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'INTERLOCKED
CONSTRUCTION

$HOCK PROOF!

NOISE PROOF!,

BREAK PROOF!

Under this wonderful new Cossor method
of manufacture all the parts inside the
valve are rigidly locked together. Element
by element the valve is built up like a
bridge.. Each part helps to support and
stiffen the whole construction. Each part is
immovably locked in position giving a
solidity and strength never beforc attaimed
in any valve. Even the har@bst shock eannot
upset its wonderful performance—its enor-
mous range and amazing power. The Cossor
Screened Grid Valve retains its character-
istics throughout its unusually long life.
Demand Cossor for your Screened Grid
Receiver. There is no substitute for the
Cossor patented system of “Interlocke:
Construction.

Made in 3 voltages
Jor use with 2-, 4-, or

6-volt Accumulators

Technical  Data.
Cossor 220 $.G..(2 volts., .2 ampe.
0 S.G él& voltg,"~k amps.}
and 610 S.G. (6 volte, .1 aimps.)
Max Anode Volis 150, Impedanceo
200,000, Amplification"Factor 200
Grid Blas 1.5 volts: 6t max anode

volte. Price (anv type} zz/a

Get full deteils’ of this i
wonde.;-ful Cossor- Valve—~
write for leaflet L1G, - 7
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“ BREMEN’S ’ RADIO.
THE SCAPEGOAT.
5 SW IN ASSAM,
WAVELESS WIRELESS.

Southend Getting Finnicky.

H HA! Oh ho! What's this?
L Southend-on-Estuary - has actually
been and gone and made it an offence
to let off loud speakers in public. My!
Aren’t we putting on airs! It’s the result
of all this culchah which the B.B.C. spreads
about. Now, the next thing to be tackled
is the odour of fried hake and boiling nut-

oil which enfolds the place in the evening.

The ** Bremen’s >’ Radio.
ERMANY’S monster liner, “ Bremen,”
has an unusually fine wireless equip-
ment and no less than nine operators
to work it. The main transmitter has
a 3-kilowatt aerial energy and a band of
500-3,000 metres. There is a short-wave
transmitter of 700 watts, 13-105 metres,
and an I.C.W. set of 250 watts, 175 metres
and 600-800 metres. All these sets can
be worked automatically at 150 words
per minute,

For Emergencies.

N addition, there is an emergency set:
operated from accumulators and four .

of the life-boats .are fitted with trans-
mitting and receiving sets. The ship has
eight receivers and a direction-finder, one
receiver being permanently adjusted for the
reception of S.0.S, on (00 metres and
operating a loud speaker. What a change
from the first ship set with its Rhumkorf
coil spark transmitter and coherer detector,
almost all of whieh could be accommodated
on a couple of card-tables !

New Honour for ‘Marconi.

WHILST on the subject of ships it may

be of interest to record that the

Navigazione Generale Italiana, one
of Italy’s two biggest shipping lines, is to
build another monster vessel for the Genoa-
New York trade.and will call it the *“ Gug-
lielmo Marconi.”” The significance of this
really lies in the fact that while this famous
line, the oldest on the Mediterranean. has
named a number of its boats after eminent
men it has never before used the name of a
living man.

The Scapegoat.

HE other day in Berlin those German
police dropped heavily upon one un-
fortunate Fritz and ordered him to

remove his aerial. The wvictim had the
temerity to appeal to the Court, whereupon
the police argued that a large number of
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RADIO NOTES & NEWS

aerials would disfigure the ecity. ‘ Ah,”
replied the Court. in effect, *“ but this is
only one aerial and you can’t blame one
thing for what may be the sins of many.
So lerremalone ! Now all the police can
do is to wait till Berlin ¢s disfigured and then
have «ll tho aerials down.

58 W in Assam.

IN case it may turn the scale in favour of
an improvement of the service (beg
pardon, B.B.C., not service, only ex-

periments) from 58 W I shounld like to

mention that I have received a nice note
from B. J. M. P. (Assam), who says that

58 W is the star turn out there, beating

GRASSY GRAZ!

arWireles

RADIO AND RAIN,
SOUTHWARD HO!
SUNDAY PROGRAMMES.
DEVONSHIRE (S)CREAM.

PCJ. But—and a big * but ”—they want
the programme extended and they want
a news service. Perhaps Mr. Thomas
could use a little persuasion in the right
quarter. He is quite at home with lords
and knights. By the way, how many
people can say ofthand where Assam lies

Waveless Wireless,

A WALTHAMSTOW reader, very much
in earnest, tells us that he has
evolved what he considers to be the

only plausible theory of wireless. Im-

cidentally, there is no room for waves in his

theory. -One does not wish to seem to sneer
at original thought, but it would be in-
teresting to learn from
our friend exactly
what he objects to in

the current theory of
wave production, re-
production and de-
tection, as explained,
for instance, by Sir
Ambrose Fleming.

The *“ Round *’ Valve.

EFERRING to Mr.
F. Jacquet’s
article on the
“Valve Vacuum  in
our issue of July 27th,
the North London
Valve Co., Ltd., write
to peint out what -is
undoubtedly a slip on
the author’s part. The
article states that the
absorbent material in
the top of the tube
was heated in order to
retain the desired
vacuum—that is, to
keep the valve “ hard,”
or in a state of high
vacuum. Now,actual-
ly the pip was heated
in order to drive gas
out of the absorbent
material, and thus
“soften” the valve—
i.e. lower the vacuum.
I wish however, to
join issue ‘with the
North London Valve
Co. on one other point
in their letter.

sylvan surronndings.

Living up to its mame, the Graz (Austria) broadcasting station Is set in

(Continued on next
page.)
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NOTES -AND NEWS:

(Conlmued Srom: prevzous page.y--

" Old versus Modern Valves.

THFY say : “ No other valve has heen

invented that was such a de-

tector on account of -this control ”
the control referred to beirig that of the
degree of the vacuum. I think it would
be more just to say that, having once
hit the right characteriStic with a given
valve—they all differed from each other—
the results were remarkably fine, but'that
this type of valve wa3 unstable and short-
lived compared with present-day types.

Joys of Early Valve Users.

THE photograph of the “ Round ” valve

in Mr. Jacquet’s artiele gave me cold
) shivers. - For ome thing, it took me
back to the war; for another it reminded
me of strenuous hours during which I had -
to strike matches and heat the ** pip ” with
one hand, and take down messages with the
other. Then, these valves had a charming
habit of going “blue glow” all over at
critical moments—i.e. becoming ionised.
The filaments were fat white things, prene
to flop over and touch the grid. No! Give
me the valve of to-day, please !

Radio and Rain.

THE late drought must be one of those
factors which the “ radio-makes-rain”
cranks- find inconvenient to fit_ into-

their formula. So far as I can make out,

their idea is that when it rains too much
the overplus is caused by radio ; but when
it doesn’t rain at all the rain we don’t
get is not caused by radio. And when the
weather suits them—well, that’s just Nature.

I was disappointed that nobody blamed

radio for the Great Frost of this yéar.

Erie, or Multum in Parvo.

MR. ERIC DUNST AN appears to have
mastered the secret of living life
fully. Before he invaded broad-

casting he had put up a most varied and

interesting career, and his experiences with
radio have been no less hectie, including two
major “ dust-ups” with two employers.

Since leaving the B.B.C. he has entered

daily journalism as a radio critic (qualifica-

tions unknown !), got himself fever—scarlet,

I believe—and has burst into the * talkie ”

trade. In the words of the cliché, this young

man should go far—but omni-directionally.

Southward Ho !

TWENTY-FIVE years after taking Scott

to the Antaretic for the first time his

good little barque is again on her way
there. But with what a different ¢quip-
ment! Wireless, a direction-finder, and
an airplane. The radio apparatus includes
a 13-kilowatt ‘ quenched spark” trans-
mitter and a special short-wave set. The
spark set will work on 600, 705, and 800
metres, and the other on 2659 and 365
metres. I hope :to hear that this short-
waver has been picked up by some of you.
Call-sign VPMQ.

The _Burden of Spain.

IN order 1o prov1de revenue for the
broadeasting services a decree has been
made in Spain imposing licence fees

on listeners. The fees are not heavy but

are_probably commensurate with the value
of the programmes. On a.crystal set. the

Don will ha¥e to.let go of tho equivalent of
2s. 8d. per annum, and he can pay this in
quarterly instalments of eightpence. On a
velve set he must pay tenpence a quarter.
The lévy on transmitting sets will be at the’
rate of § per cent ad valorem.

Death of Wireless Oificial.

BRITISH wireless operators and, cable
men will receive with great regret the
neéws. of the death of Mr. E. R. Tuck,
which occurred on July 19th. Mr. Tuck
was the General Secretary of the Association

-of Wireless' and Cable Telegmphmts, and
‘had built up the Association since 1912 into-

a very- useful organisation.- He was-a
cheery soul -and the- perfect secretafy, and
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SHORT WAVES.

.-A FEW “.HOWLERS.” . .

¢ Wireless is a voice from a box about
, sponges and where they grow, and other
weered subjects. The masters seem to like
this, and quarrel about turning knobs.”

¢¢ Etther is everywhere except between
programmes. S§o then London takes a little
pmno music till it comes back.”

¢“A valve is electnc light through a
kridiron on a plate.””

¢t Wave-length is the length of waves,
and you measure it on a condenser with a
killereyele.”

*

[IHIHTH BT

* *
¢ SOUTH POLE CALLING.”

Direct broadcasts from the Antarctic
exploration ship, the * Discovery,”” while she
is in the South Polar seas, are suggested
in Australia. This should make an ideal
heat-wave entertainment.—

w Bulletm & Scots chtorud 3

SPEECHES GO ON FOB.EVER
First Wearied Voter : * What did you think
of McBuncombe’s speech over the wireless

last night ? *?
“ Oh, I think they ought

Second W.V.:

to have given him a shorter rave-length.”*—
¢ Radio News.”
* L] .

Au advertisement appeared recently in an
Indian journal expressing a desire for a
person to fill the position of chief snake-
charmer to a respectable family, and radio
companion for a boy of eight.

We presume the snake "has to bhe kept.
under control in case the programmes get
on his nerves,

* * L

GREYHOUND RACING BY WIRELESS.
When hares of tin and hounds of grey
Were racing madly to and tro,

Then people near and far away
Could feel it all through 2 L O.

And so the country came to share
The city’s very latest craze,

For wireless hastens through the air
And serves us all, in divers ways.

For what more thrilling than to l;;aar
The mewest course that coursing .shapes,
- While o'er the air comes to the ear
The hairless hare’s hair-breadth escapes.
B BB LT LT TR T D TS RE T TR TV T

the operators ow€ him a tremendous lot for

HllllIIIIIIIIIII|||III|IIII|III||II[lIIlIIIIIIlllI!IIIIIIIlll|IlllllllIIIIIIIIIIHIIIIIIIlIIIIIllI!IIIIIIIlllIllllllllllIiIIII!IIIIlII!IIIIIIIlIIIlI I}
R e e T TR T BTG T TR R TRTRUTHTT BT

Heard the ‘“ Bremen ” ?

M. H. and J. 8., who do net give their
. full addresses, say that on July 18th
they picked up the “ Bremen” on
36-5 metres. The vessel was at the time
(9.45 p.m.) calling an unidentified American
station in English. If any other short-
wave lads got this transmission I should be
glad to have further details. Call-sign
DDATU. My correspondents were using

modified *‘ Sydney > Two’s.

Flying Aptitude.

T the recent International Aero Ex-
hibition at Olympia there was a very
popular device called the Reid

Sigrist F]vmg Aptitude Indicator for the
determination .of the physical and. mental
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suitability . of people: becoming pilots.

Heaps of folk submitted to the test, but

Mr. H. Henry, London sales representative
of the Ch'oride Electrical Storage Co., Ltd.
was the winner. Curiously enough the
instrument was worked by -the Chloride
Co’s *‘ Exide ” batteries.

Devonshire (S)creaxp.
{J OMETHING is ‘“up” down in Devon.
J Reports received, up to the time of
‘writing (Aug: 8th) are to the effect
that’a mysterious outfit consisting of a sort

‘of a motor-car coupled to a large wheeled

cabinet, a cross between a gypsy caravan

and a horsé-knacker’s cart, has been seen

by alarmed natives to be acting most
suspiciously. At times the whole issue has
appeared to be swimming ; at others it has
remained still for hours, the only sign of
life about it being the wet legs and un-
censored remarks of what we suppose to. be
a chauffeur. What can it be ? See our next
week’s issue. Don’t. miss’ this- thrilling
éclaircissement.

Interesting Possibility.

IT is reported from Germany that the
German Broadcasting Company is to
assume financial responsibility for the

1930 Bayreuth Festival, thus ensuring the

continuance of that famous orgy of

Wagnerian music. The Company will have

the right of broadcasting the operas and,

this being so, I wonder whether the B.B.C.

wounld be willing and able to give us a few

re-broadcasts of some of the more popular
parts of them ?

Death to *‘ Atmospherics.”

IT has long since been agreed that the road
to victory over X'’s is through the
study of their origin and nature, and in
this work picture transmission ig:to play an
important part. After the normal B.B.C.
picture programme special Fultograph
transmissions will send out a grid of straight
lmes, both honzonta] and vertical. Any
‘ atmospheries ” affecting the receiver will
deform these lines to an extent varying
with its intensity in a given place. By
comparing the pictures received in various
parts of Europe the range and ifitensity of an
individual *“ X can be determined.

Marine Telephony. |

APT. Q. C. R. CRAUFURD, R.N., who

i8 said to have 'd.iscovered in 1907 that.

an elevated * aerial ”* is nota necessity,

urges that lifeboats ought to be fitted for

wireless telephony receptlon, and states that

had the Rye boat been so equipped she

would have heard the recall from the

Foreland. Heé suggests an “ aerial ”’ of

insulated wire, passed round the outside of

the boat, and he adds that the method has

been tried and found O.K. It is to be hoped

that the matter will receive the earncst
attention of the authorities.

These Sunday Programmes.

A GOOD deal of agitation is going on with
regard to the absence ‘of a Sunday

lunch-time programme. My view is
that although we should like to have one
we ought to consider the B.B.C. employees.
Let them have a‘clear half-day on Sundays,
please, and improve matters from the
listeners’ standpoint by beginning the
afternoon programme at 2.30 or 3.0 p.m,,
and the evening one at 8.0 p.m., getting
the services and appeals over by that hour,

ARIEL,
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NYONE who tries to visualise what is .

happening inside an ordinary three-
valve set will be able to see how easily
distortion may arise there through inter-
action. Take the case of a ‘“Det. and
2L T,” which is the usual arrangement for
a three-valve set. The filament of every
valve is joined to the H.T.—-. The plate
current of the detector (which we will call
V,) has to pass through the coupling device
(usuallv a resistance). The voltages which
are produced in the coupling resistance
(which we will call R,) are impressed across
the coupling condenser on to the grid of
the next valve.
Instead of a resistance a transformer
primary might be employed here, but what-
ever the means employed to couple the

Well-made wire-wound resistances should be
employed as stabilising resistances, to carry the
current without detenomhng

Hetector to 1ts next valve, the effect is that
the “speech” voltages are amplified and
finally passed to V,, ‘which operate the loud
speaker. From this we cee that if fluctuating
or ‘‘speech” currents are” made to pass
through a resistance, fluctuating voltages will
develop, which, suitably applied, will re-
appear as sounds in the loud speaker.

Coupled by the Battery.

Now let us think of the plate .current of
V;. From the plate of this (output) valve
there is a path through the loud speaker,
through the H.T. battery, and then via the
H.T. negative lead to ﬁlament, and so back
throuoh the valve. Apparently there is no
resistance in this circuit to cause coupling
effects, but actually this is not the case; for
the H.T. battery, especially-if an old one,
has a resistance of its own, and it is this
spurious resistance which causes so much
of the trouble of motor-boating and
distortion.

Not only is the H.T. battery a resistance
across which voltages will be set up by any

§h o

> ook

An interesting article dealing with

the operatlon of de-coupling (anti-

motor-boating) devices,-as an aid
o to pure reproduction.’

t By P. R. BIRD. !

Koo rososossersoseosodt

fluctuating currents flowing in the plate
circuits of V, and Vg but its chief mis-
demeanour from a distortion point of view
lies in the fact that it is a resistance which
18 common to both these circuits.

Providing Alternative Paths.

Linked together by this spurious H.T.B.
“resistance,” no sooner does the detector
(V,) affect conditions in V,, than V, ‘ hits
back ” and affects conditions in V,;. This
completes a vicious cirele, giving rise, if not
to actual oscillation and motor-boating. at
least to distortion of certain loud passages
when the currents taken from V; are heavy
and cause particularly noticeable voltage
effects across the resistance.

To sift out this distortion an anti-metor-
boating device consisting of a high-value
resistance and big condenser is used.

A diagram is supplied with the unit
showing how it should’ be connected. In our
case the “ anti-mobo ” resistance would be
joined between the H.T.B. and the detector’s
coupling resistance (or transformer, as the
case may be).
resistance whjch is farther from the H.T.B.
is joined through the large fixed condenser
to the filament 1 wiring.

That is all there is in the way of wiring
alterations, yet the effect on the circuit can
be very great indeed. Before the alteration
was made all current flowing in the last
valve’s plate eircuit passed through the
H.T.B., which was acting as a resistance
connected also in the detector’s circuit. Inter-
action was thus inevitable.

Resistance and Condenser Values.

After the stabilising unit is in place,
conditions are quite different. For one
thing, the plate circuit of the detector valve
is separated by a high resistance from the
plate circuit of the last valve. And, more
important still, each plato circuit row has
a “separate path of its own for speech

That side of the anti-mobo-

currents and no common resistance to coup'e
the two and cause instability.

Undoubtedly the. V, plate current will
still tend to give rise to a voltage variation
in the H.T. battery, which will be felt at the
detector’s + plug, and will be transmittec
along the lead from ‘there. . But such a
voltage variation, instead of crossing R
and so complicating matters by coupling
up the detector to V, again, finds that-ar
easier path back to the filament lies’ waiting
for it via the fixed condenser in the stabi-
lising unit.

Effect on H.T.

Thus the tendency for V, to react upon
V, will be eliminated entlrely, or greatly
reduced and the distortion consequent
upon- such unwanted interaction will dis-
appear. The whole success of the device

Ties in the sifting of the currents, and pro-

viding suitable values are used in the
stabilising unit, “this is easily within its
scope.

Usually the stabilising resistance has a
value of 30,000 ohms or more (always a
high resistance), whilst the capacity of the
condenser in the unit is invariably very high
—generally not less than 2 mfd. and often
4 mfd. or more. (The greater this eapacity
the less impedance it offers, so that obviously
the larger it can be the better.)

In pmctlce the only disadvantage of de-
coupling by one of these units is the fact
that the H.T. positive plug to which it is
attached, must be moved up a little higher

-on the H.T. battery to-compensate for the

voltage drop across the stabilising resist-
ance. This is a very small price to pay for
the advantages gained.

So great i3 the amplification with a good modern

transformer (such as the Mullard, shown here),

that de-coupling devices are more necessary now
than they were with less efficient insiruments.
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AND PRONUNCIATION.
!
Comments upon the amusing situation that has arisen out of the B.B. C.’s ¢
official rulings on the subject of spoken English, 4
! By THE EDITOR. :
*’qu At e o ~3- Aveo—oo*

OUR readers may remember that not so
long ago the B.B.C. pubhshed a list
of some 322 words with ‘which an-
nouncers were reported to have had diffi-
culty. Furthermore, the B.B.C. added to
this list its official views on how these
words should be pronounced.

There has been rather an amusing sequel
to this, for the Society for the Preservation
of Pure English submitted the B.B.C.’s
list to a Commlttee of five critics, all of
them very eminent men—Lord -Balfour,
Earl Grey, Earl Russell, Mr. Granville
Barker and Dr. Onions.

A “ Humourous *>> Example.

The results of the deliberations of these
learned men, after having carefully con-
sidered the B.B.C’s list, have now-been
published in the form of a pamphlet by the
Society, under the editorship of-the Poet

Laureate, Dr.  Bridges, and it is amusing to.

note that no less than ninety-nine of the
B.B.C’s proposals. met with opposition
from one or more of the gentlemen who
served on the Committee. Against thirteen
of the B.B.C.’s decisions a majorltv vote
was cast.

This ‘result is” well calculated to make
listeners wonder .what to do about pro-
nunciation. If a B.B:C. announcer happens
to mention the word. “ humour,” just to
t-ake one example,” and pronounces it

‘ umour,” no doubt many readers wonder
whether he has. dropped an aspirate. But
it is a fact that there is one school of
thought which maintains that the “h”
in ¢ humour ” is silent, and when we find
eminent people like Lord Balfour, Earl
Grey, Earl Russell, Mr. Granville Barker
and Dr. Onions all disagreeing about.some
of the words in the B.B.C.’s list, it is only
to be expected that the average listener,
hearing words broadcast with which he is
unacquainted, begins .to wonder whether,
from the pronunciation point of view, he is
not between the devil and the deep sea !

The Society for the Preservation of Pure
English has set itself up as a sort of umpire,
and its review of the B.B.C,’s list of words
shows it sometimes as supporters of the
B.B.C. and sometimes as objectors. . The
debate is really of considerable interest,
especially when we look at some of the
words which have been imported from
abroad. For instance, the word “envelope.”

‘When Judges Disagree,

Nine people out of tem pronounce it
““onvelope,” but the corrcct pronunciation
is “envelope.” Another word is “en-
tourage.” The B.B.C. wants us to pro-
nounce this word something like this—
“ on-tor-aazh > ; but this word has now
been anglicised with the accent on its
second syllable and oonseqnent]v should be
pronounced : * entoorage,” or ““ intoorage.”

Another word—which, of course, is French
—is ‘‘ennui”

pronounced _like ‘onwee,” but in the
opinion of Dr. Bridges and Lord Balfour
it should be pronounced in its French form.

Everyone who has been to a music-hall.

has secen written up’the word “ fauteuil,”
and if you have ever stood outside a music-
hall, near the box office, and heard people
asking for a seat bearing this name, you
will have realised how one word can be
pronounced in a variety of ways. The
B.B.C. recommend that the word should be

.pronounced like ‘‘ fo-till,” but four of the

judges profoundly
recommendation. °
Mr. Eric Dunstan the other day -had

disagree with this

- occasion to give the Chief Announcer at the

B.B.C. a smart rap on the knuckles for
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NEXT WEEK !!

In the next issue of * P.W.” full
details will be given of a set specially
built in response to readers’ requests.

It is a straightforward Det. and L.F.
receiver called

THE*“PRESTO”TWO

The set is easy-to-make and to
operate, and there is sure to be a
big demand for

NEXT WEEK'’S “P.W.”
USUAL PRICE 3d.
ORDER YOUR COPY NOW
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pronouncing ‘“ Cliveden” in a way with
which Mr. Eric Dunstan disagreed. Never-
theless, we note that Mr. Dunstan has since
apolegised, for he finds that the Chief An-
nouncer was right after all r

Don’t Take It Too Serlously !
The best way to treat this prenunciation.
.campaign of the B.B.C.’s i3 not to take.it-

too seriously. - Even the B.B.C. have been
rapped on the knuckles by the Committee
above referred to, and no doubt some even
greater authorities. will come along in due
course and rap.certain meémbers of the

-Committee’s knuckles - because of their

adjudication upon the pronunciation of
certain words.

If . the. B.B.C. werc to’_f_ollow up this
pronunciation . eampaign - with_. another
campaign urging phonetic- spelling, then
their good work would undoubtediy be of
definite value, . As it is, pronunciation will
always be a matter of controversy, and

(weariness or boredom). .
This is’ re'commended by the B.B.C. to be
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whether the B.B.C. will ever persuade the
majority of its patrons to adopt the Savoy
Hill methods of pronunciation is a matter
of considerable doubt. -~

Nevertheless, curious as it may seem,
many’ people find these pronunciation
problems a spark of gaiety in programmes
which they find otherwise rather dull.

* * *

We understand that the B.B.C. -are
becoming ‘more and mere convinced that
the future of broadcasting lies in outside
broadcasts. A great deal has been done
lately to enhance the suecess and popularity
of outside broadcasts; especially relays from
theatres, ‘cinemas” and outside entertain-
ments generally”

More Outside Broadcasts ?

Of course, ‘the. summer months have
provided the B.B.C. with some excellent
opportunities for demonstrating the tech-
nical advances which have been made in
outside relays. For instance, the Tattoo
at Aldershot was a very great success,
and we understand that extraordinary care
is being taken to make the relaying of the
Schneider Trophy competition the most
successful of all outside broadcasts.

Again, the B.B.C. have been lucky in
having many bans removed from outside
broadcasts. Two or three years ago the
idea of broadcasting the Cenotaph ceremony
was regarded with horror, but the trend
of development cannot be stopped, and
more and more it is becoming clear that the
microphone is finding-its way into quarters
which at one time were regarded as
sacrosanct.

That the day is drawing near when a
microphone will be installed in the House
of Commons, few can doubt ; and that wil]
be the greatest test of all, for many of our
readers who have listened to debates in the
House of Commons will realise that {he
B.B.C. have there' a problem which will
prove a hard nut to solve when they come
to deal ‘with acoustics, and the diﬁiculty,
not only from thetechnical point of view
of placing a mlcrophone so that all parts of
the House will be within proper range, but’
of -selecting the speeches which will prove.
of most interest to the general listener, -

As an experiment, half an hour of' Ques-
tion Time would be inter=sting. It is more
than likely that in the next “two-or three,
years parts of the Chancellor of the:
Exchequer’s Budget Speech will be broad-
cast direct from the House.

e o
2 ITEMS OF INTEREST !
«}r B >

If you have a milliammeter connected in the
common high-tension lead, remember that
it- should~be shunted by a’ large ‘condenser.

* * *

H.T. batterfes should not be placed in an
exposed position when in use, for not only

-does the dust which collects become detri-

mental after a time, but the accidental placing
of a metallic object such as a knitting-needle
on the battery might either ruin it or give riseé
to sparking.

* *

When rigid wires are to be soldered together
they should not bes placed end-on, but one¢
should be bent to run parallel with the other
for a } of an inch or 50, | to provide an'ample
surfaze for the joiut. '
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NO special number of.“ P.W.” devoted
to ‘coupling devices” would be
complete without something about
the above age-old problem. Throughout
the whole of L.F. practice as applied to
radio reception one comes up against the
necessity of compromises based u those
two opposing interests. You get it all the
way from the simplest of two-valve scts
1ight up to large multi-valvers.

Of course, the business is much more
complicated when finances are a serious
mafter and it is a question of getting the
most out of the smallest possible ontfit.

"This amplification versus quality business
is met with to a certain extent in the H.F.
side of the set, but it will not take us long to
deal with that. For the purposes of this
article I think a brief reference to reaction
is all that is needed. It might cause con-
fusion if we endeavour to tackle selectivity.

% 3%
The * Hiflux »*

L.F. transformer

has a ratio of

3—1, and is one

of the latest types

designed by the

'Generaé Electric
0.

3
wha
XS

You can boost up signals by means of
regeneration, and a modicum of regenera-
tion is undoubtedly permissible, but if you
push a receiver to its limits very serious
distortion will inevitably occur. You should
be able to achieve the volume you desire,
particularly from the local station, with
your reaction control very close to the
minimum setting.

Building Up Volume.

On the L.F. side, do not forget that
effective magnification depends upon both
the coupling between the valve stages and
the valves themselves. In regard to coup-
ling a step-up of voltage by means of a
step-up coupling transformer gives in-
creased amplification. For practical pur-
poses the amplification given by a valve is
indicated by its amplification factor. That
is to say, a valve which has an amplification
factor of 15 according to its special charac-

*.4- B e e S S S S S S *

A perennial problem again reviewed .
in the light of modern progress in
the design of radio components. +

z By D, GLOVER, z

b R e o e e e X

teristies will magnify much more than one
which has ondy~6 or 7.

Now in regard to the coupling : you can
get these days nearly as uniform transference
of energy by means of a transformer as with
resistance capacity or other forms of conp-
ling. At one time the ruling was, transformer
for amplification and resistance for purity,
but progress in transformer design has been
such that this dictum no longer applies.
Indeed, one of the departures from perfec-
tion which is present in the curves of some
transformers to-day is frequently beneficial.
It gives you a greater magnification in one
of the areas of frequencies where the average
loud speaker is inefficient. The loud speaker
is rather the black sheep of the family these
days.

Mixed Couplings.

At this point you might quite rightly ask
why it is that any other form of coupling at
all is considered, if you can get as good
results with greater magnification using
transformers ?

Well, where there is only one stage of

L.F. it is now universally admitted that
transformer coupling has no rival, but when
two or more L.F. stages are considered the
valve question crops up.

If vou have unlimited H.T. at your dis-
posal and can afford to buy and use large
power and super-power valves there is
nothing against you developing enermous
volumo, providing you make the neces-
sary arrangements to deal with the energy,
but small low-frequency or power valves
can be overloaded quite easily.

Therefore, when you see a combination of
resistance and transformer coupling in a
medium sized set you know the designer
has endeavoured to produce respectable

= GRELA T FARISH b -

The Graham-Farish R.C. coupling unit has detachable
anode and grid resistances. The coupling condenser
i3 contained in the base,

iy,

volume without the very great danger of

overloading normal types of valves.

Where, as in most cases, you are limited
to 120 velts, or perhaps 150 volts H.T. at
maximum, and cannot afford much in the
way of -H.T. currenf, the valves themselves
need to be very carefully chosen. You will
find that, generally speaking, the greater
the amplification factor of a certain type,
the less it will handle in the way of input
without overloading.

The Important Valve.

It is the constant aim of valve designers
to produce valves that will both amplify to
a considerable extent and handle large
inputs. Not so very long ago a super-power
valve suitable for the last stage of, say, a

A compact
and efficient
transformer
made by the

stantial iron
core is used,
and the in-
strument is
supplied in
various
ratios.

afy
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five-valve set would have been considered
good to have had an amplification factor of
5 or 6 (some were as low as 3 or 4), but
nowadays there are plenty of valves having
the power to handle more energy and have
greater magnification qualities.

The Pentode provides an apt illustration
of the strides that have been made in valve
design. There is no doubt that you can
obtain enormous amplification with the
Pentode, but you have to be careful-that
you do not overload it. It cannot handle
much larger inputs than are passed on from
an ordinary detector valve, Even so, the
results approximate that possible with two
ordinary valves.

The problem of amplification versus
quality is intimately bound up with the
valve. Valve overloading is probably the
most common cause of secrious distortion.

i It occurs in every other loud-speaker set

you hear. The reproduction is excellent for
normal speech and quiet passages in music,
but when the brass band blares out forté,
the reproduction completely breaks up and
becomes painful to listen to.
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! LATEST BROADCASTING NEWS. §

SOME GCOD
SHOWS COMING.

ONE UP FOR SCOTLAND!—

AUTUMN « TALKS ” NEWS——
“SOCCER *° PLANS AND HOPES. i
Keoosoooo ot

HE Productions Department under
Mr. Val Gielgud—another of the
brilliant young men discovered and

developed in the Information Branch of
the B.B.C.—is doing particularly good
work these days, and nothing is contributing
so greatly to its success as : the favourable
reports on its activities from listeners
which arrive after every transmission for
which it is responsible.

It is interesting, therefore, to take a
peep into future arrangements. On August
29th, listeners will hear a dramatic fantasy
“ The Pierrot of the Minute,” by Ernest
Dowson, for which music has been specially
composed by Mr. Stanford Robinson,
Chorus Master at Savoy Hill, who will
conduct. the.performance. The play, how-
ever, has only three chaxacters, just one
more than another play ‘ The Man with
the Flower in His Mouth,” by Luigi
Pirandello, which will be given in the
London studio the same evening.

Two days later another entertainment,
written, composed and produced by Ernest
Longstaffe, will be broadeast. It is de-
scribed as a rustic revue, and is ecalled
“ Too-Ral-i-oo-ral-i-ay,"” and the cast in
cludes Tommy Handley, Jean Allistonc,
Alma Vane, Foster Richardson, Stanley
Vilven and the Revue Chorus and
Orchestra. This should be a good show.

On Wednesday, September 4th, there is
to be a performance of * The Thing That is
Plain,” the first wireless play by Naomi
Mitchison, a sister of Professor J. B. S.
Haldane and a nicce of the late Lord
Haldane, while on Thursday, September
12th, “ Squirrel’'s Cage” is down for a
repeat performance.

One Up for Scotland !

Mr. David Cleghorn Thompson, the
B.B.C’s Regional Director for Scotland,
and his Highland lieutenant, the great Neil
Maclean, are particularly ha.ppy just now,
Some time ago the wireless traders invited
listeners to give opinions on their favourite
featurcs of the broadcast programmes, and

the result showéd an overwhelming vote for

purely Scottish itgms.
Of coursé, the Scottish administrators

knew they were working on the right liries,

even without the ballot, but no doubt they
will be glad to receive this fresh token of
public confidence, especially after the very

rough handling they have been receiving

from headquarters in London. The next
parcel, rolled up to the size of a full hour,
is “on” from Glasgow on Monday, August
26th, when there will be Scottish orchestral
music and Scottish songs by Mae Johnston
(soprano) and George Cunningham, an
English baritone. Och aye!
Autumn *‘ Talks * News.

Several important series of new talks are
to be included in the autumn programmes

arranged by the Lendcn headquarters cf
the B.B.C. Perhaps the most outstanding
is a scries of individual opmlons, in the form
of a symposium, on the tendencies of the
times which are to be given under the
general title of “ Points of View ” by some
of the leading thinkers and writers of the
daj

'i"hese talks will be given at 9.15 p.m.
on Mondays from September to December,
and the first is by Mr. G. Lowes Dickinson.
the author of *“ A Modern Symposium.”
It is hoped that Mr. H. G. Wells, Dean
Inge, Sir Oliver Lodge, and Professor
J. B. 8. Haldane also will take part.

Another series for London and 5X X
only will be given on Tuesday evenings
under the alluring heading of * While

A BROADCASTING MONKEY.
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London Sleeps.” These talks will be much
on the lines of the My Day’s Work”
series; except that they will- be given by~
such people as, a River policeman ; a coffce:
stall man, and a Covent Gardem porter.

There are, of course, many other professional

-and industrial workers who could be included

in what promises to be an exceedingly
attractive batch of talks.

The list also includes talks for motorists,
talks on travel books, wireless chats on
set maintenance, and others on the work
of Parliament given by women M.P.'s.

* Soccer > Plans and Hopes.

A glance at future programmes reminds
us that the summer is slipping past, while
the preliminary announcements about this
year's Wireless Exhibition,
which takes place at Olympia
in September, help us to

¢ Miss Dallas,”” of Texas is a regular broadcaster from W F A A,

will soon give way to long,
dark evenings when * the
wircless ”* will come into its
own again, onl) more so than
over.

To many people the erickot
season (although from the
point of view of weather the
best for several years) is
going all too quickly, but
they must recognise the
claims of the big ball which
will soon be booted about on
a thousand Soccer pitches.

On Saturday evening,
August 3lst, at 7.15 p.m,,
that popular broadcastor
Mr. ‘George F. Allison is
talking in the London Studio
on “The Prospects for the

and is supposed to be the world’s only broadcasting monkey. Coming Soccer Seasen.”
*m e — i . e SRS e e 2 3
: TECHNICAL NOTES. By Dr. J. H. T. ROBERTS, F.Inst.P. i
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LOUDSPEAKERS :
a
‘ ] -
: DIAPHRAGM AND UNIT—ANOTHER STEP FCRWARD, ETC.
‘mo“omo-w*’“M““*" vv;

I HAD an opportunity lately of - testing
a new Squire double-cone Joud-speaker
unit. This loud speaker, as many of
my readers probably know, eonsists of two
vellum cones facing in opposite directions,
and secured together at their apexes

(or apices, to be strictly correct), this point-
being, of course, attached to the driving rod-

from the loud-speaker unit.

The two floating cones, which are15 in.
and 8} in. diameter respectively, are mado
of waterproof material, with fabric sus-
pension and the whole arrangement is
mounted in an aluminium cradle frama.

The intention of the twe cones is fo
give better response throughout the
whole of the usual register, the small
cone being more respomsive to the higher
frequencies, and the larger one to the lower
frequencies.

On trial T found this Joud speaker gave
excellent results, certainly superior to those
obtained with a similar loud speaker- usxng
only a single large cone.,

Diaphragm and Unit.

In so far as the performance of the loud
speaker is affected by the actual diaphragm
it is only to be expected that the use of two
diaphragms in this way should give a meére
even response. But, of course, this does not
get over any -resonances or non- umformxty"
in the operation of the unit itself.

The ditaphragm, or diaphragms, can at the
best- only reproduce the mechanica! vibra-
tions which issue from the loud-speaker unit.
and therefore it is equally important {o

realise that daylight saving -

i

make certain of the hest possible operation -

in the unit itself.

Another Step Forward.

At the same time, I think that in many
loud speakers a good deal of distortion and
non-uniformity is attributable to the
operation of the diaphragm, and therefore
1 consider that the use of two coupled
diaphragms of different sizes {and therefore
different characteristics), as in the Squire

(Eontinued on page 736.)
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THERE are three main types of output
circuit, namely, the diréct circuit, the
transformer-coupled circuit and the
choke-filter output. Taking them in the
order mentioned. we can almost say that
they are in inverse order of merit.

For small sets the directly-coupled circuit
in which the loud speaker is placed direct
in the plate circuit of the last valve is quite
all right for the average speaker, but in a
large set it is far more advantageous to
couple the loud speaker by means of a
transformer or other output circuit.

The reason for this is that this procedure
avoids passing the direct current through
the windings of the loud speaker ; which
steady plate current, if at all heavy, will tend
to saturate the core of the loud speaker
windings, and render that instrument con-
siderably less efficient. - In addition, the
high resistance of the loud speaker tends
to cut down the H.T. supply to the valve,
and this is rather a serious matter.

Output Transformers.

.It is much better to have a 200 or 300-chm
output choke or transformer primary rather
than a 2,000-ohm loud-speaker winding: in
series with the H.T. battery and the last
valve. )

Therefore, it is advisable in practically
every case to usc an output circuit of some

The Telsen ““Ace’’
transformer is an
instrument retail-
ing at a very
moderate " price.
It is made in two
ratios and has
been designed
chiefly for use in
portable sets.

sort rather than place the loud speaker
direct in the plate circuit of the last valve.

Coming to the transformer - coupled
cireuit, these are not generally used in this
country unless moving-coil loud speakers
are employed, or some form of push-puil
circuit is used. As a rule, the output

715
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A'highly interesting and practical article in which the varions methods

of coupling a loud speaker are discussed. The author shows, in a

simple manner, the desirability of separating the speaker windings
from the D.C. in the anode circuit of the last valve.

By K. D. ROGERS.

transformer consists of a 140 1 or a 1 to 25.

ratio, according to the type of speaker to
be used, or some special ratio as used for
one well-known cone type of speaker.

Where a 1 to 1 ratio is employed, as in
the case of the ordinary high resistance
speaker, there is no advantage in-using the
transformer, and the writer would prefer
the output-filter circuit, but where a moving-
coil speaker is employed, the 1 to 25 ratio
i8 necessary if the moving coil be of the
low - resistance type, and here the trans-
former is essential. " It can be used in con-
junction with a filter output, but there is
no advantage in doing this, for in the
majority of cases the transformer primary
can be placed in the plate circuit of the
valve and the sccondary is taken to the
moving coil.

The third example, that of the filter
output, is the one most popular in this
country “and is cxtremely eflicient, giving

A compact R.C. unit—the Metro-Vick. The anode

“and grid reslstances, together with the coupling

condenser, are contained in the base. The unit
can also be obtained without the valve holder.

as it does an easy method of de-coupling
(in a D.C. sense) the loud speaker from the
valve. ) '

It consists essentially of a low-frequency
choke and a large condenser of the order
of 2mfd. The choke is placed in series with
the H.T. and the valve, and prevents any
of the L.F. component from the valve going
through the H.T. battery back to earth.

Low D.C. Resistance.

The D.C., of course, flows through the
choke and the valve, but the L.F. com-
ponent being blocked by the choke flows
through the 2-mfd. condenser, one side of
which is joined to the plate of the valve.
From this condenser it goes on to the loud
speaker, and from there to earth.

This means that all the low frequency is
passed through the loud speaker and all the
D.C. is passed through the choke, so that
the loud speaker has no constant current
flowing through it and only has to deal
with the low - frequency impulses,- or
“ speech ” currents. ’

The choke itself should be of as low a
D.C. resistance as possible, say something
of the order of 200 or 300 ohms, while the
inductance should not drop seriously below
20 henries at ordinary plate currents.
There are some very well-made chokes on
the market (R.I., Pye, Wearite, Varley,
and many more of the well-known makers)
which are quite suitable for ordinary sets
up to five or six valves. Where very heavy
outputs are being employed, such as with
an L.S.5A. or two L.S.5As in parallel, a
rather more special choke is necessary, but
these also can be obtained from the makers
mentioned.

The Condenser Value.

It is advisable when buying a choke to
make sure that it will carry the current
required without saturation of the core, and
without very serious loss of inductance. A
28/14 choke, for instance, has an inductance
of 28 henries faliing to 14 henries at about
100 milliamperes. As the average set does
not take up much more than 20 to 25
milliamps, at the outside, this choke  is
extremely suitable for ordinary work.

The condenser should be of the high
voltage type, tested to at least twice the
D.C. voltage you are going to employ, in
order that no breakdown shall ocecur,
thereby shorting the H.T. battery or
eliminator through the loud speaker
to earth.

A 2-mfd. condenser will do in this position,
but it is far better to have the 4-mfd. type
in order to offer a low impedance to the
L.F. impulses.

Some people prefer to have another
4-mfd. condenser between the loud speaker

The Edison Bell
¢ Diamond » trans-
former is made in
two ratios, viz., 4-1
and 5-1. The wind-
ings and iron core
are completely en-
closed in a metal
.screening case.

and the earth, though in the writer’s
opinion this is not by any means essential.
It should be noted that the loud speaker
should be taken to earth. It is far better
than taking the loud speaker across the
choke, and in series with the condenser, a3
is done in some circuits.
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OPERATING THE
“ ANTIPODES ADAPTOR.”

Some practical hints on gefting the best results from the ingenious short-
wave unit described in ¢ P.W.” last week,

By G. T. KELSEY,

Wttt B St

ERE I addicted to pessimism I should
probably commence- this further
article on the 1929 “ Antipodes

Adaptor” by stating that quite possibly
you may not hear the Antipodes for weeks !
But that, in most cases, would hardly be
true, and in any case short waves and
pessimism do not go well together.
The fact remains that your * Antipodes

Adaptor ” will certainly not live up to its.

name until you have gathered some
experience of short-wave operating, and if
therefore you have already constructed one
on the lines of that deseribed in the last
issue of “P.W.,” and have so far failed to
“get beyond the Continent” do not be
unduly alarmed.

A distance of something like 11,000 miles
separates us “ ctherally ” from our friends
down under, and although successful
reception can be achieved with only two,
and in many cases just one L.F. stage,
such’ reception- is only possible when the
« Adaptor ’ is adjusted with great care to
its most sensitive condition.

Smooth Reaction Essential.

In the first case, it is imperative for the
reaction control to be absolutely smooth,
and this should not be difficult to obtain
since reduction of the H.T. voltage on the
reactor valve will usually do the trick, and
as I pointed out in the last article the
efficiency of the detector valve will not in
any way be affected by this procedure.

Variation of the capacity of the neutralis-
ing condenser may also be found helpful
when adjusting the receiver, particularly if
you strike any ‘“dead spots,” which,
 translated,” means narrow bands of the

T

#
,l

Spacing and wiring must be carefully done at this end
of the unit, where all tl}e il:llportnnt components are
IR " placed,. i b .

;
%
i

tuning range over which the-set refuses to
oscillate.

_In-this connection, you may at times find
it necessary to alter the position of the
tapping clip on the grid coil, but in general,
this ¢lip should be used as near to the grid
end of the coil as possible providing the set
will oscillate satisfactorily over the whole
range.

A very common trouble on short waves is
that. of “ hand capacity ” when tuning the
receiver, and unfortunately trouble of this
nature . is not always easy to overcome.
To give an example of the sort of thing
meant by hand capacity, supposing a station
can be tuned in at good strength when the
hands are on the tuning condensers, but
that as soon as they are removed the station
vanishes, seemingly quite automatically.

e R T = ik R e

Hand Capacity.

If you should experience anything of this
nature, do not try and work the “ Maskelyne
stuff ” on the rest of the family, but try a
new earth. You will probably find it will
make a great difference.

In the original tests of the 1929 version,
hand capacity was not noticecable to any
appreciable extent, and you will probably
find your own adaptar the same. But if you
should experience any trouble, the best way
out is to fit an extension handle to the
reaction condenser.

Now a few words as to the stations
“ receivable ” on the new model, and the
positions in. which you will probably find
them. But first let me emphasise the
necessity for dead slow._rotation of the
tuning condenser with the receiver just
oscillating.

Starting at the lower end of the tuning
condenser, that is to say, with the plates all
out, the first station (probably to your
disgust !) will most likely be the British one,
5SW. Just above the setting for this
station comes K DK A at roughly 25 metres,
and when last I heard him I might add that
he was ‘“.coming over ” at grcat strength.

We now jump.a band of about five metres
and strike  our popular friend 7L O on
31 metres. This is where the fun begins,
and you should find PCJ (Holland),
2X AF (America), and 3L O (Australia)
all within the next few degrees.

Some General Points,

The most important of the short-wave
télephony stations are given in the table on
this page, and so that you shall not listen
for hours in vain when stations are not
transmitting, the usual transmission times
are also given.

To conclude this article on operation
(you will probably be far too busy with the
actual unit to pay very much more
attention), there are one or too general
roints which will no doubt be of interest.

First of all, by using.a No. €0 centre-
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tapped or X coil in the grid socket, and a
No. 35 or 50 coil in the reaction holder, the
“Adaptor” can, under certain circumstances,
be used on the broadecast band. There may
not appear to be very much point in this
since the main object of the unit is to
change the existing set from broadcast to
short waves, but it is a very useful point to

‘beat in mind when testing the unit.

It 'is, of course, on the broadcast. band
that the ‘0001 condenser and the A,
terminal come into use, and the aerial
lead-in must be transferred from the
terminal on the neutralising condenser to the
acrial terminal on the stnip.

The second point concerns "sets with
two transformer-coupled L.F. stages with
which it is desired to use the “ Antipodes
Adaptor.” If there should be any tendency
to I..F. instability, or if reaction is difficult
to control at certain parts of the tuning dial,
try placing a ‘25 meg. resistance across the
secondary windingof one of the transformers.
It might also be found helpful to reverse the
leads to one of the primary windings.

STATIONS YOU SHOULD HEAR.

WAVE- |
LENGTH.

LocaTIONS and
CALL-SIGN

TIMES OF TRANS-
MISSION.

1956 m. [W2XAD Schenec-| Sun. from 8.30 p.m.
“tady, America. Mon., Wed. & Frf.

11 pm. .
2525 m. \WS8X K Pittsburg,| Sun. 430 to 5.30,
America. and-6 to 8 p.m.
25:53 m. |5 8 W Chelmsford, | Daily, except Sat.
England. & Sun., from 7 p.m.
8l m. 7 L O Nairobi, Ken-} Daily 6 to 8 pm. ~
ya. >
8128 m. |2 I;Cn Sydney, Aus-| At intervals,
ralla,
31'4m. 'PCJ Hilversum, | Thurs. 7to 9 pm. &
olland. midnight to 1 am.
Fri.1to2a.m.,

2 to

4 am,and 7 to 9
p.m. Sat. 1 to7a.m.
Mon,, Tues.,, Thurs.
& Sat. from 11 p.m.

8148 m. 'W 2 X A F Schenee-
tady, Ameriea.

81'55m. |31 0  Melbourne,| Sun. 8 to 9 p.m.
- Australia.
43-5m. {1 M A Rome, Italy.| Sun. 5 to 7.30 p.m,

} FOR
§ YOUR NOTEBOOK. |

X+

When using a multi-range voltmeter or
ammeter always assume that the volts or
amps. to be tested will be a little over rather
than a little under the expected voltage or
amperage, for whereas a shunt resistance can .
easily be altered for a lower value if necessary,
the switching on of excessive volts or amps,
may ruin the instrument. i

® * * w

Although a slavish adherence to makers’
instructions regarding H.T, voltage and grid=
bias voltage is not necessary, it is as well to
remember that such figures are worked out
for the benefit of listeners, and therefore they
should only be departed from in cases where

the valve owner is quite sure of the effect of

the modification he is making.
*x * * 1

Sensitive measuring instrumetits should not
be placed close to powerful motors, dynamos,
loud speakers, or mains units, as they may
easily be seriously inpaired in this manner.:_;

. * * &

Powerful permanent magnets, as used fo
moving=-coil loud speakers, or electro magnets,
such as M.C. pot windings, create strong
magnetic fields in the space around them, and
therefore are to be shunned whilst wearing a-
delicate watch, which may easily becomsg,
magnetised, L
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CCUMULATORS are very useful things.
In very many instances there is no
practical alternative as an L.T.
supplv But if you have the electric power
mains laid on you are not making the most
of your opportunities if you do not use
them for the supply of both H.T. and L.T.
Once you do this the set ceases to require
maintenance, and becomes as care-free a
device as the electric lights themselves.
You switch on the set when you want
music, and you switch it off as required,
and that is all there is to it.

The D.C-H.T. unit has hitherto been
regarded as the simplest of all mairs
devxces, with the possible exception of
battery chargers. And the common equip-
ment for a D.C. fan is an H.T. unit, an
accumulator for the L.T., and a battery
charger. This last saves the pericdical trip
to a charging station.

Simpler Than A Charger,

But if you look at the accompanying
photographs you will find that there is now
available an L.T. unit for D.C. mains which
is even simpler than a charger. I have no
need to tell you what it consists of, because
you will be able to see “this at a glance.
It is a completely safe and practical alter-

i (£ ECrPOL vrc) |
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native to an accumulator. Its initial cost
is low, and it is a very easy thing to make.
You can rig it up within the hour without
hurrying the work.

This_particular L.T. unit owes its incep-
tion to the fact that I found, during certain
experiments, that the consumption of an
average electric-light bulb very closely
approximates that of an average receiver.
This L.T. unit, by the way, is much cheapor

‘lamp glows a little brighter.

B *

Here is a very easy way to get &
"LT. from D.C. mains. The i
‘ Electro ” is probably the sim-
* plest mains unit of an efficient 4
| character that “has ever been
evolved.

Designed and Described by
¢ G. V. DOWDING, Grad.lLE.E. {
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to run than a charger, for the simple reason
that there are no conversion losses.

Even so, of course, the power dissipated
is much greater than when an accumulator
is being used, but not, of course, while an
accumulator is being charged. However,
the running costs of the unit are by no means
high, although they do nct compare favour-
ably with an A.C. unit. This very simple
L.T. unit will probably cost you 4d. or 5d.
a week if you run your set regularly for
three hours per day, but there will be little

or no deterioration, so that 1 expcet it

actually works out more economically
than battery operation, as there are no
maintenance charges.

Perfect Current Limiter,

The mains are.connected directly to the
filaments of the valves, and an electric-light
bulb is placed in series, and it is to the use
of this lamp that the unit owes its safety

‘factor.

The lamp is a perfect current limiter,
for you use the bulb as a resistance, and
its resistance clement is completely pro-
tected. If you short the output terminils
of the unit nothing happens except that the
The large fixed
condenser of the electrolytic variety short-
circuits the irregularities that cause hum.

The unit will function quite
well without the condenser,
and many people will find
that the hum is not objection-
able. Even on my mains,
which are notoriously noisy,
the hum without the electro-
lytic condenser is audible only
while there are pauses in transmission.

The foundation of the simple structure
of this unit is a wooden baseboard, pre-
ferably of teak. The batten lamp-holder
is raised a little by placing washers or nuts
between it and the baseboard in order to:
allow the connecting wires to come oway

freely. Well-covered wxre, such as Giazite,
should be used for connecting purposes.
The terminals should be of a type designed
for mains units, and I can thorough}y
recommend the Belling-Lee plugs and
sockets for the job. I do not advise that the
unit should be built into a cabinet unless
ordinary métal filament lamps of higher
voltage rating than the mains are used.

Choosing The Lamps.

Some slight warmth is generated. par-
ticularly by gas-filled bulbs, and this would
play havoc with the rather unseasoned wood
of which many cabinets are built. A good
scheme is to mount the unit kigh up on the
wall out of the reach of unauthorised
fingers. The lamp or lamps can then
contribute towards the illumination of the
room.

Now as to the choice of a suitable lamp.
In the installation of the unmit you will
require a voltmeter reading from 0 to what-
ever the valves are rated at—2, 4, or 6.
With this voltmeter you should test across
the L.T. terminals with the set connected
to the unit. Never have the bulb glowing
while the L.T. circuit is open In order to

guard against this happening, make a point
of always leaving the unit connected to the
set and of switching off the outfit at the
power point or plug.

As a further precaut_ion, short the L.T.
switch on your set by joining the two
terminals together with a . piece of, wire.
¥ you run the unit with its output circuit
open the whole volt-.
age of the mains will
be thrown on to the

(Condinued on nexl page.)

2 ¢
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One fixed condenser. a lamp-holder and a few terminaf3,
pieces of ebonite and bits of wice are all that is needed
‘for this effective L.T, Battery Eliminator,
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t{  “ELECTRO” UNIT.

(Continued from previous page.)
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clectrolytic condenser, with fatal conse-
quences for that component.

During your initial experiments I-would
advise you to have the electrolytic con-
denser disconnected, only bringing it into

illimitable, -but -with such combinations
you will not be able to work on watts, but
will have to treat the lamps purely as
resistances. You can find the resistance of
a bulb by dividing the voltage rating into
the watts ‘and then dividing this answer
into the voltage rating. You then get the
ohms of resistance.

An H.T. Unit Input.

There has been nothing -included in- this
unit that is not vital to its operation.
And it needs nothing else for it to give
good resultz, but
you might find it

convenient to have
the mains on-off
switch mounted on
the baseboard so that
you can control the
set by this- means
instead of at the
power point or plug.

Also, if you con-
template several
valve changes in the
fature it is conve-
nient to have a volt-
meter connected per-
manently across the
LT. terminals.
Should you wuse an
H.T. unit in addition
to this L.T. accessory,
it is ‘important that
there should be no

This little unit has been tested on D.C. mains in three different districts,
and hum-free results were {achieved with all three supplies, using sets
varying as much as between Det. and L.F.’s and four valvers using S.G. valves.

circuit after you have the whole outfit
bellowing broadcasting at you.

Now, to locate the type of bulb you want,
first of all calculate the total power con-
sumption of your valves. If you are using
three of the -1 ampere types the figure
wil be -3 ampere. Multiply this by the
voltage of your mains. For the sake of an
example, we will say that they are 210 volts.
The answer is 63, and that means that you
will want a lamp of something near 63
watts power consumption.

For Awkward Conditions.

Any of those 60-watters you are uging in
the house can be employed. . Probably the
first one will give you a close enough reading
on your voltmeter. A variation of a few
watts one way or another will amount to
nothing across the L.T. terminals. In
actual fact the lamp you use can vary as
much as 50 ohms in resistance without ill-
effect.

If none of the 30-, 60-, 75-, or 100-watt
lamps you have in the home prove suitable,
you will have to buy one or go te a higher
voltage rating of lamp to get the required
resistance in circuit. I say to a higher
voltage rating because obviously you cannot
go lower without imposing too much load
on the lamp. If your mains are of 200
volts, you can use 210-, 220-, 230-, or 250-
volt lamps, although they will not provide
you with as much illumination !

In very awkward instances it may be
necessary to have two lamps in parallel.
In this case you would want two batten
holders on your baseboard. Obviously,
with lamps of varying wattages in parallel
you can achieve any results. The combina-
tions possible by tbis means, and with
bulbs of different voltage ratings, are

as  your

mains negative con-
nection to the H.T.
unit. There should
be only one wire con-
nected to the H.T. unit input, and that is
the positive.

The H.T. negative is automatically
applied by the L.T.. circuit. If you connect
a mains L.T. wire to the H.T. unit as well,
you may cause an unpleasant short-circuit.
You need not strive after an exact L.T.
voltage, and although

Populur Wireless, August 17th; 1929.

bhave included such a rhecstat, altkough
T have seldom found it essential.

The simple “ P.W.” putfit has been tested
on the Research Department’s 210-volt
mains, and on mains with as awkward a
voltage as 150. In all cases little difficulty
was experienced in achieving the exact
current figure required. Variations in lamps
of similar ratings have been found. These
are not dangerous variations, but variations
such ‘as give you a choice between 57

TERMINAL
Srrips

RI109/

and 6 volts, for instance. In one case a
210-volt 60-watt lamp was noted to give
a showing of 1.8 volts, while another of the
same rating brought this up to 2. Three
2-volt -1-amp. valves were in use.

There are one or two other details in
regard to the installation of this simple
unit which will be covered in the ¢ Radio-
torial ’ columns during the next week or
two.

no doubt many will
consider this advis-

Y1030 |

able, note how an
accumulator  varies.
When a 6-volter is
brought back from
the charging station
it will register 64
volts or over, whilst
just before you take
it back for recharging
it will have dropped
to 5-4 volts or so.

Reliability,

If you do achieve
an exact 6 volts for
your L.T. unit it will
stay at 6 volts so long
mains con-
tinue to serve you,

Lrecrrocyric Conoenser

Lamp S&oa(sr

2000 MFDS
(o )

and this is a point
very much in favour

2.9

of the device.
If you desire exacti-
tude you can place a

power rheostat in
series with the lamp

or lamps, a rheostat
capable of handling
the total current of
the valves. On an
“«M.W.” version of
this rew L.T. unit I

Basesoaro 8%x8%

-+
Mains
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From all quarters of the globe where wireless is known
and practised have come acknowledgments of the
remarkable advance and improvement in sound reproduc-
tion that the employment of this transformer ensures.

Amateurs, Experts, technical and practical, have testified.
Writers of articles in the wireless press have been lavish
in their praise. To reproduce the testimonial letters
would demand space in many pages of this journal.

For gramophone reproduction it outclasses every othes
form of L.F. Amplification.

. R ) .
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Meanwhile write for the New

R.I. Catalogue and ‘‘Hypermu’’

Brochure which shows the
practically perfect curve.

“HYPERMU" L.F. Intervalve Trans-
former. Gives the greatest and most uniform
amplification of any commercial intervalve
transformer.  Weight, 14 ounces. Size,
3" x 13" x 3". Amidget in size, 2 1/

a giant in performance.  Price

.

Specialists in Sound Reproduction

RADIO INSTRUMENTS LTD.,
12, HYBE ST, NEW OXFORD ST., LONDON, W.C.1
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DUBILIER FOR
DURABI[ITY

'i q—ll"—

z b8 / dug
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R.C. COUPLING
UNIT. Complete
with Dumet- 7 I
ohms,

COMBINED R.C.
COUPLING UNIT
N VALVE

ERE is the sensational new J8r0wn “Vee”
Unit. It is the biggest Radio develop-
ment of recent years. For only £2

(the Unit costs 25/- and the Chassis 15/-)
anyone can assemble, in two minutes, a
loud  speaker that gives fine mellow tone
and better volume than you have ever
heard before. It recreates the living artiste
“ TOREADOR SCREEN.GRID FOUR.” This set —in a degree that js positively uncanny.
incorporates “ the latest developments in Receiver Soon your Dealer will have = stocks.
design—{ull constructional details free on request. Make eure to hear the “Vee” Unit
before you buy your loud speaker.

The Unit Costs Chassis with Cone

DUBILI ER e s
. S, 6. BROWN, Lud,,
Western Avenne, N. Acton, W.3.

RADIC PRODUCTS "AS BRITISH AS BRITANNIA

y HF. CHO]?IE Four types
? to meti; ah uses. 4,6

e
If unobtainable from your ST Dubilier Condenser Co, (1925) @ 9795
dealer, write direci to us OV /G Ltd,, Ducon Works, Vicloriu
giving his name and address. 1171 Poafi N. dcton, London W.3.

ALCITERLE TALS MaA® @”S‘Ic
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By A. JOENSON RANDALL.

THE efficient amplification of broadcast
L programmes in order to bring them

up to good loud-speaker strength, is
one of the most important factors in the
design of the modern wireless receiver.
The methods which we employ to couple
together the low-frequency stages have a
marked effect upon both the faithfulness of
the reproduction and the actual step-up in
volume.

For the benefit of the beginner, we may
say that an L.F. coupling device is a unit
with which we link two valves together
electrically in order to make the existing
signals louder. As previously stated, it is not
only a question of magnifying the signals.
It is cssential that the amplified speech or
music should be an exact counterpart of
that which was previously audible.

Three Methods.

It is this fact that makes the design of
the coupling device itself so important, and
the rescarch engineers attached to the
various manufacturing radio firms in this
country have given the problem a great
deal of attention. :

In general there are three methods of
coupling low-frequency valves together.

»*

z The faithfulness of your reproduc-

‘ tion as well as the volume is

i largely dependent upon the low-
frequency side of your set. In this
articlé the author describes in a
compreheasive and simple manner
the more popular methods of L.F.

‘ coupling, and devices used therein.

K tvttttttotesetsoeeit

These arc choke, resistance capacity, and
transformer.  Of these only two have
achieved great popularity, namely, resist-
ance capacity and transformer coupling.
The choke method is very good, but un-
fortunately it is more expensive than
resistance capacity, and apart from the
fact that the magnification is very slightly
greater it has nc particular advantages over
the former method.

Now, it is wusually considered that
resistance-capacity coupling will give the
most faithful reproduction, provided the
values for the various components are
carefully chosen. In fact in a really good
design it is possible to get very nearly
perfect reproduction, - that is to say, a
straight line response curve from, say, 30

;3!

cycles to 8,000 cycles. In practice, however,
there is really no outstanding advantage
in going so low down tho frequency scale,
since the average loud speaker will not
produce musical notes much below 100
cycles.

Hence it will be seen that the most
economical scheme is to mateh up the
response curve of the amplifier with that
of the average speaker. There are, of
course, exceptions to this; but one must
consider chiefly the type of loud speaker
which the average listener can afford.
Even s0, manufacturers in their efforts
and enthusiasm to turn. out a perfect
coupling device have designed units which
are capable of giving an almost perfect
response curve, and in addition these units
are sold at an attractive price.

Resistance Coupling.

To couple one valve to another by means
of the resistance-capacity method we re-
quire three components. There is the anode
resistance, which is inserted in series with
the H.T. supply and the plate of the valve ;
the coupling condenser, which goes between
the plate of one valve and the grid of the

(Continued on next page.)

FOUR FINE LOW-FREQU

ENCY TRANSFORMERS.

-
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'The R.I. “ Hypermu > transformer (left) makes use of magnetic material of hizh permeability and is capable of giving a very excellent .response curve, Ivext,
we have the well-known Ferranti A.F.5¢. This instrument has a ratio of 3}~1 and a primary inductance of 120/150 hanries.

The Igranic Typa ¢ J 2 {zansforter

(third from left) weighs only 10 ozs. and is very suitable for sets where space is limited. On the extreme right is the Cossor transformer which bas a ratio of 3-1

and a large primary winding,
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HERE ARE SOME

next; and the grid resistance, which
permits the use of grid bias and at the
same time allows the valve to function
properly.  Now, these are absolutely
essential components, and one can connect
them up separately, choosing the different
values for oneself, or altcrnatively one can
purchase a complete unit of suitable make.

Suitable Values

By investing in a unit the listener safe-
guards himself against the risk of unsatis-
factory results, since the values incorporated
in the commercial R.C. units have been
carefully experimented with and can
scarcely fail to give satisfaction. On the
other hand, many listeners prefer to wire
up the parts themselves, and to experiment
with various values with the object of
increasing their knowledge and at the same

time judging for themselves the difference
in magnification and quality when certain
changes are made.

Speaking generally, the higher the value
of the anode resistance the greater is the
magnification, provided, of course, a suit-
able valve is used. It should be borne in
mind, however, that one cannot go on
increasing the value of the anode resistance
indefinitely, and that some sort of com-
promise has to be made. With the average
R.C. valve probably the best all-round
value for the anode resistance is about
250,000 ohms, although one can go up to
.3 megohm and obtain greater magnification.

A well-made L.F. transtormer—the Ediswen.

FIRST-CLASS

L.F.

But, unfortunately, as the anode re-
sistance value increases so the higher
musical frequencies which are reproduced
tend to fall off, and so we are apt to lose a
little of the brilliancy in our efforts to
obtain the very highest amplification.
250,000 ohms, however, whilst not giving
the greatest velume which can be obtained,
certainly strikes a mean between volume
and quality. If, however, the valve used is
one of the H.F. type and not specially
designed for resistance-capacity coupling,
the anode resistance can have a value of
100,000 to 150,000 ohms and will be found
quite suitable. The reader may ask the
reason for not using an R.C. valve in every
case. Well, much depends upon the circuit
used. Let us assume that the R.C. stage is
to follow the detector valve, and that the
detector circuit incorporates some form of
reaction. Now, in most cases, an H.F.
type of valve gives better reaction on
moderate anode voltages than one of the
R.C. type.

Since a higher value of anode resistance
cuts down the anode current and also the
voltage applied to the anode of the valve,
it is obvious that a fairly low value of re-
sistance is more likely to give a freely
oscillating detector circuit than a higher
value. This is an instance where we have
to suit the value of the anode resistance to
the circuit in use, and it is a fact that must
be remembered in purchasing any of the
commercial R.C. units,

The Coupling Condenser

Next we come to the coupling condenser.
Now this condenser has two functions to
perform. The first is that it must permit
as many as possible of the broadcast music
and speech frequencies to be passed on to
the grid of the following valve. Its value is.
therefore, very important. Secondly, the
actual D.C. insulation of the condenser
must be very high, because if there is a
small leak a certain percentage of the anode
voltage applied to the plate of the preceding
valve will be passed on to the grid of the
next valve and distortion may be pro-
duced. Therefore, it is usual to employ mica
dielectric in these condensers. Moreover,
the value of the condenser must be such
that it is constant under all normal working
conditions, and does not vary with tempera-
ture or the state of the atmosphere.
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Lastly, the grid-resistance must have a
value to suit the other two components,
and in addition must be perfectly reliable
electrically. Now the various values chosen
depend upon a number of factors, and it is
not possible to go
into the matter in
any detail in this
article. In the
average circuit,
where an R.C. stage
nmediately follows
the detector valve,
the anode resistance
may have a value
of hetween 100,000
and 250,000 ohms ;
the grid condenser
‘006 mfd. to ‘01 mfd.; and the grid
resistance 1 to 2 megohms.

These values give a very good frequency
response eharacteristic, but- there are, of
course, many other combinations which
also give excellent results.

One of the Burndept wire-
wound anode resistances.

Special Features

Many manufacturers knowing
ference which the constructor has for
choosing his own values, make up R.C.
units having detachable clips for the anode
and grid resistances, thus making it possible
for the listener to experiment as much as

the pre-

The Pye transformer is of the metal shrouded type.
the terminals being arranged along the top for easy
wiring.
he " wishes, Among these manufacturers
may be mentioned Messrs. Dubilier, H.
Clarke & Co., Graham-Farish, Mullard,

Edison Bell, and Lissen Ltd., ete.
It is also interesting to note that the
Igranic Electric Co., Ltd., market a dual-

[
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coupling.

A typical selection of L.F. coupling devices. Reading from left to right these are :
The new Varley push-pull transiormer, The Brandes popuiar model,

The Marconiphone ** Popular,” a compact instrument fitted with reversible feet to facilitate wiri
i The Dubiller and Ormond R,C. units.) (In the case of the Dubilier unif it
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resistance-capacity coupling unit which
enables anode resistances of two different
velues to be. employed alternatively, by
the rotation of a two-way switch which is
incorporated in the unit. The- object of
this scheme is to provide a low-value anode
resistance
in order to
preserve a
high stand-
ard of re-
production
on power-
ful signals,
while at the
same time
permitting
the use
of a much
higher
value for
the  recep-
tionof weak
signals.

The firms already mentioned in addition
to supplying units with detachable clips for
experimental purposcs also market complete
coupling units with the anode resistances
and grid leaks already in position. Messrs.
Varley who market the bi-duplex wire-
wound resistance-capacity - couplers, have-
three types. Type A has an anode resist—
ance of 200,000 ohms, a grid leak of
l-megohm, and a coupling condenser of
008 mfd. Type C has a lower value
of resistance, namely 100,000 ohms, a
‘01 - mfd. coupling condenser, and a -75-
megohm grid leak. Type D has an anode
resistance of 30,000 ohms, and a coupling
condenser of ‘12 mfd., and a grid leak of
half a megohm. These three types are
suitable for various valves and the
impedance ranges are given in the makers’
lists.

A popular transformer selling at the
remarkably low price of 8s. 6d.—
the Lissen.

L.F. Transformers

It is interesting to notc that the N.P.L.
curves for these show a very excellent
frequency response. In the Mullard resist-
ance-capacity coupling unit a grid stopper
is provided in order to minimise the risk
of H.F. currents getting through into the
L.F. stages, and so introducing distortion.

Messrs. Eric J. Lever also market com-
plete R.C. units in two types. These
un.te are both compact. and. reliable.

Next, we come to transformer coupling.
Now, it is generally acknowledged that o
transformer will give greater amplification
than a resistance-capacity stage. On the
other hand it has been somewhat difficult
until recently to obtain high quality
reproduetion with a transformer unless
it. was of a very excellent type. During
the past year or so, however, manufacturers
have concentrated on this problem, and
there are now instruments on the market
which will give reproduction indistinguish-
able aurally from that obtainable with
the best R.C. coupling. Most rcaders will
know that a transformer consists of an iron
core upon which is wound a primary and a
secondary winding.

Step-up Ratio

The primary winding carries the anode
current to the plate of tbe valve and the
secondary winding is connected ‘between
the grid and grid - bias negative of the
following valve. Now a good transformer
has a primary winding consisting of a very
large number of turns, thus giving it a high
inductance value. This is essential from
the point of view of quality. Moreover,
in order to obtain a big increase in volume,
the secondary winding must consist of more
turns -than the primary.

If we divide the number of turns on the
primary winding into the number on the
secondary we get what is termed the ratio

JIn the Carborundum Company’s R.C. unit the anode
and grid resistances are readily detachable.

of the transformer and manufacturers aim
at obtaining the highest practical ratio
whilst maintaining a high standard of
quality. It can easily be seen that if the

" primary is to consist of a very large number

of turns, then in order to obtain a high
step-up ratio the transformer itself will have
to. be .somewhat bulky. In addition, if
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+ the instrument is to be cfficient a large

smount of iron must be used for the core.
Unfortunately, apart from the mechanical
side of the question, directly we attempt
to use a very large secondary winding the
standard of reproduction tends to fall off,

A compact light-weight component specially cuitable
tor portable sets is the Philips.

owing to the distributed capacity between
the turns, which has an effect upon the
higher musical frequencies.

On the other hand, if we endecavour to
obtain a big step-up by using a smaller
primary, then both amplification and the
reproduction of the lower frequencies de-
creases, hence both from the electrical
point of view and the mechanical stand-
point, it is essential to effect a compromise
in design. The modern transformer there-
fore consists of a large primary and a step-
up ratio in the neighbourhood of 3 to 1.
Such instruments are usually called the low-
ratio type because there are certain other
tvpes of transformer on tho market which
are used for speecial purposes and which
have a much higher ratio than this.

The Windings

The design of a really first-class trans-
former requires a large amount of skill,
both from the theoretical and from the
practical standpoint. For instance, various
methods have been adopted for winding the
primary and secondary in order to mjnimise
the chances of mechanical failure.

It is a well-known fact that when any
transformer is working there js a tendency
for the turns to move in sympathy with the
received impulses, and in consequence there

(Continued on next page.)
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ng. The Liszen ‘* Super  which is neatly enclosed in a brown bakelite case and is supplied in two ratios.
will be noted that the grid and anode resistances are detacha

The Formo * True Scale >’ L.F. unit which utilises auto-choke
ble.) ‘The latest. Lotus transformer and the Brown, which is made in $»0 models.
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(Continued from previous page.)
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is a danger of a breakdown oceurring.
Manufacturers have given this point con-
siderable attention, and this has resulted in
various special methods of winding. Then
again, the capacity of each winding, particu-
larly the secondary, must be kept down, and
the usual scheme is to wind on the turns
in sections as distinct from the old method
of placing the secondary directly over the
primary.

Well-Known Types.

We in this country are in a very fortunate
position in having so many first-class
transformers on the market to choose from.
For example, we have the excelient
AF3, AF4, and AFS5 transformers
marketed by Messrs. Ferranti. This well-
known firm has, of course, been associated
with transformer design for many years,
not only for wireless receiver purposes,
but also in connection with power stations
and . electricity supply. One therefore
expects the Ferranti transformer to be a
first-class article as a matter of course.

The makers’ curves show that the instru-
ments are capable of giving extremely
faithful reproduction, whilst the ratio
chosen, namely 3} to 1, ensures a big
step-up in volume per stage. It should be
remembered when incorporating a Ferranti
transformer in a set that the primary
winding has a small fixed condenser per-
manently .connected internally across the
terminals. Therefore no other condenser
should be added externally across the two
primary terminals since it is liable to have
an effect upon reproduction.

Among the other super types of trans-
former on the British market may be men-
tioned the Igranic type which has a
ratio of 3-6 to 1; the R.I. super-straight
line and “ Hypermu " transformers, the
Lissen Super, the Varley, Pye, Mullard,
Marconiphene, B.T.H., etc., ete.

Valve Impedance.

The R.I. “ Hypermu " is a recent design,
and the makers recommend the use of a
form of coupling which is virtually a
“ parallel feed.” The anode current to
the valve, instead of passing through the
primary winding. is fed through a 30,000-

It must always be remembered that
with any L.F. transformer it is essential
to use a suitable type of valve in series
with the primary winding, otherwise the
results claimed by the manufacturers cannot
be obtained. All of the published curves
are taken with valves of a certain definite
impedance, and it will be found that in
practically every case the transformer
makers specify the valve impedance to be
chosen for use with their particular instru-
ment. The transformer and the valve
must always be considered together.

There is at the present time, a tendency
for transformers to get smaller. This does
not mean that the amount of iron used in
the core is being cut down, neither does it
mean that a deliberate sacrifice in the
efficiency of the winding is being made in
order to reduce the size of the instrument.
The fact is that certain of the nanufacturers
have reduced the bulk of their transformers
by using cores of a special high permeability
material and by using windings of alloy
wire and not copper.

The Mullard “ Permacore’ transformer
is one of this type. The primary winding
is wound
with silver
wire and the
secondary
with nickel
wire., which
by its use is
claimed to
reduce reso-
nant peaks
at high fre-
quencies.
The step-up
ratio is 3 to
1 and owing
to the spe-
cial material
used for the
core the in-
strument is
of very
small di-
mensions, a
fact which
makes it of
special
value when
space is.a consideration, such as in portable
sets.

Apart from the more expensite trans-
formers designed to give super quality,
there is a number of others which have been
designed to fulfil the

The recently introduced Varley Ni-
core transformer. Itisclaimed that
the instrument is capable of giving
practically a dead - straight - line
frequency response when connected
in eircuit in accordance with the
makers’ directions,

6

requirements of those
who do not require
such expensive instru-
ments. For instance,
there is the Marconi-
phone Popular model
which retails at 12s.
6d.; the Lissen, which
is remarkable value
at 8s. 6d.; the R.I.
General Purpose ; the
Igranic type J; the
Lamplugh “Quality "
transformer: the

A group of components manufactured by Messrs, Ward & Goldstone.

them may be seen: 1, The Goltone *

ohm anode resistance, and the speech
impulses are passed to the primary via a
1-mfd. condenser. The N.P.L. frequency
curvo for this instrument shows that it is
capable of giving remarkable reproduction.

J Grand " L.F. Transformer ; 2, The
Goltone * Junior,” and 3, the Goltone L.F. Choke.

Among Dunham, the Goltone

“Junior,” efc., ete.
These instruments,
whilst selling at a moderate price, are all
capable of giving very good results.
Messrs. Varley are also turning their
attention to nickel-iron corc transformers
which they are marketing under the name
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of Nicore 1 and Nicore 2. The makers
claim that the instruments are capable of
giving a straight-line frequency response
with an overall amplification of over 70
when connected as an ordinary transformer.
It is also stated that when the resistance-
feed method of coupling is employed, a
dead straight line from 50 to 6,000 cycles
with an amplification of approximately 60
is obtained.

The Present Trend.

If one can judge from the present trend
of design. transformer manufacturers will
soon be divided into two schools. On the
one side we shall have those who are con-
centrating upon instruments which employ
an alloy core and possibly special wires for
the primary and secondary windings, while
on the other hand there will be those who
prefer to use ordinary transforner iron for
the core and copper for the primary and
secondary windings.

There is, of course, no such thing as the
perfect instrument and in the development

'of the science it is only natural to expect

some difference of opinion among designers.
The fact remains that whether the instru-
ment employs an iron or an alloy core, it
will give cxcellent results provided it is
made by a well-known firm, and that it is
connected in circuit in conjunction with a
suitable type of valve as recommended by
the manufacturers.

So far we have not mentioned push-pull
amplification. This method has never
achieved any great popularity in this
country, but there is no doubt that it has
certain advantages, particularly in cases
wherc a very large volume has to be handled,

Push-Pull Amplification.

With a push-pull transformer it is
necessary to use a special push-pull output
transformer to feed the loud speaker, and
in general push-pull amplification is more
cxpensive in its first cost than ordinary
straightforward transformer coupling. The
volume handled by the ordinary domestic
wireless receiver is scarcely sufficient to
warrant its use in the majority of cases,
but when it comes to the question of filling
a large hall or giving an open-air demonstra-
tion then push-pull amplification is worthy
of every consideration. Therc are certain
firms who market specially designed push-
pull output transformers and among them
may be mentioned Messrs. Ferranti, R.I.
Ltd., Varley, Pye and Igranic, ete.

The Brandes type “E™ L.F. transformer utilises
an alloy core and has a bigh primary inductance. The
case is of bakelite.
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STILL
MAINTAIN THEIR |
PRE-EMINENCE i
AS THE FINEST &

AUDIO-FREQUENCY i
: P 'Q %
COUPLINGS &
TYPE AFS5. £
- 30/-
§§ Their guaranteed characteristics, together with their fine workman- §§
H ship and almost entire immunity from breakdown, render them -H
as the final choice of the Radio connoisseur. 2=
2t Ferranti Transformers are incorporated in the best Receivers, they EE
H are used in Sound Film Amplifiers and in connection with the H
i manufacture of Gramophone - Records—in  fact, everywhere H
g; where Quality is the first essential. H
;; FERRANT! LTD. HOLLINWOOLD LANCASHIRE §§
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FROM THE TECHNICAL EDITOR’S NOTE..BOOK

MAGNUM REACTION CONDENSER.

A NEAT little reaction condenser is the
latest addition to the range of com-
ponents due to Messrs. Burne-Jones &

Co., Ltd. Itis eminently suitable for inchu-
sion in *“ P,W.” receivers where such a device
is specified. The designis on straightforward
lines. There is a small ebonite back plate
and on this are mounted :the fixed vanes.

which carry two terminals which, Tor eross -

connections, are very useful.

Connection to the moving vanes is made
by a terminal mounted on the chonite back
.plate, a metal strap from this béing locked
to the bush. A feature of this “ Magnum *’

The new “ Magnum *’ Condenser.

condenser is that its movement is stiff,
though smooth. The stiffness is probably
deliberately inmtroduced, and a certain
degree of this quality is undoubtedly
desirable in small ‘reaction condensers.
Nevertheless, we are of the opinion that the
‘“ Magnum ”’ condenser semt us has a slightly
too stiff movement, although no doubt the
precise adjustment we look for in Burne:
Jones’ components will be achieved when
the article is 'in production.

MARCONI $.G. VALVES.

I can never handle an 8.G. valve without
-experiencing a certain amount of national
pride. The practical screened-grid valve is
definitely a British innovation.. It is true
that the principles of it were demonstrated
previously, while multi-electrode valves in
general are comparatively ancient concep-
* tions, but the hard fact remains that the
arrival of the first British 8.G. valves in
America created a radio uproar.

There was a mighty.rush to obtain them
and specimens were sold up to £70 each.

And, by the time America went
into the production of screened-
grid valves, they-were familiar
to almost every amateur in this
country.

And there 4s no douht about
it that the «“8.G.” is a wonder-
ful device. In theory and
construction it is moderately
straightforward. The following
words from a leaflet accompanying the new
Marconi screened-grid valves could not be
improved upon for conciseness and lucidity
of explanation.

How S.G.’s Work. )

The capacity between the grid and plate of an
ordinary threc-electrode valve gives rise to reaction
effeets in high-freqnency cirenits,  Although many,
noutralising systems have been devised, none of
these are satlsfactory whén more than a limited wave-
length range is to be covered. and to avoid oscillation
a certain degree of amplification has to be sacrificed.

Marconi Type .8.610 containg an extra - grid
placed between the usual control grid and the plate.
This scrcen grid.is connected dirvectly to some point
on the H.T. battery,-hetween 60 aud 90 volts being
applied. While it doer not seriously impede the flow -
of electrons from filament to plate, it almost entirely
overcomes the eapacity ‘“feed back’ from plate to
control grid.

As a result, & far higher magnifieation per stage
becomes possible, and provided that adequate pre-
cautions with regard to screening and wiring, of the
circuit are taken, no reaction effects should arise to
limit the efliciency.

,The filament of Marconi S.G10 is surrounded by
a normal type grid. Outzide this there is the screen
grid, of rectangular shape and carrying at its lower
extremity a circular plate reaching almost 4o the
glass bulb. Control grid and filament connections
are to the usual pins in the cap. The sereen arid is
joined to the normul anode pin und the anode itself to o
terminal at the top of the bulb. i

The ecreen grid otvercomes ‘ feed haek * reaction
within the valve. To obtain full behefit of the high
magnification it is nlso necessury to ensure that
external feed back of energy from one circuit to
another cannot oceur. ‘This * feed back ” may take
place inductively and capacitatively between coils,
condensers and parts of the wiring. . Clearly, then, if
absolute stability is to be assured. adeguate stage by
stage screening must be used. A sereen round coils
or condensers alone is insufficient cxcept perhaps
for one stage, as considerable interaction may stiil
oceur in the wiring 4nd other components.

And yet to achieve the remarkable
characteristic of this new 8.610 Marconi
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either selective or inselective. Its direct
fiinctions are associated only with rectifica-
tion or amplification. The circuit in which
the valve becomes a factor, or the set in
which the valve is used, has to be criticised
on that count. )

The truth is that-the-8.G. valve provides
such enormous amplification that it gener-
ally replaces two ordinary valves with their
accompanying two tuned circuits and, in
this way, selectivity begins to suffer, unless
precautions are taken.

Very Attractive Proposition.

Further, there is none of that distributed
reaction to reduce circuit resistances and
damping, and thus build up, on the wrong
sort of foundation, a satisfactory degree_ of
selectivity.

The S.G. valve, used properly, is a very
attractive proposition, and it is clear that
its wonder is not as yet fully appreciated.

There is a 4-volt Marconi valve of the
screened-grid  high-frequency type now
available, and this is the S.410. Its charac-
teristics are filament volts 4; filament

AU

Traders and manufacturers are invited
to submit radio sets, components, and
accessories to the ‘“ P.W.” Technical
Department for test. All tests are
carried out with strict impartiality
under the personal supervision of the
Technical Editor, and readers are asked
to note that this .weekly feature is in-
tended as a reliable and unbiased guide
as to what to buy and what to avoid.
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current ‘1; anode volts 100 to 150;
sereened-grid volts 60 to 90; amplification
factor 180 ; impedance 200,000 ohms. Both
the S.610 and the S.410 are extremcly
efficient valves, and mark a definite step
forward in valve design.

VARLEY COMPONENTS,

We have now received full details of the
large range of fine components the Varley
people are placing in production.  The
range includes L.F. chokes for all purposes,
intervalve L.F. transformers and trans.
formers for mains units.

In due course, we will be _publishing
reports on these Varley products, and
readers’ will be able to examine their
excellent specifications.

valve you would quite logically
assume that some other factors
were at work ; something that
was harnessing the eleetrons
and making them do much
more than double their ordi-
nary work.

The type S.610 has. quite
ordinary filament character-
istics ; that is, it ‘consumes: 'l
ampere at 6 volts, and its
anode volts are rated at 150
maximum, 60 to 90 screened-
grid volts being specified. And
yet an amplification factor of
210 is obtained. The im-
pedance of the valve is 200,000
ohms, s0 that in order to
achieve colossal amplification
a proportionally high impe-
dance anode circuit is essential.

™

It i3 said that the S.G. valve
is insclective. This is, of course,.
less than half a truth, inasmuch
a8 & valve cannot be said to be

Nr. F.

W. Btraw, wireless and gramophone dealer of Colchester

(lett with microphone), and his portable outfit with which he

attends sports meetings for a moderate charge.

consists of broadcasting the results of each eveat, interspersed
with musical items supplied by gramophone records.

His servica
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H.F. CHOKE'®

A CHOKE WHICH
REALLY DROES CHOKE
ON ALL WAVEBANDS
FROM 20 TO
2000 METRES

The finest quality materials and the

high-class workmanship used in the
manufacture of the LEwcos H.F. CHOKE
make it supreme. Equip your set

with a Lewcos H.I'. CHokeE and be
confident of perfect reception. A chart
showing its performance and full par-
ticulars will be sent on application.

PRICE 9’« EACH

THE LONDON ELECTRIC WIRE|
COMPARNY AND SMITHS LIMITED,
Church Road, Leyton,
London, E.10

Trade Counter and Cable Sales:
7, Playhouse Yard, Golden Lane, E.C.1.

b ol hADLAAMALLALAAALAAALAALADAANALAAMAALANAA
TS VYO U IS VY P VYO VIV T O I VYV IV VIVIVYVEVY

Beneath the trees,
on the river, beside

the sea, magic
enter-

minstrelsy
tains the company
with living music
from across a con-

tinent — Burndept
Portable Radio is
i your medern trou-
| badour.

LET THE WANDERING MINSTREL
ACCOMPANY YOU - - -

Like the Minstrels of old, you can now carry
your music and your enterfainment with you.
Take a Burndept Screened Portable wherever
you go—to fennis, or picnics, or holidays-—
and dance fo continental bands or listen to the
best music at home and abroad. The Burndept
Screened Portable gives you the choice of
some 20 programmes at clear loud-speaker
strength — its magic is complete within a hand-
some aftache case. Thousands of lovers of
the open-air this summer are discovering the
reliability, the simplicity and the perfection of the

Burndept

SCREENED PORTABLE

4 valves, including Screened Grid ; enclosed cone loud-
speaker ; calibrated wavelength scales; single switch
for long and medium waves ; fitted with turn-table.
N.B.—The new Complete incrocodile grained hide or mahogany cases:

wavelengths will not £25 . 12 » 6

necessitate any alter-

ations to  current

Burndept  Receivers. Write for Catalogues and Hire Purchase Terms to ¢

BURNDEPT WIRELESS (1928) LTD., EAST-NOR HCUSE, BLACKHEATH,
LONDON, S.E.3 B.2g

Ty T e A e bl i

Hear the Burndept
Screened Portable at
Keith Prowse, Har-
rods, Mudie's or the
leading dealers in al
parts of the country.
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A “P.W.” WHITE PRINT.
The Editor, POPULAR WIRELESS. . -4

Dear Sir—May I draw your attention to ihe
cxcellent performance of one of the sets of your
White Print scries, No. 9. P .

A little over three months ago I built this Short-
Wave set as an experiment, and T Liad never worked
on high frequencies before. Since that time I have
had over 1,100 telegraph and telephony stations
between 15 and 50 metres, the chief being : V K-3 L O,
W2XAF W2XAD, nond W2XO0. The others
are chiefly amateur stations of 61 different countries
in all parts of the world. Of this number 13 arc
Pritish Colonies. All this waz done with a 0005
tuning condenser and no slow-motion dial, and part
of the time T had only 80-40 volts on the fast valve.

Thanking vou for the circuit of a most wonderful
set, and wishing your paper all sueccss.

Yours faithfully,
A. D. STENNING.
orth Harrow, Middlesex.

¢“P.W.” “ RANGE FINDER.”

The Editor POPULAR WIRELESS.

Dear Sir,—I have been interested in_wireless for
some time now, but never so much as 1 am to-day
through continnally taking In your valuable paper.
In Jupe, 1928, I constructed the “‘PP.W.” Range-
Tinder,” and at once found it a great success, so I
made it into a complete set, with a three-valve
Reinartz, making an H.F. Det. and two stages of
transformer - coupled amplification, followed by a
choke fitter, which I found improved the tone and
volume. I have made no end of tests, and on several
occasions bagged 55 stations in one evening, varying
from R 5 to%ﬂ). Since the aiteration of wave-length
on June 30th, 1929, my average bag has been 45
Lut apart from Turin, which I find has been mmme&
badly on most nights, the programmes have been
perfect when atmospherics have allowed. Of a day-
time Langenberg s just nice, till 5 G B starts,
Britssels week-ends are the same, but Huizen, which
I 8nd this week are on 208 metres,. is enornious-
volume., After 10 o'clock at night I have had to
use volume control on the, following _stations :
Budapest, Vienna, Brussels, Katowitz, Frankfort,
Toulouse, Hamburg, Glgiwitz, Turin, Kaigerlautern,
T.eipzig, Horby, Nurnburg, Cologne, and’ Fiersburg.
Ho I den’t think I have got anythlng to grumbleat,
in fact I congratulate the “ P. W.” Rescarch De-
partment for turning out such a good wunit.  So.
viis‘ning “P. W.” every success in the future, T will
close.

Yours faithfully,
A. Loxa.
Dagenham, Essex.

A MAINS VALVES CIRCUIT.
The Editor,” POPULAR WIRELESS.

Dear Sir,—During the past six months I have
been experinenting with: indirectly-heated mains
valves, and I venture to think that the receiver
developed from these experitoents may be of intercst
to many.of -your readers, as an indication of what ean
be dono with these vaives in thé way of producing a
really powerful receiver, * I enclose & circuit drawing.

Indirectly-heated mains valves give considerably
more amplification than their equivalents for battery

A e e

, CORRESPONDENCE. L

A “PW.” WHITE-
PRINT. r

“« PW.” ¢« RANGE FINDER "—A
MAINS VALVES CIRCUIT.

Letters from readers discussing interesting and
topical wireless events or recording unussal
experiences are always welcomed ; but it must
be clearly understood that the publication of
sach does in no way indicate that we associate
ourselves with the views expressed by our ¢
correspondents, and we canhot accept any
respoasibility for information given —EDITOR.
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operation, so that it is easy to see that the rangé
of this set even on a frame is8 very great. All the
high-powered stations on the long-wave band come
in at fine volume even during broad daylight, as
do many of the good ones on the short band. At
night, of course, there are mary dozens of good trans-
missions well received.

In conjunction with a good centre-tapped frame
aerial the sclectivity is all that could be required.
Konigswusterhausen being easily separated from
Daventry 6 X X. ‘The quality of reception is very
fine, and there is a distinct absence of valve noises
and mush usually associated with a powerful set:
such as this. The set is absolutely stable over both
broadeast bands with the fill rated voltages on ali
the valves. There is no sign of motor-boating or
kindred troubles, accounted for by the facu that a
very complete systema of de-coupling is employed.
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Wave-band switehing is effected by two switchss :
one incorporated in the frame, and the other on the
panel. The three variable resistances in the anode
feed leads are.enclosed inside the set, and once put
to their correct values need mnot be touched. Each
section of the set ls completely screcned. It is
important that the L.F. portion of such 2 get as this
be screened, otherwise there will be interferenco
from the frame aerial and, further, interaction with
the mains apparatus might be set up.

The screening-grid voltages were obtained throngh
potentiometers, which is accepted as the best modern
practice. A special aperiodie coupll?[%hi h-frequency
choke s nsed to couple V, to V.. is has an extra
high impedance. To conneet V, to V, shuuat-fed
tuned grid is used. Among the several reasons tha$
})irompt,ed this was the damping introduced by the

.F.C. as an aid to stability.

Using A Pick-Up.

Rectification can be by grid leak or anode hend at
will by putting a positive or negative bias on the grid
of the detector respectively. I can find little to chooss
between the two methods as regards quality ; the
first being perhaps the more sensitive. Experiment
indicated that the only satisfactory method of volums
control was by a variable resistance across the

~primary of the L.F. transformer, all the others tend-

ing to introduce hum; and as It was desired to con-
trol volume to both L.F. valves, the transformer stage
had to be placed -first, which, although unusual,
proves perfectly satisfac%ry in practice.

Another feature which is wnusual is the method
used to connect a pick-up into the circult. A single
open jack is used, wired as in the drawing. It is
absolutely essential with mains - valves that the
leads to the grids be the absolute minimum in
length, otherwise hum is apt to be introduced, so that
to break the grid tead by the insertion of a jack in

the ordinary way would be fatal, The fllaments of
the unused valves are not switched out when the pick-
up is in use, as this wou!d

Fring Arminy s

3tees

S,

upset the high- tensioa
adjustments owing to the
decreased load.

Anode current is obtained
from a transforimer givirg

250 volts at 60 milliamps

[T
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P

in  conjunction with a
Marconi U5 rectifving
valve, In addition, the
transformer has a 4-volt
secondary giving ¢ amps
ts for the filament current.
In conclusion, 1 may say
that by careful packing it
has been possible to build
the whole set, with all mains
apparatus Into a eabinet
measuring only 26 in.
., by 12 in, with the usual
7 in. panel, without de-
tracting in any way from

i

)]

the ecfficiency of tke
cireuit.,

== 1

Yours faithfully,

vizg

This is the full clrouit described by Mr. Wait,

+P. STEWART WATT.
Aberdeenshire.

%INCE my last week’s note about com-
».J plete screcning of receivers as a oure

for severe outside interference, 1 have
given the whole thing up as a bad job!
Complete screening of my receivers results
in no appreciable improvement regarding
interference, a distinot falling-off in signal
strength and the sudden arrival of hand-
capacity eoffects which have never been
present before !

I shall look into the matter of a different
layout in the same cabinet, but it is fairly
obvious, from the rezults 1 have observed
so far, that practically all the interference
that worries us on the shorter waves is
picked up on the aerial, and that screening
is very little help. Perhaps somcone will
s}llxggest using an indoor aerial and screening
that !

A Home-Made Eliminator.

I have been experimenting with a home-
made H.T. eliminator (working from A.Ct),
and also with one of the commercial
variety, in conjunction with my own
short-waver. The commerecial eliminator
(quite & well-known: make) produces a
terrific hum when the set is just on
the point of oscillation, and the home-
made one, with rather more smcothing,
doe3 not;

b e S e e e e S = - 4

SHORT.-WAVE |
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By W. L. S. i
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Yet these two are indistinguishable in
their performance on the broadcast wave-
Jengths. Strange though it may seem, I
believe.it i3-an alteration in the set that is
going to put matters right where the
commercial one is concerned. I am incor-
porating an efficient H.F. filter in the
detector H.T. lead which will, I believe
‘and hope, reveal the cause of the trouble.
The slightest trace of H.F. feed-back
through the supply, when the latter is
derived from A.C., secms to cause severe
hum, and I think the extra smoothing in
the deteotor H.T. lead of my own eliminator
is merely having the same effect as another
resistance (or an H.F. choke) with an efficient
by-pass to earth incorporated in the set.

Incidentally, on the subject of eliminators,”
when one wishes to.use one for short-wave
work,- I have found that it always pays
to insert an I.F. choke in the low-voltage
tappings, if these are provided by the

serics-resistance method. When a potential
divider is used, I don’t think much trouble
is experienced, but wherc the eliminator
incorporates either a fixed resistance or a
¢ Bradleyohm,” “ Clarostat,” or similar
device, quite a small L.F, choke in series
with it will be beneficial,

Readers’ Own Results,

As these notes are to be considerably
longer every third week, I propose to koep
any circuit diagrams, sketches, etc., that
I come across, and that are likely to_be of
interest, and to serve them up with every
third week’s notes. And may 1 remind
readers once again that I alwaye appreciate
their opinions, and particularly accounts
of their own experiences, whick are always
interesting. It i8 impossible to makc these
notes interesting to all if I ‘am confined
to my own doings and my own opinions,
about which no one probably worries very
much.

Several readers, by the way, have asked
queries about my own wave-meter, and I
propose to disclose a few details of that
remarkable instrument shortly. Mcanwkile,
I am making it sufficiently ' presentable
to face the camera without a blush, as it is
of rather a crude nature at present, to put
it mildly,
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No fiddling about with
nuts and connections once
you’ve built your set with
Lotus Components—easy
to fix, quick to-assemble,
neat, compact and utterly
reliable, Lotus Com-
ponents work together in
perfect harmony and
ensure instant response
and fulfilment of your
highest hopes.

Vernier
Dial, 419.

Every Lotus unit is fault-
lessly accurate—every one

sl,),%g' gra  is compact, practical and
““o/°™ of the latest amnd best

pattern. All good circuits
recommend Lotus Com-
ponents; they are the best

and safest choice for
every set.
Use
LOTUS COMPONENTS
for the

#.. MULLARD AND OTHER
ADVERTISED CIRCUITS.

From all radio dealers.

]LJIIﬁg

COMPONENT?

“he Lotas range includes L.F. and Power
Transformers; Variable, Reaction and
Differential Condensers; Valve Holders;
Dram Dials; Flat Vernier Dials; Dual Wave
Coils; H.F. Chokes; Coil Holders,- Jacks;
Switches; Plugs, etc. Send for literature,

Garnett, Whiteley & Co., Ltd,,

Lotus Works, Liverpool.

Causton
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Set

is tlze H T BATTERY

O ensiure the most satisfactory results, the high-

tension battery in a portable set should be the
very bes: obtainable—a Siemens—specially desxgned
and constructed for the purpose, combining minimum
size and weight with maximum efficiency.

Siemens Portable H.T. Batteries -are British made
throughout, and are obtainable from your dealer.

POPULAR TYPE
VALUE FOR MONEY

No. 1202. 100 volts,
Size103 X "583" % 3°
high.

13/-

STANDARD TYPE
FOR BEST
PERFORMANCE
No. 830. 99 volts,
with grid bias
included. Size
9" % 5"% 3" high.
17/

No. 831. 108 volts.
207X 57X 3" high,
18/-

HIGH CAPACITY
TYPE

Provides nearly

TWICE the out-

put of current

of the ordinary
type.

No. 1075. 126 volts.
Size 10" X 6" X 4°
high.
25/-

No. 1077. 108 volts,
0"X 58" X 4" high.
21/6
No. 1088. 126 volts.
95" X 53" X 4}"high
25/-

{For National
Portable Set).

IEMEN

PORTABLE RADIO BATTERIES

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

. /|
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Model 014 Price New Price
Cio.. {5100.. £315 0

Crz.. £f7 so.. £512 6
Cig4..{f13100.. £11 0 0
C24..£24 00..£20 00

These substantial reductions

are made possible omly by

reason of the greatly improved

production facilities, made

available in the new and exten-
sive Celestion factory,

Obtainable from any high-class
Radio Dealer.

Write for free Booklet lo -
CELESTION, LTD., Dept. B,
KINGSTON - ON - THAMES,

Popular Wireless, August 17th, 1929.

All Editorial

communications

worl:. - The Edilor cannot accept responsibility for manuscripts or photos.

to - be

addressed to
POPULAR " WIRELESS, Tallis House, Tallis Street, London, E.C4.

The Editor will be pleased to consider arlicles and photographs dealing wilh all subjects ap[rclr,tainin” to wireless

the- Editor,

Every care wil e taken to return

MSS. not accepled for publication. A stamped and addressed envelope must be seal with every orticle. All
inquirics concerning advertising rates, elc., to be addrcssed to the Sole Agents, Messrs. John H. Lile, Ltd.,

4, Ludgale Circus, London, E.C.4

The coniructional articles which appear from time-to time in this journal are the outcome of research
and experinentol work carried out with a view to improving the techuique of “wireless receivers. As mueck of
the information giten in the columns of this paper concerns the miost rccent developments in the radio world,
some of the arrangements and specialifies described may be the subject of Letters Palent, and the amateur
and the t{rader would be well advised to oblain permission of the patentces to use the patenis before doing so.

QUESTIONS AND
ANSWERS.

CUTTING OUT ONE STATION WITHOUT
BRINGING IN ANOTHER.

G. W. (near St. Albans).—* As I have no
volume control I have to detune the set a little
to bring down London to the required strength,
putting both the H.F. and the aerial dials out
of tune a little. Sometimes I can get exactly
tho volumo I require without trouble. At
other times, although I can get the volume
right, I bring in another station, and waste
time finding the correct position for volume
without interference. What is the best way of
detuning in such circumstances ? "

Where two dials have to be detuned in this way the
correct procedure is to turn onc dial up a little and
the other down a little until the required degrec of
volume is obtained. It does not matter whether it
is the H.F. or the acrinl condenser which is turned
np, so long as the other condenser is turned down, thus
throwing the two circuits right out of tune with each
other, as well as out of tune to a lesser degree with the
Hh’l]ﬁ()ll whose programme it is desired to reducc in
volume.

THE ‘‘P.W,”” STANDARD LOADING COIL.

L. W. (Loughborough, Leics).—* As half
the pleasure in wireless lies, in my opinion,
in contriving as many parts for oneself
as possible, I should like constructional
details of the ‘P.W. Standard Loading
Coil, preferably with sketch.”

The’ main points in construction can be pathered

from the accompanying illustration, which shows
(left) the arrangement of the terminals, tiic method

—

of arranging the turns (centre), and (right) the other
end piece and method of supporting the coil.

Those who desire to do so cin obtain one of the
standard formers (Burnc-Jones, Paroussi, Ready
Radio, Wright and Weaire, ete.) which has a series
of saw-cuts in the ribs. These form slots for the
winding, and in cach of these must be wound 27 turns
of 26 D.S.C., making 216 turns in all.

Tappings can be brought out in any convenient
fashion, at 25, 60, and 80 turns, counting fromn the
beginning, which should be labelled 0. ‘Fhe end of
the winding should be marked 216.

It a ready-made former is not to be employed a
lece of ribbed * Becol!” tube may be used, 1% in.
ong, and 3 in. diameter over the ribs. In this casc

cight saw cuts should be made, right down to the
full depth of the ribs, and each about 1/16 in. wide.
A space of § in. should he left between these cuts.

Any destred method of iounting may be emploved,
}I)lut,_of_ ]coursc no metal must be placed in the Reld of

1e coil.

CONNECTIONS FOR AN QUTPUT CHOKE.

V. L. (Bristol).—“I got a 20-henry L.F.
choke and a 2-mfd. condenser with the idea
of installing choke output for the set, but
since purchasing this I find there are several
ways of doing this, and I should like your
opinion as to the most effective and most con-
venient method.”

Provided the condenser is a good quality one. able
easlly to withstand a higher working voltage than
that which is applied to the plate of the last valve,
you can use the standard one-condenser-output type
of connections which are detailed below.

Undo the loud-speaker leads, and across these
terminals connect. your choke. On onc side the
choke, will now be connected to the H.T. battery,
and on Its other side to the plate of the valve. That
end of 10 whieh is thus cohnected to the plate of the
valve should now be joined externally to the new
condenser (leaving the connections to the plate as-
formerly), and the remaining slde of this 2-mfd.
condenser should be joined to one of two new lond-
speaker terminals.

(Continued on page 732.)
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— clear & steady-
serenee tranquil
thats EVER READY

Sets with Power Valves requiring a heavy
emission wf current need Ever Ready Popular
Power Batteries' to give satisfactory and
" economical servioe.

POPULAR POWER 60 volts .. 136
” n 64 ,, .
w - 99 , ..22/-
105 , .

TRANSFORMERS

=S

hard job before |
FLUXITE-

FLUXITE is sold in tins, SOLDERING
price 8d., 1/4 and 2/8. SET Semplete /'

Anotheruse forFluxite:Harden- ,
ing Tools and Case Hardening. 7 6

. The RADIOGRAND, as shown . -
LBRITISE above, is a component of outstand- Ask for leaflct on improved methods. o ]LAMP
MADE Ing merit and remarkable value. FLUXITE LTD., g)ley /
Used by all the high-cl. ¢ mana- - Dept. 324),
‘f::zct:r:r'g 'a:d 'xgoldce‘:‘:sr;:uhere. re— Rotherhithe, S.E.16. — -

= ]
—
TELSEN ELECTRIC CO., LTD.- g ’
MILLERSTHI{E‘E’?PE;SR:MING.HAM; - IT S|MPL|F|ES ALL SOLDER|NG 3
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RAYMOND’S

27 & 283, LISLE ST., LONDOHN, W.C.2
Come to LEICESTER SQUARE TUBE
This address is at the back of Daly’s Theatre
Phones: Gerrard 4637 and 2821

HOURS OF EVERY DAY 9 to 8

SATURDAY 9 to 8
BUSINESS sun. MORN 11 to 1

—MASTER THREE STAR—

3 SmIn V. holders, Conibined wave coil, Permacore

(,s limax L.F., H.F Choke, Battery Switch,
J B <0005, J.B. 2
meg., holder, -0001 ﬂxcd panel brackets,
8 plugs, “Flex, Links, 4 t:ngmved termlnals, Base-
board, all s(rmvs, Alaminium mnel ready deitled
or cbonite, i preferred), Grid Bias, andsome
merican Type CalAnet, hinged }d, '3 Mullard

valves.
PIRST PAYMENT -
and 1}, MONTHLY payments of 16/11.

“TITAN” UNIT|WE STOCK

8ulgin, Ferrantl, Ekco,
Amplion, Oelnnon, Igranlc
Lissem, M.P.A.. Ediswan,
Cossor, Six-8ixty, Colvern,
Cyldon, McMichael, Wa!mel,
‘Polax, Climaz,

Ph{lﬂps Mullard. andallstnn-
dardcomponents,valves,etc.

ORMOND
S.M. Drum Dlal 5/=3 Rhen.
stats, 6, 1 30 ohm, 2/-;
Midget - ax.

: Dia 5/9. .L.F.
APPROVED ! Y Wo' alway
EDITOR !5 ™| Stock afl OTMOND PaARIS,

—S“TITAN THREE
CP.W,, % 212129, Klt of par!s a.p(%oved by Editor.
0005 Variable §.M Lissen L.¥
8/6 (add balancs mhcr). 2 S witohes, S ITEAN GOTL
NIT, R.I. H.F. Ohoke, 0002 and 2 of -0003 ﬂxed
.meg. Leak, Holder, 2 Mansbridge Condensers.
tandard Screen, 2 H.T., Fuses, 11 En ravcd ,
erminals, Stnp. Screws, Wire, Flex, &f
Baseboatd, 7 Panel. Abme usualty
72/6. Rcduoi:,d untll Aug:ust 30th

" ‘Wett Cash.

MUST BE CLEARED.

SPLENDID 3 VALVE LOUDSPEA KER SETS
RE%DY TO %

In Handsome
Cabinet.
Recedves Lon-
don,56B,5XX,
andy many
Continental
Stations.

65

Nett Cash.
Carr. and
Packing
3/6

READY

STRAIGHT 3 CIRCUIT, OR
. MASTER 3 STAR CIROUIT
JUST SWITCH ON—THAT’'S ALL.
TO USE. goh?pxl;w with 3 Dull Emitter Valves,

" 1. All parts on Baschoard. Hinged
Tax Paid. Lid. Various pPancl Desighs.

Please

SPECIAL INCLUSIVE PRICE 25’_ Wy’
send list.

FOR CASH ORDERS OVER

ORDERS OVER 10/-
C°O°D° PAY POSTMAN (U.K.)

Kits of Parts for ALL CIRCUITS. EASY PAYMENTS
on many lines over £3 in value, No large first pay=
ment, No overcharging, All goods Value for Money.

HANDSOME OAK POLISHED
SPEAKER CABINETS 13x13x 8

Fret front various designs..

127414 rost 12

BLUE
spoT 25/=

66K (101)

During August the
Cabinet, 12” Cone and
Blue Spot. 66K 4-Pole
adjustable balanced
armature model,

27111 2,
90’5

ALWAYS READ QUR WEEKLY ADVTS. =P.W."

1/- Postage.

RADIOTORIAL
QUESTIONS AND ANSWERS

(Continued from page 730.)

The remaining one af these terminals is joined to
the L.T. negattve wiring, and when the loud speaker
is conneeted aeross these terminals it will be found
that it works just as well as formerly, but with the
additional advantage that no steady current is being
driven through it from the H.T. battery.

Do not forget that with the type of loud speaker
which has an adjusting screw [t may necessary to
alter this slightly when the speaker is changed over
to the new loud-speaker terminals, because its most
sensitive .adjustment will necessarily be different
under the new conditions.

NUMBER OF TURNS FOR AERIAL AKND
FOR GRID COILS. - __

F. S. (Norwich).—* This year I am foing to-
try and see what I can do with an H.F., Det,,
2 L.F. as straightforward as possible. As 1
have accumulated a number of plug-in coils,
do you think these are quite efficient for aerial
and grid eircuit coupling, and, if so, what coil
sizes should I use ?

Well-made plug-in coils are very eflicient, and with
this type you have the advantage that the coupling
between the aerialt and grid circuit is casily variable
over wide limits,

The size of the acrial coil affecta the degree of
seleetivity available, and as vou are situated at soinc
dlstance from the transmitting station this faetor
will prebably not be very important by .your ease.
If, however, vou were close cnough to the loeal station
vou would heed to use a very small coil in the acrial

SR AR A
“P.W.” TECHNICAL
QUERY DEPARTMENT

Is Your Set * Going Goad ”e

Perhaps some mysterious noise has_appearcd
and is spoiling your radio reception ?—Or
one of the batteries seems to run down
mitich faster than formerly ?—Or yaou want a
Blue Print ?

Whatever your radio problem mayv be, re-
member that the Technical Query Depart-
ment is thoroughly equipped to assist our
readers, and offers an uns tvalled service.

HIHIRII

Full details, including scale of charges, can
- he-obtained “direct from the Technical Query
Dept., Porurar WIRELESS, The Fleetwny
House, Farringdon Street, London, E.C.4

A postcard will do : On receipt of this an
Application Form will be sent to you free
and post frec immediately. This application
will place you under no ol)lmat.lon whatever,
but having the form you will know cxactly
what information we require to have before
us in order to solve your problems.

LONDON READERS PLEASE NOTE:
Apfllcahons should NOT be made in person
‘leetway House or Tallis House.

=

GO T T T T O T b

socket to get enough scleetivity to eut out the local
station, even though in so doing yvou would be saeri-
fieing a little of the volume on distant stations.

The actual size of the aerial cofl o be used depends
partly upon the size of the aerial, for if you have a
large aerial you should use a f'url\ small coll ; while,
on the other hand, a small aerial nccessitates a rather
Inrger coil. In normal circumstances the aerial socket
requires a No. 25-, 35-, or 40-turn coll to cover the
250-600 metre wave-band. -

When changing over to the long waves a 75- or
100-turn coil is required for the aerial socket. In the
secondary or grid socket the correet coil will be a
No. 60 or No. 75 for the lower wave-band, but for
long-wave reception you will require a No. 250-turn
coil in the secondary socket.

THE LEVEL OF THE ELECTROLYTE.

“Actp ” (Shaftesbury).—* Is it a fact that
the accumulator plates should never show their
heads above water ? 7

The plates of the accumulator should always be
covered by the electrolyte, and If in time, through
evaporation or other cause, the level falls, this must
be raised again to prevent the plateﬂ becorhing
exposed to the air inside the accumulator.

Normally, any electrolvte losses which occur in this
way should ‘be made good by distilled water, because
it is only water which has evaporated and the acid is
at full strength, thoueh it is of smaller volume than
it should be. 1f, however, owing to the accumulator
having been handled cmelesslv some of the electrolyte

(Continued on page 734.)
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proer)

to the wonderful

WATES
VOLT-AMP

RADIO TEST METER

This wonder meter has proved itsell
the most handy and usetul testing
instrument in the Radio world.

Avallable from dealers everywhere, in-
cluding Halford’s and Curry’s Btores. o
by post direct, with instructions for
use and the New Wates Pormula which
enablesaccurate Eliminater readings
to be taken with this meter. No valve
set user should be without it!

8/6

r Readings.

0450 volts Case obtain- {
0-6 volts sile separ |
0-30 milliamps B |

GET THIS EXTREMELY HANDY CASE.

Pleasing appearance.
Substantially made with
smart mottled black
finish. Purple plush base
and satinette lined lid,
well-made fttings.
From dealers or by post direct, §
Cet yours NOW. i

THE STANDARD
WET BATTERY CO.
(Dept. P.W.),
184-188, Shaftesbuiy

Avenue, London,
w.C.2,

Orystalligel
black finish,
FPully guaran-
teed, Can be
used as Pole
Finder.

ik PLEASE be sure to mention P
“POPULAR WIRELESS"” |G}
when communicating with R
Advertisers, HANKS! 3;(

EASY TERMS,

We SPECIALISE in the supply
of all Good Quality Radio Sets,
Components and Accessories on
Easy Terms. We can give you
efficient service, and our terms
are low. . No postage or packing
charges. Send us your list of
requirements and a quotation will
be sent by return.

London Radio Supply Company,

11, 0AT LANE, NOBLE STREET, LONDON, E.C.2,
NATIONAL 1977,
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IF YOU FANCY YOURSELF AS A4 .

WIRELESS CONSTRUCTOR *

You ought to get to know all about the

“S.M.L.” THREE
q

By PERCY W. HARRIS, MIRE. )

Covering Short, Medium and Long Waves, this set was designed in response
to requests from the public. It is a just-what-you-want receiver, and
full details will be found in the SEPTEMBER issue "of THE
WIRELESS CONSTRUCTOR.

In addition there are many special articles of great interest-te listener-and
= experimenter, and full directions enabling you-to

BUILD THE WIRELESS CONSTRUCTOR ALL-ELECTRIC GRAMOPHONE

Y P e

NOW ON September
SALE

Everywherc

MAKE SURE OF YOUR CQPY!

THE WIRELESS CONSTRUCTOR |

e e e e e e e Bt e e e e e e e e e et e 7 e et et e e e e e et e et et e

Issue
Price 6d.

s

e
~

e |

e v«a.“
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WHY WASTE

MONEY

ON COSTLY H.T.
REPLACEMENTS?

Standard Batteries are proved
sound economical H.T. Absolutely
reliable and efficient. Improve
reception and maintain a constant
pressure of non-sagging current
that eliminates ‘¢ background.”
Self -regenerative, Recharge
themselves " overnight, = Voltage
maintained by replenishment of
elements at long intervals, when
battery is again ready for further
use. No other attention neces-
sary, Neat, compact, simple.

THOUSANDS IN USE
PLACE YOUR ORDER NOW

s P

PERMANENT H.T. BATTERIES

Obtainable from Halford's Stores,
Curry’s Stores, and all radio dealers,
on cash or deferred terms.

ANY VOLTAGE OR [CAPACITY
SUPPLIED FROM 7/6 DOWN

Ilustrated (assembled complete) is No. 3
size battery, speecially suitable tor 3 valves or
over, Super Capacity, Cash £2 17s. 9d. or4n
down and 5 equal monthly payments oilo/ ]
Popular model, 96 volt unit for 2 valves.
Cash £2 3s. 1d., or 7/6 down,

8end now for interest~
ing free book.

THE STANDARD
WET BATTERY CO.
(Dept, P.W,), 184-188,
Shaftesbury Avenue,
London, W.C.2,

M.B.

—— HEADPHONES REPAIRED 4/- —
All repairs
Tested, guaranteed and ready

Transformers §/=s Loudspeakers 4/=.

re-magnetised free,
for delivery in 24 hours.

Discount for Trade,

E. MASON, 44, East Rd..

City Rd..

Clerl:enwell 9059,
y N.1.

=y

o
Advertisements

Asfaras possible all advertiscments
appearing in *Popular Wireless’
aresubject tocareful scrutiny before
publication, but should any reader
experience delay or difficulty in
getting orders fulfilled, or should
the goods supplicd not be as adver-
tised, information should be sent

:. to the Advertiscment Manager,

“Popular Wireless,” 4, Ludgate
Circus, London, E.C.4.

ey,

'.
T

RADIOTORIAL
QUESTIONS AND ANSWERS

(Continued from page 732.)

is actually spilt, there will be a loss of acid as well as
of distilled water, and in such a case it is necessary
to add a little more acid of the correct specific gravity.
Generally speaking, this is a job for an experienced
scrvice station rather than for the listener himself.

THE HARTLEY CIRCUIT.

M. T. C. (Stockwell, London, S.W.).—“I
wish to make up a one-valve Hartley circuit

for telephone reception of long-distance
stations. The set is to be used in Berkshire

during the winter, and I have all the com
ponents except the reaction condenser. What
type should this be and what are the connec-
tions ?”

The Hartley circuit requires a small reaction con-
denser, so we should obtain one of the -00005-mid.
niidget type condensers, wiring this in serjes with a
-001-mfd. (or thereabouts) fixed condenser, in order
ta prevent possible reaction shorting effects. -

The connections are as follows : Acrial terininal to
one side of the aerial coil holder. Remaining side of
the aerial coil holder to earth terminal, to a flexibie
lead which must be connected to the centre tap on
the grid coil. to L.T.—, H.T.—, and to one of the
filament terminals. The remaining filament terminal
is connected to one side of the 2-meg. leak and to the
on-off switch.

The remaining ride of the on-off switech goes to
L.T. + terminal. The grid socket of the valve holder
ia joined to the remaining side of the 2-meg. leak and

It is essential for the choke employed in an output

filter circuit to have a substantial iron core and a

winding of low D.C. resistance. The R.I. choke

(shown above) is of this type and has a D.C.

resistance of 280 ohms. It is rated at 28/14

heuries, the lower value indicating the inductance
when actually carrying 100 milliamps.

to the fixed condenser -0002 or -0003 mfd. Remaining
side of this grid condenser is joined to one end of the
grid coil holder and te one side of the main variable
tuning condenser -0005 mfd.

The other sides of this coil and of this condenser
arc joined tagether and connected to the moving
vanes of the variable reaction condenser. The fixed
vanes of this condenser go to the -001-mfd. fixed con-
denser formerly referred to, the other side of avhich
i8 taken to the plate terminal on the valve holder,
and to an H.F. choke.

Finally, the H.T. + terminal iz taken to one of the
tclePhone terminals, and the last connection is that
of the remaining telephone termiinat to the remaining
side of the H.F. chokc. When expertly handled.the
cireuit is eapable of excellent long-distance reception.

FIXING THE GRID BIAS IN THE “ TITAN.”

D. E. (near Letchworth, Herts).—“1 am
building up the ‘ Titan’ from the Blue Print,
but, although all the connections are clear, I
do not quite see where the grid-bias battery
actually stands. Is it on the baschoard or
outside the set 2"

For the sake of compactness no space was left for
the grid-bias hattery on” the baschoard, but it was
intended that thie-little unit should be attached to
the back of the cabinet, near to its right-hand end.
Special clips for this purpose can be obtained from
most dealers.

You will find, too, that in the case of some botteries
they are provided with a speelal eardboard: flap
spacinlly intended to hold thie batfery in this way
nside the lid. i
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HIGHLY EFFICIENT

ESHORT WAVECHOKE

8 to 80 Metres
Designed for one
purpose only, this
choke is giving
satisfaction to
thousandsof short
wave enthusiasts.

PRICE

3/0

EACH.
A.F. BULGIN & CO.

9-10-11, Cursitor St.,Chancery Lane London E.C.4

ELECTRICAL BARGAINS
ELECTRADIX

1,000 Ediswan Immersion Heaters for liquids
" 110 or 220 volts. List, 30/-; Sale,3/6. Brand
new. Bed Heaters, 4/-. Electric Hot Plates,
7,6.  Electric Soldering Irons, 6/-. Complete
Kit, 7/6. Belling Electric Towel Dryers, 50/~-.
Metaphone House-office Telephones, fitted any-
where, 12/6 pair. New 3-Valve Sets, 30/-.
Loud Speakers, 12/-,“, Microphone Buttons,
1/-. Power Valves, 4/6. Electric Motors from
5/- each. .oot Condensers, 6d. Goo-Volt
Dynamos, 70/-. 2-Volt Accumulators, 6/-.

Send stamped addressed envelope for
August Bargain Sale List.

ELECTRADIX HOUSE,

218, Upper Thames Street, E.C.4.

REPAIRS
Any make of L.F.~Transformer, Loudspeaker
or Headphones repaired and despatched within
48 HOURS—TWELVE MONTHS’ GUARANTEE
with each repair. 4/- Post Frce,

Terms to Trade.
TRANSFORMER REPAIR CO.,
¢* Repairs *’ Dept.,

214, High Street, Colliers Wood, London, 8.W.19.

The Picture Paper with the MOST News
—~SUNDAY GRAPHIC —~

A.M 1. E.E.
, }.MEecnE.

A BOOK YOU MUST NOT MISS!

“ENGINEERING OPPORTUNITIES* is4he most
complete hand-book on EngineerlngEExnms. and Courses
ever produced. It describes over 60 Exam. and home study
courses in all branches of Mechanical, Electrical,
l;‘lgg%r and Clvil Engineering, including WIRE-

We ALONE Guarantee—'' NO PASS—NO FEE.”
This book should be in your hands—it is a mine of vatu.
able informatlon and advice. We offer it FREE. Write
for your copy now, stating branch or Exaw, which is

of interest. e
BRITISH INSTITUTE OF ENCINEERING TECHNOLOCY,
1 Oxford St., London.

01, Shakespcare House, 29-31, r
IMPORTANT —NOTE NEW- ADDRESS !

ADVERTISERS PLEASENOTE!

The Rate for a one.i}nqh‘Single
Column Advertisement is 30/=

Minimum Space accepted :

Half-an.inch .. 15/-

Send Remittance with instructions to:
JOHN H., LILE, LTD.,
4, LUDGATE CIRCUS, LONDON, E.C4

[ STV
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P.R.
THE ONLY
VALVE WITH
A  WRITTEN
GUARANTEE
AS TO PER.

FORMANCE
AND LIFE.

teed—Ask yourself why.

INSIST

735

ON YOUR
DEALER
SUPPLYING YOU WITH P.R. VALVES

Why pay fancy prices when you can get a perfectly finished British made
valve with a superior coating giving astonishing selectivity with a minimum
H.T. consumption, which is the general optnion of the thousands who use
P.R. Valves? There are many valves on the market, but none are guaran-

The P.R. guarantee covers seven months with

the right—not a favour remember—but a right to exchange the valve
under the guarantee. All you have to do is lo post any. defective valve
to us, complying of course with the terms of the guarantee which is
attached and enclose a note stating defect—You will receive a new

valve by return of post.

I.IST OF P.R. STANDARD DULL EMITTERS.
¥
/ Type.| Fil. | Amp.| Imp. | Amp.
\olts ohms. | fac.
PR 2|2 | .095 | 28,000/ 13 |M.F.Det
PR 3|2 .095 | 15,000 8§ L.F.
EACH PR 4 |2 .095 | 60,000] 32 R.C.
Postage 4d. | PR 8| 3.5-4| 063 | 24,000{ 14 | H.F.Det
— 1| PR10 | 3.5-4| .063 | 15,000, 8.7| L.F.
2 Valves or POWER PRt1t | 3.5-4] .063 | 65,000 40 R.C.
more sent 6/6 £ach | PRIT|5-6 | .15 | 24,000 17 | H.F.Dst.
POST FREE. 2¢h | PR13 [ 65-6 | .15 | 15,000 9 L.F.
Postage 4d. | PR19 |5-6 | .15 | 80,000 40 R.C.
Sent C.O.D. —_— =
if desired. SUPER- | pr20 (2 | .15 7,000{ 6 Power
ey POWER | PR40 |4 .15 8,000, 6 "
Telephone : City 3788. 10/6 Eachf PREO|6 ~ |15 | 8000} € | .
Postage 4d. | PR120| 2 3 3,800, 4 S.P.
LS NMEBUR' IDEAIER ——-——-—| PR140| 4 .2 4,000{ 4 S.P.
FOR THEM. ACCEPT SCREENED| .~ | | e
NO OTHER. 1 5‘,3'“2&
] e o ) - k chi $G25 | 2 .2 220,000/159 8.G.
by retarn of post. Postagé 4d.

Tell us your set—we will send
cornect Valves.  Matched Valves

P.R. PRODUCTS (Dept. C), P.R. HOUSE, 14, NEWGATE STREET, LONDON, E.C.4 moits G.0-o

i—-‘.-.-.‘g.......---......--..-..-......

OUR OFFER

If you have not alrendy tried
P.R. Valves send remittance
as per list—We will post you a
valve or a set of valves, for
seven days’ trial. 1f you are not
fully satisfied, return parcel
for full refund. You take no
risk whatever. We replace all
breakages and execute orders
by return of post. No delay—
the promptest service in the
Country. P R. PRODUCTS
(Dept. C), P.R. HOUSE, 14,
NEWGATE ST, I’.ONDOI}[s
EC.4.

The NEW SCREENED GRID, :
S.G.25. Now available, P.nce' -
15/~ post free. :

cammcsssswsamessscamsman e

1/- extra. '

N

As depicted
here the scale
and aperture are
inclined at am
angle of 30° from

thercby  permit-
ting convenient
unobstructed view of scale
without need to crouch or

Black , Walnut,
Brown, Mahogany

(Black supplied unless otherwise
stipulated}. i
Centre Knob Nicke! Plated. stoop.

SMALL—EXTREMELY
FLEGANT —EFFIGIENT

MECHANICALLY PERFECT.
POSITIVE BRASS CON-
TACT drive on SOLID BRASS
SCALE, ensuring SMOOTH
MOVEMENT with absolutely
NO BACKLASH. NO SLIP.
ROBUST in Construction and
TROUBLE-FREE,

The DIAL you would

3_/_3 sy sier a2 |3/

SOUBLE THE PRICE

pcrpendicula.?

'S
'y
b
[

CROWN WORKS,CRICKLEWOOD LANE, LONDON, N.W.2

WEARITE IRON-
CORED CHOKE
Price 6/6
OTHER WEARITE H.F. CHOKES ‘,4

| Y Heavy duty (eliminator) Choke 10/6 ‘ Write for iNustrated

A Standard Choke
hort-wave Choke -

[N
L

NEW WEARITE
A IRON CORED

. H.F.
*+. CHOKE

“Q
<<

A “wonderful achievement 4

in

H.F.

Choke design. <

Induetanec 300,000 micro- -
henries, D.C. resistance "Q
only 200 obms, self <
capacity 3.5 mmf. Eflec- <
tive over the remarkabiy

wide range of 10 to 2,000

metres.

Ceatre - tapped. £

Negiigible field. |
For all circuits requiring A‘
high ecfficiency H.F 4

a

Choke.

&

4/6

P |

6/6 4 tist and full particulats.

-~ WRIGHT & WEAIRE, LTD.

740, High Road,
TOTTENHAM, LONDON, N.17
Tclephono: Tottenham 3847/8.
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ILLUSTRATED
GIFTS LIST
SENT POST
FREE ON
APPLICATION

T0

Dept J
175 SHOREDITCH
LONDONE.L

e S el
WET H.T. BATTERIES
Solves all H.T. Troubles.
SELF - GHARGING, SILENY, ECONOMICAL.
JARS {waxed) 2{" X 1}” sq. 1/3doz.
ZINCS, new typel0d. doz. BACS 1/2 doz.
S8ample doz.&!cvolh), complete with
bands and trolyte, 4/1, post 9d.
Sample unit, 8d. [llus, booklet free.
Bargain st free.
AMPLIFIERS, 30/-. 8 VALVE SET, £5.
P. TAYLOR, 57, Studley Road,
STOCKEWELL, LONDON, =

L

SUPER-MIGROPHONES

New, highly senaitive, made on the latest principle, s

vast improvement over all other types; will pick up

whispered words from a distance of several

yards, also strongly amplify and transmit

@ speech and music over a distance, through

‘&: 4&f/ Deaf-aid, Loud-speaking Telephonme, An-

o ts through Loud Xer, Am-

plifier for Crystal or Valve Bets. Electric

Sound Detector, Experiments. No other Microphone of
ble connecting cord. Despatched by return post

Exclusively SUPER MICROPHONES were used by Mr,

Barnes.Jones in his wonderful Invention of the Fog-

Compass described in the ** Times '’ and other Papers of

Loud-speaker or Headphones. Bplendid
instruments for making Detectaphone,
equal sensitiveness known; each instrument finely
ack enamelled and fitted with a 3 tt. silk flex- 8/6

July 16th, 1929,

SPECIAL MICROPHONE TRANSFORMER
tor connecting Super-Microphone to Radio Hend-ﬁ/
phones Loud-speaker,Valve Set, or Valve Amplifier ¥/~
Full Directions for use of Super-Microphone for
many purposes and Diagrams of connections free.
! FREDK. ADOLPH, Actonal Maker, ‘phone:

1 27, Fitzroy Street, London, W.1. Museum 8329

Make

THE DAILY SKEICH

YOUR Picture Paper,

T
1 on\tﬁ\e\\{B_és%@/Mo-

BE/T IN THE WE/T)
. LEICESTER s?UAR(. LONDON W.CR
O emdt PFTP Jotep oums ; it hvs Wt toped. Lamtin,

- £
19 LISLE' STREEY,
Phghrma. (e dhgont
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TECHNICAL NOTES.

(Conlinued from page Ti4.)

loud speaker, is a valuable step forward in
loud-speaker design. Morcover, it has the
merit that the additional cost is insignificant.

Astatic H.F. Chokes.

An interesting unit which I have
recently had the opportunity of examining
is the ‘“dual astatic” high-frequency
choke which has just issued from the
research department of R.I. Ltd.

The increasing use of the screen-grid
valve has brought to light many of the
imperfections of existing H.F. chokes
which have previously becn considered suit-
able enough for ordinary purposes.- With
the S:G. valve, however, the requirements
in a choke are much more stringent.

Function of a Choke.

As you know, the function of the H.F.
choke is generally to act as a barrier to any
H.F. components of currents pressing in
the anode output circuit of the valve.
It is necessary that a barrier should be
introduced in this way, not only for satis-
factory operation of reaction devices, but
also to prevent amplification of H.F.
currents in the L.F. section of the receiver.

Energy Absorption:

If a high-frequency choke is to be suit-
able more or less for a variety of circuit
arrangements in the modern radio receiver,
it is essential that the energy absorption
shall be extremely small when voltages are
applied to it over the wave-lengths (er
frequency bands) for which it is intended to
be used ; if this should not be the case the
choke will reduce the strength of reception
to a greater or less extent on any wave-
lengths on which absorption takes place.

It is claimed for this new * dual astatic ”
choke that it covers all broadcasting wave-
lengths without a flaw, and it is entirely
free from rcsonant peaks and blind spcts.
It is declared, in fact, to function efficiently
over the entire broadcasting wave-lengths
between 200 and 600 metres and 1,000 and
2,000 metres. Curves show that with a
dual astatic H.F. choke a very high per-
centage maximum resonant voltage is
obtained over the wave-length ranges
mentioned above, whilst with certain other
types of HF. choke great fluctuations in
the percentage maximum resonant voltage
occur at different wavec-lengths and at
some points the percentage is very low.

Earthing Transformers.

Is it always necessary to earth the core
of a low-frequency transformer and to
have the transformer encased in an earthed
metal cover ? In the majority of cases
the L.F. transformer is contained in a
metal case and, as a rule, this carries a
terminal or is otherwise arranged so that
it can conveniently be connected to earth.
As you know, this frequently has the effect
of overcoming instability in the circuit
and avoiding low-frequency oscillation or
howling.

On tgi)e other hand, however, many low-
frequency transformers are not encased at
all and no particularly convenient means
is supplied for connecting the core to earth,
whilst others again are totally enclosed in
a sheath of bakelite or some other insulat-
ing composition. In thesc cases it is some-
times practieally impossible to earth the
core, even if one wished to do so.

Popular Wireless, Angust 17th, 1220,

Depends Upon Circuit.

The question whether the earthing of
the- transformer is necessary for the avoid-
ance of howling depends to a large extent
upon the conditions in the circuit. If only
one transformer is used you will generally
find that it is scarcely necessary to have it
connected to earth, but most experimenters
find that if more transformers than one
are used the carthing of the cores and metal
covers (if any) is an advantage.

Here, again, however, it is quite im-
possible to say exactly what the position
will be until the conditions are known
definitely, for example, the kind of valves
which are used in the low-frequency am-
plifier part of the set, the degree of ampli-
fication obtained, and so on. E

Curiously enough, whilst I have found
that earthing the cores and metal covers i3
an advantage more often than not, at the
same timc I have sometimes found condi-
tions in which the reverse was the case.

Compensafing Leads.

The position of the loud speaker in rela-
tion to the receiving set is a matter in which
(unlike some other matters in radio). there
is a good deal of latitude allowable. As
you know, the leads from the output ter-
minals of the set to the loud speaker may
be of considerable length without any
serious interference with the quality of the
reproduction, although in some cases it may

A compact and eflicient little component, the
Trix R.C.C. Unit, made by Eric J. Lever (Trix), Ltd.

be desirable to introduce special means for
compensating the effect of the long leads.
The freedom permissible with the leads to
the loud speaker is in striking contrast to
that in the case of the leads to a gramophone
pick-up, for example, which, may be in the
grid ecircuit.

In view of the fact that the loud speaker
may be placed: at any reasonable distance
from the receiving set, it is a convenient
practice to place the receiver itself in some
position which is handy for aerial and earth
connections and then to put the loud
speaker wherever it may be required. On
the other hand, many listeners employ
only very short lond-speaker leads, and keep
the loud speaker in close proximity to the
receiver, although this may not by any
means be the best acoustical position in the
room.
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POPULAR WIRELESS

Enormous H.F. amplification withou;
the use of any external neutralising is
the outstanding advantage of the new
Mullard P.M. Screened Grid valve. So
great is this amplification factor—
actually from 60 to as much as 80 per
HL.F. stage—that one Mullard Screened
Grid Valve may advantageously be
employed where two H.F. stages are
now necessary. Moreover, reaction
can often be dlspensed with entirely,
thus slmphfymg receiver design and
greatly improving quality.

The screened grid is additional to the
usual filament, grid and anode, and ‘is
situated between the grid and the anode,
effectively screening one from the other
and reducing capacity feed back to a
minimum. The connecticn to the screen
is through the normal anode pin, the
anode being connected to a terminal on
the top of the valve. Thus the Mullard
Screened Grid Valve can be plugged

into any standard type of valve-holder.

w3

Mullard

THE - MASTER - VALVE

PERFECTED
SCREENED
GRID VALVES
BY
MULLARD

—GET DOUBLE
THE DISTAN(E ¢
€@ The lowest possible anode

and filament cansumption
is achieved by the skilful
design and construction of
the new improved Mullard
Screened Grid valve.

€ The 4 volt (P.M. 14) takes
a filament current of only
0.075 amp, while the 2 volt
valve (P.M. 12) requires
no more than o.15 amp.
This is due to months of
laboratory research, testing
and counter-testing and to
the remarkable efficiency
of the wonderful Mullard
P.M. filament.

Advert, The Mullard Wircless Service Co., Ltd., Mullard House, Charing Cross Road, London, Ww.Ca2.
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L-F-CHOKES

"‘oUCTANcE
cHOKE

The man who has a real knowledge of the
technical side of radio will be quick to appreciate
the value of our many years of experience in the
winding of chokes for ordmary electrical
purposes. This past experience has been of
incalculable help in tackling 'the more difficult
problem of producing +L.F." Chokeés for, radio

receivers. The relationship between iron and:

copper, the positioning of the different elements,
etc.; right down to the actual ‘coil-winding itself
—a]l these :problems *have been |successfully
solved i in the hght of our past experience.

We are now able to market a range of L.F.
Chokes which is‘second to none in the British
Isles™—in fact, thé new Varley, Constant Induc-
tance' L.F: Choke /20 henries over the whole
range of . from 0-100 m.a.) can lay’claim to
adyantages unknown to any other! L.F. Choke
of the present day. § ¢

Full particulars of any of these L.F. Chokes on

application:—

Standard L.F. Choke, 20 henries - £1 0
Constant Inductance L.F. Choke, 20 hennes

over the whole rahge 0-100 ma - - - £1 1
Dual L.F. Choke, 75 Hennes series resislance

700 ohms- - - £1 1
Pentode Output Choke, 2 ratios for high re-

sistance speakers - - =+ £1 1,
Low Tension L.F. Choke, for 3 amperes - - £1 0
Push-Puil OQOutput Choke, for lngh and low

resistance speakers - - £1 1

o oo o o ©

Eugust 17th, 1929.
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