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HAS NEUTRALISING MISLED US?-By PERCY W. HARRIS, M.LR.E,
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POWER DIRFLT FROM A.C.MAINS

7 WIRELESS
A withouT
" BATTERIES

HE LATEST MARCONIF-valve achievement enables

vou to obtain the necessaty power for operating

a radio set through the electric light socket direct from

A.C. Mains; thus entirely .dispensing with accumulators
or batteri ies.

MARCONI TYPE K.L.1-employs a new principle in
radio valve design. The electrons are not emitted from
the filament, but from a separatc cathode heated by
thermal radiation.

MARCONI TYPE K.L.1_is a general purpose valve
cyperated through a S},ocm.l transformer which supplies
up.to 8 amperes at 4 volts for the filament, T150-150 volts
for the H.T,, and 3 volts 2 amperes fot a U5 Valve used

as a rectifier for the H.T. supply. Although adaptable to
almost any existing receiver, a special circuit is required,
particulars of which are obtainable ‘on reqiest

" y

3 ; | from your usual radio dealer or direct from
i . THE MARCONIPHONE COMPANY; LTD,,
! <’ = Registered Office :— Head Office :-

! Marconi Houze, Strand, V. 210-212, Tottenham Ct. Rd., London, W.

§

ARCONI

VALVE TYPE K L1

f APPROXIMATE DATA:
Fil. Voits .. 35 Fil. Curvent |, 2 amperes
Anode Volts . 100 Amp. facier .. 5.5

Linpedayce .. 5,500 Ghms Noimnal Slope .. 1°361:2a voll

M.P.O. 863 C.
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!UST as 1t pays to get a good
pair of shoes, a good
and good clothes, so does it
pay to get a good loud speaker.
It will last, it will look well
always, it will give enduring
satisfaction, and though 1t
may cost a Httle more in 1nitia)
outlay it will prove to be an
economical investment in the
long run. Good loud speakers,
moreover, are not necessarily
expensive—the world-famous
AMPLION 1s obtamable n
21 different varieties at prices
ranging from 38/- to thirteen
guineas and every Amplion
carries with it a service guar-
antee which infallibly ensures
satisfaction.

Announcement of Graham Amplion Limited, 25, Savile Row, Lordon. W 1.
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Guaranteed efficiént in construction and design, ,I ”’/”//l///
*“Lorus "’ Components are good enough for the ”’//////
most elaborate set, and yet reasonable enough in

price for the least ambitious.

Improve the appearance and get the most out of
YOUR set by using ** Lotus * Components.

“LOTUS” VERNIER COIL HOLDER

(Pat. No. 244251)
The Moving Block CANNOT fall.
Holds the heaviest coit securely in position and prevents
fading away of volume. Vernier movement reduces speed
of moving ceil blocL by eight fimes. Made for left or
1ight hand.

PRICES.
Feor outsade panel mounting—-2-way ... T
do. 3-way .. = 10/8
For |usldc ‘baseboard niounting with 6-in. handie-—2-w ay 8/-
Do. do. do. 3-way 12/6

“LOTUS” BUOYANCY VALVE HOLDER
(Pat. No. 256833. Pro. Pat. No. 20339}

“Absorbs shock, protects valves.

Springs and valve sockets locked together to make

definite and permanent conndction, Mnde with termi-

nals and withont, also with Grid Ieak cnclosed in

Bakclite base; which eliminates unnecessary wiring and

soldering.
PRICES.
Combination Grid Leak aud Terminal Valve Holdet 3/9
hrmmal Valve Holder ... - o Ba 2/8
Valve Holdeg without Terminals 2/3

All Anti- \llcrophonn. T\ pc

“LOTUS’ JACK AND SWITCH

Designed to occupy the minimum space, being only
1} in. deep. Of the finest Bakelite, they have nickel-
silver springs and contacts of pure silver. Soldering con-
tacts can be made to suit any wiring. Ope-hole fixing.

PRICES.

Jack Ne. 3, as illustrated 2/8
Others from 2[— to 3/—
Jack Switch No. 9, as itiustrated e 4}~

QOthers from 2 /9

“«LOTUS " JACK PLUG

For use with ‘“ LoTUs ’’ Jacks, but can be adapted for use
with any other type by means of spring sleeve fitment
supplied with each. Best Bakelite mouldings and nickel-
plated brass parts. To fix, the wires are placed in slots
and gripped into position by a tum of the screw cams.

Price, 2/-,
FROM ALL RADIO DEALERS;

Iﬂllﬂ[]@

ComponenT®

GARNETT, WHITELEY & CO., LTD.
LOTUS WORKS, BROADGREEN RD., LIVERPOOL

\3
o
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These three valves=are=designed to work

perfectly together on a small 4vaccumulator
or dvy battery.

Filament Volts...
_ Filament Current

0
Anode Volts .. . 40 to 120
Amplification Factor ....17-5

Impedance.. ...... 55,000 ohms

Filament Volts.
Filament Current

Anode Volts
Amplification Factor .......... 7
Impedance.......... 17,000 ohms

Filament Volts
Filament Curren
Afiode Volts . 40t0 120
Amplification Factor......... 8
Impedance......... 12,000 ohms

"With the introduction of the

new B.5.H. Valve, there is
now available a complete
range of super-efficient valves
for 4 volt batteries.  The
B.5.H. Valve is intended for
the H.F. stages, the B.5 for
detector.and early L.F. stages,

.and the B.6 for the ﬁnalA L.E;

stage.
These three valves provide a
combination of incomparable

efficiency and eccnomy for
multi-valve sets using 4 volt
accumulators or dry batteries.
A 3 valve set for example,
equipped with one of each
of the three types would
require a total filament current
of only 0.24 of an ampere, and
could be operated for over 80
hours for a single charge on
a 4.volt 20 ampere - hour
accumulator.

If you use, or wish to use, a 4-volt battery you w‘x'll get the finest possible reception at the lowest
possible running cost by equipping your set with one or more of the valves illustratei-eboze.

B :I: He ~ AWE S X
. ’7'0" The British Thomson-MHouvston€o: Lt ' .

1343



Popular Wireless, February 5th, 1927.

2k W=
- et fi l!,'., e
e

!I' ] Qo UL s~

for Cool T !
Smoking wJf:”’"’f%?“‘wl

'l‘)‘llu‘um\!g[l(uuu- 2 7
nv,.m»

e s
[

iy

PLAYER'S

CIGARETTES

10 for 6d. 20 for 111d.

50 for 2/5 .100 for 4'8




Popular Wireless, February 5th, 1927.

Four First-Class -

Recetvers

arec described in the February issue of

MODERN WIRELESS - 4 :

=Y
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Every radio enthusiast should make sure of the
February issue of MODERN WIRELESS (now
on sale, 1s.). Four very special sets are described
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Mr. E. J. Simmonds, M.ILR.E.,, F.R.S.A. ; and the
* Skyscraper,” a two-valve set embodying every
modern refinement and capable of real DX results.

in full, with complete working diagrams:
The “ Wanderer ” Five, a really splendid long-
distance loud - speaker receiver; the Midget
Reinartz Receiver, a compact, cheap, and
easily handled one-valver; a meodern Short-
Wave Receiver which uses two valves, designed
and described by the famous amateur transmitter,

AODERN

February Issue Now on Sale.

There are many other special articles, including :
The "Problem of Blind Spots, Aerial Efficiency,
Making a Tone and Filter Unit, and My Five-
Valve Set, by Capt. H. J. Round, M.LE.E.
(Chief Research Engineer of Marconi Co.).

Don’t miss this splendid number. Be sure to
ask for

WIRELESS

1/- Buy a Copy TO-DAY.

r
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» For l_oug service |
@11] i Cossor |

every time!

Published periodically in the interests of Valve \Users

A Sensational Valve Test

Cossor Valves hurled from aeroplane to prove that
new Kalenjised filament is practically unbreakable

When the cat becomes entangled in
the leads to your Receiver—writes our
Special Correspondent—and brings tho
outfit crashing to the floor, don't
despair  You won't find it necessary to
replace three or four costly valves—at
least ot if you are using the ones I
saw snbjecteg to a most amazing test
at Edgware a week or two ago,

In company with Mr. Sissons Relph,
of Amateur Wireless, Mr. Wheatley, of
Popular Wireless, and Mr. Thompson,
of Wireless World, 1 was invited to
witness an unusual kind of test. It was
nothing short of dropd)mg valves from
an aeroplane in full flight It seemed
a new sort of a joke—orne usually re-
served for the first of April. I was loth
to go—the whole thing appearéd to be
so incredible What else could one
expect to find but a few fragments of
broken glass? However the voice on the
'phone was insistent “ Please come—
the others have promised—and we know
you'l! oaly Kick yourself afterwards for
missing the most thrilling valve test you
are ever likely Lo see lsl’hst fixed mel
As a journalist I am all out for thrills!

On arrival at Highbury we were duly
taken around the works and invited
to choose a dozen Stentor Two valves
from among a huge stock ready for
despatch  We were then asked to insert
them into the ordinary kind of folding
carton and after sealing them to number
the boxes for ready identification. I
should mention that no cotton wool or
corrugated paper was used to protect
the valves On arrival at Stag Lane
Acrodrome the parcel of valves was
handed to Captain Barnard with .
stiuctions that they should be thrown
overboard at a height of not less than
500 feet. As there was a spare seat in
Captain Barnard's * Moth * my friend
Mr. Relph, of Amateur Wireless, ac-
cepted the opportunity of seeing what
Edgware looks like from the air.

They climbed into their seats, a
mechanic gave a few preliminary turns

to the propeller. " Contact,” cried
Captain Barpard, and with a roar
the machine dashed forward. In
3 few minutes it was back over
our heads. * Look out—here’s the

first one,” someone exclaimed, as a -

small object was seen to be falling
rapidly to the ground. There was a
general rush to pick up the first valve
ever to be thrown out of a 'plane. The
box was badly dented. but the seal was
intact, and vigorous shaking failed to
disclose whether there was anything
loose within. * Here’s another,” was
the shout, and glinting in the bright
sunlight—tumbliug over and over in its
mad glunge earthwards was another
little blue and yellow box. This time
luck was against it. There was an
ominous rattle as the carton was shaken
—the pilot told ue afterwards that this
box crashed against the tail ’plane. And
so at regular intervals these wonderful
little Cossor Valves were showered down
upon us. Like the parable ** some fell
on stony ground and some by the way-
side **—three did fall on a concrete road
and one landed with a resounding crash
upon a corrugated iron roof. ’

But ail—except ope—were retrieved
and taken—under strict supervision—
back to Highbury Mr Thompson, of
the Wireless World made himself re-

sponsible for their safe custody. I don't,

think that the great Mr Maskelyne him-
self would have been able. to have
substituted Dew valves without Mr
Thompson's knowledge !

On arrival at the works, the seals
are broken and the valves removed. As
we surmised, the one which struck the
tailplane is badly smashed And now
evervone is keved up with excitement.
One by one the valves are inserted into
a socket—a switch is moved, and the
needle swings over to say * All's well.”
Erery filament is intact 1118 incredible
Even the valve which 1s smashed also
registers a bull's eye, Eleven unbraken
filaments out of eleven valves—well

might we be proud ‘o think that this
amazing test took place in England.
Surely %ritish valves arc the best in the
world. As Popular Wireless in their
issue of January 8th remarked in com-
menting upon this test, “ It now
remains for some manufacturer to
agitate a valve in a cocktail-shaker and
then try it with a steam-roller!

Flashes from
the Test

Captain Barnard himself wag so sceptical that |
the acroplane test would not succegd that he bet
a member ¢f the acrodrome ground staff that
nt least hall tho valves would 6o emashed to
picces. Captuin Bamord is now half-scrown
poorer}

=+ L ] L » L 3 L]

There is- no truth in the rumour that A. C.
Cossor. Ltd., sre proposing to perform the
same'test with five hundred valves over Trafalgar
8quare.

] L] . * .

Nor do they propose to utilise this method
jor delivering velves to thelr wholesule depots.
L - - » »

0 deference to the wishes of the passenger
Captaic Bamard was carnestly requested pot

to loop the loop!
L L L 4 » L

Alter reading details of this test in Popular
Wireless one man wrote us that as he found
a Coseor brght emitter on the refuss heap at
the Welsh H: which gave him good service
for two ycars, be intended sesrching tho aero-
drome at Edgwarc for the missing one. And
‘his name wasn’t McPherson either!

The Curse of
. Microphonic
Noises

Science discovers a

new remedy
PR = T—

There is pothing miore irritating than to use,
a.valve sfflicted with microphonic poiscs. Let
anyone walk across the room—or touch the
table on which thp receiver is placed~and im-
medistely there is a warning *‘ Ping!” from
the loud speaker Microphonic noises can come
from & voriety of causes—but there are two
principnl ones. A very common reasn is
@ badly designed mounting aystem within the
valve. Sometimes the grid—or the anode for
that matter—is pot sufficiently rigid. It esn
move—very imperceptibly, of course, when agy
vibrations .are set up. But generally the (auis
lies with the filament. Siretched taut_as a
violin string, the average filument in vefy apt
to vibrate—and coce et in motion these tiny
vibratlons, unsecn of course by the human eya,
continue for quite a long time

Now & new method of filament manufacturo
Has becn discovercd which ends this curse. I8
is embodied b the new Cossoe Kalenised fils-
ment.

Imagize, i you will, & glass tumbler struck
a.sharp blow by s spoon A clenr musical note
is sct up due to the vibrations of its edge. But
bind it with string or poper tape and whas
happens? It ix as sileat aa the grave. The
wibrations are dumped out. Thia simple parullel:
will show why the Cossor Kalenised filument is
free from all suspiclon of micraphonic noises.

The wire core is surrounded by kalenieed
layers of non-metallic material. Thbe vilzations
are mnothercd at their source.

This exclusive Cossor feature is particularly
important in power valves, and it in interesting
to nate hat technical experts have—without »
single exceplion—commented strongly upon the
excoptional purity of tono of the mew Stemtor
Yower Valscs.

The D Hm’i[/orl "Jlm‘lr ¥ cany'ng ont the Test

H.ow long should
Valves last ?

—the ﬁlarhexit has the last

word every time !
e

In the carly days of liroadeesting we werd
lucky if valves lasted six mnonths. It perchance
one gave a whole vear's service it was somc.
thing to be shouted from the house lops. Now
séience hus taken s hand in the game. nnft* hus
given us o filamnent which will last for thousands
of hours ¥

Interviewed st the works of A. C Cossor,
Lid., the Chiet Rescarch Engineer gave our
rupresentative some details of thiv new Kelen-
ised flament. ' It is fundamentally different,’
he said, " to other types of tilument inas-
wmuch as it operates practcally without heat.
In the past the chief trouble with filaments -
has always been their brittleness duc to thq, |
constant ecomtraction and cxpansion whenever
the ‘current ia_awitched on.snd off. Because
the. Kalenised flament pcver contracts or ex-
pands its nature does not alter. It is ns pliable
after 2,500 bours as on the first day it is niade.”
°* Then.' presumably,”” asked our rcpresenta- -
tive, '* it does mot losg its emission.”” ** No;'
he ‘answered: "* because the clectron stream is
given off by the Kulemscd layers und wot by
the metal corautsell. The metal core serves
merely us a conductor of electricity There is
another point, g0, which ought net to be for-

- gotten.  And thitis the wide latitude of work-

ing voltages enjoyed by tbis inarvellous new
filament. A jyear or two uyo every receiving
set was embellimbed with s rheostat knob for
every valve. Delicate filament control became
a fad  Nom-techmical people wero scared off
wireless—they couldn’t understand the array
of knobs. Now we are much more sensible.
Any receiver fitted with Cossor Valves peeds
onfy an On.and-Off Switch. [t docsn’t requirc
apy sariable rhoostats—the Kalenised filament
‘n a Cossor 2-volt Dull Emitter starts giving off
ita electron emission a6 1.2 volts and reaches its
maximum at 18 volts. Even a fully charged
accumuintor won't hurm it—although of course it
won't give eny loudes resulta,”

A new

valve

—the Cossor
2-volt R.C.

VALVE design has
been advanced one
step further by the
introduciion of the
wonderful new 2-volt
Cossor Resistance
Coupling Valve. LF.
amplification with re-
sistances or chokes has
long been recognised as
giving the purest re-
production. "lts univer- «
sal acceptance has only_
been delayed through
the lack ot suitable
valves, The new
Cessor RC. has an
amplification factor of
40 and is absolutely
non-microphonic
ment consumption
‘1 amp.
Your Dealer stocks it.

14/-
Cossor

~the valve which
serves you longest
Gilbert Ad. 7602
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RADIO NOTES AND NEWS.

The Human Touch—An Irish Yarn-—Valve DX.—Another Kind Offer—* Poor Ol
Jo(e)"—Night Schools Up-to-date—Weather‘R_eports——The Fleétway ’Flu.

The Human Touch.

HERE is no denying that a: fine old
squawk has been set up about the
%ohtlon by the B.B.C. of nunks and

nannies in favour of ordinary ladies and
gentlemen in spattees and pullovers But
I am not sobbing my heart out about the
murder, either on my own account or that
of the youngsters, because [ really don’t
believe that anything like a majority of
them care twopence. As for the kids in
my house, the only time they will listen to
the wireless is when someone wants them to
go to bed. Yet I think this gesture of the
B.B.C. is destructive of *‘ the haman touch ”
and is therefore a bad sign. (We believe the
Uncles and Aunts are shortly to be re-
instated.—Ed.)

‘“ Fascimile ** Telegraphy.

ARCONT'S latest, a system which per-
mits the transmission of telegrams
in faesimile, rather knocks the bloom
off the joke about the old lady who would
not accept a telegram as genuine, on the
score ‘that it was not in her son’s hand-
writing. That reminds me of This Week’s
Bonehead, who wouldn’t believe his loud
speaker because, he said, * Electricity can’t

have a Yorkshive accent and a sniff.”

An Irish Yarn.
ALL you fellows who have heen doing
critical work with erystals might as
well put up the shutters, for you
cannot beat this. The Rev. Dr. Ellison,
of Armagh Observatory, writes to a Belfast
newspaper and states that on January 3rd,
about noon. the Observatory sent 2,500
feet of wire into the air by means of a kite,
and ““ earthed ” it. When it was ‘‘ earth
it was connected also to a seven-and-six-
penny erystal receiver, and “ all the North
American radio stations were heard with as
much ease and loudness as Daventry would
be on a set of several valves.”

ANOTHER

Benjamin Franklin, the Radio Fan.

O now we know that all the B.B.C. has
to do in order to give successful trans-
atlantic relays is to get a crystal set

and tie it to an ‘‘ earthed ~ wire 2,500 feet

Part of the transmitting gear at the station WRNY,
j New York.

long, with most of the feet np in the air.
The learned doctor gravely -continues;
“ The experiment was, of course, a repeti-

T T T T e L L IlllIIIIIIIIIIIIHIIIIHIHIHIIHHIIIIIIHIIIIIII!lllHIlIllllIIIlll|ll‘llll (TR HIRS

MAGNIFICENT FREE GIFT TO READERS

tion of that of Benjamin Franklin a centurv
and a half ago, when he drew down hﬂhtmnn
from a thunder cloud.” Guess and caleulate
that the American broadcasting people will
be tickled to death to know that their pro-
grammes sounded like Ben’s lightning.
Knights of the C.W. are hereby advised
that they need not in future report any

“ pick ups ™ nearer than Japan. 1 ecan ’t
cII?Iromc]o such small beer in these columns
(Ha 1).

An Interesting Hint,

THE reader who sent me the cutting from
Belfast, and whose superhuman re-
straint in refraining from comment

t]xereon I admire, tells me that he made

the * wave-trap ’ described in ** P.W.” for

Japuary 8th, and takes off his hat to it.

He adds that by turning the sw1tch to the

third position and msertlnn a ““ permanent ”

erystal and a pair of phones between the
terminals E1 and F2 a very useful receiver
results. and the valve batteries can .be cut
ont during S.B. transmissions, thus saving
current without removing the trap from the
set proper when anything specially good is
Leing broadeast by the local.

Transmiiting Note.
R. R. H. LAUDERDALE announces
that he is now working telephony

| and C.W. on 170 metres and 45
metres; call sign G2DL, and would
welecome reports sent to 3, High Street,
Penge, London, S.E.

Mr. €. O. Jervis, 59, Kingedown Road,
Levtonstone, E.11, reports that he has
heard 5 O N Wanstead at 11.30 a.m. and
7 p.m. on January 16th. No doubt 50 N
will be glad to know his signals got so far
and finally escaped from Mr. Jervis' loud
speaker and 2-valve set,

(Continued an next page.)

Snmmmannminnez

Each copy of next week’s specially enlarged number of
Four MORE Sixpenny Blue Prints
giving full details of a further four popular receivers.

Place an order with the newsagent now and make swe of YOUR copy.
e e L L L L e e T e

“Popular Wireless ™

will “contain

AU UL
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NOTES AND NEWS.

(Conlinued from previous page)

—— T L e =

‘Valve DX. I

THE first reader to report long-distance

broadeast reception, following my

recent query,is F. H. B., of Shepherds-

well, near Dover. With a 5-valve set on

January 16th (2.50 a.m.) he .got strong

signals from W I A B (Miami, Florida), and

the racket continued till he closed down at

5.15 aam. Yeh! Not so bad. And the
next, please !

Another Kind Offer.

R. P. D. WALTERS, 58, Carlton Hill,

St. John’s Wood, N.W.8, has heaps

of back numbers of “P.W.,” dating

back to No. 1, and will be pleased to send

not more than two copies each to persons

who will enclose sufficient postage, stating

volumes and numbers required. The offer

applies only to numbers prior to Decem-
ber 1, 1926.

Rough on W.S.

WRITER of a letter to the daily Press
says that ‘“the only plays that are
effective over the wireless are the

classics, ~Comedy is completely lost.”
Surely this gentleman, notwithstanding he
writes from the Forum Club, is a candidate
for some of the educational talks! Am I
dreaming, or did that second-rate author,
Shakespeare, write some excellent come-
dies ? And is not * She Stoops to Conquer
a olassic? Moreover, I am doubtful
whether we could not call even * Charley’s
Aunt ” a classic.

*“Poor Old Jo(e).”

O the Jo'burg broadcasting station has
had to close down for lack of funds:
This is, I believe, the first-tragedy of

its kind. Even brcadcasting cannot live
without money, and the Jo’burgers seem to
have forgotten the fact. That’s the worst
of ‘“diamond rushes,” they take folks’
minds off the joys of jazz and the uplift of
the ukulele. But—perhaps the burghers
are not so patient as we are on a diet of
chamber music, keyboard exercises. and
compulsory education.

Night Schools Up To Date.

AND talking of that, what about this ?—
as the ostrich said to the humming-
bird who bragged about its egg.

T have before me two dainty little booklets

issued by the B.B.C.—goodness knows why

they do these things. One is all about its
transmissions to schools, and I note there-
from that on March 7th some of our young
hopefuls will have their education .inter-
rupted by a talk on “ The Mangrove Swamps

of the Rufiji Delta.” This, mark you, to a

pack of young rascals who probably couldn’t

1ell you the postal rates to Spain and Japan,
or draw a map of Lancashire.

The other is a programme of the talks for
ug, up to April. Oh, joy!  How Foreign

Offices and Embassies Work,” is one subject.

-The answer is, “ Llleven till three.”” Another

is “Some Architectural Problems of 7o-

day.” How to fit the garage in without

pushing the fowl-house over. What ?

A Surprising Pump,
T last month’s exhibition at  the
Physical Society, Mullard's bad an
. eoxtremely _interesting show, but,
valves apart, the best-item was the won-

derful Helweck Molecular Pump, which
is used for obtaining the high degree of
vacuum required for valves. This gadget

_runs at a speed of 4,000 revs. per minute,
and the clearance between the rotor and the

stator is only 1:5-thousandths of an in<h.
Still, that’s pretty generous for molecules,
anyway. The dcmee of exhaustion obtain-
able with this pump is 0:000015 mm. The
amount of air left in the valve after an
interview of that nature is about half that
to be had in a third-elass smoker on a Cup-
tie day.
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ANOTHER ?2/- GIFT FGR
READERS!

Next week four more Sixpenny Bluz
Prints will be given away with every copy
of “POPULAR WIRELESS.”

ORDER YOUR COPY NOW!
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* Our Committce.”

THE most hopeful sign I have seen since
January lst is the formation by the
B.B.C. of an advisory committee

consisting of representatives of the chief

““ listeners’ ’ organisations. It shows that,

at any rate, the B.B.C. ““ means willing.”

But it is to be hoped that the committee is,

in the average, of a good medium-brow

quality. Just suppose it were packed with

Chamber Music Charlies !
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SHORT WAVES

Broadeasling Query.
Is listening lessening P—*¢ Souday Pictorial.’

* L *

We listened some time to a programme
drawn up by the blind, but came to the
conclusion that it was Teally better suited to the
deat,) and switched:” off.—** Yorkshire Tele-
graph and Star.””

* x R

8ir Waliord Davies’ suggestion that the
angels may heer our broadcast programmes
seems a complete answer to the queshon,
¢ 0 Death, where is thy sting P »>—*¢ Star.”

* * *

‘¢ How much do you ¢harge fo: your rooms 2

*¢ From ten poufrds per month up.’

¢“ But I'm only a poor Scotch broadcaster.”’

‘¢In that cesc it’s ten pounds per month
down.”—*¢ South Africau Wireless Weekly.”

* * *

When constructing a wireless set, the thin
to remember is that it is the relative connecticns
which need to be got right.——Daily Paper.

Espc!cially it they happen to be rich meiden
aunts

* * *

A well-known singer who was recently
broadcasting from the Albert Hell remarked
afterwards how successful the concert had
been, and osked if her voice had filled the hall.
Somcone was heard to remark that he was
sure it had, for he had seen several pecple
leaving to make. room for it.

* * *

Sefely First.—The new wireless telephone
to New York costs five pounds per minute.
Scotemen with weak hearts are advised
send postcards as usual.—** Sunday Pictorial.’

* - *

-

¢ Do you believe in autc-suggestion ? *° =
“Js that the system where you keep on =
repeating, ¢ Every day I get better and better,” =
end you get well if you’re poorly P =
¢ That’s it.” =
¢ Well, T helieve in if. Every day lor the =
last three months I’ve said to myselt, ‘Some =
day Il get a summons for not having a wireless =
licence,’ and sure enough it came yesterday.)'— =
¢ News of the World.” =]
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An Athletic Xnight,

UITE natuvally, the Scotch newspapers
sang more lustily than any others
when Mr. Reith, of the B.B.C., was

created knight. One of them, in an anthem
intended to glorify Seotch brawn (not
edible), reminds its readers that Sir J. C. W.
Reith once walked from Glasgow, up Ben
Lomond and back, all in one day. Splen-
did ! But I'll bet he uses the lift at Savoy
Hill. Anyway, why did he walk up Ben
Lomond ? That’s not the way to England.
I suppose he found it out on top, and that
accounts why he -walked back the same
day.
Rugby Radio.

0, not the ‘ white elephant >’ housed by
the Post Office in W'arwickshire and
which has trumpeted *‘ all over the

globe.” I refer to the broadeast description
of the England and Wales match. It was
as tame a bit of oratory as one could hear
in a day’s march round the Bands of Hope
of Golder’s Green. I put on an old sweater,
pushed the furniture back, and prepared to
dic of excitement, but it might have been
a game of draughts. We must take lessqns
from America in this particuiar form of
sport reporting.

~. Weather Reports.

HAT.is the use of the B.B.C. giving us
all this jargon of the meteorologist in
its- weather reports ? What the

precise significance of a *“ secondary depres-
sion ** moving-across Iceland in the direction
of Yarmouth is, I am left to imagine.
Similarly, waves of high or low pressure
don’t mean. much to the ordinary man;
weather, to him, means rain, hail, snow,
fog, or sunshine, but chiefly rain.

I vote for the plain, unvarnished
prophecy, and no camouflage about de-
pressions. The weather supplies the
depression,

Revenge by Radio.

SEE that Professor Low has been

receiving -+ letters from people who

imagine that they are being persecuted
and injured by wireless. I have rceeived
at least a dozen such letters during the past
ten years, and they are sad or funny
aceording to the way one considers them.
The queerest case 1 know is that of a ship’s
carpenter, who told me that people in Rio
follow* him all over the world by radio and
blacken ' his brass buttons by the same
means.

They also hit him in the back when
he bends down. A clear cage of lumbago.
However, I know he turns up periodically
at Marconi House for a ‘‘ cure,”” and he has
implicit faith in Senatore Marconi’s power
to cffect that.

The “P.W.” Flu,

; THE Editor tells me that they are having

quite a-merry time at the “ P.W.”

offices just now owing to the * mild
attack ** of flu that is visiting this country.
Quitc a number of the Technical staff are
down with it, including Mr. G. P. Kendall
and other members of the Queries Depart-
ment, so p'raps readers will be kind to
them if they do not get their replies- as
promptly as they might during the next
week or 50.
ARIEL.
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T seems difficult, indeed, to get anyone
to express a concise opinion upon the
present and future working of the

Trans-atlantic Radiophone. TFortunately,
the poor thing hasn’t a past as yet, and so is
immune from blame on that score. On the
whole, prominent business men and others
to whom the new service would, if success-
ful, be of the greatest use, do not seem to
have been in any tremendous hurry to test
it, and out of a dozen kings of commerce
whom I approached with the object of

getting them to give an account of their-

chat to the U.S.A., I was surprised to find
that not one had yet done so.

The last call I made was upon Mr.
Gordon Selfridge. Mr. Selfridge (I thought)
is probably the most go-ahead business man
in London; Mr. Selfridge is the head of

a store that is as well-known in America |

as it is in this country; furthermore, Mr.
Selfridge s an American,

opportunity of ringing up .one of his
business friends in the States ?

And yet:

“ Although I send a great number of
cables to America every week,” Mr.
Selfridge told me, ““it has not yet struck
me to use this new telephone system.”

“But why 7 I asked. * Surely to a
man like yourself who has to be constantly
in touch with the U.S.A.; the telephone
.would be infinitely easier than eabling and,
in ‘addition, save you any amount of
valuable time. It takes some hours before
a reply to a cable you send to America
can reach you; on the radiophone you
can get your answer at once.”

Too Much Time Wasted. ;

Mr. Selfridge smiled a trifle sardonically.

“ You get your amswer at onee when you
ask your question,” he said, * but how
much time do you lose while you’re waiting
to put it ? Of course, as I say, I've had no
actual experience of the service, but I have
a shrewd suspicion that it has very much
the same vices as other systems of telephone
communication.

“ Only this morning, . for instance, I
wanted to ring up Paris. My secretary and
myself between us put in a good half-hour’s
work getting through and, that'accom-

" plished, neither my correspondent nor
myself could hear what each other said !

M bl LTI T
. SEERRAER AR
| S*tsnnney

‘u’;"m -y

Ket-tetsststssssorerret
: By ‘GORDON SELFRIDGE :
‘

3 (3n an exclusive inlerview with
+ “ARIEL”).

* Lot Bl i R R i i o o o b o *
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After shouting in vain at each other for
about ten minutes we had to give it-up and
settle the matter by telegram. Of course,
it doesn’t necessarily follow, but if it takes

Who more |
likely than.he to have taken the earliest |

Gordon Selfridge.

A recent photograph of

half-an-hour to get through to Paris, which
ig a matter of hundreds of miles away, what
about America, which is thousands ? 7

“Then you haven’t much faith in this
new invention ? 7

“On the contrary,” was the reply, 1
think it has boundless possibilities. Un-
doubtedly it is a step in the right direction.
America and Britain are the two greatest
commercial nations in the world to-day,

. and for the good of the trade of both it is

absolutely essential that we should have

. some means of instantaneous communica-

tion.. The present system-of cabling is,
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I admit, somewhat slow, but at least onea
can get on with other jobs while waiting

for a reply, in the sure certainty that that
reply will eventually come along. It seems
to me you might sit with your ear glued
to the telephone for a whole day and then
not be any farther forward.

‘ But, from the very inception of broad-
casting, I've been looking to wireless to
provide us with some means of quick inter-
course, and I believe this radiophone is
that meaus in its very early vouth.”

“Then.” I asked, ““ what do you suggest
will have to be-done before the trans-
atlantic ’phone becomes a real, practical,
evervday proposition ? The service may be
rather slow in working at the moment, but
the remedy for that can be only a matter of
time.”’

Secrecy Essential.

“ That's quite true, I-grant,”” answered
Mr. Selfridge, ‘‘ but there are other matters
that every business man will take very
strongly into account.
secrecy is a very important thing indeed.
‘Tell the world’ is a fine business slogan,
but one doesn’t necessarily want to follow
it allthe time. Under the present conditions,
while a man is putting through a big con-
tract with someone on the other side. his
biggest business rival might ¢ listen-in’ to
every word that is being said and get in
before him. And that’s a risk that very
few would care to take.. Make the service
secret, and you remove one of its greatest
drawbacks. And when you have done away
with all these obvious faults, the one which
Jooms most important of all in most minds
will. I suppose, remove itself.”

‘“And that >

i is the question of cost,” Mr.
Selfridge finished. “‘ Fifteen pounds is a
good deal of money to spend on something
that may or may not be satisactory when
you get it. But, no doubt as the service
improves and becomes really efficient—
which I am convinced it will—more and
more people will use it, with a consequent
reduction in the charge for a cdll. But the
question is, can the majority of people
atford to_try out the radiophone at fifteen
pounds a try-out ? I don’t think they can,
and it’s a pity, because it looks to me as
if the system is ‘more suited to domestic

" (Continued on page 1400.)

The question of
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WHAT CONSTITUTES THE IDEAL
LOUD SPEAKER? §

Are we rapidly approaching the ideal in loud-speaker design ? Our contributor
is of the opirion that we are, and that, moreover, the ideal will be British
made when it does arrive,

By A. J. BOYINGTON.

THE other day I was privileged to hear
two of the latest achievements in

acoustics. The first was one of the
newest gramophones which—to one who
still held lively- recollections of the old-time
phonograph, with its cylindrical records
and the nasal travesty of musie it produced
—was a revelation.

The second shock was provided by one
of the latest loud speakers. And here,
again, if contrast were needed, one had
only to recall the tin-trumpet-and-Brown’s-
carpiece combination which served one in
that capacity for the old Hague concerts.
We are indeed progressing rapidly toward
. the ideal loud speaker.

A Vital Factor.

But what constitutes the ideal ¥ The
loud speaker is certainly one of the most
important factors in that perfect reproduc-
tion—or acoustic synchronisation, as it is
sometimes called—for which we are all
striving. At the same time, one mnst
admit, it is the single component which
usually falls lJamentably short of the nceds
of the occasion. More imitation science is
quoted in relation to the loud speaker than
in almost any other portion of the radio
-receiver field, while the ost extiavagant
claims ale made even on an amazingly
slim foundation.

The loud speaker, in fact, can be regarded
as the “ neck of the bottle ” as far as sound
reproduction is concerned. Even assuming
that the various functions performed in turn
by the transmitter and the receiver are
in acoustic synchronisation, if the loud
speaker is not also in accord the whole
programme js spoiled. It is tantamount
to having an opera, with inspired music
fitted to a beautiful libretto and staged with
most effective settings, sung by incom-
petent performers—the faulty rendition
ruins the whole.

Three Conditions.

The ideal loud speaker,” therefore, must
fulfil three definite conditions. First, it
must be omnitonal : in other words, it must
reproduce every tone in the audible scale
from the highest to the lowest—from the
top shrill note of the soprano or the highest
squeak of surprise, to the lowest rumble of
the basso profundo or the deepcst bourdon
of the organ.

Secondly, it must: be equitonal. Tt must
not show a -preference for certain tones or
groups of tones whilst arbitrarily suppress-
ing others. Even reproductlon over the
‘whole musical scale must be its aim. And
lastly, it must have what may be termed
sonority, or the quality of giving full
aolume without distortion—a condition
upon which natural reproductxon primarily
depends.

'To return to the first requirement: if
the lower tones are missing (which has heen
the case with the majority of loud speakers

_intelligible speech and
- reproduction to a mockery.

wiitil recently), a thin, metallic, and un-
natural effect will be produced, highly
reminiscent of that happily obsolescent
phonograph. On the other hand, if the
higher tones are disregarded, speech will
develop a booming quality and become
unintelligible, the higher-pitched musical
instruments will be lost, and the general
effect will be of echoing hollowness as though
the studio were in a large vault.

The medium register of tones, of eourse,
is rarely—if ever—omitted even in the

Popular Wireless, February 5th, 1997.

they seem to fairly * pop out” at the
listener in a manner at once distracting and
inartistic, while the slighted or omitted notes
are no less disconcerting in their effects.

Thus, the various notes comprising a
single musical chord receive different
treatment, and the result is a strange and
inharmonious jangle. Or a scale played,
say, on the piano, will not hold uniform
quality from note to note—some will sound
stressed and others softened. In vocal
reproductions this means the loss of those
delicate intonations and shades which arc
more than half the charm of speech or
song. Evidently, then, the ideal loud-’
speaker must be equitonal,

Suppressed Volume.

Sonority, or volume, does not have such
a pronounced influence on natural repro-
duction as the foregoing. Nevertheless,
its good or ill effects are:very noticeable.
Have you not noticed that reducing
the volume below a certain optimum
point causes the lower musical notes to
drop out?  This
necessarily  upsets
the “ balance” of
the various instru-
ments when an
orchestral piece is
being  rendered,
noises in the room
appear more pro-
nounced, and a
decidedly inferior
effect is produced.

If the case is
reversed. and the
loud speaker over-
loaded with volume,
the effect is deafen.
ing and oppressive.
Every instrument
has its happy
medium—the point
is reached when- the
volume is neither
too “low to
pleasantly - audible
nor so loud as to
. make ordinary con-
versation impossible,
‘If too low, the
attention of the
listeners will wander
and interest in the
programme will be
lost. If- too high,
the owner of the
receiver will either
be forced to apolo-
gise. to his friends

for peculiar and
unnatural tone
effects, or to hiy

The wmdmg gear employed for lowering and raising the aerial on one o! the
latest British air-liners.

Such a defeet would be
as it would cut out all
reduce musical

worst, models.
absolutely fatal,

" Uneven Reproduction.

A failure to fulfil the second requirement
gives rise to a serics of somewhat similar
faults, though not in so extreme a measure.
An instrument which is not equitonal
spoils the smooth flow of music. Certain
notes are exaggerated to the point when

neighbours for being
, & nuisance.

Given an efficient
and correctly operated receiver the majority
of modern loud speakers approximate very
closely to these three essentials. Moreover,
it is worthy of note that our own engincers
and manufacturers have been responsible
for the most outstanding progress towards
the ideal instrument. It is a feather in the
cap of the home radio industry that the
world’s finest loud speakers are British-
made, and one -may venture to prediet
that when the ideal instrument arrives it
will bear the same reassuring label,
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As Selectiye. Three

B o S e o o o b o s

z This exceptionally efficient three-valve receiver, speci-
ally constructed for ‘‘ Popular Wireless,”” will enable
constructors to cut out their I
other transmissions without trouble, many stations

being heard at good strength on the loud speaker.

‘ By H. J. BARTON CHAPPLE, Wh.Sch., B.Sc. (Hons.),
z ACGI,DIC, AMILEE,

B e e T T A et JL I o e

THERE arc many methods adopted by
) different constructors in efforts to

secure the desired degree of selectivity
which will enable them to tune in that

APPARATUS AND COMPONENTS
REQUIRED.

1 Trolite panel (wavy pattern),
16 x8x 1 in. (F. A. Hughes &
Co., Ltd.)

1 Mahogany cabinet with base-
board to take above nanel, and 8
in. deep (The Arteraft Co.) ..

2 '0005 S.L.F, variable condensers
with slow-motion friction-drive
{C1mond Eng. Co., Ltd.)

3 Anti- microphonic valve holders
(Igranic Eleetric Co., Ltd.)

1 Two-coil holder (Lotus), (Garnett,
Whiteley & Co., Ltd.)

1 ** Success *’ H.F. choke (Beard
& Fiteh, Ltd.)

1 L.F. transformer, fype AF3
(Ferranti, Ltd.)

12 meg. ¢ ‘Dumet ohm *’ grid leak
(Dubilier Condenser Co. (1925),
Ltd.)

1 -0003 fixed condenser with grid
leak clips (Dubilier Condenser
Co. (1925), Ltd.)

3 Fixed resistors with secrew bases
(Burndept Wireless, Ltd.)

2 Baseboard mounting single eoil
sockets (Beard & Fitch, Ltd.)

1 ‘002 fixed condenser (Watmel
Wireless Co., Ltd.)

1 +01 fixed condenser (mica)
(Telegraph Condenser Co., Ltd.)

1 Multiple fixed condenser{-0001 to
-0015) (C. A. Vandervell & Co.,
Ltd.)

1 Double-cireuit jack, closed (The
Formo Co.)

1 Single-circuit jack, open, with
filament control (The Formo-
Co.)

2 Pluzgs (one for telephones and
one for loud speaker) (The
Formo Co.)

10 Insulated terminals marked
Aerial, Earth, Grid—, Grid}-,
LT.—, LT.+, H.T.—, H.T.+1,
H.T.4+2 and H.T.+3 (Belling
Lee, Ltd.)

2 Ebonite terminal strips, 8 x 2 x}
in. and 2 x 2 x } in. (Burne
Jones & Co., Ltd.)

1 Filament switeh (Igranic Eleetric
Co., Ltd.)

Guantity of Glazite for wiring-up,
length of rubber-covered flex, 1
spring clip, 11 spade terminal
tags, five ordinary terminals and
2 ebonite strips, 2} x § x 1in.
and2} x 3 x }in.

SN TR
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station “ just a little farther away » at the
expense of the local station. -Any suggestion
of distance generally lends to a receiving
set a certain air of superiority over those
designed purely for the nearby station,
since there is always the satisfaction that a
choig{:l of programmes is thereby made
e.
It has become more or less a generally

accepted fact that one stage at least of high-
frequency amplification is necessary if any
sort of DX work is desired. This does not
necessarily imply that the controls of the
receiving set should be many or unduly
complicated, and the exercise of a little
ingenuity always enables the constructor
to overcome possible troubles in this
(Continued on nexl page.)

The selective three with valves and aerial and grid coils in

position.  The spade terminals on

the right
attachment to the reaction coil and the tapped coil L 4.

are for
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(Continued from previous page.) z
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direction. Too many knobs to handle are
apt to make the inexperienced a little
dubious as to his capabilities for mani-
pulating the set with a fair measure of
SuCCess.

Easy to Control.

The three-valve receiver to be deseribed in
this article is the outcome of a desire to
provide a piece of apparatus whioh, while
retaining a reasonable degree of flexibility,
is not difficult to control.

DIMENSIONS FOR
w SECURINC TERMINALS
245 For cou HoLDER
INSIDE CABINET ON
LEFT HAND S/DE.

DRAWN | E.&.

e

There are only two condenser dials to
tune in addition to the magnetic reaction
control, the employment of fixed resistors
obviating the necessity for adjusting any
filament rheostats. By suitably choosing®
the coils the two condenser readings can
be made to match so that the searching for
and logging of different broadcasting
stations is materially assisted.

A glance at the theoreti-
cal diagram of connections
will make clear the scheme
followed in designing the
receiver. The reaction coil
L, in the anode circuit of
the detector valve has a
magnetic coupling, which
can be varied, with the
grid coil L, of the same
valve. This allows the
strength of the received
'signals to be controlled,
and, as is usually she case,
the most sensitive con-
dition is just off oscillation
point.

To compensate for the
constants of different
acrials at varying fie-
qquencies, the aerial coil L,
may be tapped, or better
still, use should be made
of the multiple fixed con-
denser Cy, and L; can then
e an ordinary plug-in coil
of suitable size.

The Cireuit.

The coil L, l:as a tight
magnetic coupling with
L,, and is tuncd by a
U005 condenser. The
H.T. of V, is applied to
the anode via a high-{re- 4
quency choke Ly, and the 4
bigh - frequency currents
pagz  through the fized

a

et o s B S .

A clear Mlustration of the baseboard components and the wiring,

01 condenser, Cy, to the coil L,, which is
tapped fairly close to the filament end.
Another -0005 condenser, (‘,, tunes this

tapped coil, and the. signals are rectified
by the aid of the
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final results, but care must be given to any
possible alteration in lay-out when depar-
tures are made from the list.

Ensure correct panel alignment. by

usual -0003 con-
denser and 2 meg-
ohm grid leak.

The primary win-
ding T, of the low-
frequency trans-
former T, T, is con-
nected in the anode
circuit of V,
through the medium
of a double- circuit
(closed) jack J,,
while in the anode
circuit of V;, the
low-frequency am-
plifying valve, there
18 a single circuit
(open) jack, J,, with
filament control. By this means the tele-
‘phones can be plugged into J,, if the use
of only two valves is desired, and the third
valve is not switched on until the plug is
ingerted into J,, the filament circuit of V,
then being automatically closed.

A 002 shunting condenser is placed in
parallel across the outer springs of Jy, for
although with the Ferranti transformer

-employed a condenser is incorporated in

the component it will be necessary when
only twq valves are in use.

Constructional Details.

Turning attention now to the components
and materials required for the, construction
of this receiver, a complete list is given
together with the maker’s names. Of course,
other components of sound-quality, such as
are advertised in the columns of thie journal,
can be employed without detriment to the

Soail L, R

The use of a wavy panel greatly enhances the appearance of the set.

mounting the panel and terminal. strips
against the baseboard edges when the base-
board is inside the cabinet. Screw the
necessary components to the baseboard
approximately in the positions shown by
reference to the photographs and wiring
diagram, since the lay-out is quite compact.
Now attach the two-coil holder on the left-
hand side of the cabinet.

In order to prevent the detachment of the
leads to the coil hlocks of this holder when
withdrawal of the set from its cabinet is
desired, T have mounted inside the cahinet,
immediately behind the holder, five ter-
minals, as shown in Fig. 1 (a), the method
of securing the terminals to the ebonite
strips being indicated clearly in Fig: 1 (b).

Short, flexible leads can now be soldered
to the terminal shanks before screwing to
the side of the cabinet, the right lengths

(Continued on next page.)
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The positions of the various parts can be easily seeny
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being aiterwards cut off and inserted under
the screws of eaeh coil block, with one lead
for attaching_to the tappings on the fixed
coil. Flexible leads termmating in spade
tags may then be attached to the necessary
points on the components as‘indicated- in
the wiring diagram. To prevent possible

trouble on test, the wiring, on completion, .

should be carefully checked.
Insert the valves in their respective holders

- ordinary plug-in coil and try

and then test in the usual manner, which is
now so familiar to readers of this journal, to
see that they light correctly and that the
insertion of the separate H.T. plugs into
their sockets does not cause any increase in
brilliancy when a small voltage is applied.

Necessary Coils.

All is now ready for the aerial test.
Since the aerial is not tuned a tapped plug-
in coil ean be used for L;, with C; cut out
of circuit, but it is preferable to use an
various
capacity values with the series .multiple
fixed condenser to find the best com-
bination. M
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On an aerial of average size and efficiency
10 miles north-west of London, the best coil
and capacity combinations for the ordinary
broadcast band were found to be: C,=
‘0002, L,=40, L,=60 or 75, L,=60 or
75 Lissen *“ X ” and L;=>50. On the higher
wave-lengths satisfactory results were given
with C,=-0004, L, =200, L, =250, L,=250
Lissen “ X,” and L;=150, or, of course,
the equivalents in lettered coils in both cases.

Many efficient valve combinations are
possible with this receiver. The first two
valves may be of the high impedance type,
such as the H.310, H.512, D.E.2 IL.F.,
A.R. ‘06 (red line), etc., while the last valve

(Continued on nex! puge.)
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THE SELECTIVE THREE. ¢

{Continued from previous page.) :

B

-

must be of the special L.F. low impedance
type typificd by P.M.4, L.525, D.E:5, B4,
etc.

As for high-tension values, these should
be of the order of 80 to 90 volts for V,,
40 to 50 volts for V,, and 100 to 120 volts
for V,, but reference should be made to the
valve data sheets to determine the makers’
recommendations, especially for the grid-
bias voltage on the L.F. valve.

During tests on the receiver, the following
stations were among those heard on the loud
speaker at moderate to full strength: New-
castle, Dublin, Manchester, Bournemouth,
London, Voxhaus, Frankfurt, while on the
long-wave side there was Hilversum, Daven-
try, Radio-Paris and Konigswusterhausen.
Several other Continentals were heard, both
on the telephones and loud speaker, but
were unidentified, while 2 LO gave moderate
loud-speaker strength with two valves.

Povutar Wireless, February 5th, 1927,
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PANEL LAYOUT

end of grid leak and condenser and other end of
this to fixed plates of C,.

L.T.+ to oneside of switch, the othc: side of
same being joined to moving plates of C,, and
thence to the remaining
filament terminals of V,,

To Anoos ofFl; 7o J; »
A2 4

@e

To Grio Leax
& CONDENSER

(Ra Cs)
o €3 <—

To Fraep y
pLaTES 0F €1

2

V, and V, valve holders.

P. of V, to spring
of J, and socket of J,
to H,T.--8.

G. of V, to moving
piates of C,, and fixed
plates of C, to cocket
of L, coil holder and
thence to positive
filament terminal of V,
valve holder.

Join together hand-
copaeity shields of C,
and C, and thence to
earth terminal.

Join long spring of
to H.T.+2, spring

EBONITE
| MOUNT

| SECURING
K MOt

CABINET ¥,

POINT-TO-POINT
CONNECTIONS.

Join aerial terminatl
to 600 of C, and earth
terminal to pin of L,
coil holder.

Pin of L, coil holder
to G. of V, valve holder.

Join -together one
end of each fixed
resistor R;, R,, and R,,

and thence to L.T.-
terminal.
P. of V, \wvalve

holder to one end of
C,, thence to one end
of choke, the other end
of choke being taken to
H.T.4 1.

F. of V; valve
holder to remaining end
of R;,, F. of V, valve
holder to remaining end
of Ry, and F. of V,
valve holder to top lug
of jack J,, the next
lug being taken to
remaining end of R,.

L.T.4+ to H.T.—
and L.T.— to G.B.4-.

G.B.— to grid-bias
terminal of transformer
and grid terminal of
same to G. of V.

G. of V, to one

making contact with this long spring to H.T.--
terminal of transformer, plate terminal of which
to spring making contact with short springef J,.
Join C; between short and long springs of J,.

Join flexible lead between socket of L, coil
holder and one eapacity tag of C,, one end of
the lead terminating in a spade tag and the
other in a spring clip.

Join flexible lead with spade tags between
remaining side of C; and *‘ X * coil tapping
terminal of L,.

Join flexible lead with spade tags between F,
terminal of V,, which is joined to moving
plates of C,, and pin terminal of L.

Join flexible lead with spade tags between

- junction of R, C; and C; and socket terminal

of L,.

P. of V, tc one terminal of L. by flexible lead
with spade tags, and flexible lead must now
be joined between remaining terminal of I,
and short spring of J,.

Wire ferminals of two-ceil holder according
to Fig. 2.

It will be noticed from
this photograph that the
Selective Three is com-~
pactly arranged so tha¢
speécial care should be
thken when wiring-up
to make sure that the
correct connections are
made.

A further view of thé back-oi-panel wiring. Note the
arrangement of the terminals on the ebonite strips, tha
markings on which can be clearly seen.
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HEN an alternating voltage-is applied
to the grid of a valve an alternating
current can be obtained in a circuit

attached to the plate of that valve. Asis
well known, there is a very considerable
magnification of energy in this arrangement.
It seems.at first sight that there should
be no limit to the amount of amplification
possible with a single valve, because it does
not waste energy to-charge and discharge
the giid of a valve, if there is sufficient grid
bias on the valve so that the grid circuit is
non-conductive. Of course, actually, the
circnit that is attached to the grid of the
valve cannot be made without resistance
losses in it, and the voltage that is applied
to the grid must be considered as being
produced at the expense of these losses in
the grid cirenit, and the  true energy
magnification of the valve is the ratio of the
amount that can be obtained from the plate
circuit divided by the amount used up in
the grid circuit. Even if this limitation could
in some magical way be removed there is
another difficulty in the way of getting
great magnification. The grid i3 not
completely isolated from the plate, even
when the valve filament is switched off.
There is a capacity between this grid and
plate, so that any alternating cnergy that is

i
7z L— i
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in the plate circuit must necessarily have a
voltage on the plate, and this voltage will
induce current into the grid circuit.

Preventing Oscillation.

1 mentioned before that the energy
magnification is the ratio of the input to
the outpus. and it is easy to sce that if the
output-circuit can put back into the input
cireuit, through the valve, more energy than
was criginally put into the input circuit,
something curious is going to happen,
because, obviously, what is being put back
will go’ through the valve again and be
magnified, and the process will go on
indefinitely ; in fact, as we know now, the
valve circuits will oscillate,

SOME

to trace.

Two ways in general
have been used for
preventing this action happening. One is
to never let the valve magnification be big
enough to put baek in “the grid eircuit
sufficient to make the system oscillate, and

ToRANWYN

_illlllllIII‘IP CHECKED ¥ o
SERIAL N?|LOZ6

Fre. 2.

this is usually accomplished by putting in
the circuits of both grid and.plate some
form of resistance. 1t is fairly obvious that
on very low frequencies the energy getting

back will be small because the condenger is’

too small, so that we shall not have t¢ put
much resistance in our circuits, but as the
frequency steadily rises, more and more
enéigy gets passed back, so that one will
have to increase the.resistance until one
arrives at a frequency where the valve will
hardly magnify at all, due-to the wastage
in the resistances. :

How Neutrodyning is Obtained.

A more useful way of preventing this
back-flow of energy is that known as
neutrodyning. The trick involved in this
neutrodyning can be considered in this way.
The plate circuit of the v alve has alternating
current in it. Suppose at any moment the
plate is swinging positively, this will induce
a charge on the grid. If we can now find
another place on the plabe circuit which at
the same moment is swinging negatively and
we can apply this negative induction to the
grid at the same time as the first positive
induction, the two effects will bulance out.

The basic circuit for doing this is that
shown in Fig, 1, where the plate coil is fed

with its high tension at the centre, the valve

current ﬂo“mg through only one half of the
coil, and we now have one end, of the coil
swinging positively . while the other is
swinging negatively. This negative end can
now be used to.apply to the grid an opposite
potential. to the other end of the coil by
means of a condenser, C, of the same capacity
as that between the grid and the. plates

Various alternative methods of doing this

balancing can bhe devised, such as that
shown in Fig. 2; but the} are, at least
superficially, the same thing,
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NEUTRODYNE
TROUBLES. |

The generation of what are known as parvasitic oscillations
in mneuntralised circuits often causes troubles that are difficult
In this article our contributor explains what
happens, and how these faults may be remedied.

By Capt. H. J. ROUND, M.LE.E. !

r .
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It has recently been found out that
such arrangements, although they do not
pass back into. the gnd circuit eneigy of the
frequency we are immediately dealing with
—i.e. the frequency to which the ecircuits
are tuned—energy of other frequencies can
be passed back, and in consequence such an
arrangement may oscillate, although it will
not oscillate on the fmquency we are tuned
to. Fig. 3 shows Fig. 1 redrawn, and Fig. 44
is the same figure ‘with the valve replaced
by a small cnpacnty and the batteries
removed. It will now be seen that if the
two halves of the plate coil oscillate so that
both ends are positive at the same moment,
then it is possible for energy to flow back to
the grid circuit and in consequence oscillation
may take place, particularly if the grid
circuit is made up in the same split way as
the plate circuit, as is liable to happen
when one is cascading two or three valves,
as in Fig. 5. The period of these oscillations
will be very high.and care has to be taken.
in neutrodyne circuits, particularly with
three or more, high-frequency stages, to
prevent the energy flowing back in this way.

Astatie Coils.

Two methods have been adopted to
prevent this trouble occurring ; one method
is to make the grid circuit and the plate
circuit in such a way that although their
natural periods are the same for the wave-
length we are dealing with, for these short
waves their natural penods are very
different indeed, and Fig. 3 is nearer this
than Fig. 5. The ongmal Hazeltine neutro-
dyne adopts this method, whether accident-
ally or not, and I have used this idea in
various receivers, particularly in the Straight
‘Eight, whare the coils betweéir the valves

1 Frc. 3.

— e —
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are as shown in Fig. 6. The circuit in Fig. 5
would be very liable to produce short-wave

oscillation, and actually this does happen if
the correct plecauhons arc not taken.
Adopting this idea of making the wave-

(Continued on next page.)_
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SOME NEUTRODYNE !
TROUBLES.

’. (Continued from previous page.)
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lengths of the circuits very different fromone

other; I arrange that the split coils ate’

wound altcmatclv in different ways, and the
\\uy I most generally usc is to wind a coil,
sdy, quite normally, and tapped in the
centre, and the second coil I wind the two

ORAWN
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halves on the spindle in the opposite sense.
The inductances of the coils for the norma!
wave are arranged to be equal, but it will
easily be seen that for short wave production
the astatic and non-astatic coils will be of
diflerent inductance.

Stabilising Resistances.

Another method, due to Mr. G. W. Wright,
is as shown in Fig. 6, where  damping
resistances are inserted in the grid circuits
in such a way as to damp very seriously the
short-wave oscillating circuit.  ‘I'hese
Tesistances are quite possible to arrange so
that there is practically no loss on the
normal wave-length being used. Various
other ways, no doubt, can be found of
pmventm«r these parasitic osmllat'ons, but
they will, I think, depend upononeof thése
two prmmp‘es

Tt is somctimes very hard to trace out
these short-wave oscillations’ when one is
building up a receiver, as the cffect of them
is very often merely to weaken one’s general
chptlon, and one tends to look for troub]e
in valves or batteries rather than the correct
place; but I have found that by placing a

Sometimes, however, - the short-wave
oscillations occur i a modulated way,

modulated as a sort of squeak, and they can .

then be very easily recognised. Tendencies
to oscillate on other wave-lengths occur in
transmitting.circuits as well as in receivers.
I can well remember the trouble [ had o few
years ago at Carnarvon when paralleling
fifty power valves. Although all my
circuits were tuned to 14,000 metires the
system refused to oscillate at any other
wave-length than 95 metres, usually with

.serious damage to a valve every-time it

happened. In this case the reason for the
oscillation . was that with such o large
number of valves in parallel the whole
system could- oscillate, some of the plates
of the valves going negative and others
going positive, the wave-length beingdecided
hy the busbar system. I have actually
heard of a wave-length as low as five metres
being produced in this way. The method
used to overcome this trouble was to insert
damping resistances” in the cotreet places,
thus lessening the tendency to uscillate.

*4»04~o4~o<~0<~0<~&4~v4~#4~&*~*
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'PHONE TAGS! |

By P:C.T. ‘z
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LTHOUGH the positive lead on most
good makes of ‘phones is marked

-

it is surprising how
connected the wrong
way_round on a re-
ceiving set. - This is

distinetively,
often the leads are

either done by acci-

[
L1

dent or through ignor-
ance, and the result is
that the ’phones be-
come less sensitive,
due to_the magnets
being demagnetised.

Making Sure.

On a crystal set it
ig of little importance
how the ’phones are

—T\

r
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connected, but with a
valve recciver it is
essential that the

finger on various terminals when tuned in
to a station, a terminal can be found which
prevents the oscillation when touched, and
the normal signals being received will
strengthen up very greatly. This test can
be used to find out if the trouble is occurring.

ot loud speaker should
be connected to H.T.
positive when there iz no output filter
cireuit.

To make sure of always connecting the
’phones the right way to a receiver the
positive lead should be fixed to a valve leg
and the negative to a valve socket. The

‘|CHECKED

socket, which are cut off to } in,

positive lead of 'phone -
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*phonc terminals on the sct shou!d: then be

replaced by a valve socket and. valve leg
for positive and negative termmals respect-

“ively.

If two or more ‘phones are usod it is

i

Firc. 6.
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simplicity itself to connect them in serics.

A neat way of fixiug-valve leg and socket to

phone tags is to_obtain pleces of brass

An experimental six-valve set in whieh neu-
‘tralised astatic coils were employed, and copper
sereening was placed between the HIF. stages.

tubing % in. long and tap one end of cach
for a distance of 1} in. to take the tbread,
generally 4 B.A.,, of the valve leg and
A small
hole is then drilled .and tapped. in the-side

“of the tubing to“take-a grub screw, which

when scmwcd home- bolds the ‘phone tag.

ANOTHER
MAGNIFICENT FREE GiFT

to all readers of Popular- Wire'ess

NEXT WEEK.

Every copy of " P.W.” dated
February 12th, will contain

FOUR MORE
6d. BLUE PRIRTS,

giving fall details of a further
four popular circuits.

NOW!
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With next week’s “POPULAR WIRELESS” FOUR
MORE Blue Prints will be given FREE. The sets they
describe are four modern receivers for good loud-speaker
work and long-distance reception. The Blue Prints give
explanatory Pictorial Circuits, Wiring Diagrams, Lists of
Components and all other necessary details for the
building of the following sets :—

A STRAIGHT FOUR-VALVER
(H.F,, Det., 2 LF,, Trans. and Resis.)

An “all-purpose” receiver with switching so that three
These 4 P.w.” valves can be used for local station loud-speaker work and
Blue Prints

four for more distant stations.
show clearly TWO-VALVE REINARTZ

(Det. and LF.)

i apable of loud-speaker work moderate distances,
every detall :(a.;ng \l;tlery linlg-d(ilstgnct telephonealtreception t)wing tton t%e
necessary for & flexibility of its controls.
the home A ‘“MODERN WIRELESS' FOUR-VALVER
constructor. (2 H.F., Det. and L.F.)

This up-to-date neutrodyned circuit is specially designed
to give loud-speaker results on a large number of stations.

A ‘“MODERN WIRELESS’ FIVE-VALVER

(1 HF., Det., 3 Resis. L.F.)

Employing ' Reinartz reaction, neutrodyning and screened
coils, this .is a powerful, sensitive receiver which has
attained considerable popularity.

O T T Y L L L T L TR Y T O Y Y P PY TP PR R TR LT L
snsenan

A * The veriest novice will be able to build these sets, without any risk of
ORDER j trouble, from the very clear and complete drawings. If you want a

i : ‘teceiver that will enable you to choose your programme, you cannot
Next Week’s do better than make up one of these four very efficient sets. There

. will be an unusually big demand for thesc Blue Prints. To avoid

66 1) disappointment, order your copy of next week’s “POPULAR
P.W. Now WIRELESS ” ‘NOW, and tell your wireless friends to do the same.
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TECHNICAL NOTES.
A Weekly Feature Conducted by

Dr. J. H. T. ROBERTS, F.Inst.P.
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THE old argument about the so-called
Heaviside layer seems to be as far from
being concluded as ever. Some new
experiments have lately been carried out
by .the United States: Department of
Scientific Research in connection with
polarisation in long-wave transmission.
It will be recalled that a considerable
amount of work was recently done on the
polarisation of the shorter, waves by Dr.
Alexanderson, and these experiments have
now been extended to the longer waves
up to 15,000 metres. It has been found
that the reflection from the Heaviside
layer is by no means so simple a matter
as has usually been thought.

A 'plane-polarised wave striking the
Hedviside layer may, in certain ecircum-
stances, be transformed from a plane-
polarised wave to an elliptically-polarised
wave, this being, of course, due to the
presence of two components out of phase.

If ‘the usual direction.finding apparatus be |

used for the reception of the wave polarised
in this way, indeterminate readings will be
obtained, and’ it # now- believed thyt this
gives the effect known as “ night variation ”’
in bearings. The effect is more particularly
plonounced at sunset, but it is also troubie-
some " throughout tho night, and during
the winter months it persnts even duung
the daytime.

Sensitivity and Selectivity.

It is not commonly realised that the
selectivity of a receiving set is affected
not only by the dimensions and othev
qualitics of the aerial, but also by these of
the earth lead.

The length of the earth lead has an
influence, as well as the type and thickness
of wire used.

It is preferable to use thick, stranded wire,
and it has sometimes bheen found, in
practice, that it is better to insulate this
wire up to the point at which it entérs’
the ground. This, at any rate, is the belief
of many experimenters, although it is
rather difficult to see what object can be
served by insulating an earthed wire,

It is conceivable” that slizht potential”

variations may find their way to the wire ;
but, personally, I am inclined to think that,
provided the wire is sufficiently thick for
the purpose, it is immaterial whether it
is insulated or not.

Talking about selectivity, it is often
believed that the_longer the aerial the
greater the receptive efficiency of the set.
Thir, however, may be—and is frequently—
quite a mlsapprehensxon If the wave-
length received is above 1,000 metres, it
is reagonably correct to assume that
greater signal strength will be obtained with
a longer aerial.
to the. fact that the wave-lengths used in
broa.dcastmg are usually between 300
and 500 metres, it may be that a long
aerial ,may bring with it 1mportant “dis-
1dvanta_ges

In “general, it will be found that for the

Havmg regard, however,.

reception of broadeast an aerial of about
40 to 60 ft. in length gives the best results.
Somewhat greater lengths may give greater
signal strength, but this advantage will
be obtained at the expense of selectivity ;
whilst if the aerial be reduced to 20 or 30
ft:, an increase in selectivity will be obtained
but at the expense of signal strength. An
all-round length of about 50 to 60 ft. will
usually be found to give good signal
strength with a fair measure of selectivity.

Short-Wave Valves.

With the increasing attention which is
being devoted to short-wave work—I
mean, between, say, 10 and 30 metres—it
seems likely that there will be forthcoming
a supply of valves specially designed to
operate at these low wave- Iengths So far,
the average short-wave experimenter has
had to mly upon the smaller transmitting

Popular Wireless, Februavy 5th, 1927.

is usually required with a microphone is a
transformer having a fairly low primary
impedance and a falrly hlgh step up ratio.

An mterestmg experiment is reperted
from Guatemala, where a farmer who
happens, also, to he a wireless enthusiast
connected an aerial to a lime-fruit tree
which was old and regarded as practically
useless, with the result that the tree was
rejuvenated and bore fiuit exactly as it
had donc in its palmy days. - This result
was attributed to the fact that the aerial
served as a path for atmospheric electrical
discharges. It has long been known that
frequent slight clectrical discharges will
sometimes have the effect of stmlula*mg
the growth of living plants, and systems
of so-called ** electro-culture ” have many '
times been tried. It has often been thought
that, the electro-culturc has been attended
with success, but, owing to the many.
other conditions which influence the growth
of a tree or a plant, it has been difficult
to ascribe any result obtained to any
particular factor.

Definite Results ? 1

In the experiments with the lime-fruit
tree (and other experiments were tried,
using several -“‘ aerials ° attached to differ-
ent parts of the tree) the conditions were so

' A recent photograph of Dr. J. H.

_valves which are already on the market,
“biit hére he has to contend’ with the fact

that the valves were never designed for
use at very high frequencies. -

It would seem, however, that quite a
useful market is now arising for small-power
valves specially - designed for short-wave
work. and therefore the short-wave experi-
menter may look forward to being ade-
quately catered for in this respect.

Microphone Amplifiers.

Experimenters who use microphone am-
plifiers are sometimes in doubt as to the
type of transformer which should be used.
Of course, a great deal depends upon the
circumstances in any particular case ; but,
in geneml, it is not sufficient to. use an
ordinary low-frequency inter-valve trans.
former. It will be found.that tlie impedance
of the primary is too high, and: the step-up
ratio of the transformer is too low. What

T. Roberts, our chis? cinsultant.

governed that it was possible to aseertain

that the results were due to the electrical

stimulation of the tree. ;
k 3 &

A curious application of a wireless re-
ceiver has been made by one of the United
States power companies, who have used’
a receiving set for the purpose of locating
a break in a power cable. ¥or this purpose
a super-sensitive receiver is employed, using
a loop as the collector of energy. and this is
carried in a motor-car along the track of the
cable which is under examination. It is
found to be a very simple matter to locate
the fracture in the cable (even though the
cable may be underground) owing to the
stray noises picked up by the receiver.

* # 7

A well-known member of the Institute of
Radio "Engineers has carried out an eld-
borate series of tests, by means of a cathode

(Continued on page 1399.) ¥
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THE PRICE OF A BATTERY—

E have been told that to sell

the LISSEN New Process
Battery for 7/11 is much too
low. We know it is low but we
want users to learn how good

this battery is. We want you to

compare the service it gives with
that of other batteries—we want
you to hear the improved loud
speaker reproduction—we want
to see LISSEN batteries sold instead
of foreign batteries. We have
made a sheer cut of 2/7 in anticipa-
tionthat it will be justified by increased
sales. The price is so low, however,

PREVIOUSLY 10/6

To Our Retail Friends.

We were loth fo lower the discount, but we think the ncw
price is going to be justified. Full credits on existing stock
have been made to stockists who obtained supplies direct
from us, whoseelaims werein our hands by fanuary 31st, 1927,
for any LISSEN New Process Batterics in stock on January
18th which were invoiced in January. Since January 18th bat-
teries have been invoiced to the trade at the new trade price.

battery for -7/11.

that it may be necessary to increase
it again, but in the meantime you have
the best battery value ever offered you.

First, you are in effect getting a 13/-
You saved 2/6
when we instituted a direct-to-dealer
policy of distribution which cut out all

wholesale profits—the new reduction

saves you a further 2/7.

Price is now no excuse why anybody
should be without this fine battery. Get
one for the next programme you want
to hear at its best. Notice then the
smoothness of your loud speaker re-
production — the fine lastingly clear
utterance. I

Hear your
LISSENOLA
working off |
this LISSEN |
‘battery to
know what a
good loud
speaker .and
a good bat.
tery can do
together.

To the User.

There is no substitute for a LISSEN New Process Battery. Ask
for ** LISSEN New Process >’ and see you get it. There is a LISSEN
dealer close to you who will be glad to sell it to you. But if any
difficulty send direct to factory. No rostage charged, but pleass
mention dealer’s name and address, or can be sent €.0.D.

Connect {wo batieries in series when more than 66 volts required.
Rated at 60 volts, this LISSEN New Process Battery goes consider-
ably over. Its size is 9} in. x 4} in.—IT IS PACKED FULL OF
NEW ENERGY.

Buy it, not merely because you prefer British, but because it is the Best Money’s Worth
LISSEN LTD. 8-16, FRIARS LANE, RICHMOND, SURREY

Managing Director : THOMAS N. COLE.
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- which operates from

W?‘VA.C.’ Mains Supply

REVOLUTIONARY

BRITISH INVENTION
The New Osram K.L.S§. Valve

““TONE, we've made 1927 a DPRICE

( wonder ‘year in wireless,” said
‘POWER’ proudly. “Our new 30/"

2 - 'K.L.1 OSRAM VALVE is something
4 “ |
A

entirely new, and a revolutionary
advance in wireless.”

: “True enough,” replied ‘Tone.
i “Now listeners have a valve, the Low

Tension supply of which is obtained
from A.C. Mains with a simple trans-
former. There is no hum, no danger,
wonderful ampolification, and no L.T.
batteries to run down.”

) il g
“Once again we show the way to L ”’/5 (e
Better Wireless Reception and register Yo g

yet another triumph -for BRITISH
INVENTION.”

“ Every listener with A.C. mains sup-
ply should write for particulars to The
General Electric Co., Ltd., Magnet House,
Kingsway, London, W.C.2.”

\

A

N
P

The 8.EC~your guar@n Zee

Adit. of The C,clg:r;:l Eleciric Co. Lid,, Magnet House, ingsway, Londin, W.C.z.
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THE easiest way of explaining the
meanings of the terms series and

parallel to anyone not too well ac-
quainted with the principles of electricity is
as follows: Two components connected up
in series are so joined together that the
current flows through each one in turn;
when two components are connected in

Fig. 1.—A fixed condenser connected in parallel with a plug-in coll.

parallel two paths are offered to the current
and this divides and flows through each
component simultaneously. There are ob-
jections to these explanations, but we will
ruthlessly over-ride these by ignoring them
in this article !

In Fig. 2 we show a fixed condenser con-
nected in series with an H.F. choke, while
Fig. 1 depicts a fixed condenser joined up
in parallel with a coil.

Now, unfortunately, it so happens that
the effects of series and parallel connections
are not always the same. In some cases

- >

>
A simple and interesting explanation
of two important terms.
By G. V. DOWDING, Grad.L.LE.E.
(Technical Editor.) ‘

the effect of placing things in parallel
results in a simple addition of indi-
vidual valueg, but in others something
much more complex happens. And
when we confuse the issue -by con-
necting differeat components to one
another such as when we join a fixed
condenser across an H.F. choke, we
leap right from the elementary class to
the real technical institute !

But, for the time being, we will confine
ourselves to components of a kind.
Now diagrams and drawings can be
very informative, but we feel sure that
by the means of the accompanying
photographs we will be able to clear up
some of those points which may have
caused at least some of our readers a
little perplexity in connection with
‘“geries ’ and * parallel.”

First of all, let us take batteries.
Every batterv contains a number of
cells and each cell has two terminals,
one marked positive (plus or +), and
the other negative (minus or —).
cell of the Leclanché type, such as is
employed in dry batteries used for
H.T. or grid bias purposes,
will have a voltage of approxi-
mately 1} volts, while an accu-
mulator cell will have a voltage
of approximately 2 volts. The
capacity of éither type will vary
in accordance with the size of
its clements. When the cells
of a battery are connected in
series the resultant capacity
will be but the capacity of one
cell, but the voltage will be
that of one cell multiplied by
the number of cells connected in series.
Thus, 10 1}-volt cells, connected in series,
will provide a voltage of 15 volts.

The same number of cells connected in

SRR

parallel will provide but™ the voltage ot
one cell with the capacity of 10. See Fig.
3, which shows a number of accumulator
cells connected up both in series and
parallel. In this case, remember that the
voltage of each individual cell is 2 volts.
All very simple, is it not ? But we wonder
how many listeners employ 4-volt accumu-
lators to run 2-volt valves, wasting in the
process many valuable ampere hours of
capacity in overcoming the wasteful re-
sistances of high value filament rheostats.
Obviously, if the two 2-volt cells of similar
sizes, which go to form a 4-volt accumu-
lator, were comected in parallel instead of
series, double the capacity would be
available, although only the 2 volts of
Ppressure could be obtained.

““The Weakest Link.”

But what happens when accumulator
cells of different sizes are used together ?
Supposing we have one cell marked 20
ampere hours” and another ““ 40 ampere
hours.”” These two joined in parallel give
2 volts with a capacity of 60 ampere hours ;
but when they are connected in series 4
volts pressure is available, although the
effective capacity will be only the capacity
of the smaller cell, 20 ampere hours. This
should be very carefully noted. And when
a number of cells of  different sizes are
connected in series the resultant capacity
is always the capacity of the smallest cell.
Without enlarging on the point unneces-
sarily, we can just add that a number of
cells in series can be liked to a chain, the
strength of which will be the strength of

(Continued on neat paje.)

[———
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Fxg 2.—A fized condenser and an H.F. choke joined up in series. The
arrows indicate a direction of current flow.
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AN ECONOMICAL PANEL.

BY A CORRESPONDENT.

M
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'I‘HE increase in popularity of the three,
four and five-valve sets has required,
- up to the present, the use of large
ebonite panels. This, in itself, has added
to the cost of the set both from the pro-
fessional and amateur points of view.
Any method, therefore, which would tend
to cheapen, without loss of efficiency, the
initial outlay, would be greatly welcomed
by everyone.

For the purposes, then, of this latest
experiment an ordinary piece of mahogany
was purchased and finished to the required
size—i.e. 28 in. by 7 in. by 4 in. Mahogany
was chosen on account of its hardness,

appearance, and ease in working. The
requisite holes for the component parts
‘were drilled ; then, prior to the treatment
of the panel to prevent leakage, and
primarily with a view to the ultimate ap-
pearance of the wood, it received a coating
of the brown stain generally applied to
mahogany. This did not take long to dry,
and in two hours a wax preparation was
well rubbed In inte the front and sides,
thus forming the nucleus of the insulation.

Next came an application of oil and finally
the front and exposed parts werc French
polished, so giving it a handsome appear-
ance and completing the insulation. (It

Populer Wireless, February 5th, 1927.

should be noted that the French polishing
was done by one of the contributors, who
is not a professional French polisher, and
consequently no extra cost was entailed.)
The holes also were given a liberal dose of
this polish, particularly those taking the
variable condensers.

A Substantial Saving.

As the set was a four-valve Neutrodyne
(1 HF, 1 detector, and 2 L.F.), it was

essential to fix to the panel two variable

condensers, four rheostats, one three-pole
two-way switch, and seven terminals. The
results obtained showed that the efficiency
of the set was quite up to the standard of
a set of the same design, using an ebonite
panel. But the cost of the mahogany was
only one-fifth that of the other panel, the
amount expended on the wood being 2s. 6d.,
and on the preparation 6d., a total of 3s.
Not only was there a saving of 80 per cent.,
but the appearance of the set was greatly
enhanced.

x -t

PARALLEL OR SERIES?

(Continued from previous page.)
HooserrssrrroteiteeeeoXk

"the weakest link—in this case the links
being individual cells.

When we deal with coils we have only one
factor of primary importance to consider,
and this is inductance. Inductance and
capacity are necessary for tuning circuits
to certain wave-lengths. In a straight-
forward aerial tuner most of the capacity
is supplied by a variable condenser. In-
creasing either inductance or capacity
increases the wave-length tuning and de-
creasing either decreases the wave-length
tuning. The inductance of two coils in
series is merely the sum of the individual
inductances. The effective- inductance of
a coil of 100 microhenries connected in
series with one of 150 microhenries is 250
microhenries. But when coils are connected
in parallel the resulting inductance is always
something less than the inductance of the
smaller coil. For two coils the simple
Llx L2
I 4+ 12
That is, the two inductances multiplied
together are divided by the same two in-
ductances added together. In the case of
our two previonsly mentioned “coils it is
15,000 divided by 250, which is 60, and this
60 can be expressed in microhenries.

When more than two coils are connected
in parallel the above rule cannot be applied,
and we have to bring in the reciprocal rule.
But this is not so fearsome after all. Here

it is:

L ¥ = iyl

A 8 PR e
or the reciprocal of the total inductance
equals”.the sum of the reciprocals of the
individual induetances. In a previous article
entitled ‘ Repressing the Rheostat” we
fully explained this ljttle excursion into
mathematics.

And it'is worth noting that inductances
are calculated 'in iexactly the same way as
resistances.
above-mentioned article should know ex-
actly how to deal.with inductances in series
and parallel, for the methods of calculation
aro identical.

rule isL =

ete.,

Those who carefully read the

Now, condensers in scries can be dealt

with similarly to inductances or resistances

in parallel and condensers in parallel follow
the simple rule of addition applicable to
resistances or inductances in series. In
fact, the -calculations involved in the
separate treatment of inductance, resist-
ance, and capacity are identical, although
unfortunately, in the case of the last-
named, the above indicated reversal of
rules is necessary. But don’t confuse the
ampere-hour capacity of accumulators with
the capacity of condensers, these are very
different.

Mote These Points.

Let us pause awhile and tabulate our
facts.

. The simple rule of the addition of in-
dividual values applies to:

1. The capacity of condensers in parallel.

2. The ampere hour capacity of accumu-
lators or dry battery cells in parallel.

3. The voltage of accumulator or dry
hattery cells in series.

4. The inductance of coils in series.

5. Resistances in series.

{2 olts . ,

20 Ampere Hours

Gffecture Capacit

= y
s
2Volts 2 Volts
10Amperec §ll /OAmpere
Hours ours

The more complex rediprocal rule applies to:

1. The capacity of condensers in series.

2. Resistances in parallel

3. Inductance of coils jn parallel.

The calculations involved in series-
parallel arrangements are quite as simple
as any of the foregoing. Supposing two
condensers are connected in series and then
another condenser is connected across both.
First of all, the effective capacity of the two
condensers in series is worked out, and as
there are only two, we can dodge the
““ reciprocals”’ and can use the easy rule.
Therefore, the two values can be multiplied
together and then this result divided by
the sum of the two capacities. To this
figure should be added the capacity of the
condenser connected in parallel.

Were these condensers resistances, we
should first of all add the resistances of the
two in series together, and then apply
either the _reciprocal or the easier rule
(which applies only to pairs) to this figure,
and that of the paralleled resistance.

A little elementary arithmetic and a
little common-sense are all that is necessary
to advance the amateur a long way on the
road of L's and C’s, Mics and Mu's !

6Volts*
¢ Ampere Hours
&tfectrve Capacity

s S

~

1

'

1

!
!
/ .
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| What are the
| ideal conditions for

Distant Reception?

A DARK night with rain pouring in torrents and the
! wind whistling through the trees. A good recaiver,
i well charged batteries, and a stage or so of H.F. am-
plification incorporating & BARREL TYPE TRANS-
i FORMERS : these are the ideal conditions for long
| distance reception.

! With a few notable exceptions, such as the Super-hete-
| rodyne, ‘straight ’* eircuits using components designed
| by competent engineers will in most cases give maximum
- satisfaction with certainty of results.

The @@ range of components offer you the essentials for
any circuit—need we say more ? The name McMichael
! bears testimony for the superiority of components manu-
& factured and sold under the sign §H—and all hear a 12
months’ guarantee. Your dealer stoeks them.

Standard Barrel type units in ranges covering 80-7,000m.
*Semi-aperiodic two Units, one broadcast, the other Daventry.
At present available in two ranges—300-500 metres, and 1,000-2,500 metres.
*No 1 Star covering broadcast wavelengths without changing

rTHE NEW @B H.F. CHOKE\

The new MH) H.F. Choke Is scientifically
designed to deal effectively with both long Iy
and short wave frequencies. With an
induectance of 60,000 microhenries, negll-
gible self capacity, and a D.C. resistance
of 130 ohms, it is ideal for all purposes.

Note particularly the reduction in diameter
of the end-windings which deal in a gradu-
ated manner with the higher frequencies,
and the central portion with the lower fre-
quencies.

the H.F. unit.

* New issues.

UNIFORM PRICE 10/-

EACH

\_ PRICE 9/- EACH

J

DEMAND OF YOUR DEALER §{} COMPONENTS :

BRITISH, BEST AND CHEAPEST IN THE LONG RUN.

Telephone : DL m@ME}@m@ @1 Telegrams :
SLOUGH =) (m) RADIETHER,
441-442. ManuFacturers of Wireless and Scientific Apparatus SLOUGH.

WEXHAM ROAD: SLOUGH: BUCKS:

(MB

IRISH AGENTS: B.N.B. WIRELESS LTD. DUBLIN & BELFAST.

MB

v e

Pool's Advertising Service, Lid.
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WHY PAY MORE THAN DOUBLE for other amplifiers
or for a valve set, when you can get as good results with THE

MAGNETIC MICROPHONE BAR AMPLIFIER

Patent No. 248581/25.
“NO CRYST.AL SET IS COMPLETE WITHOUT THIS WONDERFUL ATTACHMENT.”

Not only will this marvellous e NOT a Micropkone Button.
device give really good LOUD- '
SPEAKER RESULTS from : Nﬂ Valves, Accumulators or

H.T. Batteries.
Fragile parts.
Distortion.

CRYSTAL RECEPTION of
average strength, but it 1s
absolutely the ONLY means -
of inéreasing the strength of : T Simple as ABC.

ek .S‘ﬁ"als o "E“‘IDP“ONES _ w MICROPHONE AND OTHER PARTS OF
without using valves. . §  AMPLIFIER SUPPLIED SEPARATELY

Works perfectly on one or 1 oL i : FULLY ILLUSTRATED LISTS FREE
two dry cells. '

é COMPLETE AMPLIFIER as
A BOON TO DEAF PERSCNS shown PRICE post free 38/-

3-volt DRY BATTERY lasting
over three months 4/= extra.

No other accessories required-

EQUALLY EFFICIENT ON 1
VALVE SETS

IF_YOUR DEALER CANNOT SUPPLY riper BERES. : :
ORDER DIRECT FROM SOLE —~a ; DELIVERY BY RETURN FROM STOCK

MANUFACTURERS AND PATENTEES: ‘" agtaal size) e en .. EVERY AMPLIFIER GUARANTEED.

NEW WILSON ELECTRICAL MANUFACTURING 0., S LT ReE T, anaTON ROAD

Insist on— = 1 : 4 ] SZ" '(LO Ngﬁ(ré{
LAMPLUGH ' '
Radio Products

" Being able to forget, that the
Ether is the medium and a
loudspeaker the reproducer, is
as near to the ideal of television
as is obtainable to-day.

The Claritone enables one to
visualise the very scene, some
great mind was inspired to
portray in harmony.

15/6 W HIGHEST SELECTIVITY.

| LAMPLUGH

AERTAL TUNER

-RETROACTIVE

Range 250-2.000 metres with 0005
. Lamplugh S.L.T. condenser in parallel,

Full instruetiong for wiring on each Carton. Gives results far
superior to similar instruments costing three times as much.
| = — Send for Lists to
S. A. LAMPLUGH,LTD. King’s Rd, Tyseley, Birmingbam,
Sole Distributors for London ar.d Southern Covnties :
Thé Empire Electric Co., 303, Euston Réad, London, N.W.
Scottish Devot : 38, Montrose Street, Glasgow.

\\:. J \ i)
@)‘UD SPEAKERS & HEAD PHONES .,

Adte. of Ashley Wireless Telephene Co. (1925) Led., Liverpool.
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T must
not be

pre-
sumed that
the experi-
mental
valves described in this article are in any
way intended to supplant any of the many
excellent types of commercially made valves
which are at present on the market. But
it is a psychological fact that no matter
how perfect a scientific device may be, the
true constructional amateur always finds a
source of pleasure and interest in con-
structing such a device with his own hands,
no matter whether it bhe inferior or not to
the manufactured article.
1t is for reasons such as the above that 1
wish to place before the reader of these
columns some fairly detailed instructions
on the making of simple types of thermionic
valves. These valves, if constructed with
reasonable care, can be made to function
very effectively in a simple circuit. Natur-
ally they are not anything like as sensitive
as any of the beautifully made commercial
valves, nor can they be said to be economical
in their current consumption. However,
the fact that they will give rcsults. and
that their construction is not a matter of
any great difficulty will, no doubt, -cause
many readers to become interested in their
roperties, and to try their hands at making
‘hem.

Fig. 1.—A bome-made valve.

Simple Two-Electrode Type.

Let us first of all deal with the construc-
tion of a very simple type of two-electrode
valve. All we require for this purpose-is a
4.- or 6-volt electric bulb, such as those which
are employed for the headlights of motor-
cars or motor-cycles, and for similar lighting
purposes. If possible, the filament of the
bulb should be a carbon one. However, this
requirement is not essential. Care should
be taken to see, however. that the glass of
the bulb is not unduly thick, for, within
certain limits, the thinner the glass of the
bulb, the more readily are results ohtained
when such a bulb is utilised as a valve.

Having acquired a bulb of the above
nature, take two narrow strips of tinfoil or
silver paper and fasten these around the
sides of the bulb in the manner shown in
Fig. 1. Owing to the curvature of the bulb,
it will usually be found an extremely difficult
matter to make a really neat job of this
exterior silver paper lining. Fortunately,
however, the exact contour of the metal
lining around the exterior of the bulb does
not matter so long as the metal linings are
continuous.

The metal bands may be fixed to the glass
by means of a little good gum, although I
have found the use of celluloid photo-
graphic negative varnish to be more satis-
factory. In attaching the metal-foil bands
to the glass of the bulb, great care must be.

e S— e — TR e e o N

MAKESHIFT |
VALVES.

An interesting and informative article describing
some experiments carried out by the writer with

By J. F. CORRIGAN, M.Sc., A.I.C.

+ooooX

home-made *‘ valves.”

(Staff Consultant.)

taken to see that none of the gum, celluloid
varnish, or whatever adhesive is used, gets
on to the outer surface of the bands, other-
wise, owing to the insulating nature of these
adhesives, effective electrical contact with
the metal-foil bands would be rendered
impossible.

After attaching the exterior metal-foil
bands to the glass of the bulb, the whole
article should be placed in a warm oven for
an hour or two in order to allow of thorough
drying of the adhesive. After this period,
the valve will be ready for experimental
use.

The valve will, of course, require some
form of mounting before it can be used.
However, it is not a difficult matter to
devise such a mounting. Any small piece
of wood will do for the purposc and, as will
be seen from a glance at the illustration,

¥owms g o3ty
Fig. 2.—Mounting the home-made valve,

Fig. 2, even the lid of a cardboard box can
be brought into service for this purpose,
provided that it has been well impregnated
with paraffin wax beforehand in order to
vender it insulative to an H.T. current.

The illustration, Fig. 2, indicates the
method of making contact with the external
bands of the bulb, such contact strips
being compesed of copper foil.

The circuit in which such a valve can be
used may comprise any simple valve recti-
fying circuit, the exact manner of wiring up
the improvised valve being depicted in the
diagram, Fig. 3. The L.T. battery for the
purpose of heating the filament should be of
the usual 4- to 6-volt accumulator variety
and, in passing, it may be said that in order
to operate the valve effectively, the fila-
ment must be heated to the greatest possible
brilliance. On the average, an H.T. current
of about 40 volts will be sufficient to apply
to the plate of the valve.

How It Works.

The mode of operation of such an im-
provised valve is not difficult to follow.
The ordinary filament of the electric bulb
acts as the electron emitter, the plate or
anode of the valve comprising the external
metal-foil bands around the glass of the
bulb. When the filament is heated to a
reasonable degree of brilliance, it gives rise

1365

to an electron emission, a portion of which
finds its way through the glass of the bulb,
thus coming in contact with the external
anode.

Now, the amount of electron leakage
taking place through the glass depends
upon several factors, each of which may
vary in bulbs of different construction.
For instance, the electron leakage through
the glass is governed by the exact dis-
position of the filament, the thickness of
the glass, and also the temperature of the
glass. This is an important point to observe,
for when the glass becomes warm from the
heat of the filament the electron leakage
through the glass is improved, and conse-
quently the effectiveness of the valve in-
oreases. On account of this fact, a carbon
filament bulb is rather more effective to use
as an improvised valve because it gives rise
to a greater degree of heat, despite the fact
that the actual electron emission from the
filament may be less abundant than that
obtained from a thin metallic filament.

A More Efficient Type.

A rather more efficient type of valve may
be constructed from one of the familiar
“ dual-filament > electric bulbs, such as
those which are employed for motor head-
lights. In these bulbs one of the filaments
can be made to glow brilliantly, whilst the
light given out by the other is much feebler,
the whole bulb forming a * high-low”
arrangement for dimming purposes.

In order to make use of an electrical
bulb of this type as a radio valve, it is first
of all necessary to remove the base of the
bulb in order to effect a necessary alteration
of connections to the filaments. In removing
the base from the bulb, a small, sharp-
pointed instrument, such as a stont hatpin
or knitting needle, may be used, and, with
a little cave, the base will come away from
the glass without any great trouble. The
operation is, of course, tedious, and it may
be hastened by soaking the bulb in a strong
solution of caustic soda for a few hours
beforehand in order to soften the cement.
Another method of removing the base of the
bulb is to apply a few drops of some strong
mineral acid, such as nitric or hydrochlorie
acid, very carefully around the joint. The
acid will not attack the glass, but it will,
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of course, eat into the metal base, and
therefore its action should be carefully con-
trolled.

However, having removed the base of
the bulb, separate very carefully the con-
necting wires of the filaments, and bring
out the two wires leading to the ** bright »
filament of the bulb. These shonld be care-
fully marked and, if possible, insulated.
They form the leads to what is going to the

(Continued on next page.)
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MAKESHIFT VALVES.
(Qontinued from previous page.) z
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filament df the valve. The other two leads
to the “ dull ” filament of the electric bulb
should be joined together, and a lead taken
from them. This lead must also be carefully
insulated. This second filament of the bulb
forms the plate or anode of the valve.

A Third Electrode.

Having made the above re.arrangement
-of the connections, the next thing to do is to
supply the valve with a grid, thus convert-
ing it into a 3-electrode valve. In such a
device, the only type of grid which can be
employed is what we may call an *‘ external
grid.” This latter is made by cementing a
strip of metal foil around the extevior of
the bulb in the manner illustrated in the
Adiagram Fig. 4. Connection to this external
band of metal-foil may be made either by
means of a contact strip in a manner similar
to that shown in the photograph, Fig. 2, or
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else a thin wire lead may be soldered to
the metal-foil band by means of some plastic
metallic cement.

The valve will be now ready for use and,
as before, some form of mounting should be
provided for it. However, in order to test
out the capabilities of the valve only a very
crude form of mounting is necessary. In
fact, the valve may be merely laid on its
s'de on an insulating surface.

The mode of wiring up the connections to
this three-electrode valve is indicated in the
diagram, Fig. 4. As before. the filament of
the valve should be heated to its greatest
degree of brilliance consistent with the safety
of the filament. In operating the valve,
begin® with a plate voltage of 20, then
gradually increase this to 75 or 80. The

exact plate voltage required will be found to-

be a matter for trial, and no general rule can
be laid down respecting it.

‘¢ Good Crystal Strength.”

As in the case of the simple two-electrode
valve described previously, the efficiency
with which this home-made valve will
fnction is dependent upon several factors.
The exact arrangement of the filaments in
the bulb, the thickness of the bulb glass,
the exact temperature and mode of con-
struction of the heated filament are factors
which all come into play in determining the
¢fficiency of the valve when used as a
rectifier. 1

Speaking gencrally, however, a valve of
the above type will give reception of a

variety which we may call * good crystal
strength ”* at a distance of up to 15 miles
from a main station. That is, of course,
provided the valve is employed in any or-
dinary simple one-valve rectifying circunits.
The valve will not work in regenerative
circuits, nor will it act as an amplifier under
any of the usual conditions, the reason for
this latter fact being that it would require
the use of a specially wound transformer
designed to meet the impedance of the bulb.
I must, however, haste here to mention
that the above observation is by no means
put forward in any dogmatic manner. It
has been merely based on experience, and
if any experimenter does succeed in getting
a valve constructed on the above principles
to work as a simple L.F. amplifier, he would
render a service in carefully noting the con-
ditions and tabulating his results for the
benefit of other experimenters.

In working with valves of the above
nature, the amateur will very likely have
to resist a great temptation to raise the
filament heating current to more than safe
limits, especially as he will find by actual
trial that the brighter the filament glows
the louder do the signals become. It should
be borne in mind, however, that the
majority of these small bulbs which are sold
are designed for working on 4 volts, and
therefore the use of any greater voltage
will quickly destroy the life of the filament,
if it does not burn it out altogether on one
single occasion.

Obtaining Results.

After all, these makeshift valves, although
their construction and operation will be a
‘matter of interest to many keen radio ex-
perimenters, are, at the best, merely crude
approximations to the conventional and
professionally constructed valve and, being
such, they cannot he expected to give
results -of the same efficiency as those
which are forthcoming from the use of a
commercial valve. Nevertheless, any
interested experimenter who possesses one
or two small electric bulbs in good con-
dition may spend quite a profitable time in
constructing and experimenting with im-
provised rectifying valves of one or other
of the types described above. The most
effective results are hardly likely to be
obtained at the first “ try out,” but a few
readjustments of the conditions under
which the valves opevate, together also
with a little patience on the part of the
operator, will be sufficient to show that
even such a simple device as an ordinary
electric bulb can, under certain conditions,
be made to act as a radio rectifier.
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{ OUTOFTHEEARTH. !}

¢
FROM A CORRESPONDENT. i

b e e e e o ¥*

THE frequent use of the term ‘ Earth
Potential ” and the fact that the
¢ earthed ™ portions of a wireless set
are commonly regarded a3 uniformly
‘* blank *’ may have lend numerous amateurs
to believe that an earth led is a route for
H.F. and L.F. cuirents into an abyssmal
calm. But placid Mother Earth can return
a Roland for an Oliver and can hand out
currents of her own.
This fact is well worth emphasising now
that so many ultra-sensitive receivers are
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used with direct “earths.” It is quite a
common practice to employ “ outdoor ”
aerials and earth with super-hets, while
thousands of receivers incorporating twe and
morc stages of H.F. amplification are
operated under these conditions.

And earth currents can be of considerable
dimensions af times. Pressures of as much
as 500 volts and currents amounting to 50
milli-amps have heen recorded, although it
must be admitted that such cases are
exceptional,

Cause of "Earth Currents.

But with a sensitive radio outfit very
small voltage and current fluctuations
indeed will cause trouble and a few volts
P.D. varying across an earth lead may
result in the production of a noisy “ back-
ground,” or even in loud * statics.”

Earth currents seldom appear to be of a’
constant nature and comparatively large
fluctuations are sometimes noted. Some
earth cuirents are due to leakage from
power mains, but generally the larger ones
are produced by some natural means. It is
not thought that earthquakes or internal
disturbances in the earth have anything to
do with them, but it has been observed that
when the Aurora Borealis in the Arectig
regions is of a varying character earth
currents are most active. These conditions
generally synchronise with ‘‘ magnetic’’
storms of fairly violent natures,

Now the longer the earth lead that is used

- between the surface of the earth and the

buried metal plate or other object to which

‘it is attached, the greater will be the

potential difference set up across it by
varying earth currents should such be in
evidence in the immediate vicinity. But
currents induced into such a portion of a
wireless receiving system do not necessarily
extend to the receiver itself or have any
practical effect on it. But there is danger of
this when the latter is not insulated properly
throughout, including such items as the
loud speaker or telephone receivers.

May Be Quite Large.

And for this reason. Two buried earths
connected together form a complete cireuit
through which a current will always flow.
This current may be very small indeed, so

‘small as to be almost negligible, but on.the

other hand, it may be quite large—that is,
speaking in micro- or even milli-amps.
This current will be generated in a similar
manner to that which is generated in a
primary battery and may be reinforced by
stray currents due to leakage from electric
tramear or other systems and by others due
to natural causes—such as were. referred to
above.

When long loud-speaker extension leads
are used many paths for earth.currents
betwecen the earth used for the set and other
earthed points can.,_be opened if close
attention is not paid to insulation. And fo
such in minor and major degree may be due
many strange noises in many sets.

The most efficient earth from an ordinary
reception point of view may be the one that
collects the most interference from earth
currents. Such are nob often the cause of
any trouble at all in the case of straight-
forward two-, three- and four-valve .gets.
but supers of various kinds are always gafbi
on frame aerials or well insulated * capacity
earths,” or counterpoise acrials, as they are
more correctly termed.
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We get many
Testimonials
daily about
this New
Transformer !

YOU may wonder whether we receive many
testimonials bearing out the claims we make
in our advertisements for the new LISSEN
Transformer. The answer is—yes we do. This is
a typical specimen:—

Ref. 5150, From Norwich.

November 13th, 1926,

‘ Having recently purchased one of your new Lissen Transformers and
met with such enormous success, I feel bound to express my admiration of such
a unit. I find that either as a first or second stage transformer it gives results
unequalled by transformer costing three times the price. *

.. “‘T have since purchased a LISSEN H.T. Battery, Condensers, Variable
Grid Leaks, Change-Over Switches and other of your components, and wonder
how such high grade units can be sold for such modest prices. I have no difficulty
in receiving America KDKA any night, using three valves, the transformer,
battery and other components, giving a perfectly silent background. I have
since induced other people to try LISSEN components who also express their
utmost satisfaction with the LISSEN goods.”

But LISSEN have paid the new LISSEN Transformer a more convineing
compliment still by withdrawing all the previous expensive LISSEN Trans-
formers in favour of the new LISSEN.

YOU WILL FIND IT FULLY AMPLIFIES EVERY TONE, EVERY NOTE,

EVERY HARMONIC, EVERY OVERTONE, AGAINST A BACKGROUND
OF SILENCE.

Not only ean it he used as a fine transformer but it is also A GREAT
CHOKE. By the simple act of connecting two of its four terminals as
instrueted on the box it bceomes one of the finest Chokes that can be obtained.

7 DAYS' TEST.

Test this new LISSEN against the most expensive transformer and against
the most expensive choke you can. If you do not prefer the LISSEN for tone
and power o any other transformer and choke irrespective of price, return it
within 7 days and your money will be willingly refunded.

GUARANTEED FOR 12 MONTHS
TURNS RATIO 3 to 1. RESISTANCE RATIO 4 to 1.
8 6 Use it for 1, 2 or 3 stages L.F. It is suitable for all

circuits and all valves you will want to use.

There are many advertising manufacturers and all expect to share of the use of mention
of their products. The best transformer is not necessarily used in the circuit of the periodical
you may be building from. But you are free to choose your own transformer and your own
parts. AND NO MATTER WHAT TRANSFORMER MAY BE SPECIFIED IN ANY CIRCUIT,
IT CAN BE REPLACED BY THE NEW LISSEN WITH IMPROVEMENT IN VOLUME

AND POWER.
REMEMBER THE 7 DAYS' TEST OFFER.
Your dealer uses a new LISSEN himself—he has one in stock ready for ypu to use too.

USE LISSEN FIXED
CONDENSERS, TOO

(Mica and Mansbridge Types.)
Lissen Mica Type Condensers

Small encrgy-conserving condensers—
note the new case which enables the
condenser to be used upright or flat. At
present the new case is available on!?'
in the most used capacities, but will
quickly become a LISSEN standard.

Capacitics—
0001 to *00I 1/~ each (much reduced).
‘002 to '006 1/6.each (muoch reduced).
Accurate to 5% —they never leak—they
never vary.

Lissen Mansbridge Type

Condensers

To a fine LISSEN quality condenser is
added the specially moulded 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 new
policy of direct-to-dealer distribution
this {ISSEN Condenser costs no more
than the ordinary type.

At

KS

A case of these was leit on our factory

roof duriug 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—:or now yon get keen prices as well
as fine quality,

'LISSEN LIMITED
'8.16, FRIARS LANE, -
“RICHMOND, SURREY -

i (Masaging Director - Thos N. Cole). :
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T Sea. A ship is in distress, storm-
tossed in the grip of a gale. Alone at his War at sea.
f post, the Wireless operator taps out his the
tragic message—S5.0.S.  Will it be heard ?
On the sensitivity of an operator’s
headphones depends the answer

o The Merchant Services On reception of an order from the
of many countries use JBLOWN o tlagship the Admiralty,
Headphones. Seaannd on knowang this, use IBrown
The fleld (’)If‘h war. Telephc()ine Land. JBrown gm'\,fphom“ls- o e
wires cut. e important order ospital ward. e si ’
must be got through. The only He ?‘dpho‘nes .are and the maimed look to Wire-
means is—Wireless. Only the domg their dally less to easc their suffering and
most sensitive and reliable head- duty refresh their minds. Sensitivity
phones are used when the safety, is. essential in a sufferer’s head-

perhaps, of a hundred thousand phone
‘depends upon the reception of a

vital message. . . The British Army

pinned their faith’ to J5TOWIl headphones In your home. You want your Head- -~ {7 3

during the war. phone, above all. to be sensitive and PRICES.

A cable station. Onelink ina world chain. Inter- reliable. ~ You then, like the Army, Type A (above): 120, 2000

communication between countries is vital for the Navy, the Merchant Services, _the or 4000 ohms :. - 50j-

world trade. No risks must be taken which World's" Cable Companies, and th?‘ls‘mds B008 Ghimal b, L& " 68F

might for one moment prejudice the safe gonvey- of fellow listeners wiil choose  Mrown B A e 301' 1

ance of messages . . The World's Cable” Com- super-sensitive Headphones. YDCEE OIS iy
Typs F: 4000 ohms 26y-

G
el

owa,

ho

panies standardise on JBLOWI Headphones.
Here, -more than. anywhere,
success of operations depends
concerted action,
ships in touch.
unsensitive headphone prevented the
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upon
Only radio can keep
It would be fatal if an

In the hospitals

throughoﬁt the cc;untry‘are thousands
of J3rowit Headphones.

S. G. BROWN, LTD.,

Western Avenue, N. Acton,
W 3.

Retail Showrooms: 19, Mortimer St.,
W.1; 15, Moorfields, Liverpool; e7,
High St., Southampton. Wholesaje
Depots: 2, Landsdown: Place Wesr,
Bath: 120, Wellington St., Glasgow ;
5.7, Godwin St., Bradford ; Cross House,
Westgate Road, Newcastle; Howard S.
Cooke & Co,, 59, Caroline St., Birming-
ham; Roberc Garmany. Union Chambers,
1. Union St., Belfast, N. Ireland.

G.4. 7620
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“RADIO FOR THE MILLION" SETS

We supply all the parts for these
Sets and guarantee you good results

HOUSANDS of amateur set builders
owe their success to the help they re-
ceived from the famous Pilot Service.
Under this scheme we supply you with
whatever parts you may require to build
your receiver, and our Technical and
Service Department. under the control of

Captain Tingey, M.I.R.E., will advise and
help you entirely free of charge should
you encounter any smell difficulties. This
service has now been extended to cover
the popular ** Radio for the Million " sets
described in the Mullard Company's

cYour H.I. troybles soivegl/é;

THERE is no greater source of trouble and expense to Wire-

less Users than H.T. Batteries. An “EKCG* H.T. UNIT

supersedes Dry Batteries, gives perfect reception, and entails

only initial outlay. Just attach adaptor to Electric Light

Lampholder and obtain H.T. current from Electric Supply
Mains (D.C. & AC.)

booklet bearing that name. «

(4

Send NO money—pay the POSTMAN
We will pay all postal and C,0,D, charges,

Here are the prices of the Kits of components:

GRENVILLE P.M. £2:6:10 FRANKLINP.M. £3: 7:0
RODNEY PM. £8:8: 0 NELSONP.M. £8:19:6

The above prices do not include panels, cabinets or baseboards.

IMPORTANT NOTE.
what parts you have, and we will advise vou if they will be suitable.
any o(P\he abéve sets will be sent on application.
Standard Panels and Baseboards for above Sets.

The panels are cut from *'Red Triangle’’ guaranteed ebonite and
drilled to specification and engraved.

Panel bBase' { Send three penny stamps

08Td  © {or the new edition of the

If you have alrcady some components by vou, or a set
which you are going to dismantle, let us know exactly
Detailed list {or

GRENVILLE s.d. s.d. | «pilot Manual.” Full
8 . V7
P.M. 50 40 10 : illustrated, it contains de-
FRANKLIN * tails of many up-to-date
P.M. . 76 16 : Sets. Useful information
RODNEY : on assembling, soldering
: and testing also included.
P.M, 116 30 : >
NELSON i PAN
ptt 16 30 P THE PILOT MANUAL

PETO-SCOTT CO., LTD,,

Regd. Office: 77, CITY ROAD, LONDON, E.C.1.
BRANCHES :—62, High Holborn, London, W.C.1. 4, Manchester Street, Liverpoo!,
4, Bank of England Place, Plymouth., 230, Wood Street, Walthamstow, Londan, E,
n-.u%!-Q-u%u%n%!p.%ltﬁ:;tt‘!D‘?sllﬁ-!s%ﬁ(‘:nsllsnﬂa

P.S.7631

s1Z
Model 2A—D.C.
BRH‘ISH' LeTTERS PATENT

Nos. 262567, 262567., 14812g
SAFE! SILENT! SOUND'!
PROPOSITICN RECGOMMENDATION VALUE

PATENTS No.

UNITS TO SUIT 42[6 ILLUSTRATED FOLDiR
ALL SETS FROM SENT POST FRER!

END WIRELESS TROUBLES AND INSTAL AN ¢ EKCO.”
Obtainable from all Wireless Dealers or direct from :—

EKCOLE [T0e e
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AOCORDIN G to a prominent Post Office
official, the new wireless telephony
service to New York, although not
absolutely secret, is difficult to intercept.
This authority claims, in faet, that it is
impossible to overhear a London-New York
conversation with an ordinary broadcast
receiving set. In order to do so, he adds,
epecial apparatus is necessary, together withe
considerable skill in using it.

At the same time, reports of the inter-
ception of transatlantic messages upon a
wave-length of 5,760 metrcs have been
received from a number of quarters, in-
cluding places so widely separated as South
Africa and Vienna.

The problem of devising a * secret”
system of wireless telephony is one that has
already occupied the attention of wireless
experts. Long before the opening of the
London - New York service, it was realised
that the possibility of eavesdropping might
‘seriously prejudice the success of radio
telephony in commercial competition with
cable or line communication, where absolute
secrecy is preserved.

It must be admitted, however, that
although it is possible—with a certain
amount of possibly misplaced ingenuity—
to “ tap ” the London-New York * radio ”
this fact does not appear to have deterred
people from using the service. It is probable
that if c8mplete secrecy were to be offered
at a high tariff and lack of complete secrecy
at a lower rate, the latter service would in
most instances be preferred.

Varying Frequeney.

One of the most obvious methods of
securing a certain degree of secrecy is to
use a * wobbling” -carrier-wave at the
transmitting station instead of keeping to
a constant frequency. This can be done, for
example, by continually altering the setting
of a_variable condenser or variometer in the
circuits of the master control, and so causing
the radiated energy to fluctuate in wave-
length.

The change of tune may be controlled by
‘a clockwork or other motor geared to the
variable condenser or variometer, and driven
either at a constant or irregular speed.

In order to hear the whole of a message
radiated in this manner, the tuning oi the
receiving set must obviously be varied at
the same rate as the transmitter. This

* -k
INow that transatlantic telephony
communication is an accomplished
fact, there remains the all-impor-
tant task of making those com-
munications secret—a task which,
as our contributor shows, is not
easy, but is, nevertheless, quite
possible of accomplishment. :
By J. C. JEVONS.
b 3

> > 3
necessitates the fitting of special clockwork
mechanism at the receiving end driven at
the same speed as that used to control the
transmission.

Side-Band System.

Unfortunately this system has not proved
very successful in actual practice. By merely
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ever, provided with a number of filtering
circuits designed to cut out the interfering
tones, and to allow the “ clear” message
alone to get through to the telephones.
Whatever may be the virtue of this sug-
gestion it is certainly not the one at present
employed on the London-New York service.
From the referencc made to the fact that
interception is ** difficult ” upon an ordinary
receiving set, it would appear that the partial
degree of secrecy is due to the suppression
of the normal carrier-wave. In other words
the message is sent out upon one side-band
only of the carrier-wave. In this way it is
differentiated from the ordinary type of
transmission as used in broadcasting.
Although the actual processes involved in
modulating a carrier wave with speech
signals are perhaps too intricate to interest

,1
Mic:
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using a broadly-tuned or aperiodic receiving
aerial it is usually possible to intercept most
of the message, particularly at fairly close
range. Under such conditions the incoming
signals naturally vary considerably in
strength, but not to a sufficient degree to
ensure secrecy.

" Another plan that has been proposed is
to introduce at the sending station a mixture
of confusing notes which, when received

upon an ordinary set, overlap with the spoken

message and so render it unintelligible.
The authorised receiving station is, how-

the average listener, he is probably awarc
that the net effect is to produce three different
frequencies.

The first is a wave having a frequency
equal to the sum of the frequencies of the
speech currents and the carmer-wave. The
second is a wave having a frequency equal
to the difference of these two components.
The third is the pure unmodulated carrier-
wave.

As the latter does not carry in itself any
of the speech currents it is, in a sense, wasted

(Continued on next page.}
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By HUMPHREY PURCELL.

T is a commonplace that every exveri-
menter buins out a valve—or more than
one—sooner or later. This is one reason

the seasoned * fan’ never throws away a
tube. no matter how poor a specimen, so
g . 2
long as 1t will funetion. For when risks
are to be taken, it is much less trying to
chance your arm with a row of has-beens
than with an arvay of the newest supers
whose filaments (confound them !) give no
sign of glow. If the poorer valves give
results of a sort on a new hook-up, it is a
simple matter to replace them by better
valves (disconnecting the H.T. positives
while making the change), and start afresh
without any qualms as to a mistake in
wiring.

A Common Cause.

The most common cause of burn-outs, in
the bitter experience of the writer, is neglect
to disconnect the H.T. battery during
alterations. It is no argument, when pulling
out a valve, or plugging in a different one,
to say, ‘It doesn’t matter if this does go

we-t. I have never liked it.” For if

that valve is placed on the holder sideways.
it may bring disaster to all the valves in
the set. lven when the alteration is merely
the moving of a grid-battery plug to a
-different tapping, the plug may slip from
the fingers and touch the H.T. hattery or
a wire connected to H.T. positive. and thus
bring disaster (in a set where H.T. negative
and L.T. positive are connected). To fiddle
with the innards of a set (to change a

grid leak. for example) without disconnect- -

ing the H.T. battery is, of course, sheer
folly.

Peculiar Burn-outs.

A burn-out which brought surprise as
well as grief to a friend of the writer's
was caused by disconnecting all battery
leads and lifting the set off the table without
putting the rheostats to the ““ off ”’ position.
The L.T. leads trailed across.the H.T.
hattery, and a very tiny firework display
cost two guineas. Another disaster was
caused by disconnecting a detector unit

from an amplifier without disconuecting-

batteries. The lead to O.P. touched a
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(Continued from previous page.) +
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energy so far as the task of earrying the
specch across the ether is concerned. It is,
however, an essential factor in the ‘process
of detecting or restoring the original message
at the receiving end. .

If, therefore, the -carrier-wave is not
radiated from the transmifting aerial, the
modulated side-bands, although they trans-
fer the essential speech-sounds to the
receiving station, cannot alone be recon-
verted into their original form by ordinary
crystal or valve deteetion.

A way out of this difficulty is found by
adopting the expedient of supplying, at the
receiving end, local oscillations having the
same frequency as the missing carrier-wave.
The side-bands and the ‘“local” oscilla-
tions will then combine to restore the original
speech in intelligible form.

For instance, a back-coupled oscillating
valve, if adjusted to the frequency of
the original carrier-wave will restore the

missing “ carrier ” and enable the original

-signal to be reconstructed.

In those’ cases where interception of the
London - New York messages has been
1eported, it is probable that some such
method has heen adopted. It should, of
course, be wurmecessary to remind any
listener who may succeed in “ tapping” o
private message that he is strictly bound hy
the terms of the Postmaster-General's
licence not to divulge or communicate such
matter to any other person.

Suppressing the Carrier.

The arrangement employed for transmit-
ting messages, whilst at the same time sup-

pressing the main carrier-wave, is illustrated’

in simplified form in the diagram, in which
two modulating valves, A and B, are shown
mounted symmetrically, back ‘to back.
The carrier-wave generator, C, is coupled to
a coil, L1, arranged in the common grid
cirenit of the two valves.

It will be seen that any voltages induced
by the source C into the coil L1 will he
applied to both grids simultaneously, and
in phase; because both grids are connected
to the same end of the coil

Accordingly, the plate currentof boththe
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filament lead. Yet another was caused
by using flex to make connections to a
transformer on which the terminals were
set close together. A stray strand of the
0.P. flex touched a strand connecting with
18. The owner deserved to lose those
valves, even though the price at that time
was 27/6 each !

It will be noticed, incidentally, that
several of the calamities described might
have been averted if H.T. negative had heen
connected to L.T. negative instead of L.T.
positive. There are arguments in favour of
both policies, but generally speaking
“ negative to negative ’ is the safety-first
plan.

Rough Treatment.

Apart from actual burning out, there is
one other practice that can be thoroughly
recommended as a means of shortening the
life of & valve. That is, to tug it out of its
holder sharply, or to push it home with
click. -As a matter of fact the writer has
never yet known a valve to die peacefally

in its holder. Death, in one shape or an-

other, has always come violently.

valves rises and falls simultaneous!v,
and the net transfer of energy across the
coit L3 will be. zero,” the .two cuyrrents
balancing each other out. Therefore, so far
as the aerial is concerned, it-will radiate ne
varrier-wave energy.

I, however, speech currents are applied
by the microphone across the input coi! L2,
the normal condition of halance is upset.
At any one moment, say, when the upper
part of the coil 1.2 is positive, the lower ensl
of that coil will he negative. These voltages
are, of course, applied simultaneously.to the
grids of the modulator valves, but in this
nstance will give rise to a differential cffect,
as in the case of a push-pull amplifier.

As the plate current of one valve increases,
under the influence of a positively-charged
grid, " that of the second valve decreases
owing to its negative grid voltage, with the
result that modulated side-bands of carvier
energy are transferred from the coil L3 to
the transmitting aerial.

As previously stated, these side-bands
cannot be converted into intelligible speech
by ordinary methods of crystal or valve
detection, unless a loecal oscillator is used at
the receiving end to supply ‘the missing
carrier-wave gomponent. i

An efficient ome-valve
. DX recejver constructed
7 a reader of * Popular Wireless . {
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HEN, a few
wireless company needed a special
kind of receiving apparatus, the

first instruments installed possessed unex-

ears ago, a certain
’

pected defects. A device to remove these
defects was soon fitted, but this in tum
developed troubles of its own. By the time
various attachments and compensating
devices had been incorporated the complete
receiver appeared a fearsome object.

Poteatiometer Control.

Subsequently it was found that the work
done by the complicated apparatus could
be performed far more efficiently and simply
by using only half the number of valves and
controls, for the man who solved the
ploblem had merely reverted to the original
device and cured its troubles in a simpler

G“WWM“ B S o

‘g HAS NEUTRALISING MISLED US?

I" ",/ The system of neutrodyning was introduced at a time when special H.F, valves were

still almost unknown. With modern vailve and set design in many cases the need 'for

neutrodyning is not so acute, and in this article Mr, Harris shows that. it is quite
feasible that we may be leaning on a broken reed where neutralising is concerned.

By PERCY W. HARRIS, M.LR.E,
(Editor of «“ The Wireless Constructor.”)
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been almost entirely abandoned in favour
of neuiralising methods, and while the
principle upon which the potentiometer
control depends secems very bad, may we
not have discovered for ourselves a number
of special troubles inherent in- the neu-
tralising arrangements ?  Reasoning in
this way, I began a series of expenments
recently with the object of deducing not
theoretical conclusions but practical argu-

ments from any facts that should

_ present themselves, The results have

: heen so interesting that I
think PopurLar WIRELESS
readers would like to hear of
them.

Let me say at once that
I do not wish to deery the
neutralising methods of ob-
taining stability. Their su-
periority over potentiometer
control i3, in many cases,
so0 casily demonstrated as to put the matter
bevond argument, but from this we should
1ot deduce that it is a
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however. the most popular sets are those
with two. stages of radio frequency, and
anvone who has tried them knows that
their sensitivity and selectivity are of a verv
high order. The HF transformers used
arc of the ~“low-loss ” variety. tuncd either
by &epflrate condensers, or by some adapta-
tion of ~ gang control.”

Surprising Statistics.

Now, we all know that with two eflicient
stages of radio-frequency amplificatione
the tendency to self-oscillation is -pro-
nouneed. A number of manufacturers,
licensed under the Hazeltine patents, utilise
the Hazeltine neutrodyne method of obtain-
ing stability. A larger number of manu-
facturers ‘are not licensees under tlic Hazel-
tine or any other neutralising patents, and
yet make receivers with two stages of tuned
radio frequency—sets which are hoth
sensitive and selective. Figwres in my
possession show that («) the type of tive-
tube radio receiver having the largest sale

better method in all
cases, for in some special
circumstances, of which
T am about to speak, the
potentiometer method
of control seems to have
distinet virtues.
Considering matters
carefully, it will be
found that many neu-
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tralising schemes scrve
to balance out not only
the feed-back dve to the

inter-electrode capacity
in the valve, but also that due to stray
capacities exterior to the valve, as well as
some of the effects of
stray fields. Te what

-

HT+

extent have our
troubles in the past
been due to feed-back
due to inter-electrode
capacity, and to what
oxtent to factors
. other than this? I
1 have come to the con-
clusion that in most

b ' cases the chief trouble

l l ' has been due to causes

""—! e outside the valve
itself.

. o American receivers

A m—ic as sold in the large
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“way, the cure being unaccompanied by any
diseases of its own.

I sometimes wonder whether we are not
all liable to fall into similar errors in the
design of our wireless receiving sets. The
potentiometer method of stabilising has

with two stages of
radio frequoncy, a de-
tector, and two stages of audio fmquency
Recently a number of “de luxe ™ sets have
been placed on the American market with
three stages of radio frequency and three of
audio frequency, the latter often being
resistance or choke coupled. In the main,

is nnt neuntralised, and (b)) more five-valve
Sets of the un-neutralised varicty are sold
than of the neutlahsed In giving theso
facts I am not expressing any opinion s
to whether the neutralised sets are more or
less efficient than those which are not
neatralised—I am simply stating the fact
that a very large number of sets containing
two stages of radio-frequency amplification
~—sets which are both senkitive and selective
—are sold in America and obviously give
satisfaction to their owners.

Stabilising Resistances. =

An examination of those sets w hmh are
not neutralised shows that the spacing of
coils has been carefully arranged to give the
minimum interaction, and stability is
obtained by («) a resistance in the plate
lead going to the H.T. battery, () a resist-
ance in the grid circuit of the H.¥. valve,
(z) a combination of either or both of these
methods with a special variable coupling
between the primary of the transformer
and the secondary.

The introduction of a resistance in the

‘grid circuit interests me quite considerably,

as it I8 obviously a *losser” method

(Continued on mext page.)
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belonging to the same family as the poten-
tiometer method. Remembering  the
amount of positive bias it was necessary
to place on the grid of the relatively low
efficiency valves in use two or three years
ago, and bearing in mind that the modem
valves of much greater efficiency have a far
higher tendency to oscillate, it occurred
to me to make a few experiments to see just
how much loss it was necessary to intro-

the fourth (that of the detector) not needing
such control. Some thought given to the
matter led me to arrange for two poten-
tiometers, one to control the first and second
grids and the other to control the third
grid. The receiver was thereupon made up
—not in a straggling form along the experi-
mental bench, for results obtained in this
way are often most misleading—but in
what may be termed a ‘ practical form ”
in the space occupied by a standard panel,
baseboard and cabinet.

The results obtained with this receiver
far exceeded my expectations, for in the
first place the amount of positive bias to
“ hold the circuit down ” was very small—
far less than we were accustomed to use with
the old open coils and transformers. One

particular point impressed

AT+

Mfé

me at once. We might
reasonably assume " that if
the potentiometers were
adjusted to give stability
at the positions of minimum
readings on the tuning con-
densers. the set would be
very “dead” when a greater
part or all of the ‘0005 mfd.

In actual practice, once the
set had been stabilised on
the lower readings of the

> (;% :
3,
i

condensers, it was still sensi-
tive enough to bring in a

duce into a modern circuit to stabilise it if—
and this is a very important point—proper
precautions were taken to prevent inter-
action between parts of the circuit other
than the valve itself.

A good line of investigation appeared to
be in connection with the screened coils
now manufactured by a number of makers.
Conclusions drawn from the use of one coil
only, or from one stage of H.F.. may be
very misleading. I thercfore decided to
build up a receiver with three stages of
radio-frequency amplification, a detector,
and one stage of transformer-coupled note-
magnification. Such an arrangement of
circuit should, if efficient, give admirable
results with modern valves, provided
stability could be obtained without too high
a loss of efficiency.

Results Obtained.

If really adequate amplification could be
given by the radio-frequency side, one
efficient stage of audio-frequency amplifica-
tion should be good enough for loud-speaker
work on any station within range of the
instrument. The usual trouble with a

. set possessing three stages of radio-frequency
amplification is that of the multiplicity of
tuning controls, and while this can be
simplified by the use of ““ gang ”’ condensers,
such condensers are expensive, and, unless
carefully balanced, both iix the manufacture
and afterwards by means of some separate
control, are liable to give much trouble.
On the other hand, two controls give very
little more trouble than one, and a simple
way out of the difficulty appeared to be to
tune two of the coils at a time, using two
“twin " condensers for the purpose. The
receiver, then, has but two tuning controls,
both of which read to approximately the
same figure.

Considering such an arrangement in
detail, it will be seen that it is possible to

control three of the grids by potentiometer, -

large number of foreign
stations at full loud-speaker
strength between 70° and 100° on the 100°
condensers. True, the strength of these
stations could be brought up still further
by readjusting the potentiometers, thus
lessening the positive bias, but the differ-
ence between the signal strength with
potentiometers set for stability on the
lower readings and that on the higch was
far less than one would expect.

The high-frequency transformers used in
these screened coils were of the type known

A popular form of lay-out where neutralised circuits are employed. A certzin amount of damping is

condensers were in eircuit..

Popular Wireless, February 5th, 1927.

transformers was too weak for these valves.
In case anyone should assume that lack of
balancing between the double condensers
was the cause of this, I may say that
balancing condensers were used in all these
tests to make sure that all four radio-
frequency circuits were properly in tune.

We now come to the point of selectivity.
This, as might be expected, was a variable
factor, depending upon the method of
rectification used, the degree of positive
bias, and the type of valve. By choosing
valves of suitable impedance and amplifica-
tion factors, a very high degree of selec-
tivity was obtained—adequate for all
ordinary needs. On an outdoor aerial the
sensitivity of the set was comparable with
that of a good super-heterodyne using seven
valves and an efficient {rame aerial of
reasonable dimensions.

Effect of Neutralising.

While giving these facts, I must warn
readers that too many conclusions must
not be drawn from them. For example, it
is quite evident that an appreciable part
of the stability obtained in this receiver was
due to the damping introduced by the
metal screens, and, indeed, an examination
of some of the commercial American
receivers shows that eddy currents set up
in the condenser plates by the fields of the
radio-frequency transformers are deliber-
ately made use of to obtain stability. At
the same time, the reduction of interaction
between fields, due to the screening of the
coils, had a powerful infiuence on reducing
the amount of positive bias necessary to
obtain stability, while the comparatively
weak coupling between primaries and
secondaries was again an important factor
in determining the results.

Trouble is sometimes found in using three
stages of radio-frequeney. with screened
coils and some neutralising methods.

For this reason it occurred to me to combing
the potentiometer control method with

introduced by the proximity of the condensers to the coils.

as ‘“split primary,” and after getting
excellent results with one type of valve, I
tried the experiments with a whole range of
valves and soon found -that with the
potentiometers fully to the negative side
many of the valves would not oscillate at
any position of the condensers. This meant,
among other things, that the coupling
between primary and secondary of the

the neutralising method to see what
happened. A special set was therefore made
up along conventional lines with screened
coils and a neutralised circuit. It was
found that after all-balancing adjustments
had been made, there was still some
instability on the lower readings of the
condensers (not due to parasitics). Two of
(Continued on page 1375.)
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0

HE contents include hints on

the construction and operation
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valves, with a comprehensive list

of valves recommended for each

stage; and diagrams of connections
for eleven different circuits.
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“UNIVANE”

7

THE

Over 4,600 degrees

of Vernier Tuning.’

The **Univane” gives the equivalent
of a continuous Vernier adjustment
between minimum capacity and 0.0005
mfd. Rotation of the scale moves
one vane at a time, adding it to or
subtracting ¢ from those already in
opposition.

This enables you to pick up station

after station with the greatest accuracy,
and the figures on the small dial can
be noted to form a permanent log of
all stations heard.

The * Univane” is intended for use
on every occasion where the ordinary

variable condenser is now employed..

It is in no sense a condenser for special
circuits, and in these days of ultra fine
tuning it is a necessity whether yon
“search the ether’ or merely listen
to your local station.

Itis backed by the full Dubilier guaran-
tee and is further described in our new
Catalogue. May we send you a copy ?

Price, of all dealers

25/.

UBILIER

ADVT. OF THE DUBILIER CONDENSER €O. (1925) LTD.
DUCON WORKS, VICTORIA ROAD, N. ACTON, W.8
TELEPHONE ! CHISWICK 224I-2-3. -— M.0.250.
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we1OUD SPEAKER
M-A-P " unir

A LOUD SPEAKER
Horn and Base which 1s
made to fit any gramophone
attachment, including the
Lissenola, T.M.C. and other
Loud Speaker Units. No
fittings are required as the
base of the instrument is
made in such a manner that
all units can be immediately
fitted with the rubber con-
nection provided with them.
It has a 14” flare and stands
21” high, and can be supplied
in all - Polished Aluminium
finish, Chocolate with
Polished Aluminium Tone-
arm, or Black with Polished

Aluminium Tonearm.

21/-
Send for full particulars of new Complete
STRETLINE CONDENSER
which will revolutionise wire-
less. Sole Agents wanted in

all Towns.

THE M-A'P COMPANY,
246, Gt. Lister St, Birmingham

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

Exhibition and the set that won the Gold Medal
at the 1926 Amsterdam Exhibition.

Registered Trade Mark,
Size: 3 inches diameter to
outside of wings. Prices:
6in. lengths 3/- fpostage 9d.}
4 in. lengths 2/- (postage 8d.)
3 in. lengths 1/G(postage8d.)

Up to 36 in. lengths. i
NOTICE :—Do not be put
off with an imitation. Ask FQRMERq
for BECOL and use the ]
Former with a reputation.

Wrlte for List *'C.*’ - —
THE BRITISH EBONITE
COMPANY LIMITED., Ebonlite Rods, Tubes and Sheets. Panels
Hanwell, London, W.7. guaranteed free from surface leakage.

e/

=)

'VALCO MAGIC!

WILL MAKE YOUR BROKEN
VALVE AS GOOD AS NEW.

ALL TYPES OF VALVES REPAIRED AT HALF LIST
PRICES (minimum charge 5/-).

Satisfaction Guaranteed or Money Refunded.

An unsolicited testimonial from one of our many satisfied users will
appear each week.

BISHOP AUCKLAND. s't1/26.—I have tested the repaired valve and
find it O.K. I may say the valve you repaired previously is working
splendidly, in fact bettér than when new. I now send to you for
repair one . . .

Weco, S.P.’s -and low capacity types not rcpairable.  Minimum D.E.

clirren! 0°15 amps when repaired.

Dept. “ P.W,,” TABOR GROVE,
VALCO LTD, eptwmm.énoﬁ, S.W.i19.
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‘the grid returns were then connected
together and brought to a potentiometer,
and, of course, when the potentiometer
slider was on the negative side the effect

was precisely the same as when the potentio-
meter was not inserted. Next the slider

HAS NEUTRALISING
MISLED US?
(Continued from page 1372.)
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inside a screen. Without the screen the
set -oscillated .smoothly throughout its
whole range, and by adjustment of filament
resistance and grid leak, could be brought
below the oscillation point so as to be in
its most semsitive condition for distant
reception. Placing the screen over the coil
immediately stopped all oscillation, and
the circuit could only be made to oscillate
with the greatest difficulty on a few degrees
at the lower end of the condenser scale. No
amount of readjustment of filament voltage
or grid leak value would induce oscillation
over any appreciable portion of the con-
denser scale.

N}

In using screened
coils, then, we must
consider them as coin-
promises. There is
no question that they

2ArN:BY AD-
CHAD: BT s 9L
[SER N° |8 679

e
— =

do serve a very useful
£ purpose by restricting

fields, thus enabling
us to make sets more
compact than would
otherwise be the case.
Furthermore, they
certainly reduce local

- tu

ALLRAAS

<
-

3 ‘ pick-up,” one of

less receiver design.

6.4

At the same time

a7}

they must not be con-

.arm of the potentiometer was slightly ad-
vancéd until the instability was removed,
whereupon the set- was found to be stable
throughout its whole range, with little
appreciable loss of selectivity or sensitivity.

Looking back over our radio-frequency
experiments for the last few years leads
to the following conclusions.

1. Coupling between primary and second-
ary of the earlier radio-frequency trans-
formers was far too tight, giving both
magnetic and capacitative feed back
requiring considerable positive bias to
stabilise the circuit. i

2. Capacitative and inductive couplings
between circuits, other than the feed back
in the valve itself, made further damping
necessary.

3. The use of low-capacity valve sockets,
careful wiring, and a much weaker coupling
between primary and secondary of the
transformers has reduced the feed-back
between circuits to a greater degree than
is generally realised.

4. Stability obtained in neutralised cir-
cuits using screened coils is due at least
as much to damping introduced by the
screen as to the balancing effect of the
neutralising condenser.

Damping Caused by Screens.

Pursuing still further investigations
regard to damping introduced by screens
¢lose to the coils, an Ultraudion receiver
was made up-and by a suitable choice of
anode voltage, grid leak value. the valve,
and other factors, the set was made to
oscillate over the whole range of a -0005
mfd. condenser. The Ultraudion circuit,
as readers will probably know, is rather a
peculiar arrangement due to Dr. Lee de
Forest, in which the set normally oscillates,
and is kept off the oscillating point by
adjustment of filament temperature and by
grid leak value.

The coil used in these experiments was
of the “six-pin ”’ variety, designed for use

sidered as magical de-
vices or cures for all
radio troubles. Nor must we exaggerate the
importance of balanced circuits in obtaining
stability. The difference between the home
constructor and the commercial set manu-
facturer must be borne in mind, and tends
to widen as the radio art advances.

The factory-built receiver can be'designed
with dead accuracy reproduced with the
same . accuracy and sold specifically for
particular makes and types of valves.
Furthermore, such a receiver can be
carefully neutralised at the factory, and
this neutralisation will remain constant so
long as the particular valves specified are
used. The home constructor, on the

other hand, is less likely to reproduce the

the bugbears of wive-

7 1375

receiver exactly, and for this reason is
likely to have more trouble with -his
neutralising. ~ Furthermore, the average
home experimenter wants to try a large
number of different kinds of valves, and
quite likely those valves he has on hand
at the moment are not quite suitable for the
particular set he desires to‘build.

A wide experience of home constructors’
troubles has led me to the-conclusion that
the process of neutralising a set offers
considerable difficulties, whereas the use
of the potentiometer to obtain stability
is extremely. simple. For the highest
possible efficiency there is ne question
whatever that-one of the modern balancing
methods is the best, but receivers using
them réquire careful design, and, if results
equal to those obtained by the designer
are to be obtained by the home constructor,
the designer’s set must be copied very
closely. By combining potentiometer and
balancing methods, we give the home
construetor a latitude he- will find very

‘useful.

A Compromise Advisable.

By carefully avoiding interaction of
fields, by sujtable screening, -multi-stage
high-frequency receivers can be built and
reproduced by the home constructor with
the certainty of obtaining really highly
sensitive results with great simplicity of
control. :

Once more, then, we are reaching the
position of compromise. I urge all experi-
menters not to overlook the potentiometer
in developing their high-frequency receivers.
My own experimental five-valve set has
shown me what remarkable results are
obtainable- without neutralising methods,
and has also revealed the fact that too much
credit has been given to neutralising in
the good .results we now obtain with our
multi-valve sets. ;

I shall be glad to hear from rcaders who
carry out experiments on the lines I have
indicated as to the results they obtain
and t0 have their opinions on the sub-
ject of neutralising as applied to modern
circuits.

Cne of the 5-valve: receivers used by the
writer during tbeb sxperiments outlined
above.
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SPECIAL NOTICE.

Owing to the extraordinary success of S.T. valves, as evidenced by the tributes from all
wireless journals, and the fact that the sales of my valves are going up by leaps and bounds, I
find it physically impossible'to continue toinitialwith my own hand and pen the test certificateon- - {
cach valve Fox. After January 27th, a rubber stamp or other similar method will be employved.

.The huge increase in sales has necessitated this step, but the policy of being personally
responsible for the extremely accurate tests of every S.T. valve is in no way altered, On
the other hand, I shall have more time to attend to such matters.

(Signed) JOHN SCOTT-TAGGART.




a

new and better

valve holder!

HEN we introduced the
CE. PRECISION
5 RHEOSTAT, we
thought that in quality, in
cfficiency and in price, this
Component could not be beaten.
Now that we have added the
C.E. PRECISION FLOATING
VALVE HOLDER we find it even
excels the former in these respects
to such an extent that the demand
has been amazing, and we are work-
ing to maximum capacity to keep
pace with the orders.
Before purchasing other makes, just
ask your dealer to show you ours.
We are confident that after com-
parison theywill have the preference, {
C.E. . PRECISION FLOATING
VALVE HOLDERS anti-capacity, i

non-microphonic,
2'3 each.
C.E. PRECISIONRHEOSTATS,
efficient and velvety, l
50 and 30 ohms 3/- each.
7 and 15 ohms 2 9 each. |
Dual Rheostats and Potentiometers,
‘9 each, : [
C.E. PRECISION GRID-LEAK, an
entlrely original and aceurate com- l
ponent

- f0
C

' C.EDE &CO.,LTD., BYFLEET, SURREY

' Telephone : Byfleet 226, Telegrams : *“ Ceprecise, Byficet.”

2{- each

g
%,
%,
2

%,
%
//Ia

N
N
&
AW

When you make
your Frame Aerial—
be sure to use LEWCOS Frame
Aerial Wire. Guaranteed by the

manufacturers of GLAZITE.
In cartons in the following colours:
Bright Red, Bright Blue, Bright
Green, Marone, Old Gold and
Golden Brown. 3/8 per 100 ft.

coil, from all Radio dealers,
THE LONDON ELECTRIC WIRE
COMPANY & SMITHS, LTD.

=
=
=

=
=
=
=
=
=
=
=

Frame Aerial

Wire

New Machinery
Lxpensive new machinery winds Watmel Chokes far
better—each turn of wire exactly parallel with cotton
between each layer. Remember
Watmel Auto- Chokes have

transformer volume with Choke
purity.

AUTO-CHOKE

The Watme} Wireless Co., Ltd.,
332a, Goswell Rd., London, E.C,1,
Telephone : Cierkenwell 7990.
Representative jor Lancs., Yorks.

Mr. 5. B. Loe Ché‘imif‘ !
. d. B. vee, , Hartley St.
Levenshulme, Manchestes;-. e
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does nol rotate

The head does not
come off.

The slot and nuf

¥ __—— eliminate soldering.

Sompiae patert The finish is

Maueh 19501 perfect throughout.
Standard Large Insulated Model
(polished black bakelite), Type B,
.9d. each. Popular Model (non-

insulated), Type M, 6d. each.

2_8 different engravings stocked. Catalogue free on reques:

BELLING-LEE

TERMINALS

Advt. of BELLING & LEE, Ltd., Queensway Works, FPonders End
Middleser, M.C.14

‘Three’

The latest in cabinet construc-
tion. Special compartments
for all batteries, and no wires,
etc., are visible from outside.
‘The cabinet is of fine con-
struction, made in Oak and
Mahogany with lift-up lids,

The circuit enables you to tune
in your Local Station at great
strength, and to bring in most
stations at good Laud-speaker
Strength—all this by means of

‘one knob' tuning.

Complete with guarantee, 2 -
Power Valves and equipment £1 ‘-5'0

Marconi Licence £1-17-6 extra.

Famous for Purity and Volume
A Child can operate it.
RECEIVER ONLY £12-0-0
[lustrated Catalogue Free.

THE HARTON RADIO ENGINEERING CO., OSSETT, YORKS.

EFFICIENT H.T.

obtained by using “ TROMBA "
H.T. BATTERIES or UNITS.

Made in small and large capacities
suitable for Power Valves,

SUPPLY {

A customer at Glasgow writes : —
“It is well rr_x_adt, and looks wvery
businesslike .
Another from Sussex states :—
* I have received H.T. battery safely
. it far exceeds what I expected. . . .
Send 1d. stamp for descriptive {olders, etc.,
or 1/- for sample unit, and large capacity
sac (post free inland), to :—

TROMBA ELECTRICAL CO,, :
17, White Hart Lane, Tottenham, N.17 |

-
-
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BROADCAST

B’Y OUR BROADCASTING CORRESPONDENTS.

The Prime Minister Again—One Recital Dropped—Mr. Stenson Cooke’s Talks—The Children’s Hour—Short Story Readings
—Progress at Belfast—Dance Music on Sunday—Seaside Nights Agaim—The First Alternative—Miss Crue Davidson at
Glasgow—Mr. Lloyd George Takes a Hand—The ¢ A.B.C.””—Queen’s Hall Future—Plymouth to Calcutta—Surprise in

NOTES. i

L 4
|
4

i‘ Salvation Army Service—Soccer from Swansea—B.B.C. Controller in Switzerland.

ol

b - < > >

The Prime Minister Again.

HE Prime Minister is to be leard on the
ether once again, the occasion being
the Annual Dinner of the Chamber of

Shipping on February 16th. Mr. Baldwin
is very popular as-a broadcaster, quite
apart from his official position. Listeners
still remember how he scored off his
opponents at the General Election in which
he delivered his broadcast address from.a
studio and not from a public hall.

One Recital Dropped. .

As a result of the present move to lighten
the programmes, the 8.45 recital is to be
dropped at once. Popular music will be
substituted.

Mr, Stenson Cooke’s Talks.

The revived offensive against Mr. Stenson
Cooke’s A.A. talks appears to have gained
some ground. It is understood that this
feature will shortly disappedr from the
programmes, and will be replaced by talks
sponsored by a rival motoring organisation.
The change is not likely to be any more
popular than a recent change in the
Children’s Hour.

The Children’s Hour.
The B.B.C. yielded quite neatly and

gracefully over the Children’s Hour. No.

announcement has been made; but this

programme feature is now restored in all its.

details, including avuncular relatives,

Short Story Readings.

Plans are in hand for a new series of short
story and dialect readings by well-known
authors. Names already mentioned in this
-connection are P. G. Wodehouse, Somerset
Maugham, and A. E."W. Mason.

Progress at Belfast.

The Belfast B.B.C. Station appears to be

much more popular among its listeners than
has ever been the case before. There is
" more co-operation with civic and state
bodies. An example of this will be provided
on February 9th, when in co-operation with
Queen’s Umversxty, Belfast, a special
eoncert given in the University Hall will
be relayed by the B.B.C.

Dance Music on Sunday.

It is believed to be the intention of the
Governors of the B.B.C. to introduce dance-
music from Daventry on Sunday afternoons
and evenings. The dancing habit has long
gince ceased to he confined to weekdays, and
this step would do much to promote the

. popularity of the new authority.

Seaside Nights Again.

The Seaside’ Nights so popular in the
‘programmes last- year arc to be revived
and oxtended this year. These taken in

conjunction: with frequent appearances of-

the new permanent Concert Party and the
Roosters, are all on the side of the ** anti-
tallc pro-entcrtainment ” faction at Savoy
Hill. :

The First Alternative.

There is already much discussion about,
what is to be done with the first alternative

- wave-length, which will be working from

Daventry in the autumn. Power will be
of about 15 kw. and on a low wave, so that
it should be alternative in the service
areas of 5 X X and 2 L O. Most listeners
would like continuous jazz ; but it is un-
likely that this will be conceded. The more
probable fate of the first of the new waves
is as a dumping ground for the stuff that at
present encumbers the 2L O and 56X X
entertainments. There is quite a propor-
tion of the dullet educational material
which is actually forced on the B.B.C. by
interested bodies and by Government

ll|ll|l|l|l"|lll|||l||l’|HIIII|II|IIIHIIIII!|!|HIIIIIHIIIIIIIIIIHIIHI
NEXT . WEEK.

Do not miss your copy of ‘next
week’s “ Popular Wireless,”

CONTAINING
FOUR MORE 6d.
BLUE PRINTS

Published on Thursday Feb. 10th.

PLACE YOUR ORDER NOW.
B T T

AR ETOGTHRIHIES

Departments. If all this can be cleared off
the Daventry and London waves, then
these programmes can be enormously
brightened. . The uplift merchants -can
do their worst on the new Daventry wave,
which nobody will tap.

Miss Crue Davidson at Glasgow.

It is a sign of a considerable strengthening
of the Glaggow programmes in the after-
noons that Miss Crue Davidson, the eminent
Scottish contralto, has been engaged to
broadeast from Glasgow-S.B. to Scotland
on Friday, February 4th. Apparently the
disciplinary action against Glasgow con-
templated at Savoy Hill over the time-
signal fuss is not to be taken as yet. Edin-
burgh has not abandoned hopes, however,
of ousting her commercial rival in the ether.

Mr. Lloyd 'George Takes a Hand.
The wmovement for separite Welsh

_broadcasting has claimed the attention of

Mr.- Lloyd George, who is now considering
whether this mighit not be turned into a use-
ful..political issue. Since the breakdown

‘and Mid-Wales.

A e At A - - A O O OO OO A - DGl P *

of the negotiations for the broadcasting
of the 1927 Eisteddfod, the feeling against
theB.B.C.has appreciably hardened in North
There is insistent clamour
for an entirely separate service and organisa-
tion. Post Office returns show that the
licence revenue from the whole of Wales
is a good deal less than the cost of the
Cardiff Station alone. Therefore, the
Welsh are already receiving a subsidy from
English listeners. If the B.B.C. were to
withdraw entirely from Wales, the revenue
available locally would just about maintain
the Swansea relay station working less than
half the number of programme hours it
works at present. So pothing will come of
this new mevement whoever sponsors it
politically. When the West Country
Regional Station.is established next year,
the listeners in North Wales will have a
better service, and will have as much Welsh
as they can stomach.

The ‘“ A.B.C.”

Mr. Archibald de Bear is 1evwmg his
 Anti-Broadcasting = Company,” the
* A.B.C.” which was launched with such a
flourish at the time of the Sitwell fracas.
It is understood that various moves by
intermediaries to heal the breach hetween
Mr. de Bear and the B.B.C. have only had
the effect of intensifying the bitterness and
the outbreal of large-scale hostilities cannot
be long delayved..

Queen’s Hall Future.

The Governors of the new B.B.C. are
understood to be-eonsidering a number of
proposals for absorbing or * trustifyine ™
the Queen’s Hall. It would seem probable
that this great centre of music will belong
to the B.B.C, or at least be under the
control of the B.B.C. by the end of 1927.

Plymouth to Calcutta.

Mr. Eric Dunsfan has been followed to
India by Mr. S. Wallich, the popular and
efficient director of the Plymouth Station.
Mr. Wallich will be in charge at.Calcutta.

Surprise in Salvation Army Service.

A special Salvation Army Service and
Appeal will be broadcast from London on
February- 20th. The service will contain

a surprise feature.

Soccer from Swansea,

The ales versus France Soccer Game
will be broadcast .S.B. from Swansea on
Saturday, Febrnary 26th, from 2-30 to 4-0.

B.B.C. Controller in Switzerland.

Vice-Admiral Carpendale, the B.B.C.
Controller, who has been on extended leave
in Switzerland, s reported as having won
several trophies in ski-ing and skating
competitions.
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ESOME

dification of the normal-eircuit
to Increase range and selectivity

ONSTRUCTORS have  acclaimed
G@thc R.C. THREESOME as the leader
of receiving sets for pure reception oi

the local station. In some cases, however,
addilional range and selectivily “are re-

quired, and not solely a receiver for pure
reception of the local station.

in the country which are known as “blind
spots,” and others where reception con-
ditions are not good. In all these cases the
modification will satisfactorily . overcome
the difficulties.

FREE BLUE PRINT &
INSTRUCTIONS

In order that the R.C. THREESOME will

give satisfaction even in these. cases, an
additional blue print (which can be laid over

To meet this need a method of introducing
reaction into the circuit has been devised,

and in addition to providing increased range
and selectivity the

to ~ . the original blue print) has
constructor with a really 1 EDISWAN 1 been prepared, together
efficient - aerial, it also WIRELESS SERVICE with a leaflet of instruc-
eﬂables the Threesome Refer your wireless problems tions glVlng details Of the

to bz used on an inefficient
aerial, with first-ratz
results.

There are certain districts

to EDISWAN. Experts will
advise you. There isno charge
made. Address your queries

to Service Department.

L

necessary alterations. There
is no trouble whatever
in carrying out the
instructions. -

{UT OUT (OUPON AND SEND NOW !

E To THE EDISON SWAN ELECTRIC CO. L Mame
(Publicity) 123/5 QUEEN VICTORIA STREET

LONDON, EC.4

Please send, post free, presentation copies of.(mark with Jddmss

. @ cross theliterature required)
R.C. Threesome Instruction Book and Elue Print
R.C. Threesome Modification Blue Print and Instructions

PLEASE USE

V.20

P W. s/2(29.

Moo hGsmesraccasrcmetesiriamit e e creraseSrecastirtio i et et E e a e yooo

BLAEH LEMTERSY va . - tyeeeraen:cosaesedpan M aurololioien - . o somoos sovamssio ansass ddanaas cerey



Technical Dept. for test.

Pp ratu S

R

Traders and manufacturers are invited to submit wireless seis and compenents to the * P.W.”

All tests are carried out with strict impartiality in the * P.W.”

Test-room under the supervision of the Technical Editor, and the general readar is asked to

notc that this weekly article is also intended to

what to buy and what-to avoid.—EDITOR. .

A VERSATILE TUNING UNIT. A
THE Wireless Apparatus "and Battery
Charging Co., of 256, Narboreugh -
Road, Lejcester, recently: sent us one

of their Imperial All-Purpose Coils_to-test:

It is a very versatile sort of component.-
It is about the size of an LF. transformer
of average dimensions, -and is in shape a’
cylinder with convex ends. Two kpobs
and pointers of similar appearance project
from one side. but one has a dial scaling
through 180 degrees, from 1 to 7. The
latter is an ¢ aerial ” control. the former a
reaction coil adjustment. Six terminals
are fitted to the unit, and with three of
these three different sizes of reaction. coil
are obtaindble. -The other three include

two aerial” “tappings” and one earth
pping

terminal. .
Additionally a plug and socket are fitted,

which enables the unit to be plugged into'a -

coil holder ike an ordinary coil. Alterna-

" the. *“ Al Purpose”

provide a reliable and unbiased guide as to

tively it can bec mounted on the panel
similarly to any other tuning unit.

Altogether, as will no doubt be agreed,
fully deserves its
name, the more so as it can be used as an
anode unit, with or without reaction if
desired. We carefully tested the sample
sent us, and it gave good results. In an
aerial tuning capacity it adequately covered
a range of from 200 to 3,000 -metres, although
it was necessary to vary the reaction
tapping towards each end of this band.

It is a_very compact, well-made unit.
The control operates smoothly and effi-
ciently. Itsretail price is 27s. 6d., and this,

- in .our opinion, is more than reasonable.
- e *

‘A USEFUL BOOKLET.

An interesting and informative little
booklet entitled *“ How to Build Your Own
High-Tension Eliminator for A.C. or
D.C. Mains,” has just been produced by

high  order

Popular Wireless, February 5th, 1927,

the Telegraph f}ondense_r Co., ILtd., of
Wales Farm Road, North Acton, London,
W.3. -Written by Percy W. Harris, -it is

~ jllustrated with a number of clear photo-

graphs and easy-to-follow diagrams. It is

available for any ‘‘ P.W.”’ reader who sends

3d. for postage and part cost of production.
] * *

TWO CHEAP VALVES.

The following two “ Atwil” valves
were recently sent in for test by M. Stanley

~ & Co., of 174, London Road, Liverpool.

1-8—2 volts ; -25 amps. ; 50—150 volts
H.T. ; impedance 10,000 ohms. Price €s. 9d.

55—6 volts; ‘26 amps. ; 50—150 volts
H.T. ; impedance 8,000 ohms. Price 7s. 6d.

On test we found that the two-volter
made quite a good detector, a fair H.F.
amplifier, and a good L.F. amplifier when
handling medium inputs. It is stated to
be a power valve, but it would not occupy
the last stage of a three-valver employing
two stages of L.F. amplification without
slight distortion occurring. Nevertheless,
in receivers of medium sensitivity (two or
three valves employing one stage of trans-
former-coupled £F, for instance) it -gives

. results out of preportion with its price.

The six-volter was found to be capable
of handling much more power, and very
creditably occupied the * last >’ valve holder
of a multi-valve set. Amplification of a
was accomplished without
distortion. We agree with Messrs. Stanley
when they modestly state that there are
better valves on the market, and we also
agree with them when they add that the
“ Atwils ” represent excellent value for
money on a ““ costs to results ™ ratio.

{Conlinued on page 1384.)

§

§

DRAWING - ROOM
Oxv Silver Finish on
Mahogany Base

Away. with all
loose,

Each

......

Oblainable
from  all

dealers, or—

Parallel type.

following bases.

those
ose, untidy and badly
insulated wires that re-

Neatness and Efficiency in Radio House Wiring
i1s easily and cheaply obtained by using LU

DECKOREM WALL SOCKET JACKS

{Prov. Patent No. 16808/26.)

There is a Deckoremn Wall Socket Jack that will harmonise with the
furniture, wall paper or electric light fittings in any of your rooms.

1927 CATALOGUES duce the efficiency and loud speaker. ~Lose Special TWIN WIRE
Now ready for Free purity of your radio those “cracklings” and insulated staples
distribution. Many reception. caused by bad contacts. lt]hat exactly  suit
splendid new ‘lines ouse wiring are
age iflustrated and Complete  your Radio Tak . quoted below:
detailed. For copies House Wiring before the i de syogke pigtb 3 TWIN WIRE 50’ 3/9
address a Post- re-decorating season is oud spe ) i | y s ,, 10076[9
Card t marked here? We supply special room and just plug

o2y CATAI UES wire and insulated in to a Deckorem Wall  Insulated STAPLES
1927CATALOG Ragles fof - the* Yiab. Socket Jack. Per 100 1/3
TN, HOUSEBOAT
Nickal Pl b 3, Seriss or Series or 3,9 Oxy Copper Finish

HERE IS THE SPLENDID SELECTION FOR YOU TO CHOOSE FROM:
Nickel Piated, Oxy Siiver, Oxy Copper, White. Enamel, with any of the
Mahogany, Black, Walnut, White Enamel

(OTHER SPLECIAL FINISHES TO ORDER.)

=/ 53 7 S =
J 9-10-N.CURSITOR STREET .
CHANCERY LANE ; E-C- %

Say good-bye to those
unsightly temporary con-
nections for 'phones and

PaYrallel type.

Ask your
dealer to show
them to you.

BEDROOM
- Nickel Plated Finish
on Black Base

on Walnut Base -
Each

Parrs Ad,

.
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Personal Leiter to designer, Mr. C P. Allinson, AM.LR.E.

FULL DETAILS IN
CONSTRUCTONE Ne. 1

2 / 6 Post
Free

Here is the Receiver which you have been
looking for—the Receiver 'Wl'llCl'l. has ~ but
one tuning control and will bring n 47

STATIONS ON THE LOUDSPEAKER.

You can duplicate this Receiver and get these
amazing results by following the simple yet
comprehensive nstructions given in the No. |

CONSTRUCTONE. 15 photos, diagrams

and illustrations leave no detail unexplained.

THE CONSTRUCTONE PUBLISHING COC.
(Dept. G.) 37, Drury Lane, London, W.C.2

SOUTHPORT,
Janaary 14th. 1927,
My dear Sir.

" Nearly two.years ago.we.put tozether your-" Round the Continent with Twa
Valves " set, as per " WIRELESS " It was eminently satisfactory and we have
used nothing else since, except that we have used in conjunction with it a 2-valve
amplifer. We have been delighted up to a few weeks ago.

We'then saw your advertisement re the * MONOTUNE 3 in the * Eveninz
Chronicle,” and fortified by our past expericnce—we knew that your name was
guarantee for a good thing—we seat for the circuit to the ' Monotune ”* Con-
structone Co. and set to work gathering together components ai stafed by you.
We deteripined to follow your directions and advice to thc letter. After some
delay everything was to hand and the set wired up. Our hops=s ran high, but the
results exceeded everything we had hoped, imagined or dreamed. The
instrument romped away right off and pulled in s:ations, the names
of which we had only read in print.

Last night (Jan. 13th) we heard 47 stations on the loudspeaker
using only the two coils you mentioned.

\We have lictened to and possessed many kinds of sets—one, two, three and
{our valves—hut have never experienced such selectivity, purity end power
before. The clarity is really startling, and this is obtained when using the highest
or lowest power.

My son, who is an experienced first-class P.M.G. ccrtified wircless operator,

+ said that 1 eught to write to thank you for the pleasure and intense satislaction

obtained from the * MONOTUNE 3.” For selectivity, distant reception, ciarity,
power and absolute simplicity of control, we know of no equal.

1 am quite sure that the results on the preceding counts obtained by this
3-valver.cannot be surpassed, if equalled by any 4-valve set.

Gratefully yours.
(Signed) G. T. V.,
{The ariginal of this letter may be examined at our office)

DON'T DELAY—GET T TO-DAY!
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APPARATUS TESTED.
{Continued from page 1382.)

L DO * *

NEW M.H. HF. CHOKE.

A very cleverly designed H.F. choke
has’ just been placed on thé market by
L. McMichael, Ltd., Wexham Road,
Slough. Bucks. It has been designed to
have . a wvalue of 60,000 -microhenries,
together with a very low self-capacity.
The  windings are accommodated on a
slottéd - barrel former with coned cnds.
The ohmic value of the device has been
kept low, and altogether. it is a choke of a
very superior nature. We have found it
to operate efficiently in both short and long
wave receivers, and thus it passes the
“ acid test ”’ for HLF. chokes. .

From a constructor’s point of view, too,
this latest M.H. production has advantages
over many others on the market in that it
can be bascboard mounted in the usual
way, or it can be separated from jts base
and mounted between clips similarly to
anode resistances and other such items.

In conclusion, we can thoroughly recom-
mend this choke to our readers for use in
either standard or special sets. Its price is
rather below the average for this class of
component, being only 9s.

* *

LAMPLUGH S.L.T. VARIABLE CONDENSERS

We -recently received two Lamplugh
S.L.T.: Variable Condensers, from S. A.

. This is one af Brandes’ receivers.

Birmingham. One is of -0005 mfd. (13s.),
and the other -0003 mfd. (12s. 6d.) Both are
fitted with slow-motion movements, which

provide excellent controls. The drive is~

positive and yet * velvety ” and free from
*“ backlash.”  Nicely engraved dials are
fitted. These variables conform to all the
normal “ low 'loss * requirements, and very
little solid dielectric is incorporated in
their designs. They are well made, nicely
finished, and leave no room for criticism.
Their prices (shown above) are quite
reasonable.

- Note the almost
severely symmetrical lay-out of the panel.

EELEX TERMINALS.
_We have received a further supply of
Eelex Treble Duty Terminals from Messrs.
J. J. Eastick & Sons, of 118, Bunhill Row,
London, E.C.1. These terminals, which are
supplied with indicating lcttering, are
substantial, yet neat in appearance, and
are of a very useful design. They will
accommodate either spade or pin type
wire terminals, or ordinary wirc or plugs.
Naturally, they cost a little more than
the plain W/O.type of terminal, but once

Popular Wireless, F