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OTHER SPECIAL ARTICLES THIS WEEK

THAT MILLIAMMETER '
| THE NEW “P.W.” “SAFE-POWER?” UNITS (II)
3 POINTS READERS RAISE. By “Pentode”
BROADCASTING FOLK-SONGS TO THE WORLD. By Ernest Butcher

(No. 7 of our popular “Life-Stories” Articles)

Teil Your Friends About Radio Weeh.
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. WIRELESS
giS PREFER
AT TERIES

BECAUNSE ~

pure H.T. current comes only from a
dry battery, for it contains steady,
direct current and does not depend
upon humming generators for its
source of supply.

Batteries are handy, portable and safe,
too, and cheaper in the long run—no
expensive valves or windings to burn
out.

Buy a Battery and get the best in
EVER READY, the battery that

:;) has stood the test for 25 vyears,
- '):*"'“‘“ %

. '1.!‘

Use an EVER READY
refill battery for your
Electric Hand Lamp.

THE POPULAR
BATTERIES FOR
PORTABLE SETS.

Portable 1. 63 volts.
6" X5 X3 .. 8

BritaiNs Best BarTERIES

Portable 2. 99 volts.
95" x¥ .. ..

13/6
Portable 3. 108 volts.
10°x5"x3" ... ... 15
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MISCHA LEVITSKI

hears ‘the impossible’-?

T

, |
“I bave heard what I thought impossible,” says Mischa Leviloki, lhe
‘brilliant pianiot — ** lhe true authentic noles of a piano coming from a radio
lowd speaker. The radio was a Marconipbone, and s0 was the speaker.”

Choose your programme—orchestra, dance music, a
speech. On a Marconiphon-é loud speaker it will come through
clear-cut, flawless. Sir Edward Elgar, Tl’leodpt Cha—liapine,
Albert Coates, many other famous musicians, have __found _i-n

the Marconiphone tone and volume unrivalled today.

Marconiphone engineers make these speake;s. All the skill
of thirty years’ leadership in wireless is in their construction.
Ask any dealer for a demons_tration; If there is no dealer near
you, write to tll;:f Marconiphone Company Limited, 210-212
Tottenham Court Road, London, W.1.

THE FIRST AND GREATEST ‘

. R NAME IN WIRELESS
Llsten wzt]z a

Ménzr 60 Cariner Cossg
(sbown on left)
Obtainable at the very moderate
price of £3, the Model 60 is an
extremely efficient ‘‘all-purpose
speaker. Embodying the Mar-
coniphone reed system, it is out-

standingly clear in tone.

‘Tue Famous
Movine CoiL Sreaker

The highly accurate centring of
the Moving Coil and the one-piece
fibrotis diaphragm ensure abso-
lutely accurate reproduction.
Units from £4.10.0. Cabinet
models: for 6-volt accumulator,
£7; for D.C. mains, £7.10.0:
for A.C. mains, £12:12.0.

Oxiy 30/-!
The Octagon Cone gives excellent
reproduction equally from a 2- or
a 5-valve receiver. Made in two
different and pleasing designs, it
can be placed on the table or hung
from the wall.

MARCONIPHONE LOUD SPEAKER

937
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UBILIER Invaluable to
cbbgg\;sgﬁg ' EVERY Amateur
USsEi:PLEIgT!QfléL sﬁ!g i an (i CiO ns tructor.
The “POPULAR WIRELESS ”’

BLUE PRINTS

of TESTED CIRCUITS

The following is a list of the “P.W." 6d. Blue Prints for

Construciors in stock, showing the different circuits available :
“P.W.” BLUE PRINT

Number
1. DETECTOR VALVE WITH REACTION,
K.C. CONDENSER ; 2. OUT OF PRINT, .
| T o U Ty ced] i GRYSTAL DETHCTOR WITH LF. AMPLIFIER
00" 197 <°1lvu; °0V60'§'°“°" 5. HF. (Tuned Anode) AND CRYSTAL WITH REACTION.
-0005 / or 000! 8/ 6. H.F. AND CRYSTAL (Transformer Coupled, without Reaction).
7. 1-VALVE REFLEX AND CRYSTAL DETECTOR (Tuned Anode).
8. 1-VALVE REFLEX AND CRYSTAL DETECTOR (Employing H.¥.
Transtormer, without Reaction).
9, BE AdN? DETECTOR (Tuned Anode Couplm with Reaction on
K.C. DRUM e
i 10. OUT OF PRINT.
CONTROL 3 | 11. OUT OF PRINT.
CONDENSERS |2 by 1 i2. OUT OF PRINT.
With Dram Control ; ig B-S?Ib‘;'Ep%%FLEx (Employing Valve Detector).
Bl.!d slnw-mohon de- v E 15: OUT OF PRINT
0003 15 /6 4 16. H. E g'l‘l:n;ed I{\nut)d‘e,) C)RYSTAL DETECTOR AND LF. (With
- witc or a S|
Tnp’e KC each con- i . 17, CRYSTAL r)m'mcrog WITH TWO LF. AMPLIFIERS (With
 r— wiichin

18. 1-VALVE REFLEX AND CRYSTAL DETECTOR, with 1-VALVE
L.F. AMPLIFIER Controlled by EBwitch.

21. THE 2-VALVE LODGE “ N

22. “ THE GUARANTEED REFLEX )

23. THE 1-VALVE ¢ CHITOS.

24, THE ‘* SPANSPACE THREE »* Three-Valve Receiver employving
1 Newtralised H.F, Valve, Detector with Non-Radiating Reacticu
Control, and 1 L.F. Valve.

25. OUT OF PRINT.

26. A ¢ STRAIGHT » 4-VALVER (H.F., Det. and 2 L.F. with Switch-

ng).
27. OUT OF PRINT,
28. A ‘“ MODERN WIRELESS " 5-VALVER (H.F.. Det. and 3 L.F.).
29. AN H.T. UNIT FOR DIRECT CURRENT MAINS.
30. A REINARTZ 'IC‘)NE-VALVER

= 33, THE ‘ CUBE SCREEN » THREE (H.F. Det. and L.F.).
MIDGET CONDENSER F 33 A “ENIFE EDGE ™ CRYS ;&Osr‘s:gn )
Il variable condenser f : X
N o s o o g‘mél . . g 35. THE (G NIVERSAL THREES (Dot aad & L.F. stages resistance-

02, Complete with oupled).
oy ‘Comvlste with Kndh 38, THE ( SPANSPACE FQUR ” (H.F.. Det: and 2 L.F.).
- 7 37. THE “ LONG SHORT » CRYSTAL SET.

9. < Sl e, O 38, A TWO-VALVE L.F. AMPLIFIER.
Lo ",‘;’ », ','.v ° 0,’,0.' @ % 39. THE “ SYDNEY » TWO.

20 0% 0% % : 4 ; . 40, THE ¢ SUPER SCREEN » THRE

MMM ® 41, THIS YEARS ‘ CHITOS *’ ONE- VALVER.

42, THE * Q@ AND A > THREE. A simple set (Det. and 2 L..F.).
43, THE “ INEXPENSIVE FOUR
44, THE ‘ ECONOMY FIVE.” Fox‘ long-range loud-speaker work.
i, THE @ BEGIONAL ¥ THREE.
‘“Go Home and Listen.” Radio Week, Jan. 12-18. 2’? %HE ¢ WAVE-CHANGE ’l"o NE.

48, THE “ REGIONAL > CRYSTAL SET,

51. OUT OF PRINT.
52. OUT OF PRINT.

ALL *“POPULAR WIRELESS”
BLUE PRINTS 6d. EACH

All crders for these Blue Prints should be sen! direct to the
*Popular Wireless" Queries Department, Fleetway Heuse,
Farringdon Street, London, E.C4. enclosing a s'amped
addressed envelope and a postal order for 6d. fcr each Blue

Print ordered.
peosy |-\ 4

If you have any difficulty in oblaining Dubilier products write o ‘us
direet giving the name and address of your dealer.
Dubilier Condenser Co. (1925), Lid.,

Ducon Works, Vicloria Road, N. Acton,
London, W.3.
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SN : N\
” TUNE. IN. WITH THIS \l

THE Watmel Dou-
ble Range Tuner, -

which does away once

and for all with coil

changing, 1s the ideal

tuner for the modern

Radio Set.- Shunted

with two "0005 vari-

ables (one for reac-

tion) it controls ac-

§ curatelyand smoothly

allwaveson the bands

between 250 and 600

metres, and 1,000 and 2,000 metres. Change
over is effected by a push-pull switch supplied
with each tuner, and the price complete with

switch and diagram of connection 1s )
12/6

AND TUNE OUT WIiTH THIS

CONNECT this neat
and attractive Wat-
mel Wave Trap in series
with your aerial
lead, and you will
be able to cut out
those trou-
blesome
unwant ed
stations
with ease
and cer-
tainty.

: ' There are
six possible positions for the two plugs in the four
sockets, so that you can suit your own aenal
conditions precisely, and tune out stations simply
by turning the small micro condenser knob.

A combination of the Watmel Tuner and the
Watmel Wave Trap assures you of the finest,
most selective tuning possible to the Modern

Radio Receiver.
The Wave Trap costs only - - 8’6

‘1] We shall be glad to send you on request
4 our Folder No. 102, showing you how to
make up a very fine Loud-speaker from a
Kit of parts, also Folder and Blueprint for
building up a modern 3-valve Set.

Wireless Co., Ltd.,

Impesial Works, High St., Edgware, Middlesex.
Telephone; Edgware 0323, P.&T. /"

w80

Easily operated by connecting to any A.C,
Mains light socket—no batteries needed—this
Lotus All Electric 3 valve S.G.P. Set is highly
selective and covers a good range of British and
Continental stations. - Cash Price /21 (with
valvesand Royalties paid).

The same citcuit is used in the Lotus 3-valve
S.G.P. Battery model—Cash Price £13 15s.
For home construction get the Lotus 3-valve
S.G . P. Battery Model Kit at £7 12s.-6d. Cash.
See and hear these Sets at any wireless dealer’s,
or write for the Lotus Sets Catalogue and Hire
Purchase terms. 4

1 GO HOME AND LISTEN RADIO WEEK, JANUARY 12-18.

OIS

ALL ELECTRIC
RECEIVER

GETS THE BEST RECEPTION.

Made by the makers of the famous Lolus components in one
of the most modern radio factories in Great Brilain.

GARNETT WHITELEY & CO., LTD., Dept. P.W.5,
Lotus Works, Mill Lane, Liverpool.

Catisloy
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al All receiver designs described in

%
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u ARE GUARANTEED. %‘
ﬁ Success is assured to all who build E
" THE “KENDALL” REJECTOR G}
§ AND E
e a
. THE “B.P.” THREE :
: l NG !NTERFERENCE. PERFECT QUALITY. @
F:IUL} HEAER WHAT YOU WANT WHEN YOU WART IT! E
kll For full constructional details see the E
}% JANUARY h%
I
- MODERN WIRELESS
] |
E‘&i Build Britain's Best Broadcast %
{

x | Beceivers.
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Dead and gone are the days of Magic.

The inventor works no longer with the old-time elements
considered mnecessary in the art-.of gcreation—those
unknown qualities which were assimed to-be the stock-
in-trade- of magicians.
In these days the basis of invention is scientific research—
definite knowledge of every small detail, every element
which ultimately constitutes the finished article.

It is on this basis of scientific research that the worlk ol

0 the Lewcos Laboratories is ‘carried on—hence thijs

A%A firm’s wotld-wide reputation for *‘-perfection in ‘eteiw,
Radio Products detail.”

ey The Lewcos Dual Range Binocular Coil, illustratec:

r above, is designed to meet the demand for high efficiency

etter N astatic or field-less coils, having wave-length ranges of
reception 235/550 metres and 1000/2000 metres, the wave-length
range being selected by a simple push-pull switch which

p protrudes through the receiver panel. Three tvpes are

wmanufactured, as ‘follows :
Aérial Coil without reaction (Reference D.B.A.}. .

H.F. Transformer for neutralised 3-electrode valve with Jiimnnnnunanimnang,
Reinartz reaction (Reference D.B.P.). ‘ 2 %y
H.F. Transformer for screened grid valve with magnetic ]
LEWCOS bUuaL =

- reaction (Reference D.B.G.). Price 17/6 each.

A special switching mechanisnr can be supplied so that
one or more coils can be mounted on the baseboard of
«the receiver with switching mechanism parallel with the
~panel. Price 3f-, (Reference S:M.5.y
‘A spetially’ written leaflet on this marvellously ecfficient
RCoil will be sent on request. Please quote Reference No,
.55.

RANGE BINOCU-
LAR COILS (Refsr-
ences D.8.A. and

IITTHIETPS
%,

D.B.G.) ARE
SPECIFIED FOR
THE “TWIN

- 4 4 ‘WAVE THREE,
‘ % % DESCRIBED IN
| A THIS . ISSUE.

C O ! LS FOR [ %Trade Counter:
SUPERIORITY 7, Playhouse Yard,

%
GoldenLane,E.C.1

THE LONDON ELECTRIC WIRE COMPANY AND SMITHS LIMITED

Church Road, Leyton,
el London, E.10, RO L T

S
- S
ATTHTHITHTTHT RN
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YHE NEW Cossor Screened Grid
Valve is shock-proof, noise-proof
and break-proof. Its Interlocked

; Construction makes it the strongest
and most robust Screened Grid
Valve ever produced. Its elements
are immovably locked in position—
vibration is impossible—all risk of
microphonic noise is eliminated. And
because of the girder-like rigidity of its
elements the NEW Cossor has exceptional
sirength, even the hardest blow eannot mar
itsremarkable performance. Use the NEW
Cossor Screened Grid in your Receiver—no
other make has Interlocked Construction.

The NEW Cossor 220 S.G.
{2 volts, 2 amp.} Impedance
260,000. Amplification

e 2206 Screened Grid

Cossor 4- and 6-vole

Screened Grid Valves are
also obtainable (rom el

Wireless Dealega.

A C. Cessor Ltd. Highbury Grove, London. N.5, @ 3098



Popular Wireless, January 11th, 1920,

SHORT ANSWERS.
WHO INVENTED IT ?
RADIO RUM RAID,
HOPE FOR HUBBY.

Short Answers,

HEERIO, and thanks to N. L. ‘T
{Clapham), T. G. (Nairn), M. F. R.
(Bexley) and our old friend, A. W. M.

(Middlesbro’), whose kind greetings are
reciprocated.  All inquire anxiously about
the gramoplione, the advent of which
appears to have tickled some of the
hardboiled radio “fans.” A. W. M. tells
me that 2 M E advertises . the . telegraph
services of Amalgamated Wireless, Ltd,,
on its confirmation cards. A cheering
sign that one bit of the Empire-is awake.

Mrs. S.- G. Brown
THE close of the old year was clouded for
a great many radio people
by the news of the sudden
and serious illness of Mis. S, G.

Scientific Adviser:
Sir OLIVER LODGE, F.R.S.
: Chief Radio Consultant :
CAPT. P. P. ECKERSLEY, M.LE.E,
Editor : NORMAN EDWARDS.

Technical Editor: G. V. DOWDINGQ, Assoc.l.E.E.
K. D. ROQERS,

Assistant Technical Editors :
P. R. BIRD, Q. P. KENDALL, B.Sc,,
A. JOHNSON RANDALL.

RADIO NOTES & NEWS

NEXT WEEK
1S

RADIO WEEK
so

LET YOUR FRIENDS LISTEN!

it is wrong to wait until signals drop to a
murmur before recharging the L.T. battery,
and verily he speaketh sooth. - But I greatly

.doubt whéther the average listener would

be so long suffering as to do so.

CLEARING THE ETHER!

A PRETTY STORY.
CRASH-PROOF VALVES.
X-RAYS NUISANCE.
ONE FOR' THE A.A.

theoretical, for I think listening-in would
be a nuisance to most of us if it involved
arithmetic and the keeping of a diary. If
signals begin to weaken and you find that
they become stronger when you work the
rheostat (or filament current control),
recharge the battery.

That Radio Rum Raid.

THE recent capture of 32 rumrunners
and oceans of “rum” on the New
Jersey coast was “all along o' thet

dingbusted raddio,” for if the illicit station

had not been so prominent in the ether it
might have remained undetected. As it
was, however, an ex-Signal Corps man paid
its signals a lot of attention, and
the result wasa “clean up.” As
a side issue, the operator who

Brown, of the famous Acton firm.
She was stricken with double
pneumonia, but 1 am glad to say
that as we go to.press the news
of her progress is very hopeful
and satisfactory.

1 am sure that all “P.W."
readers will join with me in wish-
ing Mrs. Brown a very speedy
recovery to complete health.

Wireless Invented by American ?
E all thought so, of course,
but now we know!
According to Mr. C. F.
Jenkins, the television expert,
the first message by radio was
sent by an American dentist,
Dr. M. Loomis, as early as 1865,
This pioneer built an oscillating
circuit, sent up an aerial by
means of a kite and by interrupt-
ing a  buzzer-spark circuit”
'sent dot- and dash messages to
a station fifteen miles away,
where reception is said to have
been done with a galvanometer.
The “ Loomis Aerial Telegraph
Company ” was incorporated in
1869, but nobody would buy the stock.
1t would be useful if some of the circuits
used could be dng 6ut and described.

When to Re-Charge,

I HOPED to begin the year without quar-
relling with an expert, but just before
sitting down to write my bad angel

focussed my eyes upon half & column in a

provincial “ Gazette ’ all about accumu-

lators—a subject which invariably tempts
me into a scrimmage. “ Gazette ” says tha

was actually working the set at
the time of the raid isin a sticky
situation, because the penalty for
his-offence is, at its maximum, a
"fine of £1,000 and five years in
prison!

Hope for Hubbies.

HE introduction of radio into
the New York State
Reformatory for Women

has led to a discovery which 1
hope may :cause a mild boom
“in the sale of receivers here, and
bring peace to certain households.
"The great discovery is that “ the
artistic emotional stimulation™
Produced by radio programmes

‘has a definite tendency to
reduce to a minimum tempera-
mental outbursts of an individual
nature.”’ Need I explain further ?

A Pretty Story.

Dr. James Robinson, the British inventor, with his new ‘° wonder-box.”’
This contains the *¢ 8tenode Radiostat,”” a device with which he hopes
to enable five thousand stations to be heard between 300 and 500 metres,

without interference.

Counting the Hours.
lF'y.ou are using an H.T. battery the
falling off of the signals may be its fault
and not that of the L.T. battery, any-
way. “Gazette’ desires us to guard

-against over-discharging by the use of a

hydrometer ; here he is excessively practi-
cal. If we won’t do that, then he wants us to

-work out how many hours the battery ought

to give the full current required by the
valves and to recharge several hours before
that period expires ; here he is excessively

WRITER in the “Derby
Daily Express” tells a
story which contains the
elements of * the true romance ™
of which Kipling sang. A friend

‘of his,. looking for a case for his radio set,

knocked out the side of an old chest which
had lain in his attic for years, and found
that concealed in a false bottom were
some letters written in French on tattered
paper.  Investigation by experts showed
that the letters had been written by certain
French soldiers imprisoned during the
Napoleonic wars in the Medway hulks.
Somehow the plan to deliver the letters
misearried, the chest found its way to
(Continued on next page.)
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NOTES AND NEWS.

{Conlinued from previous page.)

" India, came back, and over a century later
_the letters saw daylight again:

The Decay of Melody.

THE receipt of a letter from an Eye-talian
gentleman, addressed from a York-
shire workhouse, complaining bitterly

that broadcasting has thrown the organ-

grinding profession on to its beam-ends,
reminds one that barrel-organs have almost
vanished from the streets, another curious
example of the unlooked-for results of

wireless telephony. Unfortunately, this
very amusing letter is a “fake.” Signor

** Giovanni Marita ” forgot to disguise his

excellent English handwriting.
A in my trouble with the gramophone
which “struck” and stuck, tells of
his own apparently similar experience. His
remcdy was to anoint the record with bicycle
oil; he thinks that the grooves on that
particular record were too * wiggly " for the
needle to negotiate. Sounds rather

Grease the Grooves.
SCHOOLBOY sympathiser with me

@

e

T
SHORT WAVES. =

. TELEVISIONAL ROMANCE.

Jim : “I saw a ripping girl last night.”’

John: **Did you ? What was her name? *’

Jim: “I don’t know. But do you think, if
ring up the tailor again to-night, the exchange
would give me the same wrong number as
last night P .

* L] £ .

‘“To test a choke,”” runs a headline in a
wireless magazine.

Take a few small fish bones, swallow them
hurriedly, and we think the result will be
quite satxsiacto:y.

*
LOOKED LIKE 'PHONES.

It -wag so_cold that day that the traffic
cop stationed at the school corner had to
wear muffs over his ears. But he was slightly
surprised when one little lad stopped to
lock at him carefully, and then came up
close and inquired confidentially : -

‘¢ Say,mister, what station are you getting
now P ’—¢¢ Rt:dio Nev‘/'s."

WIRELESS TERMS EXPLAINED,

Feed Back.—What you expect to get when,
after inviting guests to your house to dinner,
you are asked to return the visit, :

Gang Control.—Popular game in America,
played with tear bombs and .45%,

Hard Valve.—One that does not break
when hit with a hammer.

Key.—A handy little gadget uszed to open
doors and to put down the backs of necks
to stop nose blfeding.-;“ Britiih Radio,”’

A HAPPY THOUGHT.
. Householder (suddenly awakened by noise
in night, from bead of stairs) : Who’s there ?
(Clicks gun.) 3
Resourceful Burglar (hoarsely) : This is =
station 10U, Washington, signing off. =
Good-night, ladies and gentlemen.—‘‘ Radio =

News,”

g B IR

b}

heroic remedy, and I would prefer to confine
myself to dry records. However, my
trouble affected all records, and was duc
to a faulty governor. [ am now in the
throels of a hunt for the perfect non-steel
needle,

The Crash-Proof Valves.
CONTINUING my servies of anecdotes
illustrating the invulnerability of
modern valves, I beg to report that in
September a Gipsy Moth aeroplane, fitted
with a wireless receiver embodying Mulard

P, valves, was fetched into a crash and
completely wrecked ; but not so the wireless
gadgets. The set, with quite undamaged
valves, was put into service again and is still
0XK. (Next week: Carnera stunned by
a —— Valve).

Why Not De It Here ?

HERE is a tip for the B.B.C. or P.O.
Why not issuc a voting slip with every
licence or renewal, for listeners to

register their views and preferences; as is
done in Denmark. Most people would use
the opportunity, and the analysed results
would he vastly interesting and useful.
The “ Daily Herald” states that in Den-
mark two-thirds of the listeners asked for
less opera and more drama, and that there
was an eight-to-one majority in favour of
an increase of older types of dance music
in preference to jazz.

A Bob a Branch.

ERTAIN householders in the vicinity
of Enfield Town Park have taken
advantage of their natuial resources

and hitched their aerials to trees standing
within the demesne of the Town Council.
By this stratagem they avoid the expense
of poles and the possibility of offending the
eyes of the Councillors with a regiment of
poles of different heights and angles. But
they cause grievous wear and tear of the
trees, which, of course, are grown at the
great expense and personal effort of the
Councillors, and so the Council charges
them—the real owners of the trees—a
shilling per anmum as “ rent > !

The X-Rays Nuisance.

HIS use of anything hetween 7 p.m.
and midnight which may interfere
with broadeasting, (including X-Rays

and the unholy contraptions of modern
massage methods), has recently been pro-
hibited by the police of Klagenfurth,
Carinthia. FEven doctors using X-Ray
apparatus must prove to the authorities
that the case is urgent. Let us hope that
no patient expires while the doctor is trying
to convinee a policemaun how ill he is.

Radio-Telephony Afloat.

ISN’T is rather wondertul to be able to
sit at home by the fire and talk by
telephone to a ship battling with the

rollers in mid-Atlantic ?  Yet it seems that,

this experience will within a few years be
acommonplace thing. Already the *“ Levia-

Than > has been equipped for such service

and placed in the world’s telephone system,

and it is said that the “ Berengaria ”’ and

*“ Majestic” will be equipped also. Less

than twenty vears ago we marvelled at the

idea of a ship telegraphing over distances
of a few hundred miles by means of electric
sparks.

The Van Errant.

HAVE you seen or heard the wonder van,
that travelling demonstration room
of Philips ? It has a stalf of four
and is divided into driver’s cahin, engine
room, sound-proof studio and control room,
making altogether a complete broadcasting
station, including an “ uncle,” from which
can be sent out either relays from B.B.C.
or foreign stations, or the car’s own pro-
grammes. I may add that there are also
windows in which are displayed samples of
the firm’s products,

Popular Wirveless, January 11th. 1930,

Wireless on Wheels.
LI the power required ig provided by
4 an alternator driven by a petrol
engine. - The amplifier i3 extra-
ordinary. It is rated at 600 watts and the
vectificr carries a potential of 8,000 volts.
The transmitting valve has a filament as
thick as a lead pencil ; 4,000 volts is applied
to its anode. Communication with the
announcer is done entirely by means of a
highly-ingenions indicator hoard operated
electrically. Quite the best bit of radio
advertising 1 have scen so far, 0

HIRHDHUTURTEHHEB RS ORIN HHEHiRE

DON’T FORGET
NEXT WEEK

is to be filled with special
programmes in celebration of

RADIO WEEK!

Why not let your friends hear
what your set can do—so
that they

DON’T FORGET
NEXT WEEK!
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One for the A.A.

R. 8. (Forfar) is good enough to tell
- me that he made nup our “ Antipodes
Adaptor” as a self-contained shoit.
wave receiver and has with iv heard pro-
grammes from U.S.A., Canada, Australia,
and Africa, besides 40 British amateurs
and several Continental amateurs. He
states that hand-capacity is extremely
slight and that it is fairly casy to tune
in Australian stations with this circuit.
We have examined his diagram and find
that it is exactly as we published it, plus

the pair of telephones.

Radio Rounds the Corners.

I WAS dispirited to observe in the Press
recently that there still exist people
who profess to believe that the earth is

flat. A world with eight corners, six sides

and twelve edges is a dangerous ohject to he
floating about in the universe. But when
one tries to imagine what the Planarians’
theory of radio must be like the mind
becomes numbed. The thought of a wave
putting on the brake or banking in order to

negotiate a corner is a noble thing, and I

present it to Mr. H. G. Wells to play with.

The ‘ Magie '’ Two.

OTWITHSTANDING the fact that
short-wave conditions have been
somewhat  off colour” reeently

so I am informed—our **Magic” Two has
agrecably surprised even some of the “ old-
timers,” and my own particular post-bag
hag been filled with screeds from delighted
constructors, who will kindly accept this
note as an acknowledgment, with thanlks.
In general the letters show that for the long-
distances and large number of stations it
can tackle the manipulation is easy. Be-
ginners in short-wavery had better look
into the “ Magic” series.
ARIEL.
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of frequency to which
the device is tuned,
upwards we have the
amplitude of response.

R. KENDALL of PopurLar WIRELESS
has designed a rejector about which
vou, as readers, have heard a lot.

‘As ope is anxious, apart from other
reasons, for the success of the Regional
Stheme, 1 am particufarly glad to recom-
mend to your notice what appears to me
to be a most efficient form of rejector
citenit.

The main function of a rejector is, as its
name implies, to reject an unwanted
transmission. One of the problems in-
cident to the policy of fewer stations and
higher power is that inevitably the “ local ”
scheme makes it more difficult for the
listerer to reach out for foreign programmes,
¢even though there programmes are that
much easier to receive owing to the higher
power policy.

‘DX Listening.

I am a confessed sceptic in the mattor of
“ reaching out™ and believe it has little
to do with broadeasting ; what I know is
that it provides many people with -a
fascinating hobby, and I can understand
those who say that it gives them sometimes
needed relief when they find little that
pleases them loeally.

I say I can understand, but I do not
necessarily sympathise, believing that wire-
less exists, much as do cinemas and theatres,
for giving occasional but not everlasting
cntertainment. Nevertheless, let us he
broadminded and realise that many do
sincerely desire not ounly to cut out the
local programme (which can always be done
by putting the switch in the  off * position)
but desire smmltaneousls to listen to a

programme coming from far away.

Tchere are two or three ways in which
this can be done, and each gives certain
advantages and disadvantages. As I have
continually preached, it’s all a matter of
the shape and amplitude of the resonance
curve.

Improving Seleectivity.

The resonance-curve is a curve showmg
the amplitude of the response of a receiver
against the frequency to which it is tuned.
If the amplitude is less than a certain
amount, the incoming signal; for a variety
of reasons, is inaudible. If it is greater
than a certain amount it is audible, and
its ““loudness” increases as the received
amplitude is greater.

_ Consider Fig. 1, which shows-a resonance
curve. Along the battom we have a scale

In the case given, if
a signal comes in at
say A as well as B, and if both are of equal
intensity (conditions of the Regional
Scheme) A will be faintly audible when the
receiver is tuned to B. This is just what we
don’t want. :

There are three possible courses open to
us to effect a curve as follows :

(1) Reduce the maximum amplitude of
the signal so that the skirts of the curve
come (at A) below the audibility line,

(2) sharpen up the resonance curve as
shown, and so achieve the desired result
again, or

(3) connect a rejector in series with the
acrial which makes A quite inaudible
because the rejector circuit offers a very
high resistance to frequencies of value equal
to and around A.

Very {
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The black cur ve is that of the response of an in-
sufficiently selective receiver which will not reject®
transmissions of frequencies round A when the
set is tuned to B. We can reduce the sensitivity
as shown in method 1, when the apparent selec-
tivity increases, or we can sharpen up the reson
ance curve (Method 2). -A rejector having a
high impedance at frequency (A) has the same
effect qualitatively as methods (1) and (2).

The best method of achieving (1) is to
shorten the aerial physically or electrically,
the conditions of (2) can be obtained by
using a coupled circuit, cascade tuning,
lower resistance coils, etc., etc. (3) can be
best implemented by wusing a rejector
circuit in series with the aerial and aerial
terrm'na], or an acceptor eireiit (* by-
passing ” the. unwanted frequency to
earth) :in parallel with-the aerial terminal
of the set and earth.

The advantage of (1) is that it is -an

extremely simple method applicable in its’

cssentials to any set whatsoever. Itstdis-
advantage is that once done it reduces the
overall sensitivit;" of the set.

945
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C HTTING QUT

The . problems arising from the com-
mencement of the dual programme broad-
casts from Brookmans Park are many and
difficult, but these solutions suggested by

our Chief Radio Consultant will be ‘found to be ‘extremely effective.

If the aerial has been reduced physically
(e.g., with a pair of pliers !) it’s not-easy to
put it back if distant station listening is
required (say on Sunday when, as it is a
day of rest, the B.B.C. denies us con-
tinuity of programme). . That’s why I
like a small variable aerial series condenser
which with a twist of the hand can throw the
set into a condition for local or distant
listening.

The ** Brookmans * Rejector.

As to (2) (sharpening up the resonance
curve), this has the advantage of always
having a definite performance, and when the
sharpness can be varied at will is supremely
advantageous. It is however complicated,
costly, and not easy to adjust if altra
selectivity is required.

As 1o (3) its supreme advantage is that
it does act to give a practlca]]y distant
listening set at small cost. It partially
achieves the conditions of (2) and enables
the reacher out to tune close to the local
station and all at small expense, and only
by adding something to the set rather than
re-building it.

Mr. Kendall’s rejector strikes me as being
the best I have ever used, and I strongly
recommend it to those who want to retain
their distant listening qualities in spite of
the strong local station. One point must
be remembered, however. Brookmans Park
transmits on two frequencies, cach powerful,
and the rejector can only reject one. (Two
tejectors may inter-act in curions ways and
give one trouble in adjustment).

In the particular case of London one will
be able to reject the upper wave-length, say,
and be sure of lots of medium-wave stations
above it in wave-lengths; below the 360
metre point, however, the second Brook-
mans Park transmission will surely come
in and wipe out the shorter medium-wave
stations.

Three Methods to Choose From.

In conclusion then we have three possible
ways of conserving distant listening even
though Brookmans Park has invaded our
ether. (1) by mecans of connecting a small
variable condenser in series with the aerial,
(2) by means ot re-building our set with
scveral H.F. stages, cte., (3) by a rejector
for one of the two unwanted stations.

(1) reduces-sensitivity ‘ and reduces the
possibility of getting many foreign stations,
but when the local station shuts up we can..
by a flick of the fingers restore all our
stations (we can, of course, with a reasonable
donnection get 7 or 8 even when the local
station is tmnsmxthng), (2) is theoxetma]ly
perfect, BUT (3) is an excellent compromise
but {ails- to re]ect fwo unwanted trans-
missions.
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{THE KING TO BROADCAST
TO AUSTRALIA?

New Year Broadcasts—Extra Test Transmission—Lectures on Religion.
By THE EDITOR.

B e . 4

4
!
1

- -

[-T has been suggested in one of the
leading Australian newspapers — the
¢ Melbourne Herald ”—that the Federa!
Government, of Australia should try to
axrange for the King to broadeast an address
to Australia by radio. As a wireless tele-
phone service between London and Aus-

ON 352 METRES.

>

-

- The water-cooled transmitting valves of the
Graz (Austria) relay station.

tralia will shortly be opened, it will be seen
that the suggestion is at least technically
feasible.

A Fine Idea.

The Federal Prime Minister, Mr. Scullin,
has given the suggestion a warm welconie,
and there is no doubt that Australia would
he-delighted if the King consented and the
broadcast were arranged. No finer send-off
for the new London-Australia rvadiophone
service could be imagined ; and thousands
of loyal Australians who, in the ordinary.
course of events, will never hear the King's
voice, would thus have an unique oppor-
tunity of listening to His Majesty.

Imagine the thrill—listening, perhaps, in
the heart of some Australian bush camp,
to the voice of the King speaking, let us
say, from Buckingham Palace !

We hope this fine idea will be put into
practice.

E Ed H

The B.B.C. informs us that the programme
of broadeasts to schools for the spring term
(January 20th to April 4th) shows that on’
Moudays the broadeasts to schoels will

4

consist of readings and dialogues in foreign
languages.. for secondary schools, history,
and stories for younger pupils ; on Tuesdays
of musie, elementary and advanced, French.
and special talks for secondary schools ;
on Wednesdays, of nature study and
English literature ; on Thursdays, of speech
and language; and on Fridays, of rural
survey and farming, geography, miscel-
laneous courses, concerts, and plays.

Two new important series of broadcasts
will start in January—* Modern Poetry,”
by Miss V. Sackville West, herself a modern
poet ; and ‘ Newspapers and the World,”
by Mr. Wilson Harris, a journalist of wide
experience and authority.

Foreign Language Courses.

The foreign language courses will be
undertaken by Mademoiselle Camille Viére
and Monsieur E. M. Stéphan, who, in
addition to their respective courses, will, on
alternate Mondays, broadcast together
amusing dialogues of everyday French life.
Dr. Herbert Schroeder will give German
readings, and Dr. A. R. Pastor readings in
Spanish. Miss Rhoda Power will continue
her history broadcasts, and will also be
responsible for the narratives from the
mythology and folk-lore of the world. Sir
Walford Davies will be in charge of the
music broadeasts, and the speech and
language course will be in the care of Mr. A.
Lloyd James. Nature-study talks are
again to be given by Miss Clotilde von Wyss.
and rural survey talks by Miss Charlotte
Simpson, B.Sc. The latter series is com-
plementary to the
farming talks of Dr. B.
A. Keen, D.Se.

Popular Wireless; January 11th, 1930.

radiate on the national programme wave-
length of 261 metres. Daventrv 3 X X will
radiate the same programme as the 26i-
metre Brookmans Park transmitter. It is
not intended to publish details of the pro-
grammes, since the transmissions are for
test purposes only ; but, states the B.B.C.,
they will be sufficiently contrasted to
prevent all possibility of confusion.

A New Psychology Series.

The first Sunday in the New Year
(January 5th) saw the beginning of an in-
teresting new departure in broadecasting ; for
Dr. E. 8. Waterhouse, lecturer in Psychology
and the Philosophy of Religion at the Wes-
leyan College, Richmond, and a member of
the Senate of the University of London,
started a course of twelve lectures on
religion in the light of pyschology. The
following is an outline of the course :—

1. Where from and where to? The
Beginnings and Ends of Religion. 2. * As
a Little Child”: how children sec it.
3. The Self we do not Know : Unconscious
Experience—its Meaning. 4. Sense and
Symbols: The Value of Imagination.
5. Belief, Over-Belief, Unbelief : Suggestion
as @ Factor in Belief. 6. Reasoning.
Feeling and Acting: Intellect and Heart
in Religion. 7. “ Like Lost Sheep ” : The
‘Soul Astray. 8. Turning Again: Con-
version and its Value. 9. The Heart of
the Matter : Prayer. 10. The Crowd and
the Group: Fellowship i Religion.
11. Health and Healing: The Religion of
Body and Soul. 12. The Mystic Way:
Things that pass Understanding.

This course has been arranged to meet
the needs of thoughtful students of religion
in gemeral. The series is to be broadcast
every Sunday from 5.45 to 6.15 p.m. from
Daventry 5G B and subsequently from
Brookmans Park No. 2 transmitter when
that becomes available.

It is hoped that in many places listening
groups may be formed for the discussion of
thesc lectures, which are bound to provoke
and stimulate thought and discussion.

HIER RADIO WIEN'!

Professor H. J.
Fleure, D.Se., has
planned the series on
“Peoples of the
World, and Their
Homes,” and the talks
will be broadeast by
various travellers of
repute, including Sir
Herbert Samuel, Cap-
tain G. I. Finch, and
My. L. 8. S. O’Malley.

& & Ed

The B.B.C. an.
néunces that on every
Sunday until further
notice an alternative
programme test trans-
mission will take place

from 2 to 3 p.m. from e

the two transmitters
at Brookmans Park
and from Daventry 5X X. This test is
being added to the existing series in order
to assist those who cannot take advantage
either of the morning or evening tests on
weekdays.

One transmitter at Brookmans Park will
radiate on the Regional programme wave-
length of 356 metres, while the other will

The H.F. oscillator and (uning section ot the Vienna transmitter.

Dr. Waterhouse has alvready given a
comse on Comparative Religion, which
*attracted more than the average amount of
interest and appreciation.

R TR R AR RN R L HE R TS
Next Week is. Radio Week,
SR
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LIFE STORIES OF FAMOUS BROADCAST STARSN?7 _.

BROAD:(

Muriel

OW the tables have turned! How
oddly the pendulum of Fate has
swung! Here am I asked by the

Editor of PopuLar WiIRELESS to tell the
story of Mrs. Butcher and myself—for
Muriel is really my wife—yet less than four
years ago we were opponents of the B.B.C. !

It was our contention then that they
did not pay enough for valuable and
exclusive material, and for many months
we would have nothing to do with broad-
casting. And now? Well, we've both
changed our view-point. You should see
our morning mail !

Enemies of Radio !

In any case, opponents or not, our first
broadcast could not have been made under
more auspicious eircumstances. It was part
of an outside broadcast from the Albert
Hall! We had agreed to assist in a charity
concert there, and found at the very last
moment that the proceedings were to bo
heard by listeners.

Enemies of the radio as we were, we
attempted to draw back, but when we
heard that all the other artistes had con-
sented, we could not very well continue
in our opposition, and finally agreed. That
was the end of our disapproval of the B.B.C.
The next day brought such a delightful pile
of correspondence entreating us to appear
again be?ore the" microphone that we did
s0, and gave a performance from Savoy
Hill

It was one of the most frightful events
of our stage caréer—from our point of view
—for we felt quite lost in the unfamiliar
surroundings of the studio, even though
we had previously made gramophone
records. Now, however; you might say
that we are hardened ‘broadecasters. At
least, we do think that we understand the
microphone, ‘and we are not quite so
afraid of it.

The First ** Engagement.”

As with our wireless activities, so with ouf
stage careers. In each case, we were both
given the miost’ anspicious start. Muriel’s
musical gifts are inherited from her father,
who was a professor of singing at the Royal
Academy of Music, London, and she
practically started her stage ‘career when
little more than a child, in the never-to-be-
forgotten “‘ Follies,” founded by Harry
Pelissier, where she was the original singer
of ¢ Moon ! Moon ! ” a tune that has-almost
become a folk-tune itself. But Pm afraid
that here I must skip a little. I could fill

| STING FOL}
SONGS to the WORL,

BY ERNEST BUTCHER

George and Ernest Butcher are
among the most popular radio artistes.
Here Mr. Butcher tells the interesting story
of the couple’s introduction to broadcasting,
and some of their microphone adventures.

pages with “ Follies”” memories. for my
wife can talk for hours about those early
days.

Meantime, I had myself studied at the
R.AM, and had joined a concert party,
and it was shortly after this that we met.
Of course, it was something like love at first
sight. T said * Can I escort you home ?
and she said ““ Yes ”-—but, anyhow, this
has nothing to do with wireless.

From that time we linked up. and began
to sing the Folk-Songs I had always loved,
at first at concerts and then on the halls,
where no one had ever thought of doing
them. Work was interrupted by the war,
but from 1919 onwards we made headway,
and so come to the present day.

With television the lot of the broadcast ‘° turn *’

would be far easier. Here is a cathode ray tube

which forms the receiver of a mew American
television system.

Nowadays, we both enjoy studio work.
For one thing, when you get accustomed
to it, the silence and the privacy are very

‘delightful conditions under which to work.

I shall never forget when we were appear-
ing at a certain music hall where a
performing donkey was quartered right
under the stage. He was so enchanted
apparently by our song about the Nightin-
gale and the Moon that he attempted to
join in, and his loud ‘“ Hee-Haw ! made
the audience scream with mirth. You get
nothing like this in the wireless studio !

Nor do you get performing sea-lions.
We were once appearing at a small theatre

where a pack of these creatures were housed
just behind the stage, and they made such a
noise barking, and splashing about in their
tanks that our songs were almost drowned
in the din !

Every night we sat by them and gave
them biscuits just prior to our appearance on
the stage, but would they be silent ? They
would not. Directly the curtain rose on
us, the sea-lions’ chorus commenced.

An Apnouncer’s Dilemma.

No, you get none of that in the studio. It
is absolutely silent, if anything too silent.
The quiet is apt sometimes to be oppressive,
and I am sure that the audience we occasion-
ally have in the studio feel it as much as we
do. Quite a number of them are so

unnerved by it that they quite forget to

laugh or clap and are relieved when the
programme is finished. As my wife would
say : ‘“ Poor darlings !

Stifl, the studio is not always like a
padded box. Strange things sometimes occur
of which the public know nothing, and 1
must violate secrets if I am to mention
them,

One of the announcers, for instance, was
a great humorist. One night, when we
were waiting in the studio for the red light
to flicker, and our programme to begin, he
was. busy in a corner eating sandwiches
and drinking tea—apparently having a
makeshift dinner. And the poor fellow must
have been hungry, for when the microphone
was switched ocn by the Control Room,
his mouth was so full that he could not
speak and could only gasp, gobble, gulp
and choke, whilst we silently shook with
laughter.

While Listeners Waited !

The next night we were again due to
broadcast and when we entered the studio
he signified his delight by doing a fairy
dance round the room in true Maud Allan
style I joined him, and round and round we
went, leaping about with arms wide and
generally behaving as though the padding
of the studio were fully justified.

Imagine the scene ! My wife shaking with
laughter in a corner, and the announcer
and I leaping around the studio—with the
red light flickering impatiently and un-
noticeg. It was five minutes before we
realised that we were keeping listeners
waiting, and then we were so breathless that
the announcer could hardly speak, and my
opening song might just as well have been
“Now pants the hart }
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Some details of particular interest to those who listen on the really short waves.
By W. L. S.

| SHORT-WAVE NOTES. i
§ :

b R e o 2 o o

" HAVE a large nuniber of interesting
letters to acknowledge from readers
who have been kind enough to answer

my appeal for information regarding new.

stations, éte., and will deal with those of
general interest this week.

H. S. H., of Coventry; reports hearing
two aeroplanes over the Cardington airship
hangar working on telephony, on a wave-
length that I should imagine, from his
description, to he in the neighbouthood of
40 metres.

They were using the * call-signs” of
Buttercup and Buffalo Red. Has anvone
clse heard them ? I often used to receive,
or: a higher wave-length still, two mysterious
stations called Daisy and Stark, who used
to converse about evervthing in general,
but were obviously not amateurs or pirates.

The ¢ Leviathan ** Service.

2AOP, of Glasgow. reports a trans-
atlantic telephony serviee . operating on
72 metres hetween Deal, New Jersey, and
W S B N, which appears to be the
“ Leviathan.”

He says that the WS BN operator is
very bothered over harmonics of the ship’s
other transmitters, which form an annoying
accompaniment to American millionaires’
small-talk !

He makes another remark, with which I
agree entirely, regarding the excellent
properties of this wave-length (round about
70 metres), for work of every kind. Skip
distances work out conveniently, and it is a
thoroughly useful all-round wave-length.

And British amateurs have lost the
73-85-metre  band {rom their licences,
because they didn’t use it when they had

got it, because of the tremendous 40-metre

craze.

A reader from Jubbulpore, India, sends a
very interesting account of receiving con-
ditions in that part. Regarding 5§S W,
he finds that the midday programme
received out there at 6 p.m. is usually
excellent, whereas the programme from
7 p-m. onwards is not worth anything.
Also, since 2 L O has shifted to Brookmans
Park the strength of 5 S W appears to have
gone up!

“ Brooklyn’s Own Station.”

We talk here about unaccountable noises,
but one of the Jubbulpore variety eclipses
all that T can hoast experience of myself.
A tremendous roaring noise in the speaker
for the wholc of one evening was traced:
at dayhbreak to a large “flying fox” that
had flown into the overhead power lines
and electrocuted itself !

Two or threc enthusiasts have been
querying about a station up in the region
of 60 metres, which announces itself as
“ Brooklyn’s own station,” and occasion-
ally gives & call-sign, which is believed to bhe
W2XBH.

Can anyone enlighten me or give definito
particudars ¢ T, personally, must plead
guilty to keeping well below 60. metres
nowadays, and have not heard it myself !

B e e S e o o

A Manchester reader suggests that a
short-wave set. with. the .following refine-
ments incorporated would be very popular :
(1) H.F. with switching or extra aerial
terminal for going on to detector. (2) Pro-
vision for elimination of hand-capacity
effects and H.F. current in the 'phone leads.
(3) A vernier adjustment for the reaction

A RUMANIAN STUDIO.

« etr!
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E. J. W., of Ware, thinks he can.enlighten
th¢ Oxfdrd reader who was dsking for
particulars of a mysterious transmission he
heard on 25 metres or thereabouts.

E. J. W. has heard, on this wave-length,
the Dorchester beam station calling the
yacht < Elettra,” and giving gramophone
records. Apparently he transmits every
half-hour or o from 11 a.m. till 7.30 p.m«
Many thanks, E. J. W, I hope thig has
solved the other reader’s problem,

A *Humless *> Mains Unit.

S. 8., of Oldham, i3 very anxious to know
the make of the eliminator I. mentioned
recently as being in use on my short-waver,
and as giving no hum whatever. Wild
horzses would not drag it from me in print,
S, 8., but it is n:t
the make you men-
tion !

hTE In any case, [
should imagine . that
every commercial

climinator worthy of
the name would give
equally ‘good results,
particularly if one
were to connect a
few more microfarads
across the detector
H.T. tap.

I have made at
least four eliminators
for myself, and the
standard by which
they were passed as

fit ’ was that they
should supply the
H.T. to a short-wave
set down to 12 metres
without hum. I had
w trouble in any
case.

De-coupling Deviees.
“Hum " due to a
bad eliminator, and
“motor - hoating,”
due probably to feed-
back and coupling
effects in the set,
should not be con-
fused. In any case,
1 short-waver ought
to be provided with

A view of the studio ot the Bucharest broadcasting station which clearly )
shows how it is draped to avoid echo.

coil as a cure for flat spots in the tuning.
(4) The name of a reliable slow-motion dial
that is noiseless (he has bought four and
isn’t satisfied yet). (5) A totally enclosed
S.G. H.F. stage. (6) The names of proved
ohokes. (7) A good aluminium panel.
Certainly there are some good points in
this list. Regarding chokes and slow-
motion dials, though, I am afraid he has
been unlucky. I have used at least six

-makes of dials over protracted périods

without any grumbles whatever, As for
chokes, my present short-wave receiver
doesn’t possess one.

The “Elettra® Again,

I should he glad to have other readers’
remarks on the above list, and would
probably be ablc to describe a receiver
incorporating most of the * refinements”
mentioned without unduly departing from
the circuit arrangement of my present one,

de-coupling  resist-
ances, even if it is
to be worked off
batteries, or all sorts of horrible symptoms
are likely to be present.

I have standardised a 20,000- or 30,000-
ohm resistance, bypassed to earth by at
least 2 mfd. (preferably 4), and a choke
output cireuit on all my- future short-
wavers, and, in addition to these precau-
tions, I often find it beneficial to connect a
further 2 or 4 mfd. right across the H.T.
and L.T.

Naturally, a poor earth is a great draw-
back to the use of a short-waver operating
from the mains. Also the presence of mains
leads behind the wall or under the floor
near where the set is operating, causes nasty
troubles that are rather difficult to obviate.

Next Week is Radic Week
Let Your Friends Listen.
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ANY are the wses of a milliammeter
to the experimenter who tackles his
work in a truly sclentlﬁc manner,

and if thls were an article on ‘“ Trouble
Hunting,” they could probably be enumer-
ated ; but in this article we are really con-
cerned with the instrument itself, and with
the simple means of increasing its sphere of
usefulness,

Arranging the Range.

You may have an instrument, for instance,
reading’ from 0 to, say, 10 milliamps, but
to deal with the larger output you are
now using, you wish the instrument could
measure 20 to 30 milliamps. Your wish
can easily be fulfilled without purchasing
andther in-
strument.

the meter
could well
have been
of only 2
milliamp
range, yet
easily
adapted to
handle
even filament current without the least
deleterious effect.

Fig. 1 shows the principle. A resistance,
R, is shunted across the instrument, of
such a value as to divert all the current in
excess of that necessary to actuate the
pointer.

Thus, with a '0-10 miliamp range, ‘the
current required to move the pointer over.
the measuring scale is obviously 10 milli-
amps, and the same instrument will serve
to measure 20, 30, or a 100 milliamps if
matters are so mranged that only 10 milli-
-amps always traverse the instrument for a
full-scale reading. In other words, the
meter and shunt together form a “ divided
circunit,” and it is only a question of arrang=
ing the shunt resistance relative to the
instrument resistance.

The Multiplying Factor.

But it is at once clear that' the meter
now reads only a fraction of the current
to bc measured, and to obtain the latter,
the readings. must be multiplied by the
reciprocal of this fraction. This “ multi-
plying faetor ” is the first point to decide ;
it is simply the new, divided by the old
range, e.g., if the present full-scale reading
is 15 milliamps, and the range is to be raised
to 60 milliamps, -the multiplying factor is
.60 +15=4, and so on.

We have next to find what resistance
shunt-is required to give the multiplication
decided upon. In order to calculate this,
the resistance of the instrument itself must

£G./.

Showing how the milliammeter
can be shunted for the measure-
ment of large currents, °

In fact,

D e S
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A milliammeter is a most valu- :
able instrument and ean be made
to fulfii a number of purposes,

4 @s shown in this practical article. :
: By H. REES., +
*Ww“»¢¢“*

be known,” If thisis not given on the instru-
ment, it should be obtained hom the
makers,

Knowing this, and the multiplying factor,
subtract 1 from the latter, and divide the
resistance of the meter by the remainder ;
the result is the resistance of the shunt in
ohms. Or, expressing it mathematically :
if n= the multiplying factor, r = resistance
of instrument, then R, resistance of shunt,

&
ohms.

is given by
n—1

As an example suppose a milliammeter
of range 0-5 milliamps is to be multiplied
to measure up to 30 milliamps. Let its
resistance be 30 ohms. The multiplving
factor will be 30 --5=6. Subtracting 1
from this, and dividing the remainder 5
into 30 ohms, gives a value of 6 ohms for
the shunt resistance. Or using the formula

30
R=——+=6, as befoxje.
6 —1
Only Ohm !

A shunt of this value could be obtained at
a fairly low price froma firm of instrument
makers. It would be corrected within very
small limits {01 per cent, 0-2 per cent, etc.),
the price, of course, varying mth the .
accuracy desired. -For ordinary measure:
ments.on a receiver, however, very great
precision is not essential, and an’error of
2 or 3 per cent would be of little conse-
quence. Theshunt can, therefore, be ecasily
made by winding the proper length of
resistance wire on a small former fitted
with terminals (Fig. 2).

A voltmeter is really nothing but a high-
resistance milliammeter with its scale cali-
brated in volts. The milliammeter can,
therefore, be used to measure voltage if a
high resistance is put in circuit to limit the
current to the working value.

Actually, a very high resistance will be

- required when the voltage is high, as a

milliammeter is a low resistance instrument,
and so the method is apt to prove costly if
corrected instrument resistances are to be
bought.

Again, however, closely corrected multi-
pllers are not really essential, and -for low-
range instruments (not exceedmg, say, 10 to'

‘15 mlllmmps) ordinary wire-wound anode

resistances can “be used without ‘intro-
ducing serious errors,

Consider a milliammeter reading from
0-10 milliamps. Neglecting the compara-
tively low resistance of the meter itself, it
i8 clear from Ohm’s Law, that if a resistance
of 1,000 ohms is connected in series, the
Instrument current will be about 1 milliamp
with an applied voltage of 1.

That is, the meter will register 1 milliamp,
which also now stands for 1 volt. If the
applied voltage is 2, the reading will be
2 milliamps again, also representing 2 volts,
and so on. With a multiplier of 1,000 chms,
therefore, the milliammeter will be a direct
reading voltmeter up to 10 volts.

With a multiplier of 2,000 ohms, the
same instrument will serve to measure up.
to 20 volts, but the readings will now
obviously have to be multlplled by 2.
Similarly, 0-100 volts can be measured with
a resistance of 10,000 ohms and multiplying
factor of 10.

Cutting Down the Current.

Now, it is apparent that, in the last
example, a total-resistance of 10,000 ohms
for a range of 100 volts, is equivalent to a
resistance of 100 ohms per volt. This is
rather on the low side for the measurement
of the voltage of small H.T. batteries, etc..
for good instruments for such purposes have.
resistances of 500 to 2,000 ohms per volt.

Another way of putting it is to say that
the maximnm current of 10 milliamps
required for a full-scale reading is altogethor
too high & drain on. a small type H.T.
battery, so that means must be found of
reducing the current to, say, a half.

This can easily be accomplished by * over-
multiplying > the range. That is, by
increasing the resistance to 20,000 ohms and
using half the working scale only. The

— s —
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The shunt is easily made by winding a length of
resistance wire on a piece of fibre or ebonite:

multiplying factor will, of comse, now be
20, and the full-scale reading 200 volts,
but the current for 100 volts will be reduced
to 5 milliamps.

It is thus evident that the milliammeter
is a very flexible instrument, for by making
a set of shunts and multlphcls, the amatcur
can possess practically a universal testing
'set, which although not the last word in
precision, yet is sufficiently accurate to
‘meet all his requirements,
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) LATEST BROADCASTING NEWS.

“ JOE” LEWIS FULL-OUT |
{ AT BIRMINGHAM.

LONDON DRAWS ON SCOT-
LAND—MANCHESTER’S
LUCKY DIPS—SIR WALFORD’S
| SUCCESSOR—SPORT ON THE
AIR— ARSENAL v. CHELSEA— }
NEXT NATIONAL LECTURE. |

D e e = 1

THE Birmingham Station (or, as it is
known officially, the Midland Regional
Station) enjoys & greater reputation
than any other for the popular type of its
programmes, possibly because its functions
do not include the arranging and broadeast-
ing of any studio talks to 5 G B listeners.

Mr. Joseph Lewis, the Musical Director
there, is “great” on community singing
and other jolly, rollicking stuff, which
appeals to a large section of listeners not
vet so musically ‘educated as to dote on the
ultra-modern items which the programme
builders elsewhere think so essential.

After all, it must be confessed that real
enjoyment can be derived from an hour
of listening to songs which soldiers sing as
they march or sit round the camp-fire, and
the spirited shanties as warbled by sailors.

That is the type of programme arranged
for Thursday evening, January 16th, when
songs sung in the days of Waterloo, in the
distant campaign of the Crimea, in the
South-African War, and by the Tommies
in France and Flanders during the Great
War will be broadcast from the Birmingham
Studio.

The artistes are Edgar Lane, Vincent
Curran, Donald Davies, William Hughes,
John Rorke and Harry Saxton, who will
have the assistance of‘ the Birmingham
Studio Chorus and Orchestra. It will be
little short of a tragedy if the B.B.C. carries
out its intentions of axing the Birmingham
musical organisation. Anyway, nothing
untoward can happen until next autumn,
and much may come to pass in the interval.

London Draws on Scotland.

Two important items originating in
Scotland are included in forthcoming
programmes for London and other stations.
The first is a Burns Night concert arranged
‘by the Glasgow Station for Saturday,
January 25th, further details of which we
hope to givein due course.

The other is a broadcast adaptation of
* Huntingtower,” the well-known novel
by John Buchan, in the film version of
‘which Sir Harry Lauder took the leading
part. The radio version of this story has
already been broadcast to Scottish listeners
under the title of ¢ The Holiday Adventures
of Mr. Dickson McCunn.”

Manchester’s Lucky Dips.

The Regional Sclieme resulted, as every-
one knows, in the closing down of the
majority of the old relay stations, with the
exception of retaining their transmitters
until the high-power stations are working,
but the old studios still remain.

Northern Region listeners will hear
another “ Round the Region” programme
on Tuesday, January 14th, when itemé by
the Orpheus Male Voice Quartet will be
taken.from Sheffield, after which a switch-

0*.

over to Bradford will be made for excerpts
from a concert to be given by the local
branch of ‘the Music Society. Finally,
pianoforte items by Sidney Graham will be
heard from Liverpool.

Sir Walfoerd’s Suecessor.

The first talk in the new series on “ Music
and the Ordinary Listener,” by Dr. G.
Dyson, who succeeds Sir Walford Davies in
what has become one of the most important
features of the broadcast programmes, will
be given on Tuesday, January 21st, under
the title of “ Progress in Music.”

Sir Walford Davies has received hundreds
of letters expressing regret at the circum-
stances which have compelled him to cease
his famous evening talks, and although
many people find consolation in the fact
that his talks to schools will continue to
bring him regularly before the microphone,
the general body of his enthusiastic listeners
do not at all relish his complete absence
from the evening programmecs of 1930.

The B.B.C. and Sir Walford Davies are
probably well advised to arrange to give him
a rest from microphone work, but, unfortu-
nately, Savoy Hill is strangely evasive when
asked when Sir Walford is to fcturn. There
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is apparently a powerful movement bent on
permanent exclusion. This must be watched
and defeated.

Sport on the Air,

Provided weather conditions are not too
inclement fully 65,000 people arc expected
to be present at Cardiff Arms Park onm
Saturday, January 18th, when the great
Rugby International match will be played
between teams representing Wales and
England.

This number, however, is only a small
proportion of those who will be interested
in the match, and arrangements have been
made to broadcast a running commentary
on the play from London and other stations.

The commentary will be given by Captain
H. B. T. Wakelam, whose ability to give
accurate descriptions of what he sees has
made him famous in many branches of
outdoor sport. '

Arsenal v. Chelsea.

A running commentary on the second
half of the F.A. Cup match between Arsenal
and Chelsea, which is to takc place at
Highbury on Saturday, January 1lth, will
also provide another sporting ‘“ 0.B.” to

which many listeners
will look forward.
The commentators

THE “TWIN-WAVE” THREE.

lg?“'__
t

=

will be Mr. George
F. Allison and Mr.

Derek McCulloch.
The Next National
Lecture.

Sir J. J. Thomson
is to give the next
of the series of great
national lectures
which is to be broad-
cast from all stations
on. January 27th.
This lecture will be
the fourth in the
series, others having
been given by the
Poet Laurcate (Dr.
Bridges), Professor

i =

Here is a back-of-panel view of the fine three-valver described elsewhere in

this week’s “ P,.W.”

Eddington, and Pro-
fessor Trevelyan.

FOR THE

By CECIL LEWIS,

(Formerly Director of Programmes of the B.B.C., and well known to
radio enthusiasts as “ Uncle Caractacus.”):

¢
+
t
i A Specially Contributed Criticism of Current Broadcasting Events.
+

EW YEAR resolutions! We make
’em, and, alas! we brcak ’em! But
it is well to make a good start. Here

are one or two “‘ for the ordinary listener !
That’s you !
*® * *

“ I will be thankful for mercies ! Never
since “ Adam delved and Eve span” has
entertainment of such wide range and high
standard been brought right down to your
fireside ; and at a price which, when you
come to think of it, is almost rdiculous !

" You can hear the best music, tap the best
brains, dance to the best bands, and be
turned cither to langhter or tears, for the
cost of a set and ten shillings a year—for
“a couple o’ ducks,” as a jolly song had

LISTENER. i

it the other night. You’re lucky! Re-
member that you can hear Wagnerian O pera
or Mabel Constanduros in your slippers by
the fire, and no need for a long ride home
on the top of a bus on a wet night when
the show is over ! You're very lucky !

Remember that if it hadn’t have been
for wireless you might never have known
Sir Oliver Lodge, Sir Walford Davies,
Mr. A. J. Alan, or even me! You're very,
very lucky ! Be thankful.
- B £ 3 Ed

“ I will give Savoy Hill a fuir chance !™
Broadecasting is a new art. Every man
engaged in it id still learning his job. They
are experimenting, exploring all the time,

(Continued on page 979.)
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AT one time or another you have prob-
ably spent half anhour or so looking
through valve-makers’ catalogues, or
studying a valve guide in a wireless peri-
odical. {;I‘his may have been for the purpose
of learning something about valves in
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general, or of choosing a particnlar valve
for your own use.

In any case, you have almost certainly
found it a confusing business, and found
it very difficult to obtain a mental picture
of the points of difference between the valves.

By means of simple diagrams, however,
we can see at a glance how any one property
differs in various types of valve, and so we
will review the types which are now manu-
factured by nearly all makers, and have
become practically standardised.

Scven Types of Valves.

First, there is the type usumally recom-
mended for high-frequency amplification;
and sometimes for use in low-frequency

resistance-coupled circuits. This we will call-

the H.F. type.

Secondly, there is the type specially made
for use in resistance-coupled . circuits,
referred to as the R.C. type.

Thirdly, we have the general-purpose or
G.P. valve, which may be used either as
bigh-frequency or first stage low-frequency
amplifier or detector.

Azt
FiG. & MAX VOLTAGE 70 NEXT VALVE

N\ 200

:3 oo

——— A—e
g 80

' | | l | g <0

e 11| L

wry

C S§ RC HE GP LFE RV Pua FPENT
v

R e e e a2 ¢

Here is a chat about valves which
will do more to give the amateur
a thorough grasp of the application
of the various types than could a
whole book of orthodox theory.

By C. E, FIELD, B.Sc.
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Fourthly, there is the Jlow-frequency
amplifier, or L.F. valve, often recommended
for ‘use directly after a detector, before an
intervalve transformer.

Then come the power valves, and here
classification is rather difficult. We might,
however, recognise two types, which we
will call the power valve (P.V.), and the

‘super-power valve (P.V.A.).
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Finally, there are the two new types-
the screcned-grid (S.G.) valve, used for high-
frequency amplification, and the pentode,
which i8 a power valve with a very high
amplification factor.

Amplification Factor.

The feature of a valve which, at first sight,
is of the greatest importance, iy the
amplification factor. This is practically a
measure of the number of times by which
the valve magnifies signals, no account
being taken of the inter-valve coupling.

Thus, in the case of a valve with an
amplification factor of 10, voltage variations

—and, therefore, the signal strength—in the.

output circle of the valve are ten times as
great as those in its input circuit. In Fig. 1
are-shown diagrammatically the relative
amplification factors of the types of valve
enumerated above, all the figures being
taken from the catalogues of leadmv valvo
manufacturers.

The heights of the black lines represent
the amplification factors of the walves
drawn to scale. You will gain an idea from
the diagram of the enormous strides that

- have been made, for instance, in the manu-

facture of H.F. valves, when you remember
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that in the cally days of broadcasting tho
only valves available for high- frequency
amplification were general-purpose valves
with an amplification factor similar to, or
less than, that of the low-frequency amplify-
ing valve shown in the diagram.

Impedance and “ Slope.”

In Fig, 2 are shown the relative im-
pedances of the valves under discussion. It
will be seen that the valves with the highest
amplification factor also possess the lughcqt
impedance, which, unfortunately, is not a
desirable characteristic. A very low
impedance is necessary for a power valve,
because this means a large possible power
output for operating a loud speaker, and a
capability of handling a large voltage input
(i.e. strong signals) from the-preceding valve.

In the case of H.F. and R.C. valves, a
kigh impedance means that a rcla.tlvely
small percentage of the available output
from the valve is expended upon the coup-
ling resistance oz tuned circuit, and handed
on for futther amphﬁcatlon

(Contmue(l on nex! page.)
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VALVE COMPARISONS. }

(Continued frem previous page.)
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Since valves are required to have as high
an amplification factor as possible, consistent
with the lowest possible impedance, the
ratio of these two .figures, i.e. the ampli-
fication factor divided by the impedance,
is a very useful criterion of a valve’s per-
formance, especially as a low-frequency
amplifier.

This figure is given by the steepness of
the slope of the ordinary plate current-grid
voltage characteristic curve of the valve,
and so is often simply referred to as the
slope, but more technically as the mutual
conductance. The relative slopes of the types
of valve under consideration are shown in
Fig. 3, but it must he remembered that,
while the slope is a feature which largely
‘determines the relative merits of two valves
of the same type, it cannot fairly be used
for comparing, for example, a power valve
with a high-frequency amplifier. "

OCutput Qualities.

In Fig. 4 are shown the relative voltages
available from the different types of valve
at the following valve grid, the type of inter-
valve coupling being assumed which will
give the greatest signal strength combined
with good quality of reproduction. Thus,
the small power valve is assumed to be
followed by a 5 to 1 ratio transformer, the
L.F. valve by a 3 to 1 transformer, the R.C.
_valve by a half-megohm resistance and four-
‘Tnegohm grid lesk, and the H.F. and S8.G.
valves by H.F. tuned transformers.

It is noticeable from this illustration that,
in spite of its very high amplification factor,
‘the R.C. valve will hand on considerably less
voltage to the following stage than will the
L.F. amplifier or power valve followed by a
suitable transformer.

The signal strength obtainable from a
loud speaker depends almost entirely upon
-the power output from the last valve of the
receiving set. This, in turn, depends upon
the amplification factor, impedance, and
possible grid swing of the valve, and is a
figure which "is seldom given by valve
manufacturers.

In Fig. 5 the relative power outputs pos-
sible from the valves under consideration
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are shown. From this diagram it is evident
what an enormous increase in available
power results from the use of a really large
power valye.

" Fig. 6 shows the values of grid bias re-
quired by these valves, and is thus ‘an
indication of the relative strengths of
input signals that can be handled by the
different types. The remarkable properties
of the pentode wilt be clear from Figs. 5
and 6 considered together, for you will see

that the outputs of the pentode ‘and the
super-power valve are practically equal,
whereas the signal strength necessary to
produce these results in the case of the
pentode is only about a quarter of that
required by the three-electrode ‘valve.

Now, what about the cost of upkeep of
thesc valves? 1In Fig. 7 are shown the
relative plate currents taken under proper
working conditions. This diagram will
serve to emphasise the need for large high-
tension batteries, when good loud-speaker
results, involving the use of a large power
valve, are required, for it is evident that
the drain put upon the battery by a super-
power valve may be several times as great
as that produced by all the other valves in
the set, put together.

It will be realised, of course, that the
constants (amplification factor, impedance,
and so forth) of any one type of valve vary
considerably according to the make of valve.
These diagrams should, nevertheless, enable
the essential differences between the types
to be seen at a.glance, and should serve to
emphasise the importance of using the right
valve in the right place,

B A1274
FiG 7 FLATE CURRENT

S0

25
25

" s
1 2 T I I

o
56 RC. ME  GP. LF AV PYA AENT »14

D e

*-o-——&*

%RADIO REMINDERS.§

*“W‘MM”—“‘*

Among the easily tried-cures for electrical
interferenee are the hetter spacing of leads, the
avoidance of hidden mains wiring in the walls,
the provision of screening, and the placing of
large condensers across sparking contaects.

* * *

In home-made H.T. units-the rated working
voltage of the fixed condensers connected across
the mains should be greatly above the normal
voltage which the finished unit will take, so
that for 200-volt mains a condenser tested for
500 volts is advisable.

The frayed edges of flexIble wires may be
tidied either by a liftle blob of sealing-wax,
binding with cotton, or by pushing on a length
of bieyele valve tubing.

* % *

If your output filter is to incorporate only
one large fixed condenser instead of two, be
sure that its insulation is above suspicion as it
will have to bear the full voltage of the H.T.
supply across it.

* * *

The damping effect of a close-coupled aerial
eireuit is very much greater in a short-wave set
than in the case of a set working on ordinary
wave-lengths. i

* £ Ed

Instead of loose inductaziz= coupling between
the aerial and grid circuit it is often an advan-
{age in short-wave work to use capacitative
coupling, obtainable by means of a neutralising
condenser.

* * *

Before trying to find a fault in a receiver,

always diseonnect the batteries.
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'AMERICAN RADIO
PRACTICE. '
: (FROM A CORRESPONDENT.)
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IT is interesting to make comparisons
between our popular radio ideas and
those of America. The Americans
have developed the A.C. receiveis to a
high state of perfection, and battery-
operated receivers are in the minority. This
state of affairs has been brought abont by
the fact that in that country mnearly a]l
mains voltages are identical and all A.C.
Of course, there arc exceptions, and in
those places the battery rceeiver still reigns
supreme: Of course, all the new receivers
are screen-grid models. Here it might be
mentioned that the average .commercial
American receiver employs four scrcen-grid
valves. :

The American prefers to use a Jarge
number of valves and to work them all at a
low state of sensitivity, whereas the practice
in this country is to use as few a number of
valves as we possibly can and work each
valve at its highest point of efficiency.

Four S.G. Stages. }

The American receiver ig now practically
a standard article. Practically all manu-
facturers build theiv sets on the following
plan: They use four screen-grid valves, a
detector valve and two stages of L.F.; the
last’ stage being a push-pull combination.
The receiver is, as before mentioned, A C.
operated, and so four hundred volts of so
can be applied to the output valves.

A moving-coil loud.spedker is invariably
employed. Only three controls are used,
one to switch on with, another to tune in
with, and another for volume control. : The
better-class receiver is invariably placed in a
 tall-boy ™ cabinet, the receiver in the
upper half and the loud speaker in tho
lower half. The set is invariably built‘on a
metal chassis, and looks very neat -and
sturdy. Ganged condensers are always
used to provide one-dial control.

The one-dial control set has been greatly
developad 'in America, but, of course; has
been hampered over here by the fact that we
have two wave-bands to deal with. ~ The
only wave-length range used in America
is from 200 to 550 metres.’

Reaction receivers are absolutely the
wrong .thing in America, and are never
used. Where screen-grid valves are not
used, the usual method of obtaining
sufficient sensitivity is to adjust the H.F.
stabilising devices until the set is practically
oscillating. '

Screening the Components,

The sereen-grid valve has the grid (not
the screening grid) taken to the top of the
cap (which, by the way, is not a terminal as
with our valves, but merely a round metal
cap on to which a wire is fastened by a.
crocodile clip). Our method of placing a
valve halfway through a shield is never
used. ’

The whole valve is generally placed in a
shielding can as, also, are the coils. In the
newer models the tendency is not to place
a valve and =all its components in a shield
altogether, but to shield each separate
component. F
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not a sound n

the badsground

A dead silent background is the first thing you

notice about the reproduction a Lissen Trans-
former gives; you get volume, you get purity,
because the notes of musi¢ stand out with startling
definition.

It is well worth while to replace any specified
transformer in any circuit you are building with

THE LISSEN SUPER TRANSFORMER

~—uwith which you get almost perfection amplification—

The laboratory curves taken of the Lissen Super Transformer
prove that there is exceptionally evem amplification over the

who'e band of audible Irequencies, and it should.be noted that
these curves have teen taken with ordinary
standard. valves. Two ratios 34 to 1 and 19,

2T to 1. Each =

upon

a- Lissen Transformer; and il you want to bring
you old set yp to date, the first step is to get a
new Lissen Transformer for it. Because by doing
this you get rid of .the rustling background which
less carefully-designed transformers always will
produce; the notes of music, words of song or
speech are amplified in a background upon which no
other sound is heard.
The

¥amous 8/6 LISSEN TRANSFORMER

¥ 3¢ all ordinary purposes this Lissen Transformer at 8/6 has
proved itself the equivalent of many at double the price. and its
populnnty has been reflected in huge sales. In the two vears
smce it was introduced it has earned the title of /
" The Transtormer that never breaks down.”
Ratio 3 to 1L

ISSE

TRANSFORMERS

Oblainable of all Radio Dealers.
LISSEN LIMITED, WORPLE ROAD, ISLEWORTH, Middlesex. Factories also-at Richmond (Surrey) and Edmonton.

{Managing Director :

T. N. COLE.)

.
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OSRAM

SURER - POWER EMNA:;?i ;‘1;
VALVES Sold by all
. i ° Yy a
thew:rl;,:r::fmes Wllh the Wireless Dealers
| louder, clearer and

more life-like.

“TENACIOUS COATING"

Advt. of The General Electric Co., Ltd., Magner House; King.m'ay, Londaon, ¥.C.2,
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How Does An Elecirolytic Condenser Work ?

F. P. D. (Harlesden)—*Could you
explain roughly what is the general prin-
ciple on which electrolytic condensers (such
as those used in L.T. eliminators) work ?”

An electrolytic condenser is made up of
metal plates suspended in an electrolyte, and
works on D.C. voltage only. If a uni-
directional voltage is applied a current
flows from plate to plate. This makes a
gas form on the electrode.

This gas forms a thin film between
electrode and electrolyte, and this gas,
being an insulator, stops further flow of
current because, contrary to practicc in
primary cells, there is no depolarising sub-
stance present.

The thin layer of gas thus also forms an
effective insulation and makes late and
electrolyte form a condenser. If the gas
film is very thin the capacity is extra-
ordinarily high, higher for given volume
of container than if thin paper were used.

The condenser is only useful for D.C,
current, and as far as 1 know cannot be
used for very high voltages, when the gas
film would break down.

Disconnecting H.T.

8. C. {(Cobham).—* When the H.T.— is
connected to the L.T.—, and the LT. 4
goes through the ‘“on-off ” switeh, is it
safe to leave the H.T. leads plugged in
without any fear of the H.T. current
being consumed when the switch is off !
If it is not safe, is there no other means of
making it safe than by pulling out the
HT. + plugs # ”

If the valves are cold, no current can
flow from the H.T. + if that terminal is

connected only through various circuits-

to the anodes of the cold valves. There
may be, of course, some little leakage
through the components of the set to earth,
and sometimes electrolytic action is set up
in the fine wire of transformers-owing to a
leaky current from the H.T. 4+ to earth.
Some people prefer to ““diss” H.T. before
going to bed, by removing the neg. plug,
but with modern components I don’t think

¥ -+
Under the above title, week by
week, Capt. P. P. Eckersley,
! M.LE.E., late Chief Engineer of
-t.heB.B.C and now our Chief Radio z
Consultant, will comment wupon
radio queries submitted by “P.W,”
‘readers. But don’t address your
queries to Capt, Eckersiey—a selec-
tion of those received by the Query
Department in the ordinary way ‘
will be dealt with by him.

The very careful

it's really necessary.
(Al

person will diss both H.T. and L.T.
this does not apply to mains units.)

_ YOUR 1930 RESOLUTION !
1 will always keep plugs tight in their sockets,
by oceasionally opening them with a« penknife.””

Howls When L.S. is Touched.

T. C. M. (Bradford).—*“ Why does my
set squeal when I touch the loud-speaker
terminal ?

¢ Apart from this annoying howl, the
set functions perfectly well, and the quality
of reproduction is excellent.”

Probably a low-frequency reaction effect
of some kind: - The capacity of your body is*
sufficient to throw back energy into earlicr
valve stages.

This causes oseillations and these quench
themselves, but having quenched they

restart . . . nothing forces them to stop
except themselves! . . . and stopping and
starting some thousands of times a second
they throw in and subtract energy from the
loud speaker some thousands of times a
second and, of course, the faithful loud
speaker howls at its treatment.

A Frame Aerial Puzzle.

H.-F~ 8. (Lee).—*“1 am contemplating
the construction of a portable receiver with
a screened-grid H.F. stage. The frame aerial
is to be built into the cabinet. and to
prevent interaction with the H.F. circuits

.I am thinking of winding it astatically. Is

there any objection t6 an astatic frame
aerial 77

What do you mean exactly by an astatic
coil ? If you mean one which is wound a
bit one way and a bit the other so that no
apprecmble external field is produced
vou'll get no pick-up on it as a frame aerial.
Sereen your H.F. stage, and use a conven-
tional frame aerial. -

Condensers in Series.

L. V. (Huddersfield).-— What is the for-

.mula for working out the value of two

condensers in serics ? I desire to connect
a ‘0003 reaction coil to a 0001.”
Let C, equal the capacity of the one

‘ condenser and C, tho capacity of the other,

then C the final effective capacity is equal to
C,
LGl
C, and C,.

I think your last sentencghas gone a bit
wrong but a 0-0001 condenser in series wi th
a 0-0003 condenseris 3 x 1 X 10-8

) 3+1 x104
which equnals 0-75 X 10-4, or 0-000075.

Baffle-Board Dimenslons.

-J. D. U. (Wandsworth).—" Is it better to
employ a hox baffle of reasonably small
dimensions or a flat baffle with a slightly

“larger frontal area.”

“The -larger the “frontal area™ up to
reasonable dimensions is theoretically the
better, A flat 3 ft. by 4 ft is good and
reasonable,
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for the current supply to wirteless re-
ceivers, and here we have found so many
wrong, or at least incomplete, assump-
_tions behind usual practice, that we think
some account of our work would be
welcomed. )

The whole question seems to have been
in urgent need of review, and the imme-

diate result of our investigations is that

RADIO suffers from a difficulty which
seems inevitably to afflict every art
or science which has developed very
rapidly : much of its current practice is
based upon assumptions made in the early
days which no one has since had time to
examine critically.

Those assumptions may be .right, and
they are very often, but things move, so
fast that most of us are too busy taking
advantage of new developments to stop
and inquire into them. The result is that
those of them which happen to be wrong
live on indefinitely and lead us astray
in the same old way time after time.

In hopes of doing our bit in the direction
of abolishing a few of these fallacious and
misleading assumptions every now and
again, it is the custom of the “P.W.”
Research Dept. to pick out some established
practice whenever time permits and
subject it to analysis and eriticism in which
nothing is taken for granted.

Urgent Review Required.

Often, of course, we draw a blank, but
in a proportion of cases something useful
results, -and we are able thereafter to
straighten out and rationalise our practice
in relation to the particular bogey we have
abolished.

As a rule we do not trouble the reader
with any special account of these alarms
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and excursions, but merely embody the new
schemes we have developed in our future
set designs, or what not, but now and again
we come upon something which is interést-

ing in itself, and seems to call for sepatafe

description. '
Recently we have been sifting through
the whole subject of the use of the mains

we are now in a position to produce a
line of designs for mains units which will

be more efficient, safer to use, and more
logically and economically arranged than
those previously available. More of this later.
Let us take a few examples and show you
how often the usual methods hitherto
employed have been bascd upon ideas too
hastily assumed to represent the one and
only way of doing things. Consider, first of
all, methods of making the earth connection
to a set working on a D.C. mains H.T. unit

BB N TR TR RO TS

Mains units and sets are becoming more
and more popular and their populanty will
increase as the new electricily schemes are
brought into operation., In view of this, the
¢ P.W.” Research Dept. has decided to carry
out intensive investigations into the subjéct
of radio mains devices with a view to the
production of safe designs that will com-
pletely meet the requirements of modern
times. Safety in installation and operation,
and inexpensiveness in construction and
low rnnning costs are the main ideals at
which we are aiming. Some indication of
the measure of our success is given in the
accompanying article, the seconl of- a
short introductory series.

2, MAINS UNIT FACT3 AND FAL-
LACIES. -
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(we propose to deal with D.C. problems
first). )

Now, the almost' universal scheme has
hitherto been that illustrated in Fig. 1.
It is, of course, necessary to provide a large
fixed condenser (usually of 2 mfd.) in series’
in the earth lead to eliminate risks of short-
ing the mains, and the custom has been to
include this in the H.T. unit. .

Unnecessary Complications.

One side of this condenser is then con.
nected to the “E” terminal on the set. and
the earth lead is taken to the other side.

But look at the wire running between
H.T.— on the set and the “ — > terminal
on the HT. unit. Do you obscrve that
H.T.— in the set is wired to the L.T.
circuit, which is bound to be earthed in any
normal set ?

A glance ‘at Fig. 1 will show that the

- E terminal there is connected through the

filament wiring to H.T. — and so across to
the mains unit, and you can take this as
‘being typical of practically any set. Fig: 1
is really just a skeleton diagram showing the
filament, earthing and H.T. negative
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connections of any set, although only one
valve is shown.

Just observe that we have here two
connections between the set and the -H.T.
unit which could just as well be combined
in one, Why not arrange matters as in
Fig. 2?

Here we have a single lead from H.T. —
on the set to the negative terminal of the
H.T. unit, and the .series earth condenser
is connected to this same point. The earth-
lead then goes on the other side of the
condenser, and there are your connections
completed with one less lead between set
