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POWER DIRFarlr FROM A.C.MAINS

WIRELESS
WITHOUT
BATTERIES

THE LATEST MARCONI valve achievement enables
you to .ataii:1 the necessary power for operating

-a radio set through the electric light socket direct from
A.C. Mains; thus entirely dispensing with accumulators
or batteries:

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

MARCONI TYPE ,K.L.r. is a general purpose valve
cperated through a special transformer which supplies
up to 8 amperes at 4 volts for the filament,i5p---15o volts
for the H.T., and 5 volts 2. amperes for a U5 Valve used
as a rectifier for the H.T. supply. Although adaptable to
almost any existing receiver, a special circuit is required,
ariiculars of which are obtainable 'on request

from your usual radio dealer or direct from
THE MARCONIPHONE COMPANY, LTD.,

Regis'ered Office :-- Head Office :-
Marconi Houze. Strand, W. 210-212, Tottenham Ct. Rd.. London, W.

ARCONI
ALVE TYPE K.L1

APPROXIMATE DATA :
Fit.

. 35 1:17. CMTC111 2 2/17PC1":5'

-anode I'olfs loo Amp. factor 7.5
I arpc dance .. 5,500 ohms .Voimal Slope .. 1.36 v.

WRITE FOR SPECIAL CIRCUIT DETAILS
863 C.
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JUST as it pays to get a good
pair of shoes, a good hat
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 it
may cost a little more in initial
outlay it will prove to be an
economical investment in the
long run. Good loud speakers,
moreover, are not necessarily
expensive-the world-famous
AMPL ION is obtainable in
21 different varieties at prices
ranging from 381- to thirteen
guineas and every Amplion
carries with it a service guar-
antee which infallibly ensures
satisfaction.

f§cre zetta 4.66
Announcement of Graham Amplron Limited, 25, Savile Row, London. W.1.
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Guaranteed efficient in construction and design,
" LOTUS " Components arc 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.

ION
II

" LOTUS " VERNIER COIL HOLDER
(Pat. No. 2442.51)

The Moving Bloch CANNOT fall.
Bolds the heaviest coil securely in rmisition and prevents
fading away of volume. Vernier movement reduces speed
f moving evil block by eight times. Made for left or

light hand.
PRICES.

For outside panel mounting--2-Nvay 7/,
Do. do. to/a

Fcr inside baseboard mounting with 6 -in. handle -2 -way 8 /-
Do. do. do. 3 -way 1 2 /6

" LOTUS " BUOYANCY VALVE HOLDER
(Pat. No. 296833. Pro. Pat. No. 20339)

.-lbsdrbS SI1OC., protects valves.
Springs and valve sockets locked together to make
definite and permanent connection. Made with termi-
nals and without, also with Grid Leak enclosed in
Bakelite base, which eliminates unnecessary wiring and
soldering.

PRICES.
Ccmhination Grid Leak and Terminal Valve Holder ... 3/9
Terminal Valve Bolder 2/6
Valve Holder without Terminals 2/3

Anti-Microphonic Type.

" LOTUS " JACK AND SWITCH
Designed to occupy the minimum space, being only
II 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. One -hole fixing.

PRICES.
Jack No. 3, as illustrated 2 /6

Others from 2 /- to 3/-.
Jack Switch No. 9, as illustrated ". 4/ -

Others from 2 /9.

" LOTUS " JACK PLUG 
For use with "LOTUS " Jacks, hut 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 turn of the screw earns.

Price, 2/-.

FROM ALL RADIO DEALERS,

torus
eAtpmgos

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

01011(1/01a1001111110"Y"""111°°It
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These three va esiO.ed to work
pc/feed/3 togetheron a small 4v. accumulator

or dry battery.
B.5 H. 14/ -

Filament Volts 2.8
Filament Current 0.06 amp
Anode Volts 40 to 120
Amplification Factor 17.5
Impedance.. 55,000 ohms

B. 5. 14/ -
Filament Volts 2.8
Filament Current 0.06 amp
Anode Volts 20 to 80
Amplification Factor 7
Impedance 17,000 ohms

B. 6. 1816
Filament Volts 2.8
Filament Current 0 -1 2amp
Mlode Volts 40 to 120
Amplification Factor 8
Impedance 1 2,0 00 ohms

2709

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 final L.F.
stage.

These three valves provide a
combination of incomparable

efficiency and economy for
multi -valve sets using 4 volt
accumulators .pr 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 will get the finest possible reception at the lowest
possible running cost by equipping your set with one or more of the values illustrate., oboe.

B.T.H. VALVE S
The Briliih Thomson-No.3f°, Co. LA -1
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PLAYER'S MEDIUM NAVY CUT CIGARETTES, WITH OR WITHOUT CORK TIPS.
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Four First -Class
Receivers

are described in the February issue of

MODERN WIRELESS
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Every radio enthusiast should make sure of the
February issue of MODERN WIRELESS (now
on sale, rs.). Four very special sets are described
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 modern Short -
Wave Receiver which uses two valves, designed
and described by the famous amateur transmitter,

Mr. E. J. Simmonds, M. I. R.E , F. R. S. A. ; and the
" Skyscraper," a two -valve set embodying every
modern refinement and capable of real DX results.
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.I.E.E.
(Chief Research Engineer of Marconi Co.).
Don't miss this splendid number. Be sure to
ask for

MODERN WIRELESS
February Issue Now on Sale. 1 I-

Iill-siwaworsetti.dist

Buy a Copy TO -DAY.
A 17.1.1.0

p
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For long service

Cossor
every time!

Published period ally in the interests of Valve (Jsers

A Sensational Valve Test
Cossor Valves hurled from aeroplane to prove that

new Kalertised filament is prattically unbreakable
When the cat becomes entangled in

the leads to your Receiver-writes our
Special Correspondent-and brings the
outfit crashing to the floor, don't
despair You won't find it necessary to
replace three or four costly valves-at
least not if you are using the ones I
saw subjected to a most amazing test
at Edgware a week or two ago.

In company with Mr. Sisson Relph,
of Amateur Wireless, Mr. Wheatley, of
Popular Wireless, and Mr. Thompson,
of Wireless World, I was invited to
witness an unusual kind of test. It was
nothing short of dropping valves from
an aeroplane in full flight. It seemed
a new sort of a joke-orie usually re-
served for the first of April. I was loth
to go-the whole thing appeared 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'll only kick yourself afterwards for
missing the most thrilling valve test you
are ever likely to see " That fixed me!
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 Wg 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
Aerodrome the parcel of valves was
handed to Captain Barnard with in
structions 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 Barnard, and with a roar
the machine dashed forward. In
a 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 anthing
loose within. " Here's another," was
the shout, and glinting in the bright
sunlight-tumbling over and over in its
mad plunge earthwards was another
little blue and yellow box. This time
luck was a,gainst it. There was an
ominous rattle as the carton was shaken
-the pilot told us afterwards that this
box crashed against the tail 'plane. And
so at regular intervals these wonderful
little Cossor Valves were showered down
upon ns. 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 all-except one-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 new 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
everyone is keyed 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."
Every filament is intact It is incredible
Even the valve which is smashed also
registers a bull's eye. Eleven unbroken
filaments out of eleven valves-well

might we be proud *8 think that this
amazing test took place in England.
Surely British valves are 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 was so sceptical that
the aeroplane test would not succeed that. he bet
a member of the aerodrome ground staff that
at least half the valves would be smashed to
pieces. Captain Barnard Is now half-a-crown
poortil

There is. no truth in the tangoes that A. C.
Comer. Ltd., are proposing to perform the
same test with five bundnal valves over Trafalg,ar
Square.

Nor do they propose to utilise this method
is delivering valves to their wholesale depots.

* is as *
In deference to the wishes of the passenger

Captain Barnard was earnestly requested not
to Iciep the loop!

* *
After reading details of this test In Popuiar

Wildesa o roan wrote us that as he found
a Cosecs brine ght emitter on the refuse heap at
the Welsh Harp which gave him good service
for two years, he intended searchkg the zero.
dearness Edgware for the miming one. And
his name wasn't McPherson either;

The Curse of
Microphonic

Noises
Science discovers a

new remedy
There is milling more irritating than to use,

a valve afflicted with microphonic noises. Let
anyone walk across the room-or touch the
table on which the receiver is placed-and im-
mediately there is a warning " Ping!" from
the loud speaker Microphonic noises can come
from a variety of causes-but there are two
principal ones. A very; common reason
a badly designed mounting system within the'
valve. Sometimes the grid-or the anode foe
that matter-is not sufficiently rigid. It can
move-very imperceptibly, of course, when any
vibrations are set up. But generally the fault
lies with the filament. Stretched taut as a
violin string, the average filament in very apt
to vibrate-and once aet in motion these tiny
vihrntions. unseen of course by the human eye.
continue for quite a long time

Now a new method of filament manufacture
Has been discovered which ends this curse. It
is embodied in the new Cossor Kalenised fila-
ment.

Imagine, if you will, a glass fumbler struck
*sharp blow by a spoon A steer musical nets
is set up due to the vibrations of its edge. But
bind it with string or paper tape and what
happens? It is as silent as the grave. The
vibrations are damped out. This simple parallel.
will show why the Cassis Ealenised filament is
fire from all suspicion of rnicropbonic noises.

The wire core is surrounded by kalenised
lavers of nmetallic material. The vihrations
vie smothered at their wake..

This exclusive Coss. feature is particularly
important in poser valves, and it in interesting
to note that technical experts have-without 31
angle exceptions-commented strongly uponthe
exceptional purity of tone of the sew Stentor
Cows 'Valves.

The De Hardlori "r....Notk" tarrying out the `lea!

How long should
Valves last ?

-the filament has the last
word every time !

In the early days of Broadcasting we seta.
lucky if valves Iasi. six "tombs. If pen:Isms
one gave whole year's service it was soon.
thing to be shouted from the house tops. N,av
seience has taken a hand in the genic. mill' his
given m a filament which will last for thousands
of hours

Interviewed at the work. of A. C Caesar,
Ltd., the Chief Research Engineer gave oar
',presentative sorne details of this nes Kale,

filament. ' It is fundamentally different,"
he said. " to other types of filament. inas
much as it operates practically without he -it.
In the past the chief trouble with filaments
has always been their brittleness due to the,
constant contraction and expansion whenever
the current is ewitched on. and off. Becau.,,
the, Kalenised filament never contracts or eX
ponds its nature does not idler. It is as pliable 
alt.2,500 hours as on the first day it is made."
" Then; presumably." asked our representa-
tive, " it does not losq its emission." " No,
he answered: " because the electron stream is
given off by the Kaleniser/ layers and not by
the metal cure -itself. The metal core serves
merely us a conductor of electricity There is
another point, -Igo, which ought not to he for.
gotten. And thet-in the wide latitude of work
ing voltages essioyed lay this marvelkus new
filament. A year or two ago every receiving
set was embellished with a rheostat knob for
every valve. Delicate filament control became
a fad Noe -technical people were scared off
wireless-they couldn't understand the array
of knobs. Now we are much more sensible.
Any receiver fitted with Cassias Valves Deeds
only an Onaud.Off Switch. It doesn't require,
any variable rheostats-the Kalenised filament
in a Vosges 2.volt Dull Emitter starts giving off
its electron emission at 1.2 volts and reaches its
maximum of 1.8 volts. Even n fully ehargsl
accumonulator won't harm it-although of coursesitsl give any louder result."

V4

0

A new
valve
-the Cossor
2 -volt R.C.

VALVE design has
been advanced one

step further by the
introduction of the
wonderful new 2 -volt
Cossor Resistance
Coupling Valve. L.F.
amplification with re-
sistances or chokes has
long been recognised as
giving the purest re-
production. 'Its univer- 
sal acceptance has only,
been delayed through
the lack of suitable
valves. The new
Cossor R.C. has an
amplification factor of
90 and is absolutely
non-mlerophonic
Filament consumption
I amp.

Your Dealer crocks

14/-3

Cossor
-the valve which
serves you longest

Gilbert Ad. 7CO2
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RADIO NOTES AND NEWS.
The Human Touch-An Irish Yarn- Valve DX.-Another Kind Offer " Poor Old

Jo(e)"--Night Schools Up-to-date Weather Reports-The Fleetway 'Flu.
The Human Touch.

THERE is no denying that a fine old
squawk has been set,up about the
abolition by the B.B.C. of minks 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 I 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 human touch "
and is therefore a had sign. (We believe the
Uncles' and Aunts are shortly to be re-
instated.-Ed.)

" Fascimile " Telegraphy.
MARCONI'S latest, a system which per-

mits the transmission of telegrams
in facsimile. 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 Yorkshire accent and a sniff."

An Irish Yarn.

AL'4 you
fellows who have been doing

critical work with crystals 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 " earthed "
it was connected also to a seven -and -six-
penny crystal receiver, and "all the Wirth
American radio stations were heard with as
much ease and loudness as Daventry would
be. on a set of several valves."

Benjamin Franklin, the Radio Fan.
S0 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,
New York.

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

tion of that of Benjamin Franklin a century
and a half ago, when he drew down lightning
from a thunder cloud." Guess and calculate
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. I can't
chronicle such small beer in these columns
(Ha !).

An Interesting Hint.
THE reader who sent me the cutting from

Belfast, and whose superhuman re-
straint in refraining from comment

thereon I- admire, tells me that he made
the " wave -trap " described in " P.W." for
January 8th, and takes off his hat to it.
He adds that by turning the switch to the
third position and inserting a " permanent "
crystal and a pair of 'phones between the
terminals El and E2 a very useful receiver
results, and the valve batteries can he cut
out during S.B. transmissions, thus saving
current without removing the trap from the
set proper when anything specially good is
being broadcast by the local.

Transmitting Note.
MR. -R. H. LAUDERDALE announces

that he is now working telephony
and C.W. on 170 metres and 45

metres ; call sign G 2 D L, and would
welcome reports sent to 3, High Street,
Penge, London, S.E.

Mr. C. 0. Jervis, 59, Kingsdown Road,
Leytonstone, E.11, reports that he has
heard 5 0 N Wanstead at 11.30 a.m. and
7 p.m. on January 16th. No doubt 5 0 N
will be glad to know his signals got so far
and finally escaped from Mr. Jervis' loud
speaker and 2 -valve set..

- (Continued on next page.)

F.- ANOTHER MAGNIFICENT FREE GIFT TO READERS
Each copy of next week's specially enlarged number of " Popular Wireless will contain

Four MORE Sixpenny Blue Prints
giving full details of a further four popular receivers.

Place an order with the newsagent now and make sure of YOUR copy.
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NOTES AND NEWS.
(Continued from previous page.)

Valve DX.
THE first reader to report long-distance

broadcast 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 a.m. Yeh ! Not so bad. And the
next, please !

Another Kind Offer.
mR. 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.
A WRITER of a letter to the daily Press

-L-A. 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 classic ? Moreover, I am doubtful
whether we could not call even " Charley's
Aunt " a classic.

" Poor Old Jo(e)."
CO the Jo'burg broadcasting station has
L./ had to close down for lack of ninth:

This is, I believe, the first -tragedy of
its kind. Even broadcasting 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.

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

The other is a programme of the talks for
us, up to April. Oh, joy ! " How Foreign
Offices and Embassies Work," is one subject.
The answer is, " Eleven till three." Another
is " Some Architectural Problems of To-

- day." How to fit the garage in without
pushing the fowl -house over. What ?

A Surprising Pump.
AT laSt month's exhibition at the

Physical Society, Mullard's had an
extremely interesting show, but,

valves apart, the best item was the won-

derful Holweek 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 arid the
stator is only l.5 -thousandths of an inch.
Still, that's pretty generous for molecules,
anyway. The degree 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-class, smoker on a Cup -
tie day.
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ANOTHER ?j- GIFT FOR
READERS!

E Next week four more Sixpenny Blue
EE Prints will be given away with every copy 7.T..-

:=:" of "POPULAR WIRELESS."

ORDER YOUR COPY NOW! E..

" Our Committee."
THE most hopeful sign I have seen since

January 1st 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 I
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= -=SHORT WAVES 2= .

- Broadcasting Query. E.
= Is listening lessening P-" Sunday Pictorial." E

* # * E
=

We listened some time to a programme F.-
..7- drawn up by the blind, but came to the =
= conclusion that it was really better suited to the
E deaf,1 and switched; off.-" Yorkshire Tele- F-
= graph and Star." E..

= * * *

=7' Sir Waltord Davies' suggestion that the E
= angels may hear our broadcait programmes =
= seems a complete answer to the question, =
...; " 0 Death, where is thy sting P "-" Star." E.

* *

g" How much do you charge for your rooms ? " =
" From ten pouftda per month up." E
" But I'm only a poor Scotch broadcaster." =

-..E " In that case it's ten pounds per month E
= down."-" South African Wireless Weekly." E
= r="* * *=

Fi
_ When constructing a wireless set, the thing

r..- to remember is that it is the relative connections E.
which need to be got right.-Daily gaper. =

E-
Especially it they happen to be doh maiden =

aunts ! =
* * *

E _
A well-known singer who was recently ==- broadcasting from the Albert Hall remarked =

Hz afterwards how successful the concert had
E been, and asked if her voice had filled the hall.
E Someone was heard to remark that he was
= sure it had, for he had seen several people E.
= leaving to make room for it. =

* * .1, =

= Safety First.-The new wireless telephone
to New York costs Bye pounds per minute. =

= Scotsmen with weak hearts are advised to E
= send postcards as usual.-" Sunday Pictorial."-

* * *
F. -.-

E " Do you believe in auto -suggestion ? "
= " Is that the system where you keep on E.
= repeating, ' Every day I get better and better,' =
= and you get well if you're poorly P " E
E " That's it." . =

" Well, I believe in it. Every day for the
.F.--- last three months I've said to myself, ' Some =
= day I'll get a summons for not, baying a wireless =
F. licence,' and sure enough it came yesterday."- =

. =E " Beam of the World." ==
111111111111111111I1111111111111111111111111111111111111111111111111111111117I=
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An Athletic Knight.

Qurrt naturally, 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. Scotch 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.

NO,
not thee " white elephant " housed by

the Post Office in Warwickshire and
which has trumpeted " all over the

globe." I refer to the broadcast 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
die of excitement, but it might have been
a game of..draughts. We must take lessons
from America in this particular form of
sport reporting.

Weather Reports.
WHAT -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
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.

T SEE that Professor Low has been
1 receiving letters from people who

imagine that they are being persecuted
and injured by wireless. I have received
at least -a dozen such letters during the past
ten years, and they are sad or funny
according to the way one considers them.
The queerest case I 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 case 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 effect 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.
Quite a -number of the Technical stall 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
proinptly as they might during the .next
week or so.
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TT seems difficult, indeed, to get anyone
1 to express a concise opinion upon the

present and future working of the
Trans -atlantic Radiophone. Fortunately,
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 is an American. Who more
likely than, he -to have taken the earliest
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 ? ". 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 cabling 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 answer at once 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 !

1

**-

w*,.*attakak.
R.144.0444.9.

#49#9449.444.494..
*OW***

..... -0- .9- .9--419*-

By GORDON SELFRIDGE
(in an exclusive interview silt

"ARIEL").

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

A recent photograph of Gordon Selfridge.

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

" Then you haven't much faith in this
new invention ? "

" On the contrary," was the reply, " I
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,

I admit, somewhat slow, but at least one
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-
cDurse, and I believe this radiophone is
that means in its very early youth."

" Then." I asked, t' what do you suggest
will have to be done before the trans-
atlantic 'phone becomes a real, practical,
everyday 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. The question of
secrecy is a very important thing indeed.
Tell the voile is a fine business slogan,

but one doesn't necessarily want to follow
it all the 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
looms most important of all in most minds
will, I suppose, remove itself."

" And that "
" 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 call. But the
question is, can the majority of people
afford 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.)
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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 opinion that we are, and that, moreover, the ideal will be British

made when it does arrive.
By A. J.

ate 4- 0- - -0- -0- -40-40-400---0-0-00

BOYINGTON........... 0 4.-4-4-

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 music 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 -
earpiece combination which served one in
that capacity for the old Hague conceits.
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 must
admit, it is the single component which
usually falls lamentably short of the needs
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 .most extravagant
claims are 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 is 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 deepest bourdon
of the organ._

Secondly, it must be equitonal. It must
not show a_ preference for certain tones or
groups of tones whilst arbitrarily suppress-
ing others. Even reproduction 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
szolume without distortion-a condition
upon which natural reproduction primarily
depends.

To r: turn to the first requirement : if
the lower tones are missing (which has been
the case with the majority of loud speakers

until 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 course,
is rarely-if ever-omitted even in the

The winding gear employed fOr lowering and raising the aerial on one of the
latest British air -liners.

worst models. Such a defect would be
absolutely fatal, as it would cut out all
intelligible speech and reduce musical
reproduction to a mockery.
Uneven Reproduction.

A failure to fulfil the second requirement
gives rise to a series 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

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 are
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
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 te
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 his
neighbours for being
a nuisance.

Given an efficient
and correctly operated receiver the majority
of modem loud speakers approximate very
closely to these three essentials. Moreover,
it is worthy of note that our own engineers
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 predict
that when the ideal instrument arrives it
will bear the same reassuring label.
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This exceptionally efficient three -valve receiver, speci-
ally constructed for "Popular Wireless," will enable I
constructors to cut out their loal station and receive +

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.),
A.C.G.I., D.I.C., A .M.I.E .E.

THERE are many methods adopted by
different constructors in efforts to
secure the desired degree of selectivity

which will enable them to tune in that

2iiimulinaumusuunununiummauluniuuniumamu
= =
= APPARATUS AND COMPONENTS 7=-
E REQUIRED.
1.-- 1 Trolite panel ( wavy pattern),
= 16 x 8 x 1 in. (F. A. Hughes &=
= Co., Ltd.)=

1 Mahogany cabinet with base-
=_ board to take above panel, and S
1-- in. deep (The Artcraft Co.) ..
E 2 .0005 S.L.F. variable condensers
:... with slow-motion friction -drive
- (01 mond Eng. Co., Ltd.)=
= 3 Ant i microphonic valve holdersE= (Igranic Electric Co., Ltd.)
FE 1 Two -coil holder (Lotus), (Garnett,=
E Whiteley & Co., Ltd.)

1 " Success " H.F. choke (Beard- & Fitch, Ltd.)
E 1 L.F. transformer, type AF3=
E (Ferranti, Ltd.)

1 2 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 screw bases=

E (Burndept Wireless, Ltd.)
2 Baseboard mounting single coil

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.,
E Ltd.)
E 1 Double -circuit jack, closed (The

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

2 Plugs (one for telephones and=
E one for loud speaker) (The
= Formo Co.)= 10 Insulated terminals markedE
E Aerial, Earth, Grid-, Grid+,
= L.T.-,L.T.+, H.T. -, H.T.+1,=
= H.T.-(-2 and H.T.+ 3 (Belling
== Lee, Ltd.)
== 2 Ebonite terminal strips, 8 x 2 x= in. and 2 x 2 x 1 in. (Burne
= Jones & Co., Ltd.)
E 1 Filament switch (Igranic Electric
= Co., Ltd.)

Quantity of Glazite for wiring -up,
== length of rubber -covered flex, 1

spring clip, 11 spade terminal
= tags, five ordinary terminals and
= 2 ebonite strips, xi xiin.

and 2) x i x lin.
ft=
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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
choice of programmes is thereby made
possible.

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 next page.)

She selective three with valves and aerial and grid coils in
position. The spade terminals on the right are for
attachment to the reaction coil and the tapped coil L 4.
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(Continued front previous page.)

t

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 described in

this article is the outcome of a desire to
provide a piece of apparatus which, while
retaining a reasonable degree of flexibility,
is not difficult to control.

t/s4"

gi4

DIMENSIONS FOR
SECURING TERMINALS

2-$." " 2 FOR COIL HOLDER
/NS/DE CABINET ON
LEFT NAND SIDE.

EIM2/3112PNI
riL2SZEIne
UZIOIME.fflIA

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
L5 in the anode circuit of
the detector valve has a
magnetic coupling, which
can be varied, with the
grid coil L4 of. the same
valve. This allows the
strength of the received
signals to be controlled,
and, as is usually :he case,
the most sensitive con-
dition is just off oscillation
point:

To compensate for the
constants of different
aerials at varying fre-
quencies, the aerial coil L1
may be tapped, or better
still, use should be made
of the multiple fixed con-
denser CI, and L, can then
he an ordinary plug-in coil
of suitable Size.

The Circuit.
The coil L, has a tight

magnetic coupling with
L1, and is tuned by a
.0005 condenser. The
H.T. of VI is applied to
the anode via a high -fre-
quency choke.L3, and the
high - frequency currents
Pass through the fixed

.01 condenser, C3, to the coil L; which is
tapped fairly close to the filament end.
Another .0005 condenser, C tunes this
tapped coil, and the. signals are rectified
by the aid of the
usual .0003 con-
denser and 2 meg-
ohm grid leak.

The primary win-
ding T, of the low -
f requency trans -
former T, T, is Con-
nected in the anode
circuit of V,
through the medium
Of a double - circuit
(closed) jack 4,,
while in the anode
circuit of V3, the
low -frequency a m-
plifying valve, there
is a single circuit

. (open) jack, J2, with -

filament control. By this means the tele-
-phones can be plugged into Jr; if the use
of only two valves is desired, and the third
valve is not switched on until the plug is
inserted into ,J5, the filament circuit of V3
then being automatically closed.

A-002 shunting condenser is placed in
parallel across the outer springs of Jr, 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 coluirms of this journal,
can be employed without detriment to the

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

The me 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 blocks of this holder when
withdrawal of the set from its cabinet is
desired, I have mounted inside the cabinet,
immediately behind the holder, five ter-
inMals, as shown in Fig. 1 (0, 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.)

A clear illustration of the baseboard components and the wiziing, The positions of the various parts can be easily seen,
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being afterwards cut off and inserted under
the screws of each coil block, with one lead
for attaching_ to the tappings on the fixed
coil. Flexible leads terminating in spade
tags may then be attached to the necessary
points on the components as' indicatedin
the wiring diagram. To .prevent poisible
trouble on test, the wiring, on completion,
should be carefully checked.

Insert the valves in their respective holders

EEE
H.T+3 m.r+z H.T+1

DRAWN
CHECKED t''Sc

821 0 .

EARTH
PLATE

L.T+

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 can be used for L1, with C1 cut out
of circuit, 'but it is preferable to use an
ordinary plug-in coil and try various
capacity values with the series multiple
fixed condenser to find the best com-
bination.

C6

L.T- G.B.+ G.B.-

FLEX

To FIXED
COIL

WIRING DIAGRAM

On an aerial of average size and efficiency
10 miles north-west of London, the best coil
and capacity combinationa for the ordinary
broadcast band were found to be : Cr =
.0002, L1=40, L2=60 or 75, L4=60 or
75 Lissen " X " and 115 =50. On the higher
wave -lengths satisfactory results were given
with C1=0004, L1=200, L2=250, L4=250
Lissen " X," and L4=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 11.310, 11.512, D.E.2 FI.F.,
A.R. 06 (red line), etc., while the last valve

(Continued on next page.)

To MOVING
COIL

0

0
CD

To MOVING
COIL

0
CD.

EARTH AER/AL

To FIXED
Con
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must be of the special L.F. low impedance
type typified by P.M.4, L.525,' D.E.5, B.4,
etc.

As for high-tension values, these should
be of the order of 80 to 90 volts for V
40 to 50 volts for V2, and 100 to 120 volts
for V3, 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.

47,4-4%4 -I- 33/4" ).-4
2%4Z

33/4

,---,
,
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yow
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---------_-_,

/ ,

---=,-%
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FILAMENT
SWITCH

/6"
2%2" 11

.
.

Y q) e e
PANEL LAYOUT .
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end of grid leak and condenser and other end of
this to fixed plates of C4.

L.T.-F to one side of switch, the other side of
same being joined to moving plates of C4, and

thence to the remaining
filament terminals of V1,
V, and V3 valve holders.

P. of V3 to spring
of J2 and socket of J2
to H,T.+3.

G. of V1 to moving
plates of C2, and fixed
plates of C4 to socket
of L2 coil holder and
thence to positive
filament terminal of V,
valve holder.

Join together hand -
capacity shields of Ca
and C4 and thence' to
earth terminal.

Join long spring of
J 1 to H.T.+2, spring

To ANODE OFV2 To 4.1:

TO aRID LEAK
& CONDENSER

04C5)

To C3

To FIXED
PLATES OF

C4

POINT-TO-POINT
CONNECTIONS.

Join aerial terminal
to 000 of C1 and earth
terminal to pin of L1
coil holder.

Pin of L2 coil holder
to G. of V1 valve holder.

Join ...together one
end of each fixed
resistor B1, 142, and R3,
and thence to L.T. -
terminal.

P. of V1 valve
holder to one end of
C, thence to one end
of choke, the other end
of choke being taken to
H.T.-1- 1.

F. of V1 valve
holder to remaining end
of R1, F. of V2 valve
holder to remaining end
of R2, and F. of Va
valve holder to top lug
of jack J the next
lug being taken to
remaining end of Ft,.

L.T . + to H.T.-
and L.T.- to G.B.+.

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

G. of V2 to one

(a)

EBONITE
MOUNT

SECURING
NUT

'," 13,111 3721

SOLDER ree

LEAD
HERE TERMINAL

A RECESS

-CSIDE OF
GAB/NETFig. 2
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making contact with this long spring to HT. "-
terminal of transformer, plate terminal of which
to spring making contact with short spring of
Join C6 between short and long springs of J,.

Join flexible lead between socket of L, coil
holder and one capacity tag of C1, 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 C3 and " X " coil tapping
terminal of L4.

Join flexible lead with spade tags between F1
terminal of V1,which is joined to moving
plates of C2, and terminal of L4.

Join flexible lead with spade tags between
- junction of R, C4 and C3 and socket terminal
of L1.

P. of V2 to one terminal of L., by flexible lead
with spade tags, and flexible lead must now
be joined between remaining terminal of L,
and short spring of J4.

Wire Terminals of two -coil holder according
to Fig. 2.

It will be noticed from
this photograph that the
Selective Three is com-
pactly arranged so that
special care should be
!liken when wiring -no
to make sure that the
correct connections are

made.

A further view of the back -of -panel wiring. Note the
arrangement of the terminals on the ebonite strips, the

markings on which can be clearly seen,
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WWHEN an 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. As is
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 grid of a valve, if there is sufficient grid
bias on the valve so that the grid circuit is
non-conductive. Of course, actually, the
circuit 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 circuit, 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 is 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 energy that is

CHECKED AA 1111101111101
DRAWN E
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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.
I mentioned before that the energy

magnification is the ratio of the input to
the output. and it is easy to see that -if the
output- circuit can put back into. the input
circuit, through the valve, more energy than
was originally 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,

---- -A- .1.

SOME NEUTRODYNE
TROUBLES.

The generation of what are known as parasitic oscillations
in neutralised circuits often causes troubles that are difficult
to trace. In this article our contributor explains what

happens, and how these faults may be remedied.
By Capt. H. J. ROUND, M.I.E.E.

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 back in the grid circuit
sufficient to make the system oscillate, and

DRAWN
CHECK -ED
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this is usually accomplished by putting in
the circuits of both grid and . plate some
form of resistance. It is fairly obvious that
on very low frequencies the energy getting
back will be small because the con.denfer is
too small, so that we shall not have td put
much resistance in our circuits, but as the
frequency steadily rises, more and more
energy 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 valve 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 plate circuit which at
the same moment is swinging negatively and
we can apply this negatiye induction to the
grid at the same time as the first positive
induction; the two effects will balance 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 flowing 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 opppsite
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 be devised, such as that
shown in Fig. 2 ; but they are, at least
superficially, the same thing.

It has recently been found out that
such arrangements, although they do not
pass back into, the grid circuit energy of the
frequency we are immediately dealing with
-i.e. the frequency to which the circuits
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 frequency we are tuned
to. Fig. 3 shows Fig. 1 redrawn, and Fig. 4a
is the same figure with the valve replaced
by a small capacity 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.

Asiatic 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 periods are very
different indeed, and Fig. 3 is nearer this
than Fig. 5. The original 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 where the coils between the valves

Fic.3.
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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 precautions are not taken.
Adopting this idea of making the wave -

(Continued on next page.)
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lengths of the circuits very different from one
other, -T arrange that the -split coils  are
wound alternately in different ways, and the
wayL most generally use is to wind a coil,
say, quite -normally, and tapped in the
centre, and the second coil I wind the two

SOME NEUTRODYNE

halves on the spindle in the opposite sense.
The inductances of, the coils for the normal
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
different inductance.

Stabilising Resistances.
Another method, duo to Mr. G. W. Wright.

is as shown in Fig. 6, where clamping
resistances are inserted in the grid circuits
in such a way as to damp very seriously the
short - wave oscillating circuit. These
resistances 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
preventing these parasitic oscillations, but
they will, I think, depend upon one of these
two principles.

`:It is sometimes very hard to trace out
these short-wave oscillations When one is
building up a receiver, as the effect of them
is very often merely to weaken one's general
reeeption, and one tends to look for trouble
in valves or batteries rather than the correct
place; but I have found that by placing a

Sometimes, however, the short-wave
oscillations occur in 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.cireints as well as in receivers.
I can well remember the trouble I had a few
years ago at Camarvon when paralleling
fifty power valves. Although all my
circuits were tuned 'to 14,000 metres the
system refused to -oscillate at any other
wave -length than 05 metres, usually with
serious damage to a valve every time it
happened. In this ease the reason for the
oscillation was- that with such a 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 wavelength beingdecided
by 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 correct places,
thus lessening thu- r,,,,dermy to oscillate.

t By 13: C. T. .

ALTHOUGH the positive lead on most
good makes of 'phones is marked,
distinctively, it is surprising how

often the leads are connected the wrong
way round on a re-
ceiving set. This is
either done by acci-
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

is of little importance
how the 'phones are
connected, but with a
valve receiver it is
essential that the
positive lead of 'phone
or loud speaker should
be connected to H.T.

there is no outpUt filter

*
IMPROVED

'PHONE TAGS"
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linger 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.

positive
circuit.

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

when

Popular Wireless, February 5th, 1927.

-'phone -terminals on the set should- then Tio
replaced by a valve socket _au& valve leg
for positive and negative terminals: respect,
ively.

If two or more 'phones are used it is

DRAWN I
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simplicity itself .to, connect them in serir.:.
A neat way of fixing valve leg and socket to
'phone tags is to obtain pieces of bras

An experimental six -valve set in which neu-
tralised astatic coils were employed, and copper
screening was placed between the H.F. stages.

tubing /- in. long and tap one end of each
for a distance of 4 in. to take the thread,
generally 4 B.A., of the valve leg and
socket, which are cut off to F in, -A small
hole is. them drilled _and tapped_ in. the_ side
of the tubing to -take-a grub screw, which
when screwed home- holds the 'phone tag.
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ANOTHER

MAGNIFICENT FREE GIFT

to all readers of Popular- Wireess

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

FOUR MORE

6d. BLUE PRINTS,
giving full details of a further

four popular circuits.

Order YOUR Copy NOII !

ltl
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These "P.W."
Blue Prints
show clearly
every detail
necessary for
the home
constructor.

ORDER
Next Week's
"P.W." NO W

ANOTHER

With next week's `` POPULAR WIRELESS " FOUR
MORE Blue Prints will be given FREE. The sets they
describe are font. 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

of the following sets :-
A STRAIGHT FOUR-VALVER

(H.F., Det., z L.F., Trans. and Resis.)
An " all-purpose " receiver with switching so that three
valves can be used for local station loud -speaker work and
four for more distant stations.

TWO -VALVE REINARTZ
(Det. and L.F.)
Capable of loud -speaker work at moderate distances,
and very long-distance telephone reception owing to the
flexibility of its controls.

A "MODERN WIRELESS" FOUR-VALVER
(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
H.F., Det., 3 Resis. L.F.)

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

The veriest novice will be able to build these sets, without any risk of
trouble, from the very clear and complete drawings. If you want a
receiver that will enable you to choose your programme, you cannot
do better than make up one of these four very efficient sets. There
will be an unusually big demand for these Blue Prints. To avoid
disappointment, order your copy of next week's " POPULAR
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.

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
Heaviside layer may, in certain circum-
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 thereception of the wave polarised
in this way, indeterminate readings will be
obtained, and. it iti now believed that this
gives the effect known as " night variation "
in bearings. The effect is more particularly
pronounced at sunset, but it is also trouble-
some' throughOut the night; and during
the, winter months it persists even during
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 other
qualities of the aerial, but also by thcse of
the earth lead.

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

It is -preferable to use thick, stranded wire,
and it has sometimes been found, in
practice, that it is better to insulate this
wire up to the point at which it enters -
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 slight potential
variations may find their way ,to ,the wire ;
hut, personally, I ain 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.
This, however, may be-and is frequently-.
quite a misapprehension. If the wave-
length received is above 1,000 metres, it
is reasonably correct to assume that
greater signal strength will be obtained with
a longer aerial. Having regard, however,
to the fact that the wave -lengths used in
broadcasting are usually between 300
and 500 metres, it may be that a long
aerial may bring with it important -dis-
advantages. -

In -general, it will be found that for the

reception of broadcast 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 50 metres-it
seems likely that there will be forthcoming
a supply of valves specially designed to
operate at these low wave -lengths. So far,
the average short-wave experimenter has
had to rely upon the smaller transmitting

is usually required with a microphone is a
transformer having a fairly low primary
impedance and a fairly high step-up ratio:

* *

An interesting experiment is reported
from Guatemala, where a farmer who
happens, also, to be 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 fruit exactly as it
had done in its palmy days. This result
was attributed to t'he fact that the aerial
served as a path for atmospheric electrical
discharges. It has long been known that
frequent slight electrical discharges will
sonretimes have the effect of stimulating
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-culture 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 factpr.

Definite Results?
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,
brit here 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 general, it is not sufficient to. use an
ordinary low -frequency inter -valve trans-
former. It willbe found that the impedance
of the primary is too high, and the step-up
ratio- of the transformer is too low. What

T. Robert?, our chi3= cmsultant.

governed that it was possible to ascertain
that the results were due to the electrical
stimulation of the tree.

* *

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. For 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.

* * *-
A well-known member of the Institute of

Radio Engineers has carried out an di: -
borate series of tests, by means of a cathode

(Continued on page 1399.)
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HOW WE TOOK 2/7 OFF
THE PRICE OF A BATTERY-
WE 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-
tion that it will be justified by increased
sales. The price is so low, however,

PREVIOUSLY 10/6

To Our Retail Friends.
We were loth to lower the discount, but we think the new
price is going to be justified. Full credits on existing stock
have been made to stockists who obtaived supplies direct
from us, whoseclaims were in our hands by January 3 r st, 1927,
for any LISSEN New Process Batteries in stock on January
18th which were invoiced in January. SinceJanuary r8thbat-
teries have been invoiced to the trade at the new trade price.

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/ -

battery for 7/11. 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.

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

together.

NOW 711
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 postage charged, but plea3e
mention dealer's name and address, or can be sent C.O.D.
Connect two batteries 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- 1 6, FRIARS LANE, RICHMOND, SURREY
Managing Director : THOMAS N. COLE.

sk:VvX"I.
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/Waive which_operates from

A.c mains Supply
REVOLUTIONARY

BRITISH INVENTION
The New Osram K.L.I. Valve

"'TONE,' we've made 1927 a
wonder year in wireless," said
'POWER' proudly. "Our new
K.L.1 OSRAM VALVE is something
entirely new, and a revolutionary
advance in wireless."

"True enough," replied 'Tone.'
"Now listeners have a valve, the Low
Tension supply of which is obtained
from A.G. Mains with a simple trans-
former. There is no hum, no danger,
wonderful amplification, and no L.T.
batteries to run down."

"Once again we show the way to
Better Wireless Reception and register
yet another triumph for BRITISH
INVENTION."

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

0SraniValves
jor TONE & POWER

Ze gob -v. -R. -year aarentee

PR ICE

30/"

Au, Ger.ord Ltd ,, Magr.:1 House, Kiagsway, Lo r,t R' C.:.
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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

Pig. 1.-A fixed condenser connected in parallel with a plug-in coil.

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

*-..1-4.--...-.--4...---.-4-4-4.-4-4-4-4-4-.. 4,
A simple and interesting explanation

of two important terms.
By G. V. DOWDING, Grad.I.E.E.

(Technical Editor.)
* -4-4--4------------..-4 -04.*
the effect of placing things in parallel

results in a simple addition of indi-
vidual values, but in others soniething
much more complex happens. And
when we confuse the issue by con-
necting different 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
"series ' and " parallel."

First of all, let us take batteries.
Every battery contains a number of
cells and each cell has two terminals,
one marked positive (plus or ±), and
the other negative (minus or -). A
cell of the Leclanche type, such as is
employed in dry batteries used for

H.T. or grid bias purposes,
will have a voltage of approxi-
mately 11 volts, while an accu-
mulator cell will have a voltage
of approximately 2 volts. The
capacity of either type will vary
in accordance with the size of
its elements. 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

et,

parallel will provide but the voltage of
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 connected in parallel instead of
series, double the capacity would be
available, although only the 2 volts of
pressure 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 next page.)

Fig. 2.-A fixed condenser and an H.F. choke joined up in series. The
arrows indicate a direction of current flow.
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***-161\1- C6N-RiNIICAL
BY A CORRESPONDENT.

THE 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 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 into the front and sides,
thus forming the nucleus of the insulation.

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

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 H.F., 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.

PARALLEL OR SERIES?
(Continued from previous page.)

*

*
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

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
migrohenries. 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

LI x L2
rule is L - ± L2
That is, the two inductances multiplied
together are divided by the same two in-
ductances added together. In the case of
our two preYiously 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:

= -F- +- etc.,L L3,

or the reciprocal of the total inductance
equals".the sum of the reciprocals of the
individual inductances. In a previous article
entitled "Repressing the Rheostat " we
fully explained this little excursion into
mathematics.

And it is worth noting that inductances
are calculated in exactly the same way as
resistances. Those who carefully read the
above -mentioned article should know ex-
actly how to deal.with inductances in series
and parallel, for the methods of calculation
ar) identical.

Now, condensers in series 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.

Note 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

-battery cells in series.
4. The inductance of coils in series.
5. Resistances in series.

The more complex reciprocal rule applies to :
1. The capacity of condensers in series.
2. Resistances in parallel.
3. Inductance of coils in 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 !

2 Volts
/OAmper
Hours

2 VoIt. s
20 Ampere Hours
Sffectzve Capaczty

2 Vo7ts
I0Ampere
Hours

I 6 Volts.
.

lAmpeieliour-3
effective Capacity

i
1

--
o

1
j,

1

2VoN
4Amperf
Yo-urs

2Volts
4 Ampere
Hours
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What are the
ideal conditions for

Distant Reception?

Qcg

CcAr VC NAM N.AC ititit_71

ADARK night with rain pouring in torrents and the
wind whistling through the trees. A good receiver,

well charged batteries, and a stage or so of H.F. am-
plification incorporating Si) BARREL TYPE TRANS-
FORMERS : these are the ideal conditions for long
distance reception.
With a few notable exceptions, such as the Super -hete-
rodyne, " straight " circuits 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 Mit -and all bear a 12
months' guarantee. Your dealer stocks 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

the H.F. unit. * New issues.

UNIFORM PRICE 10/- EACH
DEMAND

%":

(THE NEW MB H.F. CHOKE

The new MI H.F. Choke is scientifically
designed to deal effectively with both long
and short wave frequencies. With an
inductance of 60,000 microhenries, negli-
gible self capacity, and a D.C. resistance
of 130 ohms, it is ideal for all purpDses.
Note particularly the reduction in diameter
of the end windings which deal in a gradu-
ated manner with the higher frequencies,
and the central pDrtion with the lower fre-
quencies.

PRICE 9 / - EACH

OF YOUR DEALER NPL COMPONENTS : BRITISH, BEST AND CHEAPEST IN THE LONG

Telephone :
SLOUGH

445-442.

L.'i%1`M'ICH
LLMIDIt Telegrams :

RADIETHER,
Manufacturers of Wireless and Scientific Apparatus SLOUGH.
WEXHAM ROAD: SLOUGH:BUCKS:

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

Pool's Advertising Service, LW.
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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
" NO CRYSTAL SET IS

Not only will this marvellous
device give really good LOUD-
SPEAKER RESULTS from
CRYSTAL RECEPTION of
average strength, but it is

absolutely the ONLY means
of increasing the Strength of
weak signals in HEADPHONES

without using valves.

Works perfectly on one or
two dry cells.

A BOON TO DEAF PERSONS

EQUALLY EFFICIENT ON
VALVE SETS

IF YOUR DEALER CANNOT SUPPLY
ORDER DIRECT FROM SOLE
MANUFACTURERS AND PATENTEES:

COMPLETE

(Two -t Si rds
actual size.)

Patent No. 245501/25.
WITHOUT THIS WONDERFUL .ITTACHMENT."

NOT a Microphone Button.

NO
Valves, Accumulators or

H.T. Batteries.
Fragile parts.
Distortion.

Simple as A B C.

MICROPHONE AND OTHER PARTS OF
AMPLIFIER SUPPLIED SEPARATELY

FULLY ILLUSTRATED LISTS FREE

.22=511

COMPLETE AMPLIFIER as
shown PRICE post free 38/.
3 -volt DRY BATTERY lasting
over three months 4/- extra.
No other accessories required.

DELIVERY BY RETURN FROM STOCK
EVERY AMPLIFIER GUARANTEED.

NEW WILSON ELECTRICAL MANUFACTURING CO LTD.,918, FITZROY STREET, EUSTON ROAD,
LONDON, W.1. 'Phone : Museum SS74.

Insist on-
LAMPL UGH
Radio Products

HIGHEST SELECTIVITY.

LAMPLUGH
AERIAL TUNER

Et mirreoi&c,rrir
Range 250-2,000 metres with '0005
Lamplugh S.L.T. condenser in parallel.

Full instructions for wiring on each Carton. Gives results far
superior to similar instruments costing three times as much.

Send for Lists to
S. A. tAmiLiran, LTD. Bing's Rd-, Tyseley, Birmingham,

Sole Distributors for London aid Southern Counties
'I he Empire Electric Co., 303, Euston Road, London, N.W.

Scottish Depot : 38, Montrose Street, Glasgow.

W287 Reflex Mode/

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.

ONE
LOUD SPEAKERS a, HEAD PHONES

of Ashley Wireless Telephone Co. (1925) Ltd., Lis erpocl.
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Fig. 1.-A home-made valve.
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IMAKESHIFT
VALVES.

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

home-made " valves."
By J. F. CORRIGAN, M.Sc., A.I.C.

(Staff Consultant.)

IT
must

I not bepre-
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 abkays finds a
source of pleasure and interest in con-
structing such a device with his own hands,
no matter whether it be inferior or not to
the manufactured article.

It is for reasons such as the above that I
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 results. and
that their construction is not a matter of
any great difficulty will, no doubt, -cause
many readers to become interested in their,
properties, and to try their hands at making
them.

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 obtained
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,

4

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 purpose and, as will
be seen from a glance at the illustration,

Fig. 2.-Moanting 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
render 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 composed 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

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-
creases. 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 altet'ation
of connections to the filaments. In removing
the base from the bulb, a small, sharp -
pointed instrument, such as a stout hatpin
or knitting needle, may be used, and, with
a little care, 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 erf 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 hydrochloric
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 th two wires leading to the " bright '
filament of the bulb. These should 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. i

(Continued from previous Page.) t

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 exterior of
the bulb in the manner illustrated in the
'diagram Fig. 4. Connection to this external
hand 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

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
side 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
f inction 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
efficiency of the valve when used as a
rectifier.

Speaking generally, 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 circuits.
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 reqnire
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 became. It should
be borne in mind, however, that the
majority of these small Willis 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 be 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 operate, 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.

i
/f

FROM A CORRESPONDENT.

* ir--e-e-4-e----------------- *
THE frequent use of the term " Earth

Potential " and the fact that the
" earthed " portions of a wireless set

are commonly regarded as uniformly
" blank " may have le -.d numerous amateurs
to believe that an earth led is a route for
H.F. and L.F. currents 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

OUT OF THE EARTH. ;

used with direct " earths." It is quite a
common practice to employ " outdoor "
aerials and earth with super-hets, while
thausands of receivers incorporating two and
more stages of H.F. amplification are'
operated under these conditions.

And earth currents can be of considerable
dimensions at times. Pressures of as much
as 500 volts and currents amounting to 50
milli -amps have been 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
iodeed 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 currents 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 Arctic
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 he 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 circuit
through which a current will always flow.
This current may be very small indeed, so
small as to be almost negligible, but on:
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
tramcar 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
between the earth used for the set and other
earthed points can, be opened if close
attention is not paid to insulation. And to
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 tone t hat
collects the most interference from  earth
currents. Such are not often the cause of
any trouble at all -in the case of straight-
forward two-, three- and four -valve sets,
but supers of various kinds are always -safer
on frame aerials or well insulated capacity
earths," or counterpoise- aerials, 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 :-

Ret. 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.

" I 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 convincing
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 can 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
instructed on the box it becomes one of the finest Chokes that can he 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 to 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.

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 you to use too.

USE LISSEN FIXED
CONDENSERS, TOO
(Mica and Mansbridge Types.)
Lissen Mica Type Condensers
Small energy -conserving condensers -
note the new case which enables the
condenser to be used upright or flat. At
present the new case is available only
in the most used capacities, but will
quickly become a LISSEN standard.

W7 4)

WII,;.aeef12: :a\

Capacities-
000r to ooll/- each (much reduced).
o02 to mo6 1/6.each (much reduced).

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

Lissen Mansbridge Type
Condensers

To a fine LISSEN quality condenser is
added the specially 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 LISSEN Condenser costs no more
than the ordinary type.

'or to o9 . .. 2/4
.1 .. .. 2/6

 2 5
. ., .

3-
. .. 3/4

.. 8/10
. .. 418

LISSEN FIXED GRID LEAKS
A case of these was left on our factory
roof during the summer of 1925, soaked
in rain, baked by sun, and the resistance
value of these leaks never altered.
All capacities, previously 1/8. Now

1/- each.

LISSEN
Pirl-Efkg

Improve every circuit by using LISSEN
parts wherever you can -save money,
too-for row you get keen prices as well

as fine quality.

LISSEN LIMITED
8-16, FRIARS LANE,

RICHMOND, SURREY

L. 228

fr
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ASea. A ship is in distress, storm -
tossed in the grip of a gale. Alone at his
post, the Wireless operator taps out his

tragic message-S.O.S. Will it be heard ?
On the sensitivity of an operator's
headphones depends the answer

. . The Merchant Services Onof many countries use 13rown
Headphones. Sea and on
The field of war. Telephone Land, 7Ctown
wires cut. The important order Headphones aremust be got through. The only
means is-Wireless. Only the
most sensitive and reliable head-
phones are used when the safety,
perhaps, of a hundred thousand
depends upon the reception of a
vital message. . . . The British Army
pinned their faith to xrown headphones
during the war.
A cable station. One link in a world chain. Inter-
communication between countries is vital for
world trade. No risks must be taken WhiCh
might for one moment prejudice the safe convey-
ance of messages . . The World's Cable- Com,

panics standardise on 161:0W11 Headphones.
War at sea. Here, more than. anywhere,
the success of operations depends upon

concerted action. Only radio can keep
ships in touch. It would be fatal if an

unsensitive headphone prevented the
reception of an order from the

flagship . . . the Admiralty,
knowing this, use 313r0 W11
Headphones.
A hospital ward. The sick
and the maimed look to Wire -

doing their daily less to case their suftering and
duty refresh their minds. Sensitivity

is essential in a sufferer's head-
phone . . . In the hospitals

throughout the country -are thousands
of vrown Headphones.

In your home. You want your Head-
phone, above all, to he sensitive and
reliable. You then, like the Army,
the Navy, the Merchant Services, the
World's' Cable Companies, and thousands
of fellow listeners will choose Erowit
super -sensitive Headphones.

PRICES.

Type A (above): 120, 2000
or 4000 ohms - 50,-
8000 ohms - - - 60' -
Type A2 : 4000 ohms 30 -
Type F: 4000 ohms 20/-

S. G. BROWN, LTD.,
Western Avenue, N. Acton,

W.3.
Retail Showrooms: 19, Mortimer St.,
W.1; 15, Moorfields, Liverpool; e,7,
High St., Southampton. Wholesale
Depots : 2, Landsdown Place West,
Bath: 120, Wellington Sr., Glasgow;
5-7, Godwin St., Bradford ; Cross House,
Westgate Road, Newcastle: Howard S.
Cooke Sr Co., 59, Caroline.St.. Birming-
ham; Robert Garmany. Union Chambers,
1, Union St., Belfast, N. Ireland.

G.A. 76,:o

"RADIO FOR THE MILLION" SETS
We supply all the parts for these
Sets and guarantee you good results

THOUSANDS 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 small difficulties. This
service has now been extended to cover
the popular " Radio for the Million's sets
described in the Mallard Company's
booklet bearing that name.

Send NO money-pay the POSTMAN
We will pay all postal and C.O.D. charges.

Here are the prices of the Kits of components:

GRENVILLE P.M. £2 : 6 : 10 FRANKLIN P.M. 13 : 7 : 0
RODNEY P.M. £8 : 8 : 0 NELSON P.M. £8 : 19 : 6

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

IMPORTANTNOTE. ,,Ifarcohu yboauvearalreacy some components by you, or a It

what parts you have, and we will advise you
are going to

bemuie.et ato:c7 list for
any of the above 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 Base'board
GRENVILLE s. d. s. d.

P.M. . 4 0 1 0
FRANKLIN.

P.M, .. 7 6 1 -6
'RODNEY

11 6 3 0
NELSON

P.M. .. 11 6 3 0

Send three penny stamps
for the new edition of the
"Pilot Manual." Fully
illustrated, it contains de-
tails of many up-to-date
Sets. Useful information
on assembling, soldering
and testing also included.

THE PILOT MANUAL
PETO-SCOTT CO., LTD.,

Reuel. Office : 77, CITY ROAD, LONDON, E.C.1.
BRANCHES :-62, High Holborn, London, W.C.1. 4, Manchester Street, Liverpool.
4, Bank of England Place, Plymouth. 230, Wood Street, Walthamstotv, London, E.

Joe.. 1,1.4 ropet rmsev vamots... rao% c.is.4 s.o...%

P.S 7631

rogr H.T. troubles solvell
THERE is no greater source of trouble and expense to Wire-

less Users than H.T. Batteries. An "EKCO" 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. & A.C.)

KC 0"
H.T. UNITS

SIZE 6'X6
Model 2A-D.C.

BRITISH LETTERS PATENT
Nos. 252567.

X 56'

USERS

A

BOON

TO ALL

WIRELESS

Model 2A-:1.C.
PATENTS No.

262567, 148125

SAFE! SILENT ! SOUND
PROPOSITION RECOMMENDATION VALUE
UNITS TO SUIT ILLUSTRATED FOLDER
ALL SETS FROM 4-2'6 SENT POST FREE:

END WIRELESS TROUBLES AND INSTAL AN "EKCO."
Obtainable from all Wireleas Dealers or direct from :_

.COLE TD(DEpt A). 513, LONDON RD.,
WESTCLIFF-ON-SEA.
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Keeping It

ACCORDING 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 fact, that it is
impossible to overhear a London -New York
conversation with an ordinary broadcast
receiving set. In order to do so, he adds,
special apparatus is necessary, together with,
considerable skill in using it.

At the same time, reports, of the inter-
ception of transatlantic messages upon a
wave -length of 5,760 metres 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 complete 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 Frequency.

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 iu 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 of the
receiving set must obviously be varied at
the same rate as the transmitter. This

*-0000-000-- 00-00 0 9 -
Now that transatlantic telephony f
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 t
easy, but is, nevertheless, quite

possible of accomplishment.
I By J. C. JEVONS.

*
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

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 reference 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

!pp.
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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 awa c
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 carrier -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.

IT is a commonplace that every experi-
menter burns 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
long as it will function. - 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 array 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
weal,. 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. Even 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. battery or
a wire connected to H.T. positive, and thus
bring disaster (in a set where H.T. negativa
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, shear
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.
battery, and a very tiny firework display
cost two guineas. Another disaster was
caused by disconnecting a detector unit
from an amplifier without disconnecting -
batteries. The lead to O.P. touched a

* ....... *

"KEEPING IT SECRET." I
(Continued from prerious page.)

* -^*

energy so far as the task of carrying the
speech 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 transmitting 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 detection.

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
reported, it is probable that some. such
method has been adopted. It should, of
course, be unnecessary to remind any
listener who may succeed in " tapping "
private message that he is strictly bound by
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, LI, arranged in the common grid
circuit of the two valves.

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

:Accordingly, the plate current of both the

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
O.P. flex touched a strand connecting with
I.S. 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 been
connected to L.T. negative instead of L.T.
positive. There are argumenta in favour of
both policies, but generally speaking
" negative to negative " is the safety -first
plan.

!lough Treatment.
Apart from actual burning Out, there is

one other practice that can be thoroughly
recommended as a means of shortening the
life of a valve. That is, to tug it out of its
holder sharply, or to push it home with a
click. As a matter of fact the writer has
never yet known a valve to die peacefully
'in its holder. Death, in one shape or an,
other,'has always come violently.

. .

valves rises and - falls simultaneously,
and the net transfer of energy across the
coil L3 will be. zero, the two currents
balancing each other out. Therefore, so far
as the aerial is concerned, it will radiate no
carrier -wave energy.

If, however, speech currents are applied
by the microphone across the input coil L2,
the normal condition of balance is upset.
At any one moment, say, when the upper
part of the coil L2 is positive, the lower end
of that coil will be negative. These voltagea
are, of course, applied simultaneously to the
grids of the modulator valves, but in this
instance will give rise to a differential effect,
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 carrier
energy are transferred from the coil 1,3 to
the transmitting aerial.

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

An efficient one -valve
DX receiver constructed

by a reader of ' Popular Wireless ."
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HAS NEUTRALISING MISLED US ?
The system of neutrodyning was introduced at a time when special H.F. valves were
still almost unknown. With modern valve and set design in many eases 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.I.R.E.
(Editor of " The IVireless Constritetor.-)
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been almost entirely abandoned in favour
of neutralising methods and while the
principle upon which thei potentiometer
control depends seems 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 experiments
recently with the object of deducing not
theoretical conclusions but practical argu-

ments from any facts that should
present themselves. The results have

been so interesting that I
think POPULAR WIRELESS
readers would like -to hear of
them.

Let me say at once that
I do not wish to decry the
neutralising methods of ob-
taining stability. Their su-
periority over potentiometer

WHEN, a few years ago, a certain
wireless company needed a special
kind of receiving apparatus, the

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

Potentiometer 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
problem had merely reverted to the original
device and cured its troubles in a simpler

-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

control is, in many cases,
so easily demonstrated as to put the matter
beyond argument, but from this we should
not deduce that it is a
better method in all
cases, for in some special
circumstances, of which
I am about to speak, the
potentiometer method
of control seems to have
distinct virtues.

Considering matters
carefully, it will be
found that many neu-
tralising schemes serve
to balance out not only
the feed -back due 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. To what
extent have our
troubles in the past
been due to feed -back
due to inter -electrode
capacity, and to what
extent to f actors
other than this ? I
have come to the con-
clusion that in most
cases the chief trouble
has been due to'cauSes
outside the valve
itself.

American receivers
as sold in the large
cities are practically
all five -valve sets,
with two stages of
radio frequency, a de-

tector, and two stages of audio frequency.
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,

however. the most popular sets are thoe
with two, stages of radio freqUency, and
anyone- who has tried them knows that
their sensitivity and selectivity are of a very
high order. The H.F. transformers used
are of the " low -loss" variety,Auned either
by separate condensers.or by some adapta-
tion of gang control."

Surprising Statistics.
Now, we all know that with two efficient

stages of radio - frequency amplification
the tendency to self -oscillation is pro-
nounced. A number of manufacturers,
licensed under the Hazeltine patents, utilise
the Hazeltine neutrodvne method of obtain-
ing stability. A larger number of manu-
facturers .a re not licensees under the Hazel-

' tine or any other neutraliSing patents, and
yet make receivers with two stages of tuned
radio frequency-sets which are both
sensitive and selective. Figures in my
possession show that (a) the type of five -
tube radio receiver having the largest sale

is not neutralised, and (b) more five -valve
sets of the un-neutralised variety arc sold
than of the neutralised. In giving these
facts I am not expressing any opinion as
to whether the neutralised sets are more o
less efficient' than those which are not
neutralised-I am simply stating the fact
that a very large number of sets containing
two stages of radio -frequency amplification
-sets which are both sensitive and selective
-are sold in America and obviobsly give
satisfaction to their owners.

Stabilising Resistances.'
An examination of those sets which are

not neutralised shows that the spacing of
coils has been carefully arranged to give the
minimum interaction, and stability is
obtained by (a) a resistance in the plate
lead going to the H.T. battery, (b) a resist-
ance in the grid circuit of the
(c) a combinatieth 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 is obviously a " lesser " method

(Continued on next page.)
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HAS NEUTRALISING

MISLED US?
(Continued from previous page.)

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 modern
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
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.
condensers were in circuit.
In actual practice, once the
set had been stabilised on
the lower readings of the
condensers, it was still sensi-
tive enough to bring in a
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 high was
far less than one would expect.

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

"A. .
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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 therefore 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 modem 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 in 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,

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 frame 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 influence 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 -frequency. with screened
coils and some neutralising methods.
For this reason it occurred to me to combine
the potentiometer control method with

A popular form of lay -out where neutralised circuits are employed. A certain amount of damping is
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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* *
HAS NEUTRALISING

MISLED US ?
(Continued from page 1372.)

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

.arm of the potentiometer was slightly ad-
vanced 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.

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- iring, 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 in

regard to damping introduced by screens
close 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 " " variety, designed for use

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 sensitive 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.
In using screened

coils, then, we must
consider them as coin --
promises. There i
no question that they
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
" pick-up," one of
the bugbears of wire-
less receiver design.it the same time
they must not be con-
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

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 no question
whatever that one of the modern balancing
methods is the best, but receivers using
them require 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
constructor a latitude he will find very
useful.

A Compromise Advisable.
By carefully avoiding . interaction of

fields, by suitable 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 he glad to hear from readers who
carry out experiments on the lines I have
indicated as to the results they obtain
and to have their opinions on the sub-
ject of neutralising as applied to modern
circuits.

One of the 5 -valve receivers used by the
writer during the experiments outlined

above.
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0$ MAa ING s

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 to initial,with my own hand and pen the test certificate on 
each valve tox. After January 27th, a rubber stamp or other similar method will be employed.

,The huge increase in sales has necessitated this step, but the policy of being personally
responsible for the extrerriely accurate tests of every S.T. valve is in no way alterecl, On
the other hand, I shall have 'more time to attend to such matters.

(Signed) JOHN SCOTT-TAGGART.

.
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a
new and better
valve holder!

WHEN we introduced the
C:E. PRECISION
RHEOSTAT, we

thought that in quality, in
efficiency 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 they will have the preference.
C.E. PRECISION FL 0 A TING
VALVE HOLDERS anti -capacity,
non-microphonic,

2 3 eat h.
C.E. PRECISION R HE OSTA T S,
efficient and velvety,

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

Dual Rheostats and Potentiometers,
3 9 each.

G.E. PRECISION GRID -LEAK, an
entirely original and accurate com-
ponent 2,- each

FOR

CEPREEFCriciENCY

C. EDE & CO., LTD., BYFLEET, SURREY
Telephone : ByJleet 226. Telegrams:" Ceprecise,

When you make
your Frame Aerial-

be sure to use LEWCOS Frame
Aerial Wire. Guaranteed by the

manufacturer; of GLAZITE.
In cartons in the following colours:
Bright Red, Bright Blue, Bright
Green, Marone, Old Gold and
Golden Brown. 3/6 per roo ft.

coil, from all Radio dealers.
LONDON ELECTRI WIRE FL--

'12,-
THE

COMPANY & SMITHS,C D.

Frame Aerial
Wire

JUDD

ellirMadt1144elli
Expensive 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 Watmel Wireless Co., Ltd.,
332a,GoswellRd.,London,E.C.L

Telephone: Clerkenwell 7990.
Representative for Lancs., Yorks.

and Cheshire.
Mr. T. B. Levee, 23, Hartley St.,

Levenshulme, Manchester.

Complete patent
No. 248,921, 4th
March, 1925, and
registered designs.

The name
does not rotate

The head does not
come oft
The slot and nut
eliminate soldering.

The finish is
perfect throughout.

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

insulated), Type M, 6d. each.
28 different engravings stocked. Catalogue free on request

BELLING ELEE
TERMINALS

Advt. of BELLING & LEE, iftiddle(igensway Works, Ponders End
M.C.14

e Harton Th r e e
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 -speakerFamous for Purity and Volume Strength-all this by means of

A Child can operate it. ' one knob' tuning.
Comete ntee, 2 c 17_54RECEIVER ONLY 112-0-0 Powerpl Valveusith andguarequaipment °LI

Marconi Licence extra.Illustrated Catalogue Free.

THE HARTON RADIO ENGINEERING CO., OSSETT, YORKS.

EFFICIENT H.T. SUPPLY
obtained by using "TROMBA"
H.T. BATTERIES or UNITS.
Made in small and large capacities

suitable for Power Valves.

A customer at Glasgow writes :-
" It is well made, and looks very

businesslike . .

Another from Sussex states :-
" I have received H.T. battery safely,

. . . it far exceeds what I exbected. . .

Send Id. stamp for descriptive folders, etc.,
or 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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BR-OADCAST NOTES.
BY OUR BROADCASTING CORRESPONDENTS.

The Prime Minister Again-One Recital Dropped-Mr. Stenson Cooke's Talks-The Children's Hour -=-Short Story Readings
at Belfast-Dance Music on Sunday-Seaside Nights Again-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
Salvation Army Service-Soccer from Swansea-B.B.C. Controller in Switzerland.

44444--444444414444444--444-i.-IP-4. 4 -44 -4-4---4-4-4.4- 4 4444.41....,

The Prime Minister Again.
THE Prime Minister is to be heard 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 disappear 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. \V. 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 University, Belfast, a special
concert 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
since ceased to be 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 la,t year are to- be revived
and extended 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 -
talk pro -entertainment " 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 0. 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 2 L 0 and 5 X X
entertainments. There is quite a propor-
tion of the duller educational material
which is actually forced on the B.B.C. by
interested bodies and by. Government

.1111111111111111111111111311111111111111111111111111111111111111111111111111S

NEXT WEEK.
EDo not miss your copy of next

week's "-Popular Wireless,"

CONTAINING

FOUR MORE  6d.=
BLUE PRINTS

E Published on Thursday Feb. 10th.

PLACE YOUR ORDER NOW. FIE

pepartments. 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 oh the new Daventry wave,
which nobody will tap.

Miss Crue Davidson at Glasgow.
It is a sign of a considerable strengthening

of the Glasgow programmes in the after-
noons that Miss Crue Davidson, the eminent
Scottish contralto, has been engaged to
broadcast from Glasgow-S.B. to Scot land
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 movement for separate Welsh

broadcasting has claimed the attention of
Mr. Lloyd George, who is now considering
whether this might not be turned into a use-
ful, political issue. Since the breakdown

of the negotiations for the broadcasting
of the 1927 Eisteddfod, the feeling against
the B.B.C.has appreciably hardened in North

- and Mid -Wales. 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 nothing will come of
this new movement 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 reviving 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 between
Mr. de Bear and the B.B.C. have only had
the effect of intensifying the bitterness and
the outbreak of large-scale hostilities cannot
be long delayed.

Queen's Hall Future.
The Governors of the new B.B.C. are

understood to be. considering a number of
proposals for absorbing or trustifying "
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 Dunstan 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 \Vales versus France Soccer Game

will be brOadcast S.B. from Swansea on
Saturday, February 26th, from 2-30 to 4-0.

B.B.C. ControllerControllerin S- witzerland.
Vice -Admiral Carpendale,. the B.B.C.

Controller, who has been on extended leave
in Switzerland, is reported as having won
several trophies in ski-ing and skating
competitions.
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Modification of the normal circuit
to increase range and selectivity

eCONSTRUCTORS have acclaimed
the R.C. THREESOME as the leader
of receiving sets for pure reception o;

the local station. In some cases, however,
additional range and selectivity  are re-
quired, and not solely a receiver for pure
reception of the local station.

To meet this need
reaction into the
and in addition to
and selectivity
constructor with
efficient - aerial,
enables the Threesome
to be used on an inefficient
aerial, with first-rate
results.
There are certain districts

in the country which are known as " blind
spots,- and others where reception con-
ditions are not good. In all these cases theovercomemodification

will satisfactorily overcome
the difficulties.

FREE BLUE PRINT It
INSTRUCTIONS

a method of introducing In order that the R.C. THREESOME will
circuit has_ been devised, give satisfaction even in these_ cases, an
providing increased range additional blue print (which can be laid over
to the p

EDISWAN
-..., the original blue print) has

a really been prepared, together
WIRELESS SERVICEit also with a leaflet of instruc-
Refer your wireless problems
to EDISWAN. Experts will
advise you. There is no charge
made. Address your queries

to Service Department.

tions giving details of the
neces3ary alterations.. There
is no trouble whatever
in carrying out the
instructions.

CUT OUT COUPON AND SEND NOW!

EDISWAN
To THE EDISON SWAN ELECTRIC CO. Ltd. Anle,
wublicity) 123,5 QUEEN VICTORIA STREET LONDON. E.C'.4

Please send, post free, presentation copies of. (mark with ,}kldress
a cross the literature required) - PLEASE USE

R.C. Threesome Instruction Book and glue Print BLOCK LETTERSR.C. Threesome Modification Blue Print and Instructions

P W. 5/2/27.
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Apparatus
..,`Tpste

Traders and manufacturers are invited to submit wireless sets and components to the " P.W."
Technical Dept. for test. All tests are carried out with strict impartiality in the " P.W."
Test -room under the supervision of the Technical Editor, and the general reader is asked to
note that this weekly article is also intended to provide a reliable and unbiased guide as to
what to buy and what._ to avoid.-EDITOR. ,

A VERSATILE TUNING UNIT.rid
THE Wireless Apparatus -a Battery

Charging Co., of 256, Narborough
Road, Leicester, reveritlY- 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 -L, transformer
of average dimensions, -and_ is in -shape a
cylinder with convex ends. Two knobs
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 `taerial " eoritrdl, the former a
reaction coil -adjustment. Six terminals
are fitted to the unit, and with three of
these three. different sizes of reaction coil in our opinion, is more than reasonable. .

are obtainable. The other three include * oe *
two aerial' tappings " and one earth
terminal.

Additionally a plug and socket are fitted,
which enables the unit to be -plugged into 'a
(-oil holder like an ordinafy coil. Alterna-

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

Altogether, as will no doubt be agreed,
the. " All Purpose " 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.

If is a very compact, well -made unit.
The control operates smoothly and effi-
ciently. Its retail price is 27s. 6d., and this,

'A USEFUL BOOKLET.
An interesting and informative little -

booklet entitled " Row to Build Your Own
High -Tension Eliminator for A.C. or
D.C. Mains," has just been produced by

the Telegraph Condenser co., Ltd.. of
Wales Farm Road, North Acton. London,
W.3. Written by Percy W. Harris, it is
illustrated 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 Cs. 9d.

5.5-6 volts ; .25 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 (tto- or
three valves employing one stage of- trans-
former -coupled L.F., for instance) it -gives
results out of proportion with its pike.

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
high order 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.

(Continued on page 1384.)

DRAWING -ROOM
Oxy Silver Finish on

Mahogany Base

1927 CATALOGUES
Now ready for Free
distribution. Many
splendid new lines
are illustrated and
detailed. For copies
address a Post -
Card to us, marked
1927 CATALOGUES

KITCHEN
Nickel Plated Finish
onWhite Enatnel.Base

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

DECKOREM WALL SOCKET JACKS
(Prov. Patent No. 16808/26.)

There is a Deckorem Wall Socket jack that will harmonise with the
furniture, wall paper or electric light fittirigs in any of your rooms.

Away with all those
loose, untidy and badly
insulated wires that re-
duce the efficiency and
purity of your radio

reception.

Complete your Radio
House Wiring before the
re -decorating season is
here? We supply special
wire and insulated
staples for the job.

3/9
Each

Series or
Parallel type.

°ECK° Re14'

Say good-bye to those
unsightly temporary con-
nections for 'phones and
loud speaker. Lose
those "cracklings"
caused by bad contacts.

Take your 'phones or
loud speaker into any
room and just plug
in to a Deckorem Wall

Socket Jack.

Series or
Parallel type.

- HERE IS THE SPLENDID SELECTION FOR YOU TO CHOOSE FROM:
Nickel Plated, Oxy Silver, Oxy Copper, White Enamel, with any of the

following bases. Mahogany, Black, Walnut, White Enamel
(OTHER SPECIAL FINISHES TO ORDER.)

Obtainable
from all
dealers, or-

;
,e 4 ...7*1 I es: vi

'(; zAt

9-10-11 CUR SIT -OR S FREE'rCH"NiCEICY L.",IE EC 4,

3/9
Each

Ask your
dealer to show
them to you.

BEDROOM
Nickel Plated Finish

on Black Base

Special TWIN WIRE
and insulated staples
that exactly suit
house wiring are
quoted below :
TWIN WIRE So' 319

100' 6/9
Insulated STAPLES
Per zoo .. 1/3

HOUSEBOAT
Oxy Copper Finish

on Walnut Base

Pari Ad.
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MONOTUNE 3

Personal Letter to designer
FULL DETAILS IN

CONSTRUCTONE No. 1

216 Post
Free

Here is the Receiver which you have been
looking for-the Receiver which has but
one tuning control and will bring in 47
STATIONS ON THE LOUDSPEAKER.
You can duplicate this Receiver and get these
amazing results by following the simple yet
comprehensive instructions given in the No. 1
CONSTRUCTONE. 15 photos, diagrams
and illustrations leave no detail unexplained.

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

Mr, C P. Allinson, A.M.I.R.E.
SOUTHPORT,

January 14th 1927.

My deer Sir.

Nearly two.years ago we put together your-" Round the Continent with Two
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
amplifier. We have been delighted up to a few weeks ago. 

We'thcn saw your advertisement re the " MONOTUNE 3" in the Evenin-i
Chronicle," and fortified by our past experience-we knew that your name was
guarantee for a good thing-we sent for the circuit to the " Monotone " Con-
structone Co. and set to work gathering together components as staled by you.
We delerioined to follow your directions and advice to the letter. After some
delay everything was to hand and the set wired up. Our hopes ran high, but the
results exceeded everything we had hoped, imagined or dreamed. The
instrument romped away right off and pulled in stations, the names
of which we had only read in print.

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

We have lietened to and possessed many kinds of sets-one, two, three and
four 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. certified wireless operator,
said that I ought to write to thank you for the pleasure and intense satisfaction
obtained from the " MONOTUNE 3." For selectivity, distant reception, clarity,
power and absolute simplicity of control, we know of no equal.

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

Gratefully yours
(Signed) G. T. V.

( The original of this letter may be examined at our office)

DON'T DELAY-GET IT TO -DAY!
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* 0-4. ANN *
APPARATUS TESTED.

(Continued from page 1382.)

*

NEW M.H. H.F. CHOKE.
A very cleverly designed H.F. choke

has just been plaeed on the market by
McMichael, Ltd., Weiham Road,

Slough, Bucks. It has been designed to
have a Value of 60,000 -microhenries,
together with a very loW self -capacity.
The windings are accommodated on a
slotted barrel former with coned ends.
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 gasses the

acid test " for H.F. 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 baseboard mounted in the usual
way, or it can be separated from its baie
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. litandard 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 Latnplugh

S.L.T.- Variable COndensers, from S. A.
Lamplugh. Ltd., of King's Road, Tyseley,

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.

This is one of Brandes' receivers. 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 lettering, are
substantial, yet neat in appearance, and
are of a very useful design. They will
accommodate either spade or pin type
wire terniinals, or ordinary wire or plugs.
Naturally. they cost a little more than
the plain 1V/0 type of terminal, but once

fitted to a receiver they provide insurance
against many of those annoying little delays
in wiring up batteries, loud speakers, with
varying types of terminals, etc.

*

A " VARIABLE FIXED ", RESISTOR.
Messrs. Bulgin recently sent us one of their

baseboard -mounting " Deckorem " " vari-
able fixed" resistors. Having a maximum
resistance of 50 ohms, -this component takes
up but a square inch or so of baseboard area,
but it has a height of three inches. Adjust-
ment is. by means of a slider which provides
an effibient and positive contact. But we
notice a tendency for this slider to push
turns of the resistance wire together and
thus short little bunches out of circuit.
But this trouble  could be -overcome quite
easily by slightly rounding the edges of the
slider.

, .

AN INTERESTING SOLDERING -MATERIAL.
The Rexo Engineering Co., 2, Ravenscroff

Square, W.6, recently sent lig la supply of
Junit, a wire which needs no solder. It is
square in section and 'carries grooves on
two sides in which it holds solder. Thus it
is tinned and absolutely ready for just a
little flux and the application of a hot iron
to complete connections. We have tested
samples of'Junit submitted to us, and find it
easy to handle and consider it well able to
make clean, neat -soldering work a simple
task even when used. by even a tyro.

Junit, 17 gituoe square section, sells at
ls. per coil, which is quite generous in size,
or 3 -yard coils 18 gauge at 6d. Two -foot
straight lengths are obtainable at 2d. per
length.

AWIRELESS SET and-
VARTBATTERIES
MakelinterEveninssPerfect

T° get the best . results and the greatest pleasure from
your wireless set always, you simply must use

HART " Accumulators.
Their steady voltage, low resistance and big reserve ' of

ewer ensure reception at its best.
tised for both Low and High Tension Supply " HART "
Accumulators " increase the power and improve the tone."

HART
THE BATTERY OF QUALITY

" ENDURO " Model Low Tension Accumulator, 2 volt tO Ampere Hour
Price 6'-

" RAY " Model High Tension Accumulator, 20 volt 14/6; 3o yolt 22 -

II") ite for particUlars of the full range of.' HART "Models to' Dept. P.W.

HART ACCUMULATOR CO., LTD., STRATFORD, LONDON, E.15
Aa.

ti
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Now, for the price of
mediocre transformers
you can get the best
on the market-PYE.
PYE & Co., were the first
wireless engineers to publish
a Frequency -Efficiency curve
certified by the National
Physical Laboratory. Curves
of other transformers have
been published since, but still
the Pye curve' is unrivalled.
Many of the most reputable
manufacturers have adopted
Pye Transformers as standard
in their receiving sets.
Several Government Depart-
ments also use them. Could
stronger proof of their effici-
ency be given ?

Compare the Pye Trans-
formers against any other
high-class transformer and
you will not find its equal for
true amplification, purity of
reproduction and all round
merit.

W. G. PYE & CO.,
Granta Works, Montague
Road, CAMBRIDGE.

POINTS OF
SUPERIORITY
1. Amplification is

UnifOrfit on high.
and low notes, thus
eliminating distortion.

2. Parasitic noise s
arc entirely

absent.

3. Can be fixed to
.panel in horizon-

tal or vertical position
(see illustration obove).

, .

4. Not susceptible
to burning out.

Voltages up to 300
can be used continu-
ously with perfect
safety.

5. Each Transformer
is tested by actual

ineasureinent of am-
plification and a guar-
antee given with each.

RECEPTION
TO PERFECTION
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Inches
7 x 5,1 -
7 X 6,113
8 X 6,1/4

10 X 8,2 1
10 X 9,2'4
12 X 10, 3;'-
14 X 12, 4 -

AtEts
Inches

6 X 6.1'-
8 x 5,1/2
9x 6,1/7

11x 8,2'3
12x 8,2/8
12x 9.2'10
14x 10,3/5
You in. thick
Post Free,

Money back guarantee that each and all Pane's are
free from surface leakage. Meager test Infinity.
Callers cut any size. Quotations by post, or 'phone Clerken-
well 7853. Samp!es and prices post free to the Trade.

CROXSONIA CO., 10, Sauth St., MOORGATE,

EASY PAYMENTS.
LOUD -SPEAKERS, HEADPHONES,
H.T.ACCUMULATORS. Anything Wireless,
Send a list of the parts you are requiring, and we
will send you a quotation on monthly payments.
H. W. HOLMES, 29, FOLEY STREET,
Phone Museum 1414. Gt. Porti6nd St., W.1

int 1-2.. .1Fie 11E e
BUY BRITISH. Complete Units 316 per dos. Ali
goods BRITISH MADE by BRITISH LABOUR.Jars 1/3, Zines 1/-, Sacs 1/6 per doz. Carriage
and Packing extra. Trade inquiries invited.-DentonHatteryCo.,59,11adlisHd.,Walthamstow,E.17

ACCUMULATORS
ON EASY PAYMENTS

High -Tension Accumulators built up from 20 -volt
sections (15/. each). Example: 60 -volt H.T. 451 -
CASH, or 12/6 DOWN and 6 monthly payments
of 6 -. Carriage Paid. Satisfaction r money
ho .k. Write for Lisle to DEPT. II COV'NTRY

DIRECT SUPPLIES LTD.. 23
Warwick Row, COVENTRY
Any Wireless Goods sup-
plied on easy payments.131111111E1111.11

All Editorial Communications to be addressed to The Editor, POPULAR
WIRELESS, The Fleetway House, Farringdon Street, London, E.C.4.

Editor :
NORMAN EDWARDS, M.Inst.R.E., M.R.S.L.,

F.R.G.S.
Technical Editor :

G. V. DOWDING, Grad.I.E.E.
Assistant Technical Editors :

K. D. ROGERS. P. R. BIRD.
G. P. KENDALL, B.Sc.

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

Staff Consultants
Dr. J. H. T. ROBERTS, F.Inst.P. ; J. F.
CORRIGAN, M.Sc., A.I.C. ; C. E. FIELD,
B.Sc. ; E. J. SIMMONDS, M.I.R.E., F.R.S.A.

Foreign Correspondents :
F. M. DELANO, Paris ; Dr. ALFRED
GRADENWITZ, Berlin ; L. W. CORBETT,
New York ; P. F. MARTIN, Italy ; W

PEETERS, Holland.

The Editor will be pleased to consider articles and
photographs dealing with all subjects appertaining to
wireless work. The Editor cannot accept responsibility
for manuscripts and photos. Every care will be taken
to return MSS. not accepted for publication. A
stamped and addressed envelope must be sent wills
erery article. All inquiries concerning advertising
rates, etc., to be addressed to the Sole Agents, Messrs.
John H. Life, Ltd.. 4, Ludgate Circus, London, E.C.4.

As much of the informatMn giren in the columns of
this paper concerns the most recent derelopmenk in the

Radio world, some of the arrangements and specialities
described may be the subiect of Letters Patent, and
the amateur and the trader would be well- advised to
obtain permission of the patentees to ttse the patents
before doing so.

Readers' letters dealing with patent questions, if sent
to the Editor, trill be forwarded to our own patent
advisers, where every facility and help will be afforded
to readers. The envelope should be clearly marked :
"Patent .Advice."

TECHNICAL QUERIES.
Letters should be addressed to : Technical Query

Dept., " Popular Wireless," The Fleetway House,
Farringdon Street, London, E.C.4.

They should he written on one side of the paper
only, and MUST be accompanied by a stamped
addressed envelope.

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

For every question asked a fee of (id. should be
enclosed, A Copy of the numbered queStions should be
kept, so that the replies may be given under the numbers.
(It is not possible to reproduce the question in the

"s'eer.)Details of the " P. W," BLUEPRINTS are published
fortnightly in the advertisement pages of " P. W."

(Continued on page 1388.)

The children drink food in

OURNVILLE
COCOA

It has delicious
flavour too
and is
food below
pre-war price

`Keep fit on Cocoa'

the name Cadbury' on every piece of chocolate :..karia....ftiedh.oad

FOR BEST RESULTS

USE

ANTI -PHONIC
LOW LOSS

VALVE
HOLDERS

PRICE
With Terminals

213
With Tinned

Soldering Tags
2/ -

If unable to ootatn from your dealer write direct.
Manufactured by WHITELEY, BONEHAM & CO., LTD.,

Duke Street, MANSFIELD, NOTTS,

ULTRA LOW -LOSS
Straight Line Frequency Condenser
Cone Bearings. Braced Vanes. Positive

Collector. A real precision job.
Condenser only, '0003uF., 0005 uF 7/6
New Vernier Dial .. /

Reduction Ratio 16-1. No Backlash 6I

THE FORMO COMPANY,
Crown Works, Cricklewood, N.W.2.

'Phone: Hampstead 1787.
Manchester: Mr. J. B. Levee,
23, Hartley St., Levenshulme

'Phone Heaton Moor 475.

-sr1111111111111111111
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LOW H.T.

OPERATING COST!
D° you realise what this means to your upkeep

expenses ?

The indiscriminate use of any nondescript type
of. H.T. Dry Battery may be costing you several
hundred per cent more than is necessary. The new

SIEMENS SUPER -RADIO DRY BATTERY has
approximately 7 times the capacity of the usual
" small unit " H.T. battery, but only costs 21
times as much per volt.

If you possess a multi -valve wireless set you will
appreciate the eventual saving which can be
effected by installing this battery, long life being
une of its special features.

It is the only H.T. Dry Battery recommended
by Burndept Wireless Ltd. for use with their
receiving sets, a very significant fact which should
not be disregarded.

copy of our Catalogue No. 659, containing full purlieu-
larsof the correct type and size of battery to use for any
radio purpose, and also hints on the care and mainten-
ance of dry batteries will be sent, post free, on application.

SIEMENS BROTHERS & CO., LTD., WOOLWICH, S.E.18

Weak Joints
need Strong
Treatment
An imperfect 'joint . . . a tiny
leakage . . . gone arc the chances
of good, long-distance reception.

The Fluxite Soldering Set will fix
all joints quickly, and , for ever. No
trouble . . . no mess . and
so simple.

FLUXITE 1/6
SOLDERING A
SET-Complete
All Hardware and Ironmongery
Stores sell FLUXITE in tins,

price 80., 114 and 2'8.
Another use for Fluxite-llarden
lug Toole and Case Hardening.
Ask for leaflet on improved

methods.
PLUX1TE Ltd. (Dept. 3.2.4)
Rotherhithe, 8.E.16.

FLUXITE
From
your

Dealer
or

direct

post
free

WHY continue buying H.T. dry
batteries when right in your own
home is current waiting to be used.

Enthusiasts everywhere, now, are saving
money by obtaining H.T. Supply from
their electri6 light mains. At little cost
and without skill they are building
their own H.T. Eliminators which

T. C. C. Condensers

Build your own
I.T. Eliminator

Here's a book that will show you
how to do it !

enable them to obtain constant
H.T. supply at very little cost.

There is a little book available which
gives clear comise instructions and
easy-to'follow photographs and
diagrams which enable them to
build their own units. It is called

"-How to build your own High Tension
Eliminator for A.C. or D.C.," and is
written by Mr. Percy W. Harris,
MI.R.E. for appropriately enough,
the makers of T.C.C. Condensers.
Write for this booklet-or get it from your
Dealer's-and with very little study you'll be
able to build an eliminator which, because it
is designed and described by an authority,
is absolutely efficient and which, because it
employs the special T. C.C. 600 volt D.C.
Test Condensers, is perfectly sate and reli-
able. Get your copy to -day. It only costs 3d.

for Battery Eliminators
Advt. Telegraph Condenser Co.. Ltd.. Wales Farm Road, N. Aden. W. 3. Gilbert Ad. 7468
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WIRELESS
SALE BY AUCTION

13, HIGH HOLBORN, W.C.I.
WEDNESDAY, FEBRUARY 9th, at 11.30, and
following day. 800 Sets from Crystal to 1 to 7
Valve Sets, Loud Speakers, Headphones. Accumu-
lators, Variable Condensers, Transformers, Am-
plifiers. House -charging generators, and an
immense assortment of accessories, fittings and
material in lots to suit large and small quantity

buyers. Catalogues from the auctioneer,
HENRY J. SHAW, 85 Newington Causeway,
London. S.E.1. Phone : Hop 3862.

I" 777 " LUMINOUS INDICATORS
(Red protect your Valves and Batteries, are a con-
stant warning, prevent your set from being left
switched ' on," and are STRIKINGLY EFFECTIVE.
Model A, 4 or 6 volt, 4/, Dimming Resistance, 6d.
(State voltage.)-" 777 " Radio Components.Viola Works, Britannia Street. Leicester.

Send For Our
STATION LOG

& SPECIAL BARGAIN LIST
Here is one of a Hundred Bar-
gains. Well finished, Insulated
Plug & Socket, red or black. Used

in place of terminals. Not en-
graved, 2d. pair. Postage rid.

Variometers from 2/.. z -way Coil Holders
front '3. Goods Wax cost price. Aloe! clear.
P. SPARKS RADIO SUPPLIES,

10" 43, Great Portland Street, London, W.1.

100 - PACE CATALOGUE -FREE !

JarlstwIties: ign:aradd,,:rtihse.shir that paper.stoks

YOUNGS (GLASGOW) LTD.
40, STOCKWELL ST., GLASGOW.

RADIOTORIAL
Conti rated front page 1336.)

BACK OF PANEL DIAGRAMS can be specially
drawn up to suit the requirements of individual
readers at the following rates : Crystal Sets, 6d. ;
One -Valve Sets, 6d. ; One- Valve and Crystal (Reflex),
ls. ; Two -Valve and Crystal (Reflex), ls. ; Two -Valve
Sets, ls.: Three -Valve Sets, ls. ; Three -Valve and
Crystal (Reflex), ls. 6d.: Four -Valve Sets, Is. 6d. :
Multi -Valve Sets (straight Circuits), Is. 6d. Except
SUPER -HETERODYNE DIAGRAMS, all of which,
irrespective of number of Valves used. are 2s. 6d.

If a list of point-to-point connections is required
an additional fee of is. must be enclosed' Wiring
diagrams of commercial apparatus, such as sets of any
particular manufacture, etc., cannot be supplied.
(Such particulars can only be obtained from the makers.)
Readers may submit their own diagrams, etc., for
correction or for criticism. The fee is ls. 6d. per
diagram, and these should be large and as clear
as possible.

No questions can be answered by 'phone.
Remittances should be in the form of Postal Orders,

uostiony
ndAmswery

INSERTING GRID BIAS.
" RATHER WORRIED " (Stockton -on -Tees). -

Two or three months .ago I bought a 2 -valve
set from- a man who has gone abroad. It
worked very well indeed, and he told me it
would work a loud speaker easily if I liked to
get a better transformer for it, as the one in it
was only a very cheap foreign one.

Thinking .I would get a real good one I
waited and paid 25s. for the transformer, but

now I find I can't connect it up properly. The
terminals on it marked Grid, H.T.d- and Plate
are easy enough to connect up, but what about
the one marked Grid Bias ? I haven't got any
grid bias on the sett

There is no need for you to be worried,
" Rather Worried." Although this terminal is marked
" Grid Bias," it can be connected just like the other
transformer was, Le., to the lead that goes to L.T.
negative.

A much better plan, however, 'would be to buy a
-41-volt tapped grid bias battery, and two plugs for
it, with short leads of flex wire.

' Then all you need do is to stand the battery inside
the set, or conveniently near to it, and place the red
plug in position at the + end of the battery. This red
plug must be joined by one of the flexible leads to
the L.T. negative wiring. The other plug (black) is
joined by its flexible wire to the terminal on the
transformer marked " Grid Bias," and then the black
plug is inserted iu the .battery at the point which
gives clearest and best results on the loud Speaker.
You will probably And this at the 3 -volt position.

ARE BASKET COILS OBSOLETE ?
T. S. IV. (Southampton).-Are the old-

fashioned " basket coils " considered to be
efficient nowadays ? I should like to know,
because although I've always had splendid
1:111111111111111119111919111111199ffiliffiffill11111111111111111111111111"-1

TECHNICAL QUERIES.
Owing to very heavy pressure on the

Technical Staff, there is a little delay in
despatching answers to readers' queries.

At the moment every effort is being made
to get replies posted within about 10 days cf E
receipt, and it is hoped to reduce this period
very shortly. Readers can help by making
their questions as short and clear as pcssible.

511111ffilllffilliffilill1119999919111111191ffiffiliffinffillffillli7

results front them. on ordinary broadcasting
wave -lengths, I don't want -to include them
in my new 4 -valuer if they have been
proved to be inefficient in use.

(Continued on page 1390.)

"Springmore" Wander
Plugs stop where
they're put

The two spring prongs of the Igranic
" Springmore " Plug grip tightly into
any socket. H.T. battery sockets vary
in size but the " Springmore " fits
them all. The action of inserting a
"Springmore " Plug cleans the inner
surface of the socket, thus ensuring
good electrical contact always. Each
"Springmore" is also- a socket into
which another " Springmore " may
be plugged.

IN RED, BLACK
OR GREEN.

3d. each
Igranic "Indigraph" Indicating
--------Terminals--------
Attractive high grade terminals insulated with best
quality Bakelite. The insulated heads are non -
removable and cannot get lost.
Igranic " lndigraph " Terminals are suitable for
connecting solid or flexible wires, 'phone tags, spade
terminals, &c. Each terminal is supplied with
nuts and washers. In twenty -nine -different titles.

Price id. each.

Write for List' No. R.46

IGRANIC ELECTRIC C?

r
149 QUEEN VICTORIA STREET, LONDON,

Works : BEDFORD,

New Circuits demand new
Valves and Components.

We have in stock a complete
range of all the latest
Mullard and Marconi Valves. 
All A.C. & H.T. components,
Transformers, Chokes, Large
Capacity 4M F and IOM F
Condensers, etc., now in stock.

Have you heard the new ALL Wood Tone Arm Loud
Speakers ? If not, they are a revelation in sound
reproduction.

PRICES :
I. Specially made in Mahogany to fit Lissenola Loud

Speaker Base, 27/6
2. Junior Walker £4 3. Senior Walker £6/10/0

Get busy on the latest circuits. We can help you.

OUR INTERNATIONAL RADIO CATALOGUE (3rd
Edition) will be sent to all enthusiasts sending 6d. to corer cost

of postage and packing.

WILL DAY, LTD.
(DEPT. P.W.),

19, Lisle St., Leicester Sq., London, W.C.2
Te!ephorre : Regent 4577. Te/egrams : " Titles We:di-and, London."
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Build your own
Loud Speaker /

On Test
it is the

Best

ou can do so quite easily and economically with the

"IDEAL"
LOUD -SPEAKER

UNIT
With this wonderful unit you can assemble a really
powerful loud speaker in your own house, or you can
attach the " Ideal " unit to your gramophone.

Strongly made of the best materials obtainable, it
is ingeniously designed to allow the most precise
adjustments to be made ;: whilst a clever device
protects the delicate diaphragm from damage in the
event of the adjustment ring being turned too far.

In the " Ideal " unit the amateur constructor has the
secret of all good loud speakers, and with it he can
obtain amazingly good volume Of sound.
It is the best ever made and costs only 1719

Ask your Dealer or
write to one of the
following addresses
for LIST " F. 7 " of
 Blue Spot" Speci-

alities.

Wholesale only :

F. A. HUGHES & CO.,
LIMITED.

Head Office : 204;6, Gt.
Portland St. London, W.I.

Telephone Museum 8630.
Telegrams : " Distancing,

Wesdo, London."

SUB -AGENTS :
Yorkshire: E. Harper &

co..10. Manchester Road,
Bradford.

Lancashire & Cheshire:
F. A. Hughes & Co., Ltd.,
6, Booth Street East,
C. -on -M, Manchester.

South Wales:WatsonDron.,
48, -Dock Street, Newport.

Midlands: Foster -'Boynton
Co., Ltd., 70, Lombard.St ,
Birmingham.

Northumberland, Dur-ham, Westmoreland,
and Cumberland: David
Bloom, 68, Northumberland
Street, Newcastle -on -Tyne.

Procurable at last !
An authoritative, popularly written
book explaining the wonders of instan-
taneous vision by Wireless.
Do you know that actual living scenes are
already being broadcast nightly ?
Television is now here and is developing
rapidly. As a wireless enthusiast, your
friends will expect you to know about this
latest wonder. Can you explain it, or how
it is done ? Get this book to -day. It ex-
plains lucidly, with illustrations, how
Television is accomplished.
CONTENTS.-Introduction.--What TELEVISION is.-Various attempts to
solve the problem.-The photo electric cell.-The Baird Televisor.-The
problem solved. -True Television demonstrated at last. -2 T V, the World's
first Television Broadcasting Station. --The development of TELEVISION.
Either order From your bookseller at 2'-, or send to us direct, enclosing
postal order for 2 2, when the book will be sent you past free.
Sir Isaac Pitman & Song Ltd.(Depl. 13), 39, Parker St., Kingsway,London,W.C.2

"POPULAR WIRELESS"
ADVERTISEMENT RATES

WHOLE PAGE £40 QUARTER PAGE £10
HALF PAGE - £20 EIGHTH PAGE - £5
Narrow Column Advts. (3 columns to page) per inch 301 -
Minimum Space accepted - - - - half inch 15/ -

NO SERIES DISCOUNTS. ALL COPY AND BLOCKS MUST BE IN
ADVERTISEMENT COPY SUB- RAND 11 DAYS BEFORE DATE
JECT TO EDITORIAL APPROVAL OF ISSUE TO ENSURE PROOFS

ALL Communications respecting
advertising must he mode to

JOHN H. LILE LTD., 4, Ludgate Circus, London, E.C.4.
'Phone : City 7261.

AN

EFFICIENT ililD LEAK

each
116

The only
anteed to
Absolutely

116
each

efficient medium priced Grid Leak. Guar -
be within 5' ,, of the stated resistance.
reliable under all climatic conditions.

Resistances from '25 to 5 Megohms.
Front all dealers or Iron

M. & A. WOLFF,
9-15, WhitecrossjSt., London, E.C.1,

4.-M6,40WAr,06.,NOWAry,.\\11W./.,,L.ft1WK,N,10!

art THIS OlUlf
FOR CMS I M ETS
and Post to us for FREE list illustrating
Cabinets as shorn in "Popular Wireless," etc.,
etc., and for 0:fe additional gullolin No.1

NAME

ADDRESS

(V .:tile in block letters, please.)

CARRINGTON Mfg. Co., Ltd.
18-20, Normans Buildings,

Mitchell St., Central St., E.C.I,
Telephone : Clerkenwell 6)03.

Trade:enquiries especially invited.
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H.T. ELIMINATORS for A.C. MAINS
Complete with multiple tappings
from o -12o volts. Output
approximately 15-23 milliatnps.

Price 57/6 complete.
Other models from 25:-.

A.C. MAINS L.T. SUPPLY UNIT.
2-6 volts up to amp.- To
be used in conjunction with

an accumulator.

Price 396.
Write or 'phone for lists of Units and Components.
THE TULSEMERE MANUFACTURING CO..
TULSEMERE RD., WEST NORWOOD, S.E.27.

'Phone Streatham 6731/2268.

THE GORDON H.F. CHOKE
Inductance IT henries. Low self -capacity.
Hundreds already in use. Liberal Trade
Discounts allowed. Split Coil Type 7.13 ea.
Both Buarenteed.-THE GORDON LABORA
TORIES. 20, Waghorn St., London, 5.5.15

5I..
Post Paid

!GAM I") R E LLI
B and E

Both Centre Tapped
ARE WAITING FOR YOU.

We have ample supplies of the centre
tapped, coils and Neutrovernias for use in the

MULLARD P.M. CIRCUITS.
Insist on your dealer supplying these.

if any difficulty write us.
Apply for Free descriptive booklet.

GAMBRELL BROS. LTD.
76, Victoria Street, London, S.W.1

RADIOTORIAL
QUESTIONS AND ANSWERS

(Continued from page 1388.)

IF The set is one I am going to take to sea
with me-I am a ship's officer-and I prefer
basket coils because they take less room than
the Wound -on -tube type.

' Recent tests have again and again vindicated the
old-fashioned basket coil as being one of the most
efficient types it is possible to employ. As you are
used to this type we should
certainly carry on with
basket. coils in the new set
-they can be tapped in the
same way that the solenoids
can, if you are keen on a
" split -primary " or a split -
secondary circuit, but the
degree of coupling has to
be carefully watched, both
between the primary and
secondary and between one
pair of coils and another
pair.

SUPPORTING
SPIDER -WEB COILS.

"C OIL- HOLDING"
(Leighton Buzzard).-
What is the easiest
method of mounting
spider - web coils to
project below a panel ?

Two good and easy
methods are shown by the
accompanying photograph.
To the right is a spider -web
coil mounted upon a ter-
minal, by the simple ex-
pedient of bending'over one
of its projecting 'sections.
(The others have been out off
to make the coil smaller.)

- In the foreground is an-
other (larger) coil, mounted
upon a short brass strip,
as in thi, instance the

projection of the cardboard former was not long
enough to utilise as before.

" TINNING " A SOLDERING IRON.
R. L. A. (Clacton-on-Sea).-How should a

soldering iron be " tinned " ?
Heat the iron over gas or a clear fire until it com-

mences to " burn " a little with a bright green -tinted
flame. Then file the tip of the iron till each surface is
bright and clean. Have prepared a shallow tin lid-
such as the lid of the flux, or preferably something a
little larger-with some flux and a piece or two of
solder inside it. Dip the cleaned, heated iron into tide
and rub it on the lid, and it will be found that the

(Continued on page 1392.)

Two useful methods of supporting spider -web coils.

14.1E ., VAILVIES
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Why Pay More ?
YOU cannot buy a better D E

valve than Frelat, even tho'
the others cost tw:ce as

much. The proof lies with you !
Send to -day for a trial valve.
The D.E. type K, Detector or Amplifier,
costs only 4/11, the new 2 -volt power
valve 8/6, and they give the best
in Radio in tonal purify and volume.

TYPE K
2 -volt lamp

4'11
2 -Volt
PowerValve
616

CONTINENTAL RADIO IMPORT CO, LTD.
8, Spital Square, Hishopsuate, London, E.C.1

For C.O.D.

add 45.-
rootage

tree.

E." moms
anmunnnsunuets

If your
dealer
cannot
snooty
send

direct.

3
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Make your own__
H.T. Accumulator

and Save Half the Cost
Capacity 3,000 Milliampere Hours.
Champion H.T. Accumulator Parts
have been subjected to the severest
tests and their efficiency is guaran-
teed.

The Plates are made by a special
process which renders them able to
hold the charge without deteriora-
tion for 7 to 8 months, and after
recharge (with ordinary care) will
last for years.
EASILY. ASSEMBLED IN 2 HOURS
Champion H.T. Parts are very easy
to assemble, in fact, so simplethat
anyone without experience will find

5 it almost impossible to go wrong.
READ WHAT CHAMPION H.T. USERS
SAY. EXTRACTS PROM MANY LETTERS

to fit same given tree of charge. RECEIVED DAILY.
With every 40 or 60 vo is a carrier

Langley Mill, 21.1.27
Dear Sirs-We have received
your goods and are' exceedingly
pleased with them, etc., etc.

W.K.

London, 21.1.27
Dear Sirs --I consider the parte
are splendid value and the effici-
ency is all that can be desired,eto.

W.D., Seven Sisters Rd.

Champion Glass Jar, with separator (labelled) 41d. each.
Champion Positive Plate, in sealed Cream envelope 4d. each.
Champion Negative Plate, in sealed Pink ens -elope 4d. each.
Champion Mica Glass Jar -covers (I for each jar

required) per packet of one dozen 3d.
Champion Pitch, per packet, enough for whole Accumulator 3d.

Obtainable from all leading dealers, or direct from the manufacturer:.
Write for free instructions and illustrations to-

THE CHAMPION ACCUMULATOR CO.,
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The J.B. True Tuning S.L.F.

Double reduction
Friction d r i v c.

Ratio 60.1.

The Final Condenser
Final because it embodies every advantage found in all other
Condensers.
Final because the disadvantages of other makes have been eliminated
from this perfect Condenser.
Final because it tunes in stations with equal separation of the Dial
readings.
Final because its beautiful finish forms a perfect parallel to its real
efficiency in tuning.

The J.B. True Tuning S.L.F.
PRICES. complete with 4 -inch f '0005 mid. 16 6. 00035 mid. 15,6.

Bakelite Dial 1 00025 mid. 15, -.
The J.B. S.L.F.

PRICES, complete with 4 -inch I '0005 mid. 11,6. '00035 mid. 10:6.
Bakelite Dial I '00025 mid. 10,-.

8. POLAND ST -OXFORD ST
LONDON - W.I

Uelephone
GERRARD 7414

IT ,,,,,
ION -SPEAKER STRENGTH ON A CRYSTAL1

with the NEVI

MAGNETIC

MICROPHONE

BAR

AMPLIFIER

p.

PRICE :
Complete

No separate
Transformer

required.

An efficient NON -VALVE NOTE AMPLIFIER which yields Three- to Ten-
fold Amplification from the 'Phone Terminals of any Crystal or Valve Set.
NO ACCUMULATORS REQUIRED. NO H.T. BATTERIES
Six pairs of Wireless Headphones, or any 2,000-olun, Loud Speaker may be
operated from a single 3-voit Dry Battery.

LOW CURRENT CONSUMPTION.
The Magnetic Microphone Bar Amplifier uses less thane of an ampere, one 3 -
volt dry cell, at a cost of 3'-, lasting upwards of 300 working hours.

iconomic gketricLivi,06.7,11-jORN0,,,e,s.p
1 A A A

4

I
I

No diaphragms. No distortion. No fragile parts. Nothing to
get out of order. No microphonic noises. Unaffected by vibration.

Compact and easily portable.
ANYONE CAN ADJUST IT !

Amplified Speech and Music as clear as from a good Valve Set. A boon to
persona of impaired hearin1.
We carry large stocks of valves, components and wireless accessories of every descrip-
lien. We have a highly organised Mail Order Department, and guarantee not only
safe but prompt &lively. Save lime and money by sending your order direct to us.

A A

blEr' &Wit

1
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Invaluable to
EVERY Amateur
and Constructor.

The "POPULAR WIRELESS"

BLUE PRINTS
of TESTED CIRCUITS

Every wireless amateur and every wireless constructor
will find these "POPULAR WIRELESS" Blue Prints
absolutely reliable. They have been most accurately
drawn, and every circuit has been tested under normal
broadcasting conditions by the technical staff of
" Popular Wireless." It will be seen from the complete
list given below that the series covers a very wide
field. The veriest tyro will find each print most
straightforward to follow and the receivers most easy
to construct.
P.W. BLUE PRINT
Number

1. DETECTOR VALVE REACTION,
2. UNIDYNE DETECTOR VALVE WITH REACTION.
3, 1 -VALVE L.F. AMPLIFIER.
4. CRYSTAL DETECTOR WITH L.F. AMPLIFIER,
5. H.F. (Tuned Anode) AND CRYSTAL, WITH REACTION.
6. H.F. AND CRYSTAL. '(Transformer Coupled, without

Reaction).
7. 1 -VALVE REFLEX WITH CRYSTAL DETECTOR

(Tuned Anode).
8. 1 -VALVE REFLEX AND CRYSTAL DETECTOR (Em-

ploying H.F. Transformer, without Reaction).
9. H.F. AND DETECTOR (Tuned Anode Coupling, with

Reaction on Anode).
10. H.F. AND DETECTOR. (Transformer Coupled, with

Reaction).
11. DETECTOR AND L.F. (With Switch to Cut Out L.F.

Valve).
12. DETECTOR AND L.F. UNIDYNE (With Switch to Cut

Out L.F. Valve).
13. 2 -VALVE REFLEX (Employing Valve Detector).
14. 2 -VALVE L.F. AMPLIFIER (Transformer Coupled with

Switch to Cut Out Last Valve).
15 2 -VALVE L.F. AMPLIFIER (Transformer -Resistance

Coupled with Switch for Cutting Out Last Valve).
16. H.F. (Tuned Anode), CRYSTAL DETECTOR AND L.F.

(with Switch for Last Valve).
17. CRYSTAL DETECTOR WITH TWO L.F. AMPLIFIERS

(with Switching)
18. 1 -VALVE REFLEX AND CRYSTAL DETECTOR, with

1 -VALVE L.F. AMPLIFIER, Controlled by Switch.
19. H.F. DETECTOR AND L.F. (with Switch to Cut Out

the Last Valve). '

20. DETECTOR AND 2 L.F. AMPLIFIERS (with Switches
for 1, 2, or 3 Valves).

ALL "POPULAR WIRELESS"
BLUE PRINTS 6d. EACH
All orders for these Blue Prints should be sent direct to the "Popular
Wireless" Queries Department, Fleetway House, Farringdon Street,
London, E.C.4, enclosing a stamped addressed envelope

and a postal order for 6d. for each Blue Print Ordered.

"I\
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Efficient, Neat

and Cheap
YOU CAN SEE from the
illustration what a neat
job this "Peerless" Fixed
Resistor is. The Base is
solid insulation and the
Former a strong impreg-
nated material that at-
mospheric conditions will
not affect. The wire is
wound evenly and firmly
and terminals and solder-
ing tags are fitted. One
hole fixing. A very
thoroughly assembled and
finely finished unit in all.

OTHER BEDFORD PRODUCTS :
" Peerless " Dual Rheostat .. .. 3/9
" Peerless" Junior Rheostat .. 2/6

(already over half a million sold)
" Peerless " Resicon Variable Con-

denser, from .. 15/- to 18/ -
(Dial and Vernier 2/6 extra)

" Peerless" Master Switch .. 2/9
" Peerless " Valve Switch .. .. 3/ -

From all good dealers or direct.

RADIOTORIAL
QUESTIONS AND ANSWERS

(Continued from page 1390.)

solder will " run " smoothly over all the surfaces,
making the tip of -the iron clean and bright.

AMPLIFIERS' UNSATISFACTORY RESULTS.
- F.- E.- B. (Shoreham, Kent).-The 1 -valve

amplifier that I got for my set is provinr, very
unsatisfactory-in fact, the set was almost, if
not quite, as good without it. What is likely to
he wrong ?

You don't even say what kind of a circuit your set
employs, and as much depends on this, it may be
necessary for you to write again, giving us fuller
particulars; such as the name or a sketch of the set,
or some other means enabling us to visualise your
tfiffieulty: '

The likeliest cause of the trouble, however, is failure
to connect up correctly.

If your present set is a crystal set (not a crystal --
reflex, but a crystal -without -a -valve set) try joining
the amplifier's H.T. neg. terminal to -its L.T. neg.
terminal by a short length of wire. This may cure the
trouble, showing that the amplifier you have was
designed as an amplifier for a valve set, and this
connection between L.T. and H.T. had been ad-
visedly left off.

If it does not cure the trouble you had better send
further particulars, and preferably a sketch showing
how the two sets are at present connected together.
tl111111111111111111fillififinfififilfifill11111111111111111111111111111fillE

POSTAL QUERIES.
It is necessary to remind our readers

that only in cases where they wish to
make suggestions for future articles, to
raise points which can be dealt with in
print, or to report results, should they
write direct to Mr. Harris or other
authors

No guarantee can be given of a reply
to any letter addressed in this way, even
when a stamped addressed envelope is

enclosed, and it is pointed out that all
questions of a technical nature must be
sent to the Query Department, observing
the usual rules. Under no circumstances
whatever should remittances of any sort
be sent direct to Mr. Harris or any other
writer, since such remittances do not pass
through our usual system of booking, and
it is practically impossible to trace them
in the event of any subsequent inquiry.

11111111rni11111111111111111111IW

"IS BIRMINGHAM FALLING OFF?"
" DISSATISFIED " . (Nuneaton).-Why is it

that the voices at 5 I T seem to farther and
farther away each week ? When I first got my
set, back in September, I had right good loud
voices every night. But now I have to listen
hard, and very often I miss words here and
there.' Is Birmingham falling off, or what ?

No.. We are afraid you can't blame Birmingham ;
but the fault lies somewhere 4 your end. Unfortu-
nately, you have omitted to tell us anything at all
about your set that would help us to help you, but
below we have set out the likeliest causes of your
trouble.

(a) Loose or dirty contact of the aerial wire, earth
wire, lead-in, or (less probably) a loose or dirty con-
nection inside the set would cause the trouble.

If the set is .a crystal set, the cat's -whisker may
have become dirty or blunt, or you may have acci-
dentally soiled the crystal surface.

If you live near big factory chimneys, etc., a thick
deposit of soot or dirt on your aerial insulators would
account for the slow reduction in strength.

If the set Is a valve set, the H.T. battery may be run-
ning down. Often it does not give out suddenly like
the L.T., but gets slower, weaker and weaker, as you
describe.

Perhaps you have been a little careless about the
correct filament voltage and have tuned the rheostats
too far. If so, the valve filaments may be " overrun."
This would be indicated,. too, by. the fact that the
filament resistance now has to be " all out " all the
time to get best results.

There are several other causes which may be
operating in your case, but we will give only two more
likely ones.

(Continued on next page.)
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H.T. ACCUMULATORS 07/6
60 volts-Price

ARE YOU WISE -
to the fact that light weight and low cost may
be linked up to high efficiency ?
The inexpensive 6o - volt 3 -amp. hour ELITE
High Tension Accumulator, which actually.costs
under a Id. to recharge, will do all that other
and more expensive makes will do.
Moreover, the unique SEMI -OIL -SUBMERGED
feature of the ELITE absolutely PREVENTS
SURFACE LEAKAGE LOSSES.
Our leaflets are yours for the asking. They are a mine
of Accumulator information, and will save you- money.

Type .02 Semi Oil Submerged. Go volts, complete
as illustrated, 27,6, or 4,2 per /0 volt unit.
ACCUMULATORS ELITE

32, King's Cross Street, Halifax
Tele. : 1304. Trade supplied. Telegrams: Elite,
Halifax. London Distributor: Cecil Pohlman, 77,

Great Portland Street, London, W.I.

TRANSFORMER REWOUND
Transformers, Phones, oudspeakers, Re-
wound and Repaired to aximum Efficiency.
All One Price 4/- each. Don't discard if burnt out. All
work guaranteed for 12 morfths. Write for trade terms.
TRANSFORM CO., 115, LINKS RD. TOOTING, LONDON S.W.I7.

DO YOU KNOW
WHAT IS WRONG ?
If not, let our Information Dept. help you.
Under the personal supervision of Mr. C. P.
Allinson. A.M.I.R.E.,late of RADIO PRESS
and ELSTREE LBORATORIES. We can
help you out of any difficulty.
We specialise in -Super-het., Solodyne and
Elstree 6 queries, and in all wireless matters we
are at your service.
Any 4 questions answered in full for 2,6
post free.
SOLVE YOUR PROBLEMS NOW-by writing to

The InformationDehartment, Sect. 5,

The Constructone Publishing Co.,
37, Drury Lane, London, W.C.2

JARS ZINGS SACS
Waxed, Special, High Capacity,

1/6 DOZ. 11- DOZ. 1/6 DOZ.
Sacs supplied with terminal tops, 9d; doz. extra.
Special large, double -size sac, 3/- doz. For Wet H.T.
Batteries, Post Fret on 3 doz. and over. Packed
in special carton with division for each cell This
can be used as a container for battery when made
up. Send 6d. for sample complete unit, particulars
and instructions.
All parts stocked for building the latest type loud-
speaker with the Seamless Moulded Cone.

SPENCER'S STORES, LTD.,
4-5. Mason's Avenue, Coleman St., London, H.C.2.
'Phone:London Wall 2292. (Nr. Bank

Terminal Strip
for Baseboard mounting. cleanly
moulded in high class bakelite. In-
terchangeable celluloid labels and
soldering tags, ready for fixing.
Obviates cutting unsightly terminal
Blots at, back of cabinet. Simplifies
construction and improves appear -

any difficulty write direct to: t 10 point -5/6
min CHRISTIE & SONS, Ltd., 246, West Street, SHEFFIELD.

or London Agents : A. F, &lista &Ca., 10, Curfitor St., Langan. HAI

from

10d. each
2 point 10d.
3 point - 1/3
4 point -1/8
5 point - 2/-
6 point -2/5
7point - 2/6
8 point -2/9
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These are, first, dust or dirt between The contact
studs of a switch, valve legs, or similar places where
insulation is important.

And, secondly, rust or some similar trouble in the
telephones which may be failing to reproduce what is
put into them. If, for instance, a loud speaker is used,
demagnetisation of this would give a scmewhat
similar effect.

TURNS FOR FRAME AERIAL.
" FULHAM FIAT " (Fulham Palace Road,

London, S.W.).-I cannot use an outdoor
aerial, so I am going to make a frame. I want
it to be as efficient as possible-what size
should it he, and what number of turns ?

We should use a frame having sides 4 ft. square,
all the wires being the eapse length, and not wound one
wilhin the other, as is sometimes done.

You will need about eight turns of light flex wound
round the frame, the turns to be spa-ced about half an
inch apart.

BACK NUMBERS OF " PM."
" BACK NUMBER " (Goring-on-Thames.)-

Where is the best place to obtain back
numbers of " P.W." ?

Write direct to :
The Amalgamated Press (1922), Ltd.,

Back Number Dept.,
Bear Alley,

Farringdon St.,
E. -C.4,

stating the number required, and enclosing
4d. in stamps.

VALVE CHARACTERISTICS.
" VALVO " (Soham, Cambridgeshire).-What

gives different valves their different charac-
teristics ? To the casual observer a pair of
them will often look alike and yet be quite
unlike in operation. On the other hand, some
valves which look very diskimilar appear to
be blood -brothers as far as performance in the
set goes.

The characteristics of a valve are determined
chiefly by the shape and relative positions of its
electrodes and partly by the degree of vacuum to
which it is subjected.

For instance, by using a grid with a close mesh
(many'.threads of wire spaced close together) a valve
can be given a high magnification factor and a high
impedance.

Now, if other conditions were unchanged, the sub-
stitution of an open grid for the close mesh would be
found to have the effect of reducing the magnifica-
tion factor of the valve, and also its impedance.

It is this fact, as'well as the need for mechanical -

stability, etc., that accomits for the wide variations
in the arrangement of the modern valve's electrodes,

VARIOMETER CONNECTIONS.
C. G. (Faringdon, Berks).-What is the

surest and safest type of connection for the
moving part of a home-made variometer ?

The " pigtail," in which a spiral of thin metal is
used, as shown in the illustration, is the most satis-
factory method of making such a connection.

PUTTING THE 'PHONES RIGHT.
G. F. A. (Southbourne, Bournemouth).-I

have a friend coming to stay with me next
(Continued on next page.)
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EXPERTS IN RADIO ACOUSTICS SINCE 1908

IS THIS WHAT
YOU'RE LOOKING FOR ?

TESTING the new z -valve receiver at our
Works at Slough, on a standard P.M.G. aerial,

we tuned in the two Paris station's, London,
Daventry, Bournemouth, Birmingham and New-
castle on the loudspeaker. This despite bad
screening set up by a large power station not
more than 5o yards from the vicinity of the
laboratory. We were testing on 66 volts only.
You can expect even better from the 3 -valve
Brandeset.

THE BRANDESET II.
The new Brandes 2 -valve set features
simplicity of control - and ingenious
compactness. Condenser dial, filament
rheostat, reaction dial and " throw -over "
switch for long or short wave tuning com-
plete the -panel controls. Straight line
frequency condenser tuning and grid -bias

(Exclusive of Marconi Royalty ani Accessories.)

is employed. The standard coil is suitable
for Daventry and no " plug-in " coils need
be purchased: The

H.T., and grid -
bias leads are plaited
into one cable from
rear of set.

£6 10

THE BRANDESET III.
The new Brandes 3 -valve receiver employs short wave tuning. Both receivers
the same ingenious characteristics as the give most excellent loudspeaker repro-
Brandeset II,.except that an extra stage of duction on anumber
Audio Frequency is employed. It has of stations, and are
straight line frequency condenser tuning, specially designed for
grid -bias, and is adapted to long and this purpose.

(Exclusive of Marconi Royalty and Accessories.)

£8 10

Brandes
. From any reputable Dealer.

BRANDES LIMITED 296 REGENT ST. W.
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OLD
FRIENDS
THE BRANDOLA
Greater volume with minimum current input.

upper and lower registers. NVa.Mut
Large diaphragm gives fullness to

plinth, electro - plated fittings.

THE TABLE - TALKER
Material used in the construction of goose-
neck horn eliminates metallic harsh- .2 ft
ness. Adjustable. Height 18 ins., ju ro,
neutral brown finish, padded base.

THE AUDIO
TRANSFORMERS

Ratio a to 5. High amplification of applied
voltage, together with straight line
amplification frequency curie.
Also and, stage, 1-3. -(Black 16
case). 1-3 (Brazen case).

MATCHED TONE
HEADPHONES

The synchronised effort of both receivers
discovers greater sensitivity and
volume and truer tone. Light,
comfortable and sturdy.

Brandes
From any reputable Dealer

BRANDES LIMITED, 296 REGENT ST., W.s

ACOUSTICS SINCE 1908
ro

month, and I particularly want my spare
'phones to behave properly. Now they some-
times go a little wonky," and I'm never
sure how long they will stay perfect. Can I
do anything to theM, or must I send them to
be overhauled ?

Try the following : Disconnect the 'phones from
the set and examine the cords. If the covering is
frayed bind it with thread so that the wire inside is
protected. Pay special attention to the ends, where
the strain is most severe. If the cords are fastened to
the earpieces by nuts externally, try with your fingers
to loosen the nuts. If you can do so they are too
loose and should be given a little extra pressure with
a pair of pliers.

Then test if the 'phones are sensitive. Put them on
in the ordinary way, but instead of joining the tags at
the end of the cords to the set's terminals, put one of
them in your mouth. Now rub the other tag gently
with a key or similar piece of metal. If there are
corresponding noises in the 'phones you can be fairly
sure that they are O.K.

If, however, you have found no loose nut and the
'phones do not seem as good as new, we should, have
them overhauled properly by a firm specialising in this
class of work. (See the advertisement pages of this
journal.)

"4 -VALVE FAMILY" UP TO DATE.
S. J. A. (Hexthorpe, Doncaster, Yorks).-

I have only just noticed that Mr. Harris has
been modernising the Family Four.

What issue of " P.W." was the article in,
and were the alterations drastic ones, or the
sort that I could do easily in -spending just
week-encli at home ?

The " 4 -Valve Family Set " was brought up to date
in " P. W.," Nos. 235 and 236 (December 4th and
December 11th issues).

It proved to be quite an easy task, and the new
fitments were not at all too expensive, considering the
very great gain in both selectivity and sensitivity.

The changes incorporated were (a) introduction cf
separate grid bias for the L.F. stages.

(b) Provision of separate supply for H.F. and
detector, first note -magnifying valve and second note -
magnifying valve.

(c) Substitution of a coupled aerial for the direct
connection, for tile purpose of improving selectivity.

(d) Neutralisation of the H.F. stage so as to simul-
taneously improve both themnsitivity and selectivity.

(e) The substitution of jack switching so that the
voltages applied to the detector and note -magnifying
valves would not be altered when changing over front
one combination to another.

(f) Provision of certain shunting condensers where
needed.

" LEAKAGE " IN A NEW SET ?
H. J. L. (Haywards Heath, Sussex).- My

new four -valve set, though correct according
to the inStructions, is only giving poor results,
and I suspect a leakage somewhere. What are
the likeliest places in which to look for this ?

If no fault can be found with the wiring of the set,
look for any places where leakage might affect
signal strength. For instance, has any damp or dirt
collected on the underside of the panel ? Has any
soldering flux filled the, space between two' valve
legs and subsequently collected a lot of dust ?

Have any lines, drawn with a blacklead when
marking out the panel; been left in ? Are any two
bare connections touching ?

Are any components mounted on wood which has
not been thoroughly dried out before using ?

Failing the. discovery of any wiring fault or Serious
leakage inside the set, make certain that all corn-
ponents are in good order and suitable for their
work, and that batteries, etc., are correctly connected
to their respective terminals.

THE LODGE " N " CIRCUIT.
E- The Blue Print diagrams of the Lodge " N "
H Circuit which we present to our readers in this E.
E issue are for the benefit of bona -Me experi-

menters, and it should be clearly understood =
E that the Lodge " N " Circuit is subject to =
E Letters Patent, and that sets embodying this E
= principle must not be constructed without per- =
= mission of the owners of the patent.
E Readers desiring to build up Lodge " N " F-
E receivers must first of all obtain permission to =
H do so, and they should address their applies- E

tions to the firm which is acting on behalf of E
E Sir Oliver Lodge-Le. Messrs. Romer & Skan, E

of 4, Copthall Chambers, London, E.C.2.
Ffi1l1111111111111111111111111111111111111111111111111111111111111111111111111G

Standard Wet H.T.
Leclanche Type

Batteries. 3d. a volt
Unlike other batteries permanent
results are obtained with our High
Tension cells. The reception is
also quite free from extraneous
noises. This source of H.T. is
absolutely ideal, being simple to
fix, cheap and silent in operation.
The cells con3ist of Containing
Jar, Zinc and Sac element, or de-
polarizer in a weak solution of
salammoniac. There is no risk
of creeping or corrosion.
The Zinc element will last 9
months. The Sac element much
longer according to use.
No charging. No scrapping of
complete battery. Simply a
change of solution every 6 months.
Voltage 1'4 per cell.
Sac elements can be supplied with
terminals or for soldering.
Rubber rings can also be supplied,
and are recommended for insu-
lating purposes.
Two sizes of Sac e7ements are at present
manufactured by us.
No. 1 for supplying up to 7 milli -amps, and
No. 2 up to 15 milli -amps. To make the
containing tray for cells is a simple matter,
but if desired we can supply trays for 60
cells or 100 cells, as per list below.

Send lid. stamp for full particulars.
Price per dozen.

No. 1. Sac .. 1 6
No. I. Sac with terminals .. 2 3
No. 2. Sac ..
No. 2. Sac with terminals
Jar (Waxed)
Zincs -

Sample dozen cells complete

.. 3 9
.. 1 3

1-
with No I -

Packets of 24 Rubber Rings for insulating
12 Sacs-No. I size, 6d.; No. 2 size, 6d.

MAHOGANY TRAYS
Var- unvar-

nished. sighed.
6o cells 9/- 7/6

roo cells 10/6 9, -
Carriage extra.

Tar. unvar-
nished. sighed.

Lids extra did 3/6
4;6 4,1 -

WET H.T. BATTERY Co.
23, COLDHARBOUR LANE,

CAMBERWELL GREEN, LONDON, S.E,5
'Phone : Brixton 2530.
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CORRESPONDENCE.
Letters from readers discussing interesting
and topical wireless events, or recording un-
usual experiences, are always welcomed ;
but it must be clearly understood that the
publication of such does in no way indicate
that we associate ourselves with the views
expressed by our correspondents, and we
cannot accept any responsibility for informa-
tion given.-Editor.

DYNAMIC VALVE CURVES.
The Editor, POPULAR WIRELESS.

Dear Sir,-Mr. Taggart's article in POPULAR
WIRELESS for Jan. SDI, on " What Dynamic Curves
Mean" does not seem to have thrown a great deal
of light on the working conditions of the average
amateur's valve. If I read the article aright what
the author is intending to impress upon us is that the
ordinary characteristic curve supplied by the manu-
facturer does not mean anything. To use his own
words he wants to show us " how utterly fallacious
it is to judge of how a valve will operate by looking
at its static characteristic curve." It is interesting
to note that Mr. Taggart encloses a sheet showing
not dynamic but static characteristic curve of his
valves in each box.

The sheet says that they are given " to serve as
some comparison with other valves. Dynamic
curves are obtainable on application." If the facts
are as stated, what is the use of the comparison, and
why are the dynamic curves not reproduced if they
are so important ?

Perhaps the reason is that a dynamic curve, as
shown by the writer in his article, can only be given
fur one particular set of circumstances which, in
nine cases out of ten, will not be those under which
the experimenter will work his valve. The author's
explanation of " impedance " on page 1150 im-
mediately shows up a difficulty, for the voltage, as he
explains, set up across an inductance coil, when a
direct current is passed through it.. is negligible if
we consider that the coil has a negligible ohmic

- resistance. If, as he goes on to explain, we set up
au alterruitina current through this coil, appreciable
potentials will be set up across the inductance.
Obviously, the voltage in such circumstances will be
dependent upon the frequency and, as a loud speaker
is dealing with frequencies from, say, 40 up to 3,000
or more, the voltage set up-and therefore the
dynamic curve-must be different for every frequency.

Again, on page 1152 the author seems to have made
a slip, because he says " the loud speaker only has a
relatively small resistance compared to that of the
valve." The average loud speaker, I believe, has a
D.C. resistance of 2,000 ohms, and super power -
valves now sold usually have a resistance of round-
about 3,090 to 5,000 ohms, to judge by the makers'
advertisements. Personally, I should not call 2,000
" relatively small " compared with 3,000 or 5,000
ohms.

Yours faithfully,
" PRACTICAL MAN."

Kingston.
[A copy of the above letter was sent to Mr. John

Scott -Taggart in order to give him an opportunity
of replying. His reply is appended.-ED.)

MR. SCOTT-TAGGART REPLIES.
The Editor, POPULAR WIRELESS,

Fleetway House,
Farrinedon Street, E.C.

Dear Sir,-Your correspondent., " Practical Man,"
raises several points.

1. He says that my article was intended to impress
on the public that ordinary characteristic curves
" mean nothing." There is not a word in the article
suggesting anything of the kind ; on the other hand,
I refer to them as " valuable " (page 1152).

2. His next point is that dynaMic curves represent
a certain set of conditions. He is merely repeating
a very definite, statement to the same effect in my
own article.

3. In his last point he definitely quotes me as
saying that the loud -speaker resistance is small
compared to the valve resistance, and disagrees.
In my article I said it "may be." In any case, he
is completely wrong technically and has got con-
fused between the resistance and A.C. resistance of
a valve.

My article was, I believe, the first one in POPULAR
WIRELESS dealing with this, subject, and I assumed
that the Editor would prefer me to deal with 'the
matter in a first article in the simplest manner
possible, rather than in a sehool-teacherish pedantic
way. From past experience, however, I have learnt
to keep an eye on several classes of reader :

1. Those who know more than I do.
2. Those who think they do and read the articles

as a kind of indoor sport.
3. Those who have a godd technical knowledge

and read with a genuinedesire to learn.
4. Those who have less technical knowledge and

who do not desire to be confused by too much tech-
nical detail.

(Continued on next page.)

Azy &cull--
ideas ''L\

I

Somebody's two -some, three or multi-valver, may have smitten you to
try this-or that circuit. Deep cogitation-cost I ! Conclusion-all a
catch-too darned expensive Very probably too, with the designer's
specification before you-to him Resistances, Jacks, Plugs, Anti -micro -
phonic Valves Sockets, etc., might grow on trees; so they might, but
summer's a long way off.
Any Circuit Ideas are capable of improvement, in operation, in
economy of construction, and in appearance, by incorporating Ashley
Radio Jacks, Plugs, and Resistances-the Best British at Conti-
nental Prices.

JACKS

JACK No. t. Single Circuit 1/3
(Open)

JACK No. 2. Single Circuit /6 Showing Convenient
(Closed)

1 Formation of Tags. JACK No. 5. Filament 1/4
Double Contrdl - -

jacks at the above prices, besides materially increasing the effectiveness and appearance of alet
circuit, reduce the -amount of work involved when experimenting, aiding both construction and
dismantling. The Jack itself helps towards thi4 end, the tags being spread fanwise for ready
soldering. Non-ferrous metal nickel -plated springs (recognised best by leading NVircless and
Telephone Engineers) insulated throughout with genuine bakelite. Solid Silver Contracts.
single hole fixing to standard size panels.

Positive in Action.
STANDARD PLUG

JACK No. 3. Double Circuit 119

JACK No. 4. Filament in
Singh Control - - -

PRICE 1/6
Will fit all standard Radio Jacks and
take any form of connection Spade or
Pin tags, rigid wire or ordinary flex,
with equal facility and minimum
trouble. Pin tags and rigid wire leads
firmly connect when pushed home.
Spade tags and flex connect to simple
adaptors provided for insertion
similarly.
Genuine bakelite neatly moulded with
mirror finished metal work.

RESISTANCE CAPACITY
COUPLING

The most vital component in any circuit on this princi-
ple is the anode resistance. Many an otherwise satis-
factory circuit has proved inefficient and noisy in
operation due to the Resistance employed depending
on some principle now proved fundamentally unsound.
Freedom from disturbing noises is assured with the
Ashley-Ledward Resistance, the base of which differs
from all others.
Exhaustive tests by famous laboratories have produced
eminently satisfactory reports, and each Resistance on
completion is subjected to a 48 hour test during which it
is continuously under pressure at a minimum of 230 volts.

ALL STANDARD VALUES
PRICE (Complete with Clips) 2/6 each

ASHLEY WIRELESS TELEPHONE CO. (1925), LTD.,
17, FINCH PLACE, LONDON ROAD, LIVERPOOL

is
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THIS MAGA/Wit:Lief
2 -VALVE SET

(D. and LE) as shown, iu
Handsome American Type
Cabinet, 12 by 8 Panel.

ALL PARTS ENCLOSED.
Complete with 2 Dull Emitter
Valves; Tender, latest Coils,
L.T. and H.T. Batteries. Aerial
Equipment, 4 -way Leads, 4,000
ohm 'Phones, OR Lissenola,
OR Loud £4 19 6Speaker

Marconi Tax Paid. C
Carriage and Packing, .//
CRYSTAL and ONE VALVE
AMPLIFIER (L.F.), in hand-
some polished cabinet, tested for
use, 22/6. Post 1/6. (With D.E.
valve, 301-1. Or Complete Set,
valve, ITT., L.T., units, aerial
Equipment, 5XX coil, 45/11.
Post 2/-. Extraordinary Offer.
ASTOUNDING 2 -Valve Am -

VALVE in L.F. 25/11,
amplifiers in or COMPLETE

handsome with valves,
polished box, H.T. and L.T.

1 valve, 18,11. Units, 448.
Carriage 1:6. Carriage 2/-.

ALL CIRCUITS PARTS, COILS
and SETS STOCKED.

HEADPHONES all 4,000 ohms.
N. and K. Standard Pattern.
7/11 pair. N. and K. Gen' ne
new lightweight, 11'6, 13'6,
Dr. Peeper. 10'6 and 1211.
Telefuakea, adjustable genuine
(20:- model), 14'11. Branet,
1119, 12/11, 14.'6, 3 models.
ERICSSON. (Continental) E.V.
7,11 pair. (Post 6d.)

BPITI311 HEADPHONES. -
Brtwn's Featherweight, 20/ -
Brown's A Type (Reed), 30/-
B.T.H., 15:-. Sterling, 20/-
VALVES.-Cosmos S.P. 18, Red
or Green, 14'-. New Blue Spot,
141-. All Mallard, Ediswan,
Osram, Marconi, gnome. Bright
D.E. and Power, 8'-, 14/,
18/6, 22/9, 2410. 30/-, 22.
Mallard BM 1, 2, 3, 4, de 8,
stocked.

ORMOND
SQUARE LAW LOW -LOSS.

.0005, 9/6; .0003, 8:6; (1
each less no vernier) ; Friction
Geared, .0005, 112-; .0003,
14/6; .00025, 13,13. Straight
Line Frequency Friction Geared,
.0005, 20/-: .00035, 19/6.
S.L.F., .0005, -12/-; .00025,
11/-. SQ. LAW LOW -LOSS.
DUAL, .0005, for Elstree Six,
16, ,each. Ormond Friction
Dial, 10/-. Filament Rheostats,
Dual, 2/6 ; 6 ohms or 30 ohms,
21-. Potentiometer, 400 ohms,
2/6. L.P. Shrouded, latest
model, 15/-.

GANG CONDENSERS.
Dual .0005.

ORMOND, with dial .. 32'-
CYLDON, no dial .. 60/ -

Triple .0005.
ORMOND, with dial .. 40/-
CYLDON, no dial 70/-
IGRANIC, no dial .. 75/-
BOWYER-LOWE, no dial 70/ -
SEE K. RAYMOND'S NAME
ON PREMISES. THIS WILL
ASSURE YOU GETTING
THE GOODS I ADVERTISE.
PLEASE ASK " IS THIS

RAYMOND'S P "
IGRANIC'S

BIG PRICE REDUCTIONS.
IGRANIC TRIPLE - HONEY -
COMB INDUCTANCE COILS.
30, 2/9; 40, 2/9; 50, 2/9;
60, 3/-; 76, 3/3 ; 100, 3/6;
150, 3/9; 200, 4/-; 250, 4/6;
300, 4/9; 400, 5/8; 500, 7/-;
750, 9/6; 1,250, 14/-; 1,500,

18/-.
ALL PARTS STOCKED.

FINSTON SCREENED COILS.
Aerial Coil, 5/6.

Split Primary H.F. Trans-
former, with reaction, 7/6.
SS. H.F.T., 7/6. Relnarte,
7/6. 5XX, above, 5;6, 716,
11/-. Screen and 6 -pin Base,
9,'-. Finston Monodial Coils,
9/ -'each. Base, 1/6. All British
Six, - 10/6 each B.B.C.. 14/8
lack 5XX.

SOLODYNE
COMPONENTS

AS £10 15 6SPECIFIED
Less Panel. Cabinet, Valves.

3 -VALVE SET
(D.& 21.-.F.)

with Coils and Valves. Tax

packing.. 7/6)
(Carr. and Dm 15

With accessories as Mentioned,
with 2 Valve Bet.
(Carr. and pack- ift 18 8
ing 10/-1  6"
fill'Cr1/6.).. 44 0 0

ACCUMULATORS.
3-v. 40, 7/11 ; 2-v. to, 9/6
2.-v. 80, 12/8 : 2-v. 100, 14/6 ;
4.v- 40, 13//11; 4-v. 60.
17/11 ; 4-v. 80, 23/6 ; 6-v.
60, 26/8 ; 6-v. 80, 35/0. ALSO
another good make, 1/6 extra on
each of above. Post 1/- each.

LOTUS. - V. Holders, 2/3;
with Terminals, 2/8. 2 -way
Coil Stunt, 7/-, 8:-, 3-waY,
10/0, 12,-.
VARIABLE CONDENSERS.-
Polar Standard, 1013. Junior,
5/13 each.. Bowyer -Lowe Popular
10/6. Igranic, 24/, 21f-.
Collinson's Low -Loss, 21:-, 20/-.
Utility, 8/6, 10/9. Vernier,
2/6 extra. Utility Low Loss,
stocked .0003 and .0005. J.B.
(Jackson Bros.), Square Law
.001, 8'6; .0:105, 8'-; .0003,
7/- (with vernier 4/ -each extra).
Geared, ,0005. 15/-; .0003,
13/-. Low Lass, 10113, 9/-.

ALL LATEST VALVES
STOCKED.

SEND POSTCARD
FOR NEW LISTS OF

COMPONENTS, Etc.

RADIO FOR THE MILLION
(Mallard Receivers).

FRANKLIN P.M.
RODNEY P.M.
NFLSON P.M.
GRENVILLE P.M.

All parts In Stock. '

Set of 4 Blue Prints, with Book of
Instructions, Free to customers.
NELSON components exact to
author's specification, 28 10s.
includes all coils) Post, 21-.

EDISWAN R.G. THREES)ME
Set of Parts :

2 Units, 7/- ea. ; Pr. 2 Valve,
18;0; 2 R.C.2. set 14/-; 3
Lot.V.H.V at 2/6; Ell.
Rheostats at 2/6 ; P -v. Grid
Bias, 2/-; Lotus 2 -way L.H.,
7/-; .0005 Tuning Condenser,
13/11. The lot, post free,
23 191. Bd. With cheaper
(but good) rheostats. valve -
holder and 2 -why. The above
lot, 72113.

RADIO MICRO
(G uaranteed genuine)

3.5-v. .06-a., G.P. .. 5/11
1.8 -v..2 -a., G.P. .. 5/11
3.5 -v..3 -a., Power .. 8/6

.. 9/6
1.8-a . .2-a.. . 10/6

Post 1/- each..

WATES'
MICROSTAT   2 a each
PARTS IN STOCK FOR THE
ELSTREE SIX. SOLODYNE,
MEWFLEX, ELSTREEFLEX,
1927 FIVE AND ALL THE

CHIEF CIRCUITS.

S. v 4LVES
RESISTON PANELS.

Rodney P.M. I ag retie Reaction
Coil, B.B,C, P.O.

S.L.F. CONDENSERS
LATEST MODEL

NOW READY

6/11
POST 6d.

Knob and Dial Free.

.0005 ,

6.11 each
With 4 in. dial, 7/11.

LOW LOSS SQUARE LAW.
This variable
Condenser is
simply mar-
vellous value.
It cannot be
equalled in
price or quality.

:0,01 7 411 each
By 'Poet .. 5/11.

With VERNIER, 1/- extra.
From J. M. Haines, M.LE.E.,

33, Retreat Place,
Hackney, E.9.

24th September, 1923.
" 1 have two of your .0003

Low , Loss. A.L.F.. at present
giving excellent results. I plat
them in my net in place of
two condensers of a very re-
putable Maker, and increased
the selectivity 100 per cent.

" Yen may use this testi-
monial (entirely unsolicitel) as
you wish. -

"(Signed) J. M. Haines."
World's Most Wonderful

Crystal
"WYRAY" .. 1/6

The Crystal with the Power of
a Valve.

OAMBRELL CENTRE -TAPPED
COILS.-B.B.C., 6/-; 5XX, 8//3
" TONEWELL " LOW -LOSS
COILS (Tandco Patent). Accu-
rately calibrated. Standardised
Polarity, 25, 35, 50, 75, 1 /8 each.
30, 40, 60,100, 1/8 each. 100,
2/3. (5XX 175, 2/13.) 200, 2,11.
250, 8/3. '300, 3/9.
Post extra (5/- worth free).
LISSEN.-Lissenola, Me. L.P.
Transformer, 8/6. 35 ohm.
Rheostat, 2/8, ILE. or L.F.
Choke, .101, Fieldless Coils,
13/6. Grid Leaks, F., 1/.; Ditto,
variable, 2113. Al parts available
NEUTRALISING CONDENSERS:
-Peto-Scott, 5/-, 6'3, 7/6
Osmond, 4/-; Bowyer -Lowe,
7/-; Magnum, ; Service,
2/6, 8/B; McMichael, 4/9.
CONE TYPE LOUD SPEAKERS.
-Wonderful tone: The colour,
ing will match any room or
furniture. Price 22,8. By post,
24/6.
LEWCOS, BOWYER - LOWE,
MAGNUM SCREENED COILS.
-11,13.C. 250/550 metres.Tapped
Primary Aerial Coils, 6/-. H.F.
Transformers (Split Primary
and Reaction), 10/-. Split Sec-
ondary H.F. Transformers,10/-
Rehiartz Transformers, 10/-.
5XX same prices with ex-
ception of Reinert, and S.
Secondary; these are 14/. each.
6 -pin base, with standard
spacing and cross -formation,
with screen, 15 -

COMPLETE SETS OF PARTS AS DESCRIBED WITH P.W.
.BLUE PRINTS.-FEB. 5th.

TWO VALVE LODGE "N."
1 variable Con., 3 -plate, .00005
mid. ; 1 Special L.F. Trans-
former; 2 Single Coll Holders;
1 Rheostat; 1 Fixed Conden-
ser, .0001 ; I variable Grid
Leak ; 2 Coils, 150-45/60.
Components, including Silver -
town L.F, as specified, 35/.;
post, 1/ -

GUARANTEED REFLEX.
1 .0005 Variable; 1 Rheostat;
1 L.F. Transformer (let stage) ;
1 L.F. Transformer (2nd stage) ;
1 2 -way Coil Holder ; 1 Fixed
.3 mid. ; 1 Fixed .0051 ; 1 Fixed
.0003 ; 1 Fixed .002 ; 1 Crystal
Detector; 2 Coils A.35/50,
Reaction 50/80, and for 5XX,
150 and 200.

Components, as specified,
22 171. Bd. Post (Id.

P.W. SPANSPACE THREE.
2 - .0005 and 1 - .0003 vari-
able Con., geared'; 1 Balancing
Condenser; 1 Baseboard mount-
ing Neutralising Condenser; 1

Fixed Condenser, .0053 type
000, with grid leak extension ;
1 Pixel Condenser, .0003 type
610 ; 1 Grid Leak, 2 meg. ;
100,000 ohm. anode Resistance
(Baseboard mounting) ; 1 H7
Choke ; 3 Valve Holders and 3
suitable fixed resistances ; 1
On and off Switch; 1 L.F. Trans-
former ; 2 Tapped Coll Formers;
1 Ebonite Strip, 5 by 2 and 3
Terminals; 1 Ebonite Strip, 7
by 2, and 7 Terminals.
Components, with geared Con-
densers as specified, 25 19s. ad.
Post, 1/ -

All Leas Panel and Baseboard. Can supply Cheaper Kite of
Components.

CALLER'S COLUMN
NOT SENT BY POST.

EBONITE GRADE A. Stock
sizes, 6 x 6 and 7 x 5, 1/3;
8 x 6, 1/6 ; 9 x 6, 1/9 ; 10x8,
2/9 ; 12 x 6, 2/9 ; 12 x 8, 3/6:
12 x 9, 41- ; 14 x 7, 4/6. ALSO
CUT TO SIZE while you
wait at id. per sq. inch 3/16th ;
and Id. sq. inch for 1 in.
Special cheap panels for Crystal
Sets.
H.T. BATTERIES. All kinds
of rubbish on the market, so
buy here where only guaranteed
and reputable makes sold. Adico,
Polo (highest test awards),
60:v., 8/11 ; 100-v., 12/11. Dr.
Reaper (the name is enough).
60-v., 7/11; 100-v., 13/11.
For those that want a cheaper
but still reliable, H.T., try the
' K.R." 60-v., 5/11 ; 100-v.,

10/11. Ever -ready, Siemens
stocked B.T.F. 2/- Adico,
1/9. Columbia, 2/3. Hellesen
2/8. Hellesen 41 volts Soper
L.T., 10:6 (and worth it ).
H.T. 66-v., 12/6; 99-v., 21/ -
Flash lamp, 4.5.
Adico, 4113 doz., N. British
5/- doz. ; Dr. Reaper, 4/6 doz.
CABINETS. -- American type,
solid polished hinged lid and
baseboard. 8 in. x 6 in. x 7 in.
deep,13/11 ; 10 in. x 8 In. x 8 in.,
13/11 ; 12 in. x 8 in. a 8 in.
10/6 and 15/6 ; 14 in. x 71n.,
13113; 16 in. x 8 in., 16/11.
Any size made to order in
a few days.
HEADPHONE CORDS. Good
quality, 1/3,1/6. Loud Speaker
Cords, 1/9. 4 -way Battery
Leads, 2/- ; 7 -way, 316.
GEARED COIL STANDS.

2 -way, 2:3, 2/6, 2/11
3 -way, grand value, 5/11.

Back of panel from 2/11. All
ebonite and best quality. Only
Needs seeing. Penton, Newey
G.E.C. Lotus, Polar stocked.
AERIALS. -100 ft. 7/22 Hard
drawn, 1/11. Extra_ heavy,
2/2. Phosphor 49 strands, 1/ -.
Electron stocked. Special
INDOOR Aerials, phosphor,
with ebonite separators and
rubber rings (12 ft. x 8 strands),
total 100 ft., 4/6. 0.V., 2/6.
Rubber Lead-in, highest quality,
10 yds., 1/-; 10 yds., 1/3;
10 yds., 1/6. Extra heavy, 2d.
and 3d. yd. R. R B. Twin Flex
(best), 6 yds., 10d.; 12 yds..
1/8 ; 30 yds., 4/-. Ins. Hooke,
2 far 1 )d. Egg Insulators, 2
for lid. Ins. Staples, 4 a Id.,
Earth Tubes. Copper, extra
value, 2/3. Climax, 5/- (also
at 2/61.
SWITCHES. - On porcelain
DPDT. 1/3; SPDT, 1.01d,
Superior articles. Nickel, Panel.
Ebonite handle. DPDT, 1/6 ,
SPDT, 1/-. Push and Poll,
91d and 1/- All Lissens stocked.
TERMINALS, Etc. - Nickel
W.O., 'Phone, Pillar, 1/- doz.;.
3 for 4d. Brass do., 105. doz. ;
Id. each. Nickel Valve Legs,
2 for lid. Stop Pins, 2 a. ld.
Spade Tags, 6 a 1d. 8oMer-
ing, 3d. doz. Ormond Nuts,
Pd. doz. Washers, 12 N 10.
2 and 4 B.A. Rod, ad. ft. Only
the best sold here. Screw
Spades, 2 for lid. Pius do.
Valve Pins, 2 a 16.
PERMANENT DETECTORS.-
Liberty, 3/0. Red Diamond (a
topper), 2/-. Lion Micro, latest
cannot be equalled, 2/6,
Brownie, 3/-. Enclosed Kay
Ray, 1/- 1/3. Service Micro-
meter, with crystal, 2/9. Bum,
dept 4/-, Mic Met, 4/6,
RED & BLACK Wander Plugs,
2d. and 8d. pr. Spades, 3d. pr.
Pins, 2d. pr. Plug. Or Socket,
36. Clix Wander Plug. 20.
Umiak, 3d.
COIL PLUGS. - Ebonite on
Base, 816., 71d. Lotus 8d.
Borne -Jones, 1/9. Low Loss,
844. Panel, Old. Various
stocked.
CALL HERE FOR LINEN,
BENJAMIN, RADIO -MICRO,
COSMOS, MULLARD, EDI-
SWAN. MARCONI, COSSOR,
°SRAM, JACKSON'S (J. B.
DUBILIE R. McMICHAEL,
SUCCESS, BEARD &
BOWYER - LOWE, LEWCOS,
IGRANIC, EUREKA, ORMOND,
UTILITY, FORIMO. EDISON-
BELL, FERRANTI, R.I.,
POLAR, NEWEY, P. & 51.,
MAGNUM. WE HAVE THE
GOODS I CALL AND SEE US.
ALL LINES IN DEMAND
STOCKED. SPECIAL TERMS
RADIO CLUBS, GENUINE EX-
PERIMENTERS. BE SURE
YOU ARE AT RAYMOND'S

K. RAYMOND -
HOURS -

SATURDAY
SUNDAY .

9.15 to 7.45
9 to 8.45

11 to 1

27 and 28a, LISLE STREET,
LEICESTER SQUARE, W.0.2.

Back of Daly's Theatre.
Nearest Tuba, Leicester Square.

'Phone: Gerrard 4837.
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CORRESPONDENCE
(Continued front previous page.)

I have always endeavoured to make even the
simplest and most unconventionally written article
accurate, although every detail and every apparent
exception cannot and should not be explained,
Although I am not infallible, there is no nidence
at all in your correspondent's letter of any mistake
on my part. Let me tackle each point separately :

He says " If I read the article aright, what the
author is intending to impress upon us is that the
ordinary characteristic curve supplied by the manu-
facturer does not mean anything." He has not
read the article aright. The title of the article is
perfectly clear: "What Dynamic Curves Mean."
Static characteristics ale very valuable, especially
if you have a lot of them. If I regarded static curves
as useless, why should they be given in every valve
carton containing an S.T. valve ?

" Practical Man " himself seems rather worried
about this, whereas the simple explanation is that
-not only do I not regard static curves as useless,
but never said in my article that they were. On
athbele.c,o,ntrary, on page 1152, I say they are " valu-

What I said was that a static characteristic curve
does not represent working conditions, but only
conditions which never exist in practice. Tills lb
entirely different. from saying the curves " do not
mean anything."'

I certainly suggested that it was " utterly falla-
cious " to look at, say, tile 100 -volt static curve,
and judge from it what will happen in practice. I
could give any number of examples of articles in
the wireless papers where it is Obvious that the
authors regard the static curve as representing the
working conditions. I go so far as to say that to
judge the anode current readings from given iiTIih
potentials from the static curve would be useless."
and that the curve is " meaningless " for that purpose.
-But I never said, and never shall say, that a static
curve does not mean anything. It means several
things, but does not represent what happens in
practice.

A " family " of static characteristic curves conveys
valuable information to the technical man who
knots all about amplification factors, impedances,
etc., especially if the family is a large one. Dynamic
curves are, as was explained in my article, deriva-
tives of the "family-." The dynamic curve can
be obtained by calculation or direct measurement,
but, as I say, it is customary amongst many students
to lookup; say, the 100 -volt curve and make deduc-
tions from that which are absolutely meaningless,
useless and fallacious. That is why I thought a
simple article on tile subject might be interesting
to your readers.

Having dealt with this point, I should like to
mention that when I write I do so as a private
individual and do not expect the Introduction of
trade matters, but, as he has mentioned the question
of S.T. valves,. he may be interested in the fact that
dynamic curves of S.T. valves arc given in No, 1 of
the Elstree Radio News.

My anonymous critic next points out that a
dynamic curve represents only a given set of working
circumstances. This is quite true, but a static
characteristic does not represent any working con-
ditions at all and has .been the cause of infinite mis-
understandings. Although I felt it best not to
elaborate my article too much, I specifically said*
that a dynamic curve only holds good for the parti-
cular conditions which were specified. Variations
in frequency alter the dynamic curve, since the output
impedance is varied, and we consequently can produce
a family of dynamic curves. As a matter of fact,
there are two separate articles in the Elstree Radio
News which go farther than my own'. in POPULAR
WIRELESS. The new one by myself explains how
very clearly dynamic curves emphasise how easy -
it is to get different distortion on different frequencies,

' and a small family of dynamic curves is given:
Not only will the person ignorant of dynamic, effects
grossly exaggerate amplitude (bottom end) dis-
tortion, but his examination of static curves will
reveal no distortion due to varying frequencies,
whereas dynamic curves immediately show that
bottom bend distortion may be negligible on the
high notes, but serious on the very low ones.

There are numerous other reasons which make
dynamic curves a necessary and fascinating study
for the proper understanding of valves and valve
circuits. They explain all sorts of phenomena which
are not apparent from the static curves. But no
extolling of the merits of dynamic curves can be fairly
twisted into the suggestion that I have said static
curves are " meaningless." I think and have said
nothing of the kind, although I repeat that, a static
characteristic curve does not represent necking
conditions and is a regular source of all kinds of
fallacies. To use the rough analogy of the non -rigid
or semi -rigid airship, it is delightful to know its
size and shape when still, if only to know what size
of shed to put it in ! If I were the designer, I should
be far more interested in its shape and the stresses
and strains on it while actually in-flight. and :I should..
not be less interested because these varied at different
speeds of travel. The shape of tile airship. at rest
corresponds to the static curve, while the flying
conditions represent the dynamic curve.

(Continued on next page.)
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CORRESPONDENCE.
(Continued from previous page.)

The last paragraph of " Practical Ittan," while
supposed to point out a false apprehension on my
part, is a very gross technical error on his, and,
curiously enough, arises out of a lack of appreMation
of the difference between static and dynamic con-
ditions. ,He quotes me as saying that "the loud-
speaker esistance only has a small resistance com-
pared to that of the valve." He says that " the
average loud speaker has a D.C. resistance of 2,000
ohms and super -power valves have a resistance of
about 3,000 to 5,000 ohms. Personally, I should not
call 2,000 relatively small compared with 3,000 or
5,000 ohms."

This criticism is really unimportant, because the
point I was making was simply that when no signals
were being received we could practically regard the
anode voltage as being equal tn that of the H.T.
.battery. but that when signals were received the big
fluctuations across the loud speaker would vary the
anode  voltage above and below that of the H.T.
battery. The value of the loud speaker resistance
was quite immaterial to the theory, but since it is
suggested that I made a slip, I propose to deal with
it. What is more, I am going to ignore his slipshod
quotation -of my remarks. I did not say that the
loud speaker " only has " a small resistance. My
words were " may have," but even if I had said
what he. declares I said, I would still have been right.

His criticism would have made a good crushing
ending to his letter. Unfortunately he has got con-
fused between the resistance of the valve and its
impedance, two entirely different matters. This
confusion has arisen probably because we often
speak of the A.C. resistance of a valve, and "Practical
Man " has got mixed up between the resistance of
a -valve and the A.C. resistance (or " mean differential
A.C. resistance," which is a more technical form).

While a super -power valve may have an A.C.
resistance correctly rated at 4,000 ohms, its resistance
may be very much higher. In the case of a certain
super -power valve I have in mind, the anode current
at 24 volts on the grid is 8 milliamps, with the anode
at 120 volts. This means that the resistance of the
valve under quite normal operating conditions is
15,000 ohms. I would consequently be right if I said
that the resistance of the loud speaker (even if taken
at 2,000 ohms, although some have a resistance of
only 500 ohms) was small in comparison with the
resistance of the valve.

Except for this last point, I think your corre-
spondent's remarks are helpful in having afforded me.
an opportunity of elaborating my article. From
his letter he obviously appreciates the importance
of dynamic curves while regarding static curves as

 valuable as a basis. I entirely agree with these
sentiments, and always have done so, and this letter
cannot but satisfy him.

Should " Practical Man " desire to continue the
discussion-although there appears to me to be no
more to say-I trust he will write above his real
name. In spite of the rather peevish tone of his
present anonymous letter, I have given it every con-
sideration in the hope of helping any readers genuinely
interested in the subject.

Yours faithfully,
JOHN SCOTT-TAGGART.

MR. SCOTT-TAGGART REPLIES TO MR. ROYD3.
January 27th, 1927.

%be Editor, POPULAR WIRELESS.
Sir, --Your further correspondent. Mr. A. D. Royds

(published in last week's " P.W."), is apparently
anxious to show that my simple introduction to
dynamic effects is not a complete treatise on the
subject. It is rather like a superior personp criticising
an elementary series of articles on electricity and
complaining that the section on Ohm's Law is
" incorrect ' bedause it does not take into considera-
tion negative resistance effects or Langinuies equation
dealing with the space current in a vacuum tube.

Like all critics who have a taste for dramatic
statements about inaccuracy, Mr. Royds is really
declaring as inaccurate not what I wrote, but What
impression he himself got from my article. Although
the article was not written for (to use his own phrase)
" anyone pretending to any knowledge of dynamic
curves " (in which -class he obviously places himself),
yet thtrc is nothing to prevent anyone with three-
pence in his pocket from reading an introductory
article such as mine. The least to expect, however,
is; first, that the object and scope of the article will
be borne in mind. A popularly written article of
this kind was not intended to give Mr. Royds or
myself an opportunity of exhibiting our technical
knowledge. It was intended to indicate that the
ordinary static curve gave entirely wrong impressions,
not to Mr. Royds, of course, but to the average
amateur, of what took place under actual operating
conditions. I explained how the anode current
fluctuations were entirely altered by the impedance
of the anode circuit. To the best of my knowledge,
the word dynamic had never before appeared in
POPULAR WIRELESS.

The second consideration an author expects is, if
his critic reads an article not meant for him at all,
that the article shall be carefully read. Mr. Royds,
In his haste, overlooks the little phrases and occasional

(Continued on next page,)
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i i You can get other anti-rnicrophonic valve holders

besides BENJAMIN - just as you can get inferior
substitutes for every first-class article made. But it

is a poor policy.
BENJAMIN Anti-Microphonic Valve Holders-the first

and the finest on the market-have built up their enormous
popularity chiefly through the following five exclusive and
essential features :- -

IValve sockets and springs are stamped in -one piece:
there are no riveted, soldered or clamped joints to work

loose and create microphonic noises.

2 The springs allow the valve to float in any
direction.

3
Stops controlling spring movement enable valves
to be inserted without damage to valves or

springs.

4 Valve legs, however far pushed home, cannot
foul baseboard.
5Terminals and soldering tags are fitted for
easy wiring -up.

The BENJAMIN Anti-Microphonic Valve
Holder again was the first to incorporate a
grid -leak or condenser and grid -leak
attachment, already mounted for your
convenience - and there is still no
better combination to be obtained.

Price of valve holder alone:

Valve Holder
& Grid -Leak.

A Dubilier Dumet.
ohm 2 meg. Grid.
Leak is tixedontoa
rigid insulating bar
by means of nickel.
plated copper clips.

5/3

Nu/
1'..rrear

7rv,"-

2'9
aPitv N
Clearer -Tone Anti-Microphonic

VALVE HOLDERS
From all radio shops or direct :

THE BENJAMIN ELECTRIC LTD.,
Brantwood Works, Tottenham

London, N.17.

.11P 4111-

ki .40

..... .- .
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Valve Holder
Grid -Leak &

Condenser.
Nickel -plated COP.
Per clips carry a
Dubilier fixed Cum
denser ('0003) in
addition to thy
Grid -Leak. Ferias
or parallel.

7/-

S
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CORRESPONDENCE.
(Continued from previous page.)

words which I puf, in especially for his sake. His
comments, on the whole, in my opinion, show a lack
of sense of proportion, in that my article was really
unworthy of his interest and certainly unworthy of
Ids criticisin. which -should be reserved for stronger
meat. Yet- if he fails to appreciate the scope of an
introductory article, he has nevertheless every riot
to expect accuracy. He must, however,- be scrupu-

- lously accurate himself in Searching .my. innocent
little article for flaws which appeal to him. I use such
sentences as " the negative half cycle at the maximum
may only decrease tlm anode current to 10 milli-
amperes." Why do I 9y "-may " instead of
" will," although I am taking readings from an
actual . curve ? The .reason is that many years'
writing and editorial experience has shown me that
there is bound to be some individual -in the Outer
Hebrides or in Reigate who, if I said that the " anode
current will decrease to 10 milliamperes " is certain
to say : " Oh, no. it won't always. What about the
case where the relative magnitude of the reactive and
resistive components of the anode impedaned are such
that the decrease would be appreciatively different ? "
: Again, I continually refer to statements holding
good for certain conditions. My cautiousness is also
illustrated by my statement that the "loud speaker
may have a relatively small resistance compared to
that of the valve." I try my best to keep an eye on
some possible meticulous critics, but I have no inten-
tion of sacrificing simple explanations by.dragging in
all sorts of matter which would seriously complicate
an article. I doubt if the Editor would like Inc to
sacrifice the interests of POPULAR WIRELESS readers
to provide a Roman (or rather Reigate) holiday for
Mr. Royds.

My critic complains that the dynamic curve should
be shown in the form of -an ellipse and not as the axis
of, an ellipse. He offers no explanation of why
an elliptical curve can be obtained. Presumably he
expected Inc. to explain it. Let me say at once that
the discussion of dynamic curves could he extended
to a whole book. Let me supply very, very briefly
what -Mr. .Royds would have liked to have seen in
my article. Although a very simple ease can be
considered, yet the amplification of wireless signals
can become extraordinarily colimlex. Differences in
phase between the applied voltages on the grid and
the resultant anode current have to be considered.
and may produce ellipses which vary in shape and
size. The minor axis and major axis may depend upon
a whole set of circumstances such as the applied
voltage, the inductance, resistance and capacity in the
anode circuit, the capacity of the valve, the degree
of reaction which may in itself vary, stray capacities,
etc., etc. High and low frequency stages have indi-
vidual problems. The case of an accurately tuned
grid and a tuned anode circuit in an H.F. valve is.
naturally different from that of an L.F. transformer
stage. The simple case of the dynamic curve of a valve
used for resistance coupling would, no doubt, be
condemned by Mr. Royds as totally inadequate. How
much, of all this, is a writer to describe in an elemen-
tary article before my critic is satisfied ? The subject
is immense.

The statement that a dynamic curve is an ellipse
might itself be characterised as slipshod. I am sure
if I had referred to ellipses in my article, some person
would have asked how does it become an ellipse
starting from the grid bias point, what about spiral
effects, is there time in practice for an ellipse to be
formed, hott far do broadcast .signals trace out a
Chinese puzzle of a dynamic curve resembling
nothing on earth, what about limiting cases, what
about dynamic curves where the anode circuit
contains only a resistance and no reactive component,
do you seriously imply that the ellipse cannot under
appropriate circumstances resolve itself into- a
straight line ? etc., etc. What good really does it do
to introduce matters of this kind ? Readers will judge
for themselyes how entirely :altered the article could
have been if I had complicated it.

My critic says that I regard ordinary curves as
" unreliable." and -that. they are not. Of course
they are not. I said they were " valuable." I
explained that if you took a curve and judged the
anode current changes in practice from the curve,
then the results would be unreliable and utterly
fallacious.

This was really the whole point of this simple
article. Anyone reading the two letters of criticism
might imagine that there was some controversy about
dynamic curves. There is none whatever. If .I have
failed to elaborate my article to sufficient extent,
I must ask Mr. Royds' indulgence, but the article
was not written for him, and I was anxious to avoid
burdening it with matter which would have made it
extremely complex.
' Mr. Royds alai says that " anyone pretending to
any knowledge of dynamic curves is able to picture
from the ordinary static curves what the dynamic
curves would be like." I admire his visualising
powers, but, after all, the last person. my article, was

"24 hours Cut Panel Service" written for was " anyone pretending to any know-
ledge of dynamic curves."

Yours faithfully,
Advt. American Hard Rubbzr Co. (Brit.) 132 Fore St: E.C. i t JOHN SCOTT-TAGGART.

Gilbert Ad. 7633. London, W.C.2.

Plantations
and Panels.
1. The panel is born . . .

way back in' a Pacific
Island tree.

TT is a far cry from Malay to
your Wireless Set in Manchester

or Mitcham or Maidenhead or
wherever you may live in England.
Yet way back in a Malay rubber
Plantation is the tree from whence
came the ebonite panel upon which
your components are mounted.
This is how they do it. First, an
incision is made in the bark of the
tree. Then a little cup is placed
in position at the point of the tap.
Into this flows the latex, the fluid
which, in time, becomes rubber
Only the Pick of this rubber is
selected for the manufacture of
Radion and Resiston Panels. From
the' day the Native gathers the
latex to the moment the lustrous
Panel leaves the Radion factory
almost finical care has been taken
to ensure the absolute purity of the
rubber. The native, would, indeed,
be surprised if he could see what
strength and what beauty had
been given to the milky fluid he
once knew.
You, too, will be surprised when first you
see a Radian Panel. Such strength !
Such a smooth even surface! Such
exquisite colouring! Such superb finish !
It is only a Radian or Resiston Panel
which will give so aristocratic an appear-
ance to your Set. Such a high standard
of efficiency too. Ash your Dealer.

Radion and Resiston Panels come in 17
stock sizes, from Tin. x6 in. at 316 in

Black to 12 in. x 14 in. at 16/- in Mahoganite.
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2 -VALVE
LOUD SPEAKER BARGAIN.

This highly efficient 2 -ValveLoud -Speaker Set is the finest
wireless value ever offered.
It gives a volume and Quality of tone unattained
by any instrument of a similar price and is the
essence of simplicity. Fitted...with coils covering
all the British wave -lengths, cluding Daventry.
THE CABINET is of beautifully polished Oak, &
all components are of the highest quality. Dull
Emitter Valves with patent valve holders, &c.IH.T.
Battery, 2 -volt accumulator and complete Aerial
Outfit. LOUD SPEAKER of exclusive design
with unique magnetic system and .-.£v:17:6improved mica diaphragm. Price
TERMS : Our Bargain Of
Prlee is for deferred pay- proved
ments. Send 10/8 now, & ecierres
complete purchase in 14
monthly payments of 10/8
If you wish to pay cash, 5
per centdiscount is allowed
Catalogue Post Free.
Up-to-date Crystal & Valve
sets at keenest prices.

.1, G. Graves Ltd. Sheffield
Fullest

Approval

VALVES, British, 2-volt_ H.F. or L.F., 5!3; 2 -volt
Power, 8/-; 3 -volt 4)6, H.F. or L.F., 5/3; 4 -volt
.06, H.F or L.F, 516; 4 -volt Power, 8/-; 5 -volt
Power (I amp.), 8/6. We pap postage and guarantee

full satisfaction or money refunded.
DAWSON BROS., Milton Ball, Deansaate, Manchester.

WIRELESS.-Capable, trustworthy men
with spare time who wish to substanti-

ally increase income, required where we are
not fully represented. Applicants must
have practical knowledge of installation of Set
and Aerial, be a householder or live with
parents, and be able to give references : a to
age and experience. Address : Dept. 10, Ge I

Radio Company, Limited, Radio House, R
Street, London, W.1.

39 'PHONES 3/9
These 'phones are of British manufacture and were
made specially for broadcast reception; they are
4,00o ohms, and are complete with 7 ft. cord and
light aluminium adjustable headbands. TheSe
'phones may be had on approval against cash and -
if you are not satisfied your cash will be refunded

if you return the 'phones.
Adjustable Headbands V- post free.

Price 3/9 Post free and immediate delivery from
C.WILDE,WILLESBOROUGH, ASHFORD, KENT

BUILD A LOUDSPEAKER
THE SEAMLESS CONr,

(Prov. Patent 25069/26)
and a Brown A Earpiece, or Lissenola
with Reed, will enable you to construct

' a CONE LOUDSPEAKER, which will
give you unsurpassable results. These
Cones are unequalled for purity of repro-
duction, the high and lower registers
being equally rendered.

Do not be put off with the ORDINARY
PARCHMENT CONE, having a Seam Join.
EXTRACTS from l'N.SOLICITED TESTIMONI A RS:
FIRE/RIGHT, SURREY " It ir as excellent article
and gives very good results." SPALDING, LINTS:
"1 ant more than satisfied with the results."
SHEFFIELD " I have had one of the £71710
Loudspeakers, and have no hesitation in saying that -

for tone your Seamless Cone- is much better."
BRISTOL: The SP,1111108 Conical Diaphragm re- -

ceived yesterday works fine."
Illustrated Lists and particulars for Stamp.

GOODMANS, 27, Parringdon Street; .13.0.4.-
A lso obtainable from Sirens is Stores, 44 Arason's Ass,
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TECHNICAL NOTES.
(Continued from page 1358;)

ray oscillograph, upon the wave -form of
the current delivered from the low -fre-
quency side of a receiving set, when using
a regular choke coil, and when using a
substitute coil, for example, the primary of
a bell ringing transformer. It is not possible,
in these notes, to- reproduce the actual
figures obtained, but it is interesting to note
that the superiority of the results with the
audio -frequency choke was very marked.

Experiments were also made to compare
the purity of crystal rectification with
that of the valve rectification ; in this case
it was found that, under proper conditions,
the valve rectification could be equal in
quality, or at any rate practically equal in
quality, to that given by the crystal with, of
course, the added advantage that greater
voltage swings emit- be aocomodated.

Cathode Ray Oscillograph.
Readers may not, perhaps, all be aware of

the mechanism of the cathode ray oscillo-
graph. This is a very interesting piece of
apparatus, and one which has already
found Many important applications in
radio engineering, and in electrical engi-
neering in general. There are many elabor-
ated forms of the appliance, but in its sim-
plest -form it consists of a vacuum tube
about 12 in. in length and 3 or 4 in. in
diameter, with suitable electrodes intro-
duced for the purpose of producing a
stream of electrons. The electron stream
emitted from the cathode is projected along
the axis of the tube and strikes the rounded
end of the tube, upon the interior surface of
which is a thin layer of some fluorescent
substance, such as barium platino-Cyanide
or Willemite. When the tube is observed in
a darkened room, the point at which the
electron stream strikes the fluorescent
screen is easily observed owing to the
luminosity. The electron stream, shortly
after emission from the cathode, is caused
to pass between small metal plates which
are insulated and arranged so that an
electric field may be set up between them.

us the electrons whilst shooting
gh the field are subject to its influence
re deflected from their original course.

h a consequent shift in the position of
t e luminous spot on the fluorescent screen.
If the metal plates referred to be connected
to a source of rapidly alternating or vary-
ing potentials, the spot on the screen will
execute rapid motions correspondingly. It
is here that the great advantage of the
cathode ray oscillograph lies, as compared
with any form of mechanical oscillograph,
for the mass of the moving member, which
in this. case is the electron stream, is so
exceedingly small that the system has very
little inertia and -consequently is able. to
respond faithfully to extremely rapid
variations. It is this property which has
rendered it peculiarly applicable to the
study of telephone speech -currents and to
the operation of the wireless valve.

Concerning Screening.
One of the most important tendencies

in " set " design of recent months has been
M the direction of improved screening, in
order to avoid hand capacity and other
interference effects. Screened coils are
now quite commonly employed both in

r J (Continued on next page.)

The Only High & Low Tension Accumulator in the World.
WITH PLATE GRIDS AND PASTE MADE OF PURE LEAD.

Entirely of British
Origin

andWo rkmanship.

NGSTONE
pure L...1 Grid

toZA
C CUmuke,--

Patented is! Chief -
Countries

of the World.

PURE LEAD IS THE ONLY METAL THAT PERFECTLY.
RELIABLY and EFFICIENTLY GENERATES and STORES

ELECTRICITY BY CHEMICAL CONVERSION.

Wood Separators in other Batteries (not used in Tungstone) create high
internal resistance and excessive heat quickly destroying the life of the plates.
Decaying Wood produces impurity of Acid, constantly lowering the Amp. hour
efficiency necessitating repeated re -charges at unreasonably short intervals.

Low Tension 2 -volt Celluloid Containers (not used in Tungstone) contain
Camphor which the Acid attacks creating constant Frothing and Foaming. Also
holds the heat with attendant Fire and Explosion Risks.

All -metal Container is a dissipator of heat and assisted by the Patented
Glass Valve Vent Plug, all gas as created is dispersed as quickly as made.
Internal heat is therefore on a very low basis, almost negligible.

Plate Grids are perfectly pasted uniformly in weight and thickness by
automatic machinery. Paste cannot be forced out of Grid. Not pasted by. Hand.

Failure of one or more plates in a two volt cell can only affect a particular
plate, and cannot destroy a 2 -volt cell or the whole battery.

Independent fixture of Plates a preventi -e against or buckling. -

CAI be continuously overcharged. Eliminates internal resistance.

Accessibility, the keynote of practical usefulness is exemplified by the fact
that any single part or plate in a 2 -volt cell or complete battery can be replaced
by unskilled labour in a few minutes.

All component parts, including plates and 2 -Volt Cells are Standardised
and Interchangeable one with another.

All -metal Container, Cell Connector Bridges are acid -proof, unoxidizable
and indestructible. Will outlive very many sets of plates.

All component parts, including Plate Grids, are High Pressure Die Cast,
Not hand -poured as other makes'.

2 -volt Low Tension Cells are Interchangeable for Car or Wireless and can be
re -charged On Car. 7.4.60

TUNGSTONE High Tension 60 Volt Battery 3 a.h. is sold in the United Kingdom on monthly
payments over extended period. Apply for particulars. Further interesting information on
point, of this advertisement are to be found on pages 58. 59. and 67 to 73 of the Illustrated
Booklet "Photography tells the Story" which will be sent free on application to the
TUNGSTONE ACCUMULATOR CO.. LTD., St. Bride's House, Salisbury Square, London. E.C.4.

WE CAN SUPPLY
ALL COMPONENTS for any set

described in
any publication of " Popular Wireless."
Let us have your enquiries, and receive
prices per return. Any complete set of
parts or units despatched same day as
ordered.

HEADPHONES REPAIRED
Re -wound and re -magnetised 5!- per pair. Loud
Speakers repaired 5,-. Transformers re -wound 51.
each. All work guaranteed and tested before delivery.
Write for Trade Prices. 'Phone: Clerk. 1795.
MASON & CO., 44, East Rd., City Rd., N.I.

EASY PAYMENTS.antplifier set,
Finest 2-valse

including loud
speaker, 120 H.T., D.E. valves, £7 10s.; or 18/9
down and 11 instalments of 151%.

CASH BARGAINS
Amplifiers, 17/6 and 21/, 'Phones, Tolefunken
type, 7/9; Fr. T. Houston, 11/-. H.T.: Reli-
ance." 66-v., 616z or 41-v. (laboratory test), 3/9
doz. Reliance " Dry Cells, 100 amp. hours, 119.
Famous Metal 'Valves (French), 2-v. -2, 5/-; 2-v.
-06, 5/9; 2-v. 5, Power, 8/9; 4-v. 06, 5/6.
Straight Lino Condensers, 4/9. Ditto. 4' dial. 6/6.
Transformers: Habana/ 4/6; Croix, 3/5. Postage
extra. Everything in wireless reliable and. cheap.
Satisfaction or cash refunded.-NUSIC ROLL &
GRAMOPHONE RECORDS EXCHANGE.29, High Street, Clapham, London, S.W.4,

11.1111.111111.11111.1.11111
The Dempsey-Tnnney Fight: on ONE. " TWO GRID " VALVE; and confirhiation from the
-American station.ja Pull programmes from KDICA and WGY
TWO " TWO GRID" TETRODES.
send card for these and other testimonials, also Radio
Press reports anddetails of new Tetrode Power, mosta 50 to 100 per cent. INCREASE IN POWER AND RANE
OF ALL SETS WHETHER H.T. or H.T.-LESS.

MEANS DOUBLE POWER NO ALTERATION NECESSARY. NO EXTRA BATTERIES. is
AND TRIPLE RANGE. ANELOY PRODUCTS,

ETON WORKS, EAST DULWICH, S.E.22.
1111Ell11111111111111101111111W11111111111111111111WIB11
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BARGAINS No: 402.
DIXON DISTANT CONTROL FILAMENT SWITCHES.

At any distance. Best British. In pol.-case, 15/-.
Watertight brass, 17/8. Weston Relays, 20/-.

ELECTRIC HEATERS. Immersion, 4/- Hot -plates,
7/6. Irons, 101, Massage Vibrator Sets, 21/8.
Vio Ray Outfits, 50/ -. All Half Price.

H.T. FROM THE MAINS. D.C. UNITS, for 200'220
volt supply, 3 taps, any ranges 5o to rzo volts, 35/-.
A.C. Rectifying 3 -tap units, contain special filter, 115.

INSTRUMENTS. - THE DIX-ONEMETER. The only
55 -range set. Instrument, 55/-. 4 multipliers, 6/8.
The Rolls Royce of Radio.

VALVE CHARACTERISTIC TESTERS. 3 Moving
Coil Meters on panel cabinet. Sale, £4 101. each.

4 -RANGE WESTONS. sk-in. dial o-6 a. 0-24 m/ar,
o-izo mla, 0-240 III/V. Cost £4. Sale, 40/-.

A.C. TESTER. 108/B21, has- 4 ranges, xao-v.,
'200 rrila and 4 amps.,for 40-100 cycle mains, 45/-.

MILLIAMMETERS. All ranges stocked. State max.
load and send 21/- for Mov. Coil. Accuracy guaran-
teed. 131r ditto, M.I., 10/6 each.

MARCONI 1 -VALVE and CRYSTAL DET. SETS.
Straight from makers. Closed case. Ebonite panel,
nickel fittings, detector, valve -holder, L. and S.
wave switch, double spade Alining, two ILE.
chokes, T.C.C. condenser, terminal and plug
sockets. Ail new, with wiring diagram and Osram
valve. I.ist price, £7. Sale, aerial tested, 27:6.

D.C. MAINS, 2 -VALVE TYPE. a det., I T F 20o/
x,800 metres, with roo/250-v. D.C. H.T. 3 -tap
Unit in same cabinet. Reaction vernier condenser
tuning. Tested B.B.C. stations on aerial. Valve
and 'phones, £6 10s. Great Bargain. -

CRYSTAL SETS, with H.R. 'phone. 10/-, 15 -.
R.B. MARCONI 2 -VALVE SET. All range coils, 58,-.
STERLING, r -valve. List; £5 xos. Sale; 60',
WESTERN ELECTRIC, 2 -valve. Sale, 25 15s.
MAGNAVOX, z LO/5XX 2-V. Sale, £5'10s.
R.A.F. 3 -VALVE SET. Enclosed cabinet; all range

coils, and DE valves, 80/-.
POLAR, 4 -Val. All-Rano'e Vert. Pol. Cab!, £6 10s.
STERLING, 3 -valve Reflex, with Frame Aerial.

Gorgeous Set, Vert. Cab. double doors, £8 105.
R.A.F.10 G.E.C. 5-V. SET, with  valves, £5.- -

MARCONI, 6-v. Cabinet Set, new, with, valyes, £10.
MARCONI 2 -VALVE AMPLIFIER, 'in mahogany

case, 35/-. 3 -valve, 50/-.
STERLING and MAGNAVOX, 2 -valve Power Ampli,

fiers, Vertical Cab., £3 153.
-

SUPER -HET. 7 -VALVE R.A.F. AMPLIFIER, Mahog.
Case for Super Het., 3 11.F., Det. and 3 L.17:-
25 10s.

HIGH -FREQUENCY AMPLIFIERS. 5.000 to 20;000
metres, complete with rheostat and.potentiometer.
H.F. Transformers, 4/6. Efesca, 200'4060; "13;:

IRONS. or 220-V. Soldering Irons. Workshop
pattern. List, 35/-. Sale, -718. rro-y. or 220-V.
Electric Flat Irons. List 2 Sale, 10,-. .

NEW SPEAKERS. " T.M.C.," 13 6. Western
Electric, 17/6. Magnavox Sterling, 65,', Parts
only, 30/-. Texas Cone Speakers, 30/.. Amplion
AR 39, 82/6. AR Ito, 42/-. Violinas, with Viola:
Unit, 25/-. B.T.H. Headphones, 12/6. Marconi -
phones, 11/6. London Lightweights, 91-

X-RAY VALVES, 30/-. Battery  Home :Chargers,
£3 10s. Lucas Switches : 3 -way, 116 ; 8 -way, 4'6.

Relays, 8oD., 4/-. Navy 'Stabilising Gyroscopes,
15/, Mains H.T. Unit, Transformers zo ni,a.
2$/-. 5o m/a. 37/6 each.:, - -

H.T. SENERATORS. 6/1,000-v. T.V.T. pattern.
Contain mica condensers, vibrator, plugs, etc., out-
put 3o mia. Cost Sale Price, 251- ; post, II-.
Rectifiers, 2 -valve, for converting A.C. to D.C.,
any voltage, 25o to 2,000 Volts. Cost £ro. Sale,
20/- ; post, 1/3. H.T. motor generators, all voltages.

SPARK COILS. M., 8/6 ;' z in.; 1.6j6 ; to in., ' 27. -
R.A.F. 4 -WAY SWITCH PLUG AND SOCKET for

L.T. and H.T., with push switch. Cheap, 4;6 pair.
SPECIAL POLAR BARGAINS. Precision Varia Con-

densers, '0005, 4/9 ; 0003, list, 4'3. 3 -gang Triple
Varia, 10/, Polar Panel z -way Coil Holders, 2/9.
Polar Varia H.F. Transformers 300/500,-3;/6.-L.F.
Inter -valve, 7/6. Dubilier Cond., 0005, 1/6. Polar
Rheos. Knob and Dial, 1/3. Polar Varrometer, scale
and dial. Sale, 8/6. Polar Everset Detectors, 1/3.

CHOKES, L.F. zoo, 1,600, r,000 ohms, 1/6. Double 400
and I,000 ohms, 4/6. Marconi, 3,000 ohms, 4/6.
H.F. Filter, on Ebonite, 1/6 and 2/6. Hendon,
one hole H.F., r;000 ohms, 4/6.

PLUGS AND JACKS, 2/8 pair. One hole, 3:- pair.
Switches-Dewar's 1/8 ; 3 -way, 2/6 ; 4 -pin
Lucas Plug and Sockets, 4/- ; Panel 2 -pin Base and

; Plug, 8d.. Electric Switch Adapters, 5d.
INSULATORS. Transmit and H.T. Buldix hell -strain,

1/6; Porcelain Ribbed -Ped. brass stems, 2 -.
Mardoni 4 -ft. Rubber Cord strain Insulators, 2 -.
Cowls for Down -lead or Lead-in, 1/-. Large Porce-
lains' for ro,000-v., 3/6.

SLATE PANELS. Polished face, I in. thick, 5/6 per
sq. ft. ;3 in. thick, 6/6 per sq. ft. Plain Slate Bars
for power Rheostats, 10d. each.

SUNDRIES. Protractors, Engr. Double o-r8o, in
case, by Taylor Hobson. Cost fa. Price 8/-.
Electric Bells, 1/8. Morse Keys, with cover, 2/6.
Western Electric Eng. Knobs and Dials ; List, 2/6 ;
Sale, 9d. Buzzers, for Wavemeters, 3/6 each.
Small Power Buzzers, 4/8. Mica Sheets. Best
Ruby for Condensers, ooz, z by 2 by '002 thick,
1/- per dozen. Card of Detector Parts, 6d. each.

The most unique Radio Catalogue in the World, 4d,
E ECTIELIEDIX RADIOS,

218, Uproar Thames St.,1E.C.4

- TECHNICAL -NOTES:
(Continued front previous page.)

the construction of commercial and atnateur
sets, with considerable improvement not
perhaps so much. in efficiency as in operation.
In the design of superheterodyne sets,
attention was much earlier paid to the
important q uestion _of shielding, and the
same remark applies to neutradynes. As a
rule, the general principle of shielding in
these eases is the- use of sheets of tinfoil
or copper foil between the various stages.

IS. THE TRANSATLANTIC
RADIOPHONE A SUCCESS ?

(Continued from page 1349.)

Calls than business -ones, at present. When
you are having a friendly chat with,a relative 
it really doesn't matter ityour conversation
happens to be overheard, or not, or if you
have to spendsome time getting through--"

" Or (it was my torn to interrupt) whether
you hear distinctly that Aunt Aggie's got
a hit -of a cold ! "

We laughed together.
"-But, seriously," said Mr. Selfridge,

before saying.- good-bye, `! I- think this
radiophone .is a great stunt, and, hat every
praise ought to be given to the people
who have got it going. These are early days
to say too much about it- one way or the
other, but it marks a 'distinct advance on
anything that has vet been done. Every-
thing novel is bound to go slow at first,
and this time next year may see all the

- difference." - -

" Provided," I said, " that the authorities
concentrate on clarity, quickness, secrecy,
and reduction in -cost ? ", - -

" Eimetly," assented my companion.
" Gaid-bve."

Straight frOm Oxford -Street I went along
to the Central Telegraph Office to see the
chief engineer and ask him what was
going to be done about removing the
business man's radio difficulties as detailed.
by -Mr. Selfridge.

.When I got there, and when I telephoned
later, I was told that I could not bq seen,
and that no information could be given on
the matter, -

This caused me no disappointment.
Rather 1.e reverse. I knew that if the chief
engineer could not see anyone he must be
very busy indeed. Busy, I suspect, upon the
matters of clarity, quickness, secrecy, and
reduction in cost ! Let's hope he will have
good news for us later !
-...-.- 2 -VALVE AMPLIFIER, 35;

1 -Valve Amplifier, 20/-, as new; Valves, D.E. 06,
7!-; Headphones, 8/6 pair; new 4 -volt Accumu-
lators, 13/-; new 60 -Volt 11.7., guaranteed, 71.:
2 -Valve All -Station Set, £4. Approval willingly.

Write for free bargain list.
P.Taylor,57,Studley Rd.,Stockwell, London.
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VOLTRON BRITISH - MADE D.E. VALVES
EVERY VALVE GUARANTEED.

2 -v..2 -a. 11.F. & L.F. 06-a.H.F.&I.F- 7/6
2-v. 35-a. Power 9/ 4-v. 06-a.H.F.&L.F. 7/6
4-v. 35-a. Power 10/9 6-v. 25-a. Power 12/ -

Satisfaction guaranteed or money refunded.
POST FREE.

EVILASIO DISTRIBUTING AGENCY,
49, Leswin Rd., Stoke Newington, London, N. 18.

COMPLETE HOME
ACCUMULATOR CHARGER 716

For high and low tension
accumulators. State voltage of

 mains. Direct current only.
H. PARKES, 10, Sandringham Av., RHYL

mamismammummonair
Better ! Cheaper ! !

Why not Use them ?
The J,J.R. indicating terminal
with patent non -rotating top.
Made in eight colours and all
markings on insulated tops.
Handy tag connector made in
eight colours to match our
wander plugs. Erinoid sleeve
which cannot pull off when in
use.

Why blow your valves ? Our
safety plug will save them:
costs nothing to renew fuse
(renewal instructions with
each). Will last a lifetime.
Blows at *4 Amp.

Illustrated Cote,* fne on request.
Trade please apply for terms.
Manufacturers and Patentees,

J.J.R. Ltd 7a, Ross Parade,
" Wallington, Surrey.

4 - ELECTRODE VALVES
We are the suppliers of the genuine
U.C. and Thorpe valves, as specially
tested and recommended by the

Unidyne 'f inventors and " Popular
Wireless." U.C.5 and Thorpe
K.4 (both 4 -electrode 5 -pin ,8/ii
valves), each, post free

Order direct from- Cash

LUDGATE RADIO CO., Ala
56, LUDGATE HILL. LONDON. E.C.4

R/11
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You are safe when you ilenanel
Mutton! P.M. Valves with
the wondeful P.M. Filament
because thy have a imblish,c1
National Physical Laboratory
Test Report.

Mullarcl
THE -MASTER.* VALVE
ADVT. THE MULLARD WIRELESS SERVICE CO. LTD., MULLARD HOUSE, DENMARK STREET, LONDON, W.C.
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R.I. K.L.1 Transformer
for. A.C. Mains

Sra e
_., ,1111c.. ..siur

tt"''", --- cralik,)0 ,

'. .410vc,,-..0,7- ate--"4&' - .te'''L''

'''..e,c.r.,.. THIS transformer has been specially
designed for the new

Valve to operate direct from the electric
light mains and is -suitable for'supplying
the necessary power from z to 4 of the
above valves.

This K.L.i valve is designed to operate
at a voltage of 3.5 and the fluctuation
in voltage should not exceed 5 per cent.

The R.I. Power Transformer will main-
tain a constant voltage of 3.5 volts with
a current of from 2 to 8 amperes for
supplying up to 4 valves, and the watt
consumption in the primary is negligible
owing to the large iron core and special
method of winding the coils, which are
layer wound to avoid any possibility of
short-circuit losses between the turns.

This transformer is absolutely safe ; the
insulation system between the primary
and is to. that employed
On large power transformers and there
is no fear of injuring the K,L.i valve
through variations under load.

Ask your dealer to show you this new
transformer. It is a sound engineering
job throughout. It will save its cost in a
few Months by eliminating accumulators.

For 0si-am or Marconi KALI valves.

Price 30/-

Write for the R.I. Green and Gold Catalogue

'11-1-1E MARK OF BETTER RADIO
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Advt. R.I. Ltd., 12, Hyde Street, New Oxford Street, W.C.1
-

Printed and published every Thursday by the Proprietors, The Amalgamated Press (1922), Ltd., The Fleetwayllouse, Farringdon Street, London, E.C.4. AdvertisementOffices Messrs. J. H. Idle, Ltd., 4, Ludgate Circus, London, E.C.4. Registered as a newspaper and for transmission by Canadian Magazine Post. Subscription rates:
inland 17;4'per annum. 818 for six months ; Abroad, 19/0 per annum, 9/9 for six months. Sole agents for South Africa : Central- News Agency, Ltd. Sole agents forAustralia and New Zealand ; Messrs, Gordon. & Goteh, Ltd. ; and for Canada : The Imperial News Co. (Canada), Ltd. Saturday, February 5th. 1927.
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The "P.W." Blue Print Circuit, No. 21
The Two -Valve Lodge "N." Od.

PICTORIAL CIRCUIT.

CIAO BYey
54ra: At?

VALVE

"11111

A7.x. RHEOSTAT.

PHONES

H111111111 1111111(111111

N. 78A rrERY
11111111111111111111(111111.

The " P.W." Blue Print Circuit, No. 21
The Two -Valve Lodge " N."

List of Components.
Panel, 13 in. by 64. in. 1

with Cabinet to fit.
Baseboard, 13 in. by 61 in. 1

I Variable condenser (3 plate, '00005 mid.).
I Special L.F. transformer (as originally

specified).
9 Terminals.
2 Single coil holders.
2 Valve holders.
I Rheostat.
I Fixed condenser, +0001.
I Variable grid leak.
Wire, screws, transfers, wander plugs'

ebonite terminal strips, etc.

Accessories.

2 Valves (I detector, I L.F. type)
2 Coils (150 and 45/60).
I H.T. battery.)

To suit valves.
1 L.T. battery. I
1 Tapped grid bias battery.
I 'Phones or loud speaker.
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his, the fam
ous non -radiating receiver evolved by S

ir O
liver Lodge, F

.R
.S

., w
ill give clear and pow

erful results from
 the local

station, and is extrem
ely easy to operate.

T
he grid leak em

ployed m
ust be one capable of sm

ooth variation over a w
ide range of

resistances, but once set for the particular valve in use it m
ay be left adjusted.

T
he grid bias battery m

ust be tapped at every 11
volts, the m

axim
um

 voltage available being not less than 41.
A

lthough 'phones are show
n in the diagram

s, the set w
ill operate

a loud speaker up to approxim
ately 12 m

iles from
 the local station.
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T
he " P

.W
." B

lue P
rint C

ircuit. N
o. 22

" T
he G

uaranteed R
eflex."

List of C
om

ponents.
P

anel, 7 in. x 10 in.
t

and C
abinet

B
aseboard, S

 in. x 10 in.
(.

to
fit.

I
V

ariable C
ondenser. '0005 m

fd.
I

R
heostat.

I
L.F

. T
ransform

er (F
irst stage).

1
(S

econd stage).
12 -C

oil H
older.

2 V
alve H

olders (anti-m
icrophonic).

1
F

ixed C
ondenser,

'3 m
id.

I

'0003

1
C

rystal cletectcr, w
ander plugs, w

ile, screw
s,

transfers,
etc.

I
S

ix -term
inal S

trip.
I

T
w

o -term
inal S

trip.

A
ccessories.

2 V
alves (L.F

. pew
ee type).

I
L.T

. B
attery

1, T
o suit valves.

I
H

.T
.

I C
.B

.
2 C

oils (A
 35/50. R

eaction 50/60)
(for 5 X

X
150 and 200 turns).

I Loud speaker.
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T
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"T

he G
uaranteed R

eflex."
T

his popular receiver is very sim
ply controlled, capable of giving trem

endous volum
e, w

ith quality far above the average.
A

s
L.F

. transform
er design is not standard, it m

ay be necessary to reverse O
.P

. and I.P
. (and/or O

.S
. and I.S

.) on one or both L.F
.

transform
ers.

If the set fails
to oscillate, the effect of reversing the connections to the reaction coil should be tried.

C
orrect

adjustm
ent of grid bias is essential to the successful operation of this set
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L
ist of C

om
ponents.

I
P

anel, 10.1 x 81., w
ith B

ox to fit.

I
'0005 V

ariable C
ondenser.

t
S

low
 m

otion
I *0003.,

I
or vernier

I
R

heostat.

I 2 -w
ay C

oil H
older.

I
V

ariable G
rid Leak.

I
V

alve H
older (or 4 valve -sockets).

8 T
erm

inals.
W

ires, screw
s,

transfers, etc.

A
ccessories.

2 C
oils (A

 100, R
eaction 45 turns).

I V
alve.

I
L.T

. B
attery I

.

I H
.T

.
T

o suit valves.

I
pair 'P

hones.
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A

n excellent
one -valve

circuit
for

long-distance
reception on

'phones.
It

is
very

selective,
and capable

of
giving

strong
reproduction from

the
local

station.
(Like

all
circuits

of
this

class
it

w
orks best on

w
ave -lengths below

 600
m

etres.)
If

the
set

fails
to

oscillate,
the effect

of
reversing the connections to the reaction coil

should be tried.
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T

he special coils are w
ound on the standard - screened coil

form
ers, but no screens

are
used.

C
onnections should be m

ade as indicated by the num
bers, w

hich are
standardised by the various m

akers.
T

he w
indings ale in

single layers
of N

o. 34
D

.S
.C

. copper w
ire.

T
he turn num

bers and connections are given below
.

LI- 20
turns.

T
op end to pin 5, bottom

 end to pin 2.
L2--90 turns, on the

sam
e form

er and in the sam
e direction as LI, tapped at 45 turns.

'T
op

end to pin 4, tapping to pin 3, bottom
 end to pin I.

L3- 90 turns, in
the sam

e direction on the other form
er, tapped at 30 turns.

T
op end to

pin I, tapping to pin 3, bottom
 end to pin 4.

O
R

4P
ItY

 8Y
C

H
/C

O
 B

Y
SE

P: N
o

W
. G

I

8,107

T
he "P.W

." B
lue Print, N

o. 24
"T

he Spanspace T
hree."

L
ist of C

om
ponents.

I
E

bonite panel, 16 in. by 8 in. by I in.
I

C
abinet, w

ith baseboard, 9 in. deep.
2 P

anel brackets.
2 .0005

and
I

.0003
geared

variable
condensers.

I
B

alancing condenser.
I

B
aseboard

m
ounting

neutralising con-
denser.

I
F

ixed condenser, .0003, type 610.
I

F
ixed condenser, '0003, type 600, w

ith
grid leak extension, and leak 2 m

egohm
s.

I
100,000 ohm

 anode resistance, baseboard
m

ounting.
I

H
.F

. choke.
3 valve holders.
3 H

olders and 3 suitable fixed resistors.
I O

n -and -off sw
itch.

1
L.F

. transform
er.

2 T
apped coil form

ers,w
ith standardised bases.

I E
bonite strip, 5 in. by 2 in., w

ith 3 term
inals.

I E
bonite strip, 7

in. by 2 in., w
ith 7 term

inals.
C

lazite and a short length of flex.
A

ccessories.
2 H

.F
. valves.

I
L.F

. or pow
er valve.

H
.T

.&
 L.T

. batteries according to valves used.
2 S

pecial
coils

(if
D

aventry is
required 2

m
ore w

ill be needed.
C

an be bought ready-
m

ade under the nam
e of

S
pan -S

pace - coils).
1

P
air of 'phones or loud speaker.

I
G

rid bias battery.
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T
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T

he "Spanspace T
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T
hree -valve receiver em

ploying one neutralised H
.F

. valve, detector w
ith non -radiating reaction control, and one L.F

. valve.
S

pecially intended for long-distance reception on 'phones, and loud speaker at m
oderate ranges.

N
eutralise by setting reaction

(C
5) at

zero. C
I -C

.2 at m
idw

ay position, and adjusting N
.C

. until set does not oscillate at any position of C
.3 and C

4;
if local

station available, turn out V
I and adjust N

.C
. until station inaudible despite re -tuning, T

une on C
3and (4, bring up strength w

ith C
.

Presented w
ith " Popular W

ireless'' w
eeh endim

! February 5th, 1927.




