is fully borne
out in practice. The battery is quiet in
working, and testing the voltage ss the
set was working on the Newcastles’
transmission last evening the voltage
was 60.

My batterles have not an easy time by
any means, as on some evenings | have
had flve valves (three of them power
valves) working. and the fact that the
battery has stood up speaks well for the
units.

The cells are small, but the plates are
large, and are prepared in a special
manner which the makers claim give
them a tremendous holding capacity.
The whole sixty volts occupy littie more
space, than a dry battery of the same
capacity, so that It can safely be called
*'the box of stored-up energy.”

|
|
|
|

Birmingham Mail.
February 10th, 1926.
HIGH TENSION ACCUMULATOR.

Lately | have ‘been experimenting
with a Tungstone H.T. accumulator.
60-volt 3 a-h., and the results -have
been o satisfactory that | have no
hesitatforr “in saying it Is worthy of
recommendation. The makers claim
several advantages for this accumulator,
namely its light weight (23 Ib),
perticularly standardisation and Inter-
changeability of parts, perfect rutber
insulation betweer each cell, etc., but
what the average wireless enthusiast
will appreciate more than anything efse
is the perfectly quiet and steady flow of
current to the plate, with the resuit
that there Is no distraciing cackie on
the phones or the loud speaker.

Nott. Evening News & Journal.
December 19th, 1925.
TUNGSTONE H.T. ACCUMULATOR.

When superlative claims are made
concerning the quality of an article we
Invariably approach It with a cautton
and a certaln amount of diffidence. It
was therefore, after thorough tests, a
real pleasure to find that in no sense
whatever has the Tungstone H.T
accumulator been over-rated.

The accumulator gave an unvarying
and reliable discharge at uniform rates

over long perioas of continuous or Inter-
mittent work with no drop In voltage,

TUNGSTONE High Tension 60 Volt Battery 3 ah. is sold in the United Kingdom
on monthly payments over an extended period. Apply for particulars. Further interesting
information on points of this advertisement are to be found on pages 58, 59 and
67 to 73 of the lllustrated Booklet “Photography tells the Story™ which will be
gent frez on application to the TUNGSTONE ACCUMULATOR CO., LTD.,

St. Bride’s House, Salisbury Square, Fleet Streot, London, E.C.4,

T.A.42

ERMON]|

VALVE KOLD!','R.

. . Anti-capacity., Anti-pk ic.
from a reliable firm, or from an ironmonger Tnches Bonl'h, poy Praar e ihian i
who supplies the local builders with solder ;: 2 11/3 e T e ey
for vinc roofing, etc. : 246, West Street, Sheffield’

. 8x 6,1/4 LondowAgents : A.F.BULGIN&Co. .
The second and least known way is to  10x 8,21 10, Cursitor. St., London, E.C.A.

!obtain tinman’s solder, which is cast in 10x 9,24 Gvie EelEie ciSaETT

sticks about the thickness of one’s fore- :12;‘:3%' : " BB

finger. It is very unusual fo get this latter

type in a poor quality, so that one can have
the satisfaction of knowing that this solder
ig a8 good as the best sold as “‘ blow-pipe.”

Its only disadvantage is that it takes crsadiis 6. e e oo s 18R Y e |
i i ., 10, Sou . , E.C. 3 =3
longer to.melt than its thinner brethren, ListerSt, Birmingham.

but this is more than offset by the fact
that it will give a joint that will at least
stand the hand of time.

{Continued on next page).

Money back suarantee that each and all Panels are
free from surface leakage. Megger test Infinity.

Callers cut any size. Quotations by post, or ‘phone Clerken-
well 7853. Samplesand prices post freetothe Trade.

(ALL

APPLICATIONS FOR ADVERTISING SPACE IN "POPULAR
WIRELESS "™ MUST BE MADE TO THE SOLE ADVERTISING AGENTS
JOHN H, LILE, LTD.. 4, LUDGATE CIRCUS, LONDON, E.C.4,




Ihe latest in
Jachs :Plugs

LOTUS JACK
SWITCHES

This push-pull switch
is designed to occupy
the minimum space,
being only 1} in,
deep. Of the finest
Balkelite, it bas nicke!
silver springs .and
contacts of pure
silver. Soidering con-
tacts can be made to
suit-any wiring.

s PRICIFS
0. 9, as illus-
trated 4,

Others from - 2/9

LOTUS JACK

Desizned to take up
the least space, the
depth back of panci
breing 1} in.  Made
trem best Bakelite
miouldings with nickel
silverspringsand pure
silver contacts. One-
holefixing. Soldering
contacts can Dbe
blounhtmtoanypo~
tion.

PRICES :
No. 3, as illus-

trated 2,6

Otlers from 2/ to 3/-

LOTUS JACK
PLUGS
Designed for use with
Lotus Jacks. Made
from best DBakelite
mouldings and nickel.
plated brass. To fix,
the wires arc placed
in slots and gripped
in position by a turn

of the screw cams.

price 9/~

OIS

JACKS-SWITCHES-PLUGS

Garnett, Whiteley & Co., Ltd.
LOTUS Works, Broadgreen Roai,

Liverpool. -

“DRY JOINTS.”

(Continued from previous page.)

vAnother cause of dry joints is a certain
class of soldering “ tag,” and for that
matter of terminal too. S

Both are often nickelled.

The former are sold as * tinned soldering
lugs,” and the latter—well, as “* attractive ™
terminals.

- Both will take- solder well—until you
happen to pull on the wire, then the
plating comes away with wire attached, and
you sec & greyish powder left on the surface.

It is considercd these facts speak for
themselves, and as a precaution the reader
is either advised to soe that he leaves well
alone and buys reliable terminals and tags,
or clse scrapes every vestige of nickel from
those so plated, before tinning them and
attaching the wires,

Flux is another thing that books could
be written on, and while it is not possible
to criticise any particular make, it is
assumed the reader is not so ignorant as to
usc * killed spirits of salts.”

Soldering Fluxes.

The forms soldering fluxes take are many
and varied, and while many amateurs. stick
to one popular brand, * Fluxite,” there
are a few who use nothing else but “ Baker's
Fluid ” or else pure resin.

There is somothing to be said for all
brands, but there is little doubt that
‘* Fluxite,” having been in the running for
a great number of years, will continue doing
so, as it has proved its worth.

Resin is the only flix recommended where
two fine wires have to be joined, especially
as far as fine instrument work is concerned,
because, owing to the small corrosive action
of ‘even the best patent brands of flux, the
wires (some few thousandths of an inch in
diameter) may get eaten through.

e S S P o o o

. *
THE_INEVITABLE |
EBONITE. .

By R. H. BLACKMORE,
BONITE is, or, rather, should be, com-

posed only of sulphur and rubber.
The raw rubber, which will be familiar

[ 3

e st

to most as the sul)stancc used for soling

crépe-soled tennis shoes, is passed. between
two smooth steel rollers which are
revolving in a horizontal position.

Herc it is so crushed and heated that it
takes on the appearance of a yellow-tinted
semi-transparent jellv; this is known as
mestication. When this process has been
carricd far enough, the worker in charge
of the machine adds the requisite amount of
sulphur to the rubber, which has now
Javered itself around one of the rollers

"The sulphur is, so to speak, ground into
the rubber, and the mixing proeess is con-
tinued till all the sulphur is absorbed and a
Lomogeneous mixture produced.

The plastic mass is skilfully cut from the
revolving rollers and passed to the calea-
dering department. It may be noted here
that the best class of ebonite has a sulphur
content of between 30 and 35 per cent.,
the rest being.pure riibber.

(Continued on page T88p-

1926.

Britain’s Pﬁe{\’adio
B L AVPLUGH IR
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S'DR}[IGH'D LI MUNING
CONDE NSERS

separate stations on all wavelengths, Lowest minimum
capacity and the most posm\e slow-motion control,
Prices :— 000§ 13/- ‘0003 12/6 ‘'ocoz 12/-
Gang of Three ‘0005 50/~

S. A. LAMPLUGH LTD.

King’s Road, Tyseley, BIRMINGHAM,
Our high-grade components are obtaiu~-
able from all first-class Radio Dealers.

PICKETTS-CABINETS
For every Cogstructor.

Estimates to your OWN sizes and LISTS FREE.
Picketts Cabinet (P.W.)Works, Bexleyheath.

A Small Deposit Buys
the Set you want!

How often have you wished for a multi-
valve Set, but have been dlscouraged by the
cost ? Our Catalogue * P tells how almost
any well-known Receiver can be yours for
a small initial payment. E\erylhlng is
guaranteed. Let us know your require-
ments and we will advise you, Write to:

iNew Times Sales Co
6439 77. City Road, E.C.1

ABOLISH SOLDERING TROUBLES

lBlowplm Soldering Irom for Flexible Gas Tube,

‘“DPwart’’. slze, 3)11; Larger sizes, 6/9 & 7/6G,
Post_Free. Hatchet Bif. as desired.
ADJUSTA L LTD., I‘xtzroy St.,
HTON- under-LYN

Val/ired Jepaired
AS COOD AS NEW I

{Except Weco, S P.'s, and low
capacity _types). Minlmum D.E.
\Current 0-15 amps when repairod.
ALL BRIGHT & DULL EMITT ERS
Listed at less than lOI
Minimum cha

rge
YALGD 52 pi e e

A.C, MAINS TRANSFORMERS.
As specified for Radlo Constructor H.T. Baztery
Charger Unit, in ** P.W.”’ issue, Nov, 6. 200/250
volts. A.Q. cirrent, 50 cycles, 1 amp. Batisfaction
guaranteed, 9/6 ench post free.
STOREY BROS. & Radio Engineers,
2.4, Regent streeé RUNCO

P S R T T Y PN T T P r=T T -Frry-yy =
.
[

Btraight or
BLE TOO

PRICE

complete

2,-

SAFETY WANDER PLUG
COST8 PENCE Il saves PounDs
A, H, HUNT, LTD,, {Dept.12),Croydon, Sucrey
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Invaluable to
EVERY Amateur

and Constructor.
The *“POPULAR WIRELESS"”

'BLUE PRINTS
of TESTED. CIRCUITS

Every wireless amateur and every wireless constructor
will find these “ POPULAR WIRELESS " Blue Prints
absolutely reliable. They have been most accurately
drawn, and every circuit has been tested under normal
‘broadcasting conditions by the technical staff of
‘ Popular Wireless.”
list given below that the series covers a very wide
field. The veriest tyro will find each print most
straightforward to follow and the receivers most easy

It will be seen from the complete

to construct.

}!;.W.bBLUE PRINT

umbpsr

. DETECTOR VALVE WITH REACTION,

UNIDYNE DETECTOR VALVE WITH REACTION.
1-VALVE L.F. AMPLIFIER.

CRYSTAL DETECTOR WITH L.F. AMPLIFIER.

H.F. (Tuned Anode) AND CRYSTAL, WITH REACTION.
H.F. AND CRYSTAL. (Transformer Coupled, without
Reaction).

1-VALVE REFLEX WITH CRYSTAL DETECTOR
(Tuned Anode).

{-VALVE REFLEX AND CRYSTAL DETECTOR (Em-
ploying H.F. Transformer, without Reaction).

. H.F. AND DETECTOR (Tuned Anode Coupling,

Reaction on Anode).

b

® B N GUEWN=

with

10.- H.F. AND DETECTOR. (Transformer Coupled, with

_ Reaction). Y

11. DETECTOR AND L.F. (With Switch to Cut Out L.F.
Valve

12, DETECTOR AND L.F. UNIDYNE (With Switch to Cut
OQut L.F. Valve).

13.. 2-VALVE REFLEX (Employing Valve Detectoi).

14. 2-VALVE L.F. AMPLIFIER (Transformer Coupled with
Switch to Cut Out Last Valve).

15 2-VALVE L.F. AMPLIFIER (Transformer-Resistance
Coupled with Switeh for Cutting Out Last Valve).

16, H.F. (Tuned Anode), CRYSTAL DETECTOR AND L.F.
(with Switch for Last Valve).

17. CRYSTAL DETECTOR WITH TWO L.F. AMPLIFIERS
(with Switching)

18, 1-VALVE REFLEX AND CRYSTAL DETECTOR, with
1-VALVE L.F. AMPLIFIER, Controlled by Switch.

19. H.F. DETECTOR AND L.F. (with Switch to Cut Out
the Last Valve).

20. DETECTOR AND 2 L.F. AMPLIFIERS (with Switches

for 1, 2, or 3 Valves).

ALL “POPULAR. WIRELESS”
BLUE PRINTS 6d. EACH

All orders for these Blue Prints should be sent direct to the **Popular

Wireless” Queries Department, Fleetway House, Farringdon Street,

London, E.C4, enclosing a stamped addressed envelope
and a poslal order for €d. for each‘ BLte Print Ordeted.

S

VOLTFPON VALVEG
{BRITISH)
SMASH RIGH PRIOES

Close elecirude construction,
a flament of high emissive
vilue apd Voltron special 3
stage pumping. ensures ut so-
lute unifonnity, frecdom
from microplhionic noises,
and a long life of fuil. clear
tuned service. The guarantee
iu excelzm%nﬁhy generous,

% ..5/0
.06, . 6/6 V.
ower ‘/{11 Power. l/ﬁ

PosT ¢d. EACH.

CHOKES - Coimos H.F. 66;
Lissen H.F. or L.FA m'- each.
Success L.F. or H.¥. 10/ ea.
AJ.8. 15%, with \mll. 20:-,

WABN’INGX
SEE K, RAYMOND'S NAME
ON PREMISES. THIS WILL
ASSURE YOU GETTING. THE
GOODS I ADVERTISE,
PLEASE ASK “IS THIS
. RAYMOND'S 7"

AMPLION, Large stocks
of LOUD SPEAKERS.
38/- 48/~ @8-
ALL CA.BI‘\TET MODELS
and attachments stocked

— oo
DON’T FORGET TO
READ THIS:

29, Barrlngton Road, .

Brixton, §,W.9.
30!h Sentemben 1926,

‘* May be allowed to
congratulate you on the
wonderful 2.valve set which
you ard selling for £4/19/6
complete.

‘* I was fortunate enough
to purchase ome of these
scts this week, and after
very thorough ‘tests it has
proved to be perfect in
(letaﬂ very
and T
shall be only top nleased
to recommend this to
all my friends.

9 Yomx fanmully

JOHN F. DREW.’*
OBDERSO BY POST MUST

New Blue Spot, 14[-
All Mullard, Bdiswan,

Osram, Marconi, Cos-
sor. Bright, D.E. and
Power, 8/:, 14/-, - 1816,
22/8," 248, 30'-,  £2
Mullara Bix 1, 2! 3. 3,
5. 6 stocked.

BURNE-JONES (Mag-

num) Soreened Colls, as
delivered. Baseboard,
Condenxers. 5/ Twin “

able, 22/6.
“Magnum“ West End Depot.

GRAHAM-FARISH

WEST END DEPOT
Soldon MoneyBackﬂnnranf.ee
Flxed Condensers, 1/., 1/6;
<0003 and Grid Leak, 2i.
Series and parallel
Grid Leaks, 1/3 eac

READPKONESJIM 000
ohms. N. & K
Panern. 7/11 pair. N.
& K. Gemruine, new ]lght-
weights, 11 6, 13/6.
Nesper, 10/6 an 12/11
Telefuntken, adjustable,
genumo (20/- model),
411, Brunet, 11/9,
12111 14/6. 3 models.

I‘eatherwel% 2
vpe (Reed)

20
Electtic, 20/
stocked.

Grand Value in NON-MIORO-
PHONIO VALVE HOLDERS.
Board Mounting, 18.

All makes

Standard-

e

LOW LOSS SQUARE LAW

- This variable
fondenser is
simply mar-
vellous vniue.
It ‘cautiof be
equrrled  in,
rice or quality

. By Post 5/11.
With VERNIER /- extra.
8. L.F. CONDENSERS

LATEST MODEL
¥OW READY,

6/11

0005 or .0003 6/11
With 4 in. dial T/11]3

Low logs ehonite ends, post
. get.

=

JACES'R BRO8. (J. B)

R.1.IY, .0605, 11@; .00f35

10 8. Brass-Vanes, {-in. dial.

Geared, 8q. Law. ’rwmg-mg
ﬁtncKEd

OUR NOTED 1-VALVE
and CRYSTAL SET, o
soitd polished cabinet, com-
plete with valves, ‘phones,
H.T. and L.T. Units,
lAerial I‘quipmenb, Daventry
Coil Extraordinary value,
45 . Carriage, 2J..
'ASTOUNDING| Valve Am-
VALUEin LP.| plifier,25/11,
Amplifiers inlor COMPLETE
handsome | with valves,
polished box,|H.T. and LT.
1 valve, 16/11.| Units, 44/6.

Curl“a 1/8. | Carrlage, 2/-.
Ormond Products.
SQUARE LAW LOW-LOSS
-0005, 9/6; -0003, 8/6
(1/6 each less no veraier.
Frie tion Geared -0005,
-0003,14/6; 00025
Strzught A It‘1
ction
. I"" 20/-3'
-0 = 19/0. .L.F
-0005, 12/-; -00025, 11
SQ. LAW LOW-LOSS'
DUAL, -0005, for Elstree.
Six. 18711 each. Ormona
Priction Dial, 10/-.
Filament Rheostats
Dual 2/6; 6 ohms or 30
ohm 2/., Potentlo-;
meter. 400 ohms, 2/6.
L.F. Shrouded, litestl
model,. 15/-.
-IGRANIC TRIPLE - HONEY -
COMB INDUCTANCE COILS.

30, 2/9; 40, 2/9; 50,
/9; 60, -3 75, 3437
100, 3i8; 150. 3/9; 200
4/-3 250, 4/63 300. 4/9;
400, '5/6; 506; 7= 750
9/6% 1.350. 14/-: 1.500°
164, ALL PARTS STOCKED‘
” SCREENED COILS. B.BO‘
/550
Tapped Primary nietrer.
Aeril Qoila [ §

 H.F, 'l‘nnsformem(ﬂpllt
Primary and re-u:uon) 104~

8plit Becondary H.
Transforers . 10
Reinartz Transforiners |, 10/-

ALL CIECUITS, PARTS,

'} COILS & SETS STOCKED.

RADIO M|0R0 VALVES
.04, 3 v. 61%; .25, 2 v. 611
Power.3, 86 ; Power .1, 9.11.
{Puwer are 31 vOlts),

Post 6. cach.

Detex. Calibro Dials; 5/9;
Detex Vermo Dluls, 45’6»’
Ecko H.T. TUnits,

Ignnlc Tone COntrol 6[3;
Col

ACCUMULATORS
oy, 40.1/11.2v 0. 9,6; 2.v.
80,12/8; 2-v. l&lﬁ, n.,m
iy n, 4-vhain 1-)

787

F 2-VALVE SETS

2. V ALVE SETS
Tax paid ¥,

Accessories e&ﬁ, Y
(Carriage 3/6.)+"

CALLER'S COLUMN

\NOT SENT BY POST.
l‘crgnlnlls \\ith V and W
id’; 1id. Spa
Tags, a. Sol dering.
d. .doz. E6 Bushes, 1d.
crew Wander Plugs, 2d.
i3 4d._pair. Plug anc
ocken, R. or d.
&-tnnles 4 a1ld, V1lve Plns.
-1d. 4 or 2B.A. Rod,
d. -1t Eartl\ Tubcs—

ppe
28 Kot 60 He

i 1. 11 Speclnl Heuvywelghc

2{3. Phos!
trands 10
wiu Flex, ll &

146, 2|-. )Umature

ii]k Twin Flex, 6 yds.

Maroon Lighting Flex,-G
yds. 9d. Insulators, 2 r‘

ud l’It‘ilnned Copnal', 1 lcth

:lh reel, 20g 22;,

hod.; g, 114 36, 1170

28gy; 171, Banery Boxes,

withh clips,” covercd leltlo‘-‘

ette, 2/11; Metal, 3/8.

Ebonite, Grade '* A,'' cuti

while you wait. 3/16th!

ineh; % in. is

is }d. lq
id. in, Stock
%heam 75 Nmts R )0

iets 6/11 7/6 8[11 9/6‘
n " enclosed
c blnet

\vonderml value,

18/11. AMERICAN Type Oak

‘Cx\?lngas with baseboard,!
x 8 ebonizo 10/6;

12- x 11/9; 16 x 8,
16/1!. 18/11. Any size
in 3 days. Handsome panel

s\ultchen ‘DPDT., 1/6;
DT, 3/ (mgncscqmuc
Hnlmlmg Arrester l.

Wave - 1 ngth Pcrmnneut
Dep., €d. Red Dmmon
Perm, Detector,

Liberiy, 3/6; .wan!c

1. 6/

s !
sealed, 8d ; Neutron Wyray,y
1(8 Dnyzl e; 2/6. Splen-
dld —enclosed” Crystal De-
wctors, on hase, 1f-, 1i3
1/6. Micrometer, 1/!)
Service do., 2/9 (\\Itl\ cry-
& P. Switches,
Non—mkronhonlcv H.,
1/3. Solid Rod Eb., 1/-.
Baseboard, 8 2-way
Gearcd Coil Holders, 2/11,
3/11. Penton,Llotus, Polar
»Vewey w“ﬁ({cd ,Bkml k
anel,. 471 --Ka
Bay, 37112 500, B A
cumulator Umt-the ton
and all plates are remov-
.able, can be replaced or
cleaned, The worl d‘
greatest bargain, per
# driils for 1. h

IT¥l. Our old
- ADICO- Baiteries, 80-volt
(not'oue in & 1,000 Las to lis
Fretirmed) " 1 w:li ('lmugﬁ any
Taulty, - Prive 6 8. dicn,
Ever-reidy, Sieticns, He'lc-
sgns, 60-v. & 100-v.,all 1-5
Batteries here (Uotumbin
alwaya sfocked).
Dr Nesper L.8.. Unit nickel,
14/11; Da. Nesper De Luxe
Senior, 4 000 obws Loud
Npeaker, 3 3/-.
RADIO \“(‘RO "SATFIR,"
ﬂnev'llue 228. _Adjnasmnhle

000 ohms TMeadphones

Neiner pattern), Doub'e
Lenther Headbands, 7/11 pr

Star ‘P° i for’ Rein- | 26 63'0-v. &), %663 av., 0,356, | CALLERS: MARE OUT
artz, B.B. 4 XX, | Alio anather good niake, 1,6 YOUR LIST FOR A
3/6; Orinond’ M“"““““S. extra ou_each of anove | SPECIAL QUOTA.
4/- {for Basc or Panel}, Post 1f-, i TION.

CALL HERE FOR Lissen, Benjamin. Radio Micro, Volfron Cosmos, Mullard,

‘Ediswan, Marconi Cossor, Osram Jackson (J.B.), Dublhex, Mc\hcluel Snccexs,
Beard & Fitch, Bowyer Lo“e Lewcos, Igranie, Enrcka R I., Ormond Utility,

Formo, Edison Bell Ferranti, Pol'u Newey, P.M.,
WE'HAVE THE GOODS 11 CALL AND SEF US,

SPECIAL TERMS TO

RADIO CLUBS,

Magnam.
A.LL LINES IN DEMAND BTOCKED.
GENUINE EXPERIMENTERS,

BE SURE YOU ARE AT RAYMOND’S.

K. RAYMOND

HOURS ., 9,15 to 7.45
SATURDAY .. 9 to—-8.45
b D We 1. &

_SUNDAY, - ..

27 & 2

Back
riearest T

8a, LISLE STREET,

LEIGESTER SQUARE, W.C.2

of Daly’s Theatre
'ube, Lelcester Squars,

Phonei_Gerrard 4637,
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ELECTRADIX No.202

DISTANT CONTROL FILAMENT SWITCHES. On
oroff at any distance consume no current. Reliable
and robust. Best British." In polished oak case,
15/-. Watertight brass, 'HG Worth treble.

110-v. ELECTRIC IMMERSION - HEATERS
new, nickel-plated, with flex and plug. , Boils®
water, eggs, mllk etc.,’ . in a few minutes. Two' lin
séries for 220 v, Sale price, 5s.

520-v. ] ELECTRIC TOASTERS, nickelled, brand new,
3 \\lth flex and plug. List, 35/-. Sale, 7:6

: HOTPLATES, 100-v. LARGE, 200-v. SMALL SIZE'

Aluminium frame. Brand new. List, 35/- 'md 45(-.
Sale, 7/6.

110-v. ELECTRIC MASSAGE VIBRATOR SETS.
Work off z20-v. in series with lamp. Nickel finish
with 5 applicators for muscular treatment.
leatherette padded case. Brand new, List £4 53.
Sale price, 21/6. 110-v. or 220-V. Soldering Irons
Workshop pattern. List, 35/-. Sale, 7/6." 110°v.
or zzo-v. Electric Irons, List, 21/-. © Sale, 10/-.

H.T. FROM THE MAINS. D.C. UNITS, EVER-READY
SIZE for 200/220 volt supply, 3 taps, any ranges 50
to 120 volt, 35/-, contain special filter A.C. units, £5.

INSTRUMENTS. Valve Chqractenshc Tes’exs~ Pol,
Sloping Cahinet. 3 Moving Coil Meters on_panel 71}
in. x g} in., socket and adapter for  testing valves
in situ. Worth £10. Sale’£4 10s. each.

4-RANGE WESTONS, panel 2} in., dial 0-6a. 0-24 m/a,
. 0120 m/a, 0-240 m/v. Cost £4 Sale, 40/-. _

12-RANGE RADIO TEST SET. Bs2T cabmet
mounted moving coil, with ranges, 1z0-v., 0-6 v.,
. 6-3 mfa, o-12 m/a, 0-120 m/a, o-6a, 0-300 m/\'
Anecessity. Sale, 55/-.

DIXON ULTRA.ONE-METER. The 55 range set. Tn-
sttument and 4 multipliers, 78/-. The Radio Star.

AC Tester, 108/Bz1, has 4 ranges, 120 v., 6v., 200 mja
ad 4 amps, for 40-100 cyc]e mains, and cheap
at 45/, o

PANEL MOVING COIL MILLIAMMETERS. All
ranges stocked. State max, load and send 21/-.
Accuracy guaranteed. Bir ditto, 10/6 each.

D.C. MAINS, 2-VALVE RECEIVERS, 1 det., 1 L.F,,
200/1,800 metres, with 100/250 v D.C. HAT
3- tap “Unit in same cabinet. Reaction coupling,
micro-vernier condenser tuning. Tested all B.B.C.
statious on acrial. With valves and 'phones, £7 §s.
The bargain of the year. &

CRYSTAL SETS, with H.R. ’phone, 10/-,15-, and 25/-,

MARCONI 2-VALVE SET, enclosed cabinet and
all rangg coils, 58/-.

R.A.F. 3-VALVE SET, enclosed cabinet, all range
coils, and valves. 80/-.

G.E.C. 5-VALVE SET, and valves, £5.

MARCONI 2-VALVE AMPLIFIER, in mahogany
case, 35/-; '3-valve, 50/-.

SUPER-HET 7-VALVE R.A.F. AMPLIFIER. £510s.

300 SURPLUS nearly finished 1-valve and crystal det.
sets. Straight from makers’ factory (closed leather
pattern case). Ebonite panel with nickel fittings,
detector, valve-holder, L. and S. wave switch,
douhle spade tuning, two H.F. chokes,
condenser, terminal and plug sockets. All ne\\
fixed and partly wired, with wiring diagram and
Osram valve. List price, £7. Sale, 10/-. Finished
complete and tested on aerial, 31/-.

NEW SPEAKERS. ‘“T.M.C.,’’ 14/<; Western Electric,
17/6; Congert ¢ Serenada,” adj. tone, non-resonant
horn, 3-guinea model, 30/-; Fuller’s ** Sparta ’’ £4
Model for 50/- ; Magnavox Sterhng, 50/~; Texas Cone
Speakers, 40/-; Headphones, 10/-

250-WATT VALVES, 40/-. X-RAY VALVES, 30/-.
Battery. Home Chargers £3 5s. Automatic Remotc
Switches, in polished case, 15/-. 8-way Lucas
Switches, 4/6, Relays, 8o DA 4/-. Navy Stabilising
Gyroscopes, 15/-. Mains H.T. Unit, D.C. 3 taps,
35/-. A.C. £5. Transformers only, 25/- each.

H.T. GENERATORS, "6/1,000-v. T.V.T.® pattern,
contain mica condensers, vnbrator plugs, etc., out-
put 30 mja. Cost £12, Sale Price, 25/- 11)Jost 1/-.
Rectifiers, 2-valve for converting A.C C., any
voltage 250 to 2,000 volts, Cost £10. Sale,20l-, post
1/3. H.T. motor generators, all voltages in stock’

SPARK COILS, 1-in. 5/6, 2-in. 15/-, 10-in. £7.

HIGH -FREQUENCY AMPLIFIERS, 5,000 metres:

« ~complete with rheostat and potentiométef, Marcon!
7-valve, £7 10s, For Super-hets, The R.A.F: 7-v-

' in mahog. cab., is a snip at £5.

R.A.F. 4-WAY SWITCH PLUG AND SOCKET for.

L.T. and I1.T., with 4-way cord and push switch for
L.T. Theneatest plug and socket'made for batteries
. toset, Cheap, 4/6 pair.” 4-way cords only, 9d.

In our New Winter List, containing over 500 Ulustra-
tions, you will find 1,000 Wonderful Bargains, 4d.

ELECTRADIX RADIO3,
218, UPPER THAMES STREET, E.C.4. -

**Photie: Cily 0101. Open ¢ a.m. to 6 p.m.

Brand

All in -

THE INEVITABLE EBONITE,

(Continued from page 7806.)

Popular Wireless, November 274k 1926,

In the calendering room the ehonite.
mixing is jlassed Detween huge_steel rollers
in‘ order to’ 6btain sheets of a given thick-
ness. The sheets are then cut to.size and
coniveyed ‘to the 'vuicadising department.
It is at this point of the process that the
advent of radio has changed works practice
in the manufacture of sheet ebonite. In
pre-broadcasting days the next step was to
roll tinfoil upon both sides of. the un-
vulcenised sheet. The tin-protected sheets
were layered-one above the gther inside a
" small tank of watel, and the whole box of
tricks placed in 2 large strong irfon pan
fitted with a sérew-down lid. Stcam was
admitted to the pan at & pressure of sbout
forty pounds to the square inch, and the
whole allowed to stand at this pressure for
o given-time, Sometimes twenty-four hours
was necessary for complete vulcanisation.

Leaky Surface. .

When the ‘‘cure,” as vulcanisation is
technically® termed, was_complete, steam .
-wag-turned off and the pan opened. The"
tinfoil was stripped fromn the surface of the’
sheets, which now resembled the ebonite 6f
commerce. The beautiful polished surface
produced by tinfoil pioved to be a snare
and a delusion, for it was found that the
H.F. currents of wireless leaked left and
right over the fairly conductive layer™ of

-tin sulphide with whieh the surface. of the - -

ebonite was coated.

This was the main reason that the un-
fortunate amateur was once so utrgently
advised to scrape the surface of his panel
with a safety razor blasde or some similer
lethal weapon. The advent of matt-finished
ehonitz led to a cessetion of this temper-
“destroying recreation.

The p]ea:mg appearance of the old type-
of polished material still lingered in the
minds of home constructors, a,nd it was not
long before ebonite manufacturers began to
produce an chonite with a pollsh quite
equal to the old, but having a truly non-
conductive surfacc.

One of the principal methods of achieving
this object consists of taking the calendered
sheets of ““uncured ” ebonite and placing
them inside steel moulds, which are then
placed within the shelves of a hydraulic press,
the shelves of which can’ be steam-heated.

Mait Ebonite.

Pressure is then applied, probably over a
ton to the square inch, and steam is turned
on. The press is left till the ebonite contents

- are -semi-vulcanised—that is, till they are
very similar to the rubber of a motor tvre
in appearanceé and feel. The moulds and
ebonite are then removed and the ebonite
is placed inside a vuleanising pan and there
given a long enough cure to finally convert
it into hard ebonite.

In order.te obtain a non-conductive
polish, the matt sheets are sent to the
polishers, who, either by hand or machine,
scour the sheets with fire emery. The
eonclusion of thé process is the obtaining of
the glassy finish by polishing the sheets
“on rapidly revolvihg cloth discs of different
fineness of cloths L

The sheets are them sawn up into the
appropriate panel sizes and passcd_ous into

e. world of "ad'o, there to fulfil their
destﬂnv

Simple Sold
| gt lastefrmg

Soldering is now somethmg lhat
every novice can _do, for
“Flusolda’ has come to the aid
of expert and novice alike. .
With a tin of*“Flusolda ” at your side.
a pérfect .clean joint becomes merely a
matter of applymg a clean fuid and
heating it.

Put on a little ~

FLUSOLDA

(Patent Applied For.) (Regd.)

-and Heat it - Thats All

** Fliisolda "._can be.uxed with or without
a soldering iron. No fiux or acid required,
‘< Flusolda '’ containse Ro_ other 1netal
than tin and lead, will- keep indefinitely
and is always” reAdy lfor ms(ant use.

[n !lns at 1)3-from Wireless Dealers and
. Ironmongers. ;

Trade enqume; to ;the Sole Manufac:
turers — THE-TRANSPORT SUPPLY
CO., LTD., WARRINGTON.

Loridon” Otfice—

82,. VICTORIA ST., WESTMINSTER

W1 Telephone™: Victoria 7834.

ety pitiacpinden Y|
BALL BEARING,STRAIGHT LINE FREQUENCY
7 6 0005 VARTABLE CONDENSERS,

/ Nickel Plated, Ebom(e End Plates. Complete
Post free. with Knob and Superior instruments.
ISONS RADIO STORES, 47 ORFORD RD,, E.17.

IRELESS.—Capable, trustworthy men
with spare time who wish ta -ubstanti-
ally increase income required where we are
not fully represented. Applicants must
have practical knowlellge of installation of Set
and Aerial, be’ a householder or live with
parents, an(l be able to give refcrences; state
age and experience. Address: Dept. 32, General
Radio Company, Limited, Radio House, Regent
Street, London, W.1

2.VALVE AMPLIFIER, 35/ csemm—ow
1-valve Awphtier, 20/- as new; Vahes D.E. -06,
7i~-; Headphones, paxr. ne\\ 4.Volt Accumu
lator, 13/-; guaranteed, 7/-;
2-Valve All'Station Sec beh Appmval willingly
Write for free bargain list.

P.Tavlor .57 Studley Rd. Stogckwell. London

EASY PAYMENTS:::: =
amplifier set,
including loud

speaker, 120 H.T., D.E. vaives, £7 10s.; or 18/9
down and 11 instalments of 15 -.
BARGAINS.

Amplifiers, 17/6 and 21/-. *Phones, Telefunken
type, 79 Fr. T. Houston, 11/-. Good H.T.,
60-v 9, or 43-v. (laboratory test), 3/9 doz. Ac.
cumuiators \\nn 12 months’ guarantee, 2-v. 40
Tgnition. 8/3; v. 40, 15/-; 6v 60, 29/.. Valve ;
Radio Micro -06. 5/6; 2.v., 25, 5/8; Power 4.v.
8/9 or 11/9. Wonderfui Metal Valves 2.v. -2, 5/}

-06, 6/9; 2.v. -5, Power, 8/6. Transformera :
Crov 3/5; lhbdna, 3/6; Radiolys, 3/9; Fr. T.
‘Houston 73 Brunet, 7/9. Also Ferranti, Eureka
Forwo, etc. Fverythlng in wircless reliable and

‘cheap, Sahshctmn or_cash refunded.

M L EXCHANGE,

29. Righ street clapham, London, §.W.4.

Headphones, Loudspeakers, and Transfor-
mers re-wound & recond'honed equal to new,

AN UN SOLICITED TESTlMON TIAL
“Thanks to the excellent manner in which
il was reconditioned, the results achieved have
been astounding. Tt is very gratifying to find
a firm that really turns out a first- class job, as
I have had very disappointing .expericnces
with firms who have adverhsed as cxperis, mzd
whose workmanship has beén far from good.”
Varley Magnet Co.,
Repairs Dept.,
Woolw:ch,
5.E.18.

TFroprietors:
Oliver Pell

Control,
Ltd.

RR
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Cannot be broKen except by
very roughest handling ? YES

Operates at 180° below the pyro-
meter scale so that its life is
vastly increased ? YES

Has up to 5'/; tilnes the emission
surface of an ordinary

filament ? YES
Consumes only one~tenth
ampere ? YES

‘Gives greater volume for the
same H.T. current ? YES

Don’t be put off with only a few
of these questions answered.

The WONDERFUL P.M. FILAMENT

satisfies all queries and costs
no more.

Fer 4-volt accumulator or 3 dry cells

U e e You will find it only in Mullard
TR Fose dhoilane. 18/5 P.M. Valves obtainable from all
For 6-volt accumulator or 4 dry cells i’adio dealers.

‘THE P.M.5 (General Purpose)
0'l amp. 18'6G
THE P.M.6 (Pawer) 0’1 amp. 18/3

For 2-volt accumulator

THE P.M.1 H.F, 01 amp. 14/-
THE PM.1LF, 0’1 amp. 14/-
THE P.M.2 (Power) 0"15 amp. 18/6

These prices do not apply
ta Irish  Free State.

Mull:

THE - MASTER.- VALVE

THE MULLXRD WIRELESS SERVICE €O LTD., MULLARD HOUSE, DENMARK STREET, Ww.,C.2
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LIMITED

v

PATENT N4
23091

Efficient Weorking
is Low Distributed Capacity.

It is not high impedance value alone that makes for
efficient working, but the combination of the correct
impedance for each valve in use, and low iron, self-
capacity and resi'stance losses.

The R.I. Multi-Ratio Transformer fully meets these

T demands. From its range of impedance values you can

s - & always choose one to operate correctly in conjunction
: - with the valve, while the quality of iron in the core

together with the possibility of working without a
too high fixed impedance keeps both the iron and

’ =~ internal-resistance losses to a minimum. The patented
~ _system of winding places the self-capacity at the extra-

ordinarily low figure of 18 micro-microfarads.

Various types of valves are to-day recommended for use
with -different makes of loudspeakers, and it is equally
essential that the impedances of the other valves should
be suitably matched with those of the transformers in use.

A transformer with one fixed impedance value may
only suit one valve out of six, but the R.I. Multi-Ratio
Transformer can be adapted to suit them all.

PRICE 25/-

Write for the R.I. Catalogue.

THE MARK OF BETTER RADIO

Advt. R1., Ltd., 12, Hyde Street, New Oxford Street, London, W.C.1.

*Phone : City 7261.

All applicatioris for Advertisement Space in FOPULAR WIRELESS to be made to JOHN H. LILE, LTD. (Sole Agents), 4, Ludgai¢ Cireus, London, E.C.4.
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