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“SOAP BOX"” DAYS- By L. STANTON-JEFFERIES
I. . _THE LONBGN 'I:ELE' SION
S SERV
0 “ Ia r " FIRST TRANSMISSION DETAILS
SEE PAGE 100
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YOU CAN READ ABOUT

THE 1936 "FERRO-POWER"

IN THIS ISSUE

A PORTABLE IN THE WEST
* *
“FIVE HOURS BACK"
* * 4
FALSE FADING
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All household tasks are Igthned by

the presence of a radio receivir. In

ths case one of the latest H.M.V.

* Superhet Battery Four’ receivers

relieves 4he monotony of hemming
curtains,
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Complete Kit of Parts includes Cossor Valves
as follows : Variable-mu H.F. Pentode, H.F.
Pentode Detector, and Econ>my _Pentode
Qutput; Super-selective Iron-cored Coils; 8"
Moving Coil Speaker; Walnut finished cabinet
(providing accommodation for batteries); and
| all the parts necessary for home assembly.

Hire Purchase Terms : :

12/6 deposit and 10

monthly payments of ® ®
12/6.

(less batteries)
Prices do not apply in I.F.S.

Cossor

To A. C. COSSOR LTD,, .
Melody Dept., Highbury Grove, London, N.5.
Please send me Constructional Chart which tells
me how to assemble the Cossor Melody Maker, Battery
Model No. 362. :

Name — i R

Address.................
C.Zl. 1.W. 5 10 3%

VARIABLE-MU
PENTODE H.F.

SCREENED H.F.
PENTODE DETECTOR

SUPER-SELECTIVE
IRON-CORED COI!LS

MOVING COIL SPEAKER
&c.

Here is the “ professional” and
business-like looking chassis.

MELODY MAKER
BATTERY KIT MODEL 362

The Cossor Melody Maker is a real qua'ity kit. Every part is
of the highest grade, built to the most exacting standards
in the Empire's largest self-contained radio factory.’

Incorporating an advanced circuit—single-knob 1uning——on/off,
wavelength and pick-up switch — selectivity and volume
conirols—terminals for pick-up—plug and sockets for extensicta
speaker and many other refinements it is nevertheless
remarkably simple to assemble. Anyone can build this
handsome efficient instrument and so, in the most economical
way possible, enjoy up-to-date’ Screened Grid Radio.

THIS COUPON BRINGS CONSTRUCTIONAL CHARY

7625
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REPORTS WELCOME
2,500 KILOWATTS!
MORE LICENCES
MALTA’'S RADIO

Advance, Estonia!

's x THILE keeping an approving eye upon
the major devclopments of world
broadecasting, do not let us forget

that =ome of the little countries are making

a very pretty showing. . Estonia, for

xzample, has doubled its listeners in

twelve months, and is now warmed up for
further efforts.

It has been decided to supplement the
present Tallinn station by a big fellow of
about 50 kilowatts or s0, and it is expected
that a site will be selected between Tallinn
and Tartu. By the end of next year it is
hoped that a new Broadcasting House will
be adorning the Baltic water-front, and
%l'oviding you and me with a cut off

stonia’s radio joint.

In Paris.

FTER the new Paris PTT station
has thoroughly settled down to its
full 120 kilowatts, the old station

in the Rue de Grenelle is not to be scrapped,
but is to be kept on as a stand-by.

The new station at Villebon-sur-Yvette
is eventually to be joined by
Radio-Colonial, the French Empire
station, which has long been wanting

RADIO NOTES & NEWS

| Plans are completed, and it is expected

that the tests will be heard by next autumn.

Bottled Speeches.

’I"HIS new idea of giving a speech without
the bother of attending the meeting
is one that has many advantages.

It is going to be employed at the opening

of the new radio service to wool-growers in

Sydney, N.S.W., on October 31st.

On behalf of the British Wool Federation,

Sir Frederick A. Aykroyd is going to’

“ broadcast ” from Sydney; but Sir
Frederick has already delivered that
speech in London, where it was  bottled ”
and dispatched to Australia in time to
arrive on opening day. You cannot believe
your own ears these days, even if you are
in the wool-gathering business.

Still Going Strong.

HE late lamented summer of 1935
was a keen disappointment to some
of the B.B.C.’s detractors, who hoped

.and avowed it would show a decline in
broadeasting’s popularity. Instead of that,

to change its quarters.

Incidentally, overscas readers
who pick up Radio-Colonial on
short waves need never fear they
will he wasting their time if they
write reception reports to the
station director. He loves to know
how his programmes are getting
round and about. The address is
Service de Radiodiffusion, 103,
Rue de Grenelle, Paris.

Moseow’s Broadside.

VERY listener to foreign pro-

54 grammes must have noticed

how, in the past couple of
years, the Russian stations have
loomed larger and larger on long,
medium and short waves. Now
comes the news of a super Soviet
effort, the largest station in the
world, a star of all the Russians.
It is being erected some 25 miles
east of Moscow, at Chadinka, and
will have transmitters to cover all
the wavebands.

The total power will be 2,500
kilowatts, and the director of this
super-propagandist will be
Dimitrov, the Bulgarian who figured so
prominently in the Reichstag fire trial.

THE LATEST PYE MODEL

Sir Seymour Hicks, the famous actor, performing the
christening ceremony on the Pye ‘¢ Empire > recetver,
which made its debut at this year’s Show.

‘ mos5

A 5-METRE TALK
TALLINN PUZZLER
NOT ENGLISH
MIKE PRODIGY

" the licence figures obstinately increased,

and Britain is now well on the way from
the seventh to the eighth million. At
ten hob each licence, this represents an
assured income from broadcasting alone
which is greater than some States can
get from their tightest squeeze of tax-
payers !

Even in the month of August, when
the seaside landlady swoops upon the
unready pocket, there was a ‘steady increase
of about 1,000 licences per day, and the
month eclosed with a -paid-up total of
7,175,116 licences in force.

Maltese News.

IT’S' an ill wind that does not make
somebody smile, say the men of Malta.
For a long, long time their broadcast
entertainment was a European medley of
other people’s programmes. But then the
Italians, from just across the water, began
sending out Maltese items n English, which
naturally commanded an attentive audience.
To counter this the Government is now
kindly arranging for the wireless station
at Rinella to pick up the B.B.C’s
Empire broadecasts, which will be
relayed locally, loudspeakers being
‘installed for the purpose in einemas
and places where they sing and
dance. A great change this from
the days when nobody cared =
couple of hoots about the ‘Maltese
listeners !

Hail and Farewell.

OU remember the Irishman who,
speaking at the old school’s
speech day, said : “ I now see

before me many absent faces with
whom I used to shake hands” ?
That will be the frame of mind
of many a listener this year, for
though we get our new stations
coming along, we also get some
notable casualties.

Huizen has gone for ever. No
more will his double-Dutch announce-
ments be found at the top of the
long waveband—where he was
supposed to be—nor on Hilversum’s
wavelength, where he habitually
spent half his time.

And now, owing to a Paris
reshuffle, Radio L'L has gone from
210-7 metres. Though not powerful,
‘LL was a likeable chap, and
British listeners respected him for

(Condinued on next page.)
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LOOKING FOR COUNTRIES TO CONQUER BY RADIO

pronouncing his L’s exactly like we do,
so that he was readily identified. He
has resigned in favour of Radio Cité,
who is to perform on 280-9 metres. Tiraspol,
the Russian, is alloted to the sama wave-
length, so let us hope these two dancing
partners get on well together.

An Idea, But . ..

UCH as I hate this talk of radio uses
in war-time, theré is no blinking the
fact that there are many indications

of wireless being regarded as of great
strategic  import-
ance. My regretful
note on the fact
that Germany had
conscripted tele-
vision has been
followed by some
frank Press com-
ments on the pos-
sibilities of this
form of scientific
warfare.

One writer visualiscs television-equipped
planes” scanning the attack from above,
and relaying back to General Headquarters
a moving picture of the enemy’s resistance.
The only bright aspect of this gloomy
Picture is that, if it were tried with existing
apparatus, the general who looked in at
G.H.Q. would probably go cross-eyed.

On Five Metres.

STRIKING demonstration of the

possibilities of ultra-short-wave work-

ing was recently given by the South
Shields Amateur Radio Ciub. The occasion
was a lecture on this subject, and the speaker,
Mr. Pollard, did not attend the meeting
personally, but had a loudspeaker there
deputising for him.

Mr. Pollard told the meeting that he was
talking to his audience from his own home
in North Shields, three miles away. For
half an hour he told them of the advantages
of 5-metre work, the londspeaker proving
his_ point by working from a tiny two-
-valver on an-indoor aerial. Even this aerial
bore witness to the good cause, for it was
less than eight feet in length and was
erected below street level.

Puzzle from Tallinn.
READERS who fancy themselves as
puzzle-solvers might care to help me
with the following message, received
from Tallinn on a pest card: * Jam Buitl
S.T600 notable 600
asstoshed (what ST
next recline now).”
My theory is that
the first words
mean, “I am built
S.T.600, notable
(i.e., famous)
S.T.600.” And I
think the next
word *“ asstoshed ”
signifies “I am astonished.” So far, so
good. But what about those last five words
in parentheses ?
They might mean “ What is S.T. doing
next ? I now lie back > (apparently at
his ease, awaiting the answer).

Or they might mean “ What an S.T.!
His next will now knock me back.”

Or they might mean * What next ?
Reply now,” which latter incidentally is
difficult, because my unknown corre-
spondent gave no address. However, I
expect he’ll write again, so if anybody can
solve the above with certainty I shall be
very glad—and somewhat “ asstoshed > !

No More Worlds.
OMEWHERE in the heart of the G.P.O.,
London, there sits an unhappy man,
mournfully regarding a map of"
Creation. He looks upon the countries of

the world and sees a flag stuck in every
be reached by the

one that can now

RADIO TOPICALITIES

Following the success of the Stanelli Stag Parties and
others, put on by well-known radno artists, the ladies have
demanded that they shall be given an opportunity to
display their talents at the microphone without the
assistance of males. A distinguished cast of these girl
radio stars is to be assembled on October 17th in the
National programme,

The party will follow the lines of its suocessful prede-
cessors, all the znnouncing and corhpéring being done
by the fadies themselves. Here is an opportunity for those
lady listencrs who believe that radio entertainment is too
much the prerogative of the alleged stronger sex to draw
pleasure from a truly feminine broadeast.

- . *

The first broadcast of a Melluish burlesque, ~ 1 Spy
will be heard by Midland listeners on October °!h
Martyn Webster wnll produce and Reginald Burston will
conduct the B.B.C. Midland Orchestra and " B.B.C.
Midland Revue Chorus. In amusing dialogue and lively
verse the Melluish Brothers " take off ™ the conventional
ingredients of the spy slory—Russlnn adventuress vamping
a young politician, doped wine, and stolen plans, There
is a comical denouement when the plans are fnally

recovered,
* - *

The Radio Follies return to the Midland programme on
October 11th, following a successful engagement during
August at Borth. Michael North and Richard Spencer will
present this concert party.

. Ll L

Roneld Frankau makes a welcome return to the West
on October 12th, when he will be the star atiraction in &
relay from the Pavilion, Bath.

British radio telephone service. Searching
sorrowfully he scarce can find another
country to stick a flag into.

Not long ago his eye brightened at the
sight of Ceylon. You could not telephone
to Ceylon. “Oh, can’t you ?” said the
engineers, and they called up Poona by
beam wireless and arranged for some
overland lines and a submarine cable to
be hooked up from Poona to Colombo.
In future, if you want to talk to Ceylon,
you will be able to do so at about £2 per
minute. And now the flag-sticker, trying
to find other spaces, is coming up against
Alexander’s problem—no more worlds !

Old Timers.

"[‘HESE young fellows who chase around
the globe making scientific investiga-
tions are no respecters of national
pedigrees. When, for instance, Mr. Kirke,
the B.B.C. engineer who is selecting a site
for a proposed broadcasting station in
Newfoundland, was asked what he thought
of the island, he shook his head very
dubiously.
The strength of radio, he affirmed,
depends partly on the geological strata
underlying the point of reception, and

Newfoundland, being an old formation
geologically, could not expect such good
reception as if its formation were of later
origin. Moreover, the report from St. John’s
states Mr. Kirke cited Scotland and
Cornwall as similar old-timers—much too
ancient for rcally good radio reception.
Picts, Scots and Celts are going to have,
something to say about this !

Bad Language.

THE poor old B.B.C. is in trouble again
with the bad language people. Not

with the people who use bad language,
of course, for they are generally of the
take - it - easy type
whose bark is so
much worse than
their bite that they
wouldn’t * hurt a
fly. No, it is the
Pure English en-
thusiasts who are
causing the bother,
for, as you know,
they would sooner
split your skull than split an infinitive.

It scems that the crime of the B.B.C.
was to 1ssue a notice in which occurred the
phrase * musicians who wish to be audi-
tioned.” That last word has caused such
shudders as have not been known since the
famous film director said * No,” or rather
since he should have said “ No ™ but actually
murmured * Nothin’ doin’. I t’inks we
better don’t.”

‘Stoke’s Radio Show.

TOKE-ON-TRENT’S third annual radio
show will be held in the Victoria Hall,
Hanley, from October 9th to 12th.

Special competitions are being held for
visitors and wireless sets are to be given
away each day. It is hoped to make the
whole week a local “ Radio Week,” and a
radio ball is to be held at the Grand Hotel,
Hanley, on the Monday evening.

It has been suggested that a free wireless
set should be offered to the visitor bringing
the oldest-vintage set to the exhibition.
So resurrect your old «“¢P.W.’ Combination
Set,” and it may prove, once again, that
there’s nothing to touch it!

From Cradle to Mike.

A BOLD bid for the honour of being the
world’s youngest broadcast talker
has been made by Miss Carol Rowe,
daughter of a doctor in Creston, Iowa.
Carol is only twenty
months old, but
she already has a
vocabulary of about
six hundred words
—five times as
many as most young
ladies of her age.
She can say not
only such things
as “Bow-wow,
meow, moo, whoa, giddap, and hy-de-ho,”
but long words like * hippopotamus.”
Her latest words are ““ Arkansas” and
“ Katydid ”—this latter being an insect,
and nothing to do with “ What Katy did
at Sehool” ! ARIEL.




Popular Wireless, October 5th, 1935.

7 ;B TALIKS

ONTROVERSY will add spice to many
of the talks plained by Mr. Charles
Siepmann and his department for the

coming “ season.” Not that any of the talks
need be dull. The subjects and their ap-
proach, I feel, are now right. But we need
to make the talkers study that microphone
manner.

Up to now the B.B.C’s efforts to infuse
the controversial note into talks have met
with a somewhat mixed reception. Entirely
unrehearsed debates have tended to be
halting—if not, on occasion, definitely
awkward. Rehearsed debates, on the other
hand, have smacked too obviously of
unreality.

Mr. Siepmann hopes to overcome this
problem by assembling an audience in, say,
the concert studio to hear eminent men of
affairs discuss questions of universal interest.
That he pins great hopes in the drawing
power of this idea is obvious. The series
is scheduled for Saturday night trans-
mission.

Controversy will be the keynote of yet
another series, when in the 7.30 p.m.
period devoted to adult education—horrid
phrase !—the poor old British Constitution
will be discussed. In the first few of the
twelve talks planned the subject will be
treated in an explanatory way
—but later on all political
parties will take * pot shots ”
at it, including the Fascists
and the Communists.

Cdntroversy Welcomed.

As soon as you begin to
talk about international affairs
it is hardly possible to avoid
controversy. But with its new
determination to be lively the
B.B.C. Talks Department ac-
tually welcomes the chance
to put over a challenging
series. It will be called * Euro-
pean Exchanges "—the idea
being young men from foreign
countries, such as Italy, France
and even Russia, discussing
their different points of view
with Englishmen.

So much for controversy.
Now let Mr. Siepmann himself
tell you something of the
guiding principles shaping his
department’s new broadcast
talks programme.

“ Roughly, you may divide
the talks into three types,”
he said, * taking the first as
Entertainment, the second as Education,
and the third as Controversy.

“Then there are, I should say, three
special points to be considered when
deciding a talks programime. First, the
subject, then the standard of that subject,
and thirdly the time at which the talks
shall be broadcast.

“You will find, I think, that the new
schedule takes all these things into account.

sspsssssscscavsense )t
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The talks in the mornings, for instance, are
for women in the home. Those at 7.30 p.m.
are intended to be educational, while I am

Charles Siepmann reveals his plans
for the coming months in an
interview with Alan Hunter.

reserving the big feature talks for much
later in the evening—say, 10 o’clock.

Appreelation of Microphone Technique.

“ Our aim is always to give talks about
subjects people are really interested in.
We want, too, to give them at such a level
that normal people can understand them.
This does not mean talking down to people,
but it does mean a proper appreciation of
microphone technique. Then, of course,
we must be sure that we are giving the talks
at times when the audience for which they
are primarily designed can really afford to
listen. .

“Take, for a start, the morning talks.
We have increasing evidence that thousands
of women in the home appreciate talks not

~[LIVESILH

have arranged a series of twelve talks for the
7.30 p.m. period of adult education. These
are intended to be followed by those who are
seriously interested—sufficiently so to carry
on right through a full course of twelve
lectures.

“But perhaps you are more interested
in the talks coming under the head of
Entertainment. We have spent a great deal
of thought on this important section of our
work, believing a vast audience is ready for
them.

“'One of the biggest in this series will be
‘I Knew a Man’'—short biographical
studies of famous people now dead as told
by living people of distinction who actually
knew them. This will be one of the high-
lights of the 10 p.m. talks.

“ Another definitely entertaining series
will be called ‘Re-visited "—where well-
known broadcasters will re-visit their
birthplaces and then tell listeners of the
many changes—social, industrial, and so on
—that they observe after an interval of
perhaps many years.

“To help revive the almost lost art of
story-telling we have arranged a very
interesting talks series for the 6.45 p.m.
period on Sundays. We intend to broadcast
original stories especially written for the

microphone. These will in-
4  clude almost every type—not

i omitting the detective thriller.
“And now I come to a

AFTER THE BERLIN FIRE

series very near to my heart.
It is called ‘ Young Ideas,” and
I am sure it will fill a long
felt want. The scheme is this:
We want to give adolescents a
weekly period they can call
their very own.

An Experiment.

“We have chosen Fridays
at 7.30 p.m. for this experi-
ment. In the programme there
will always be some kind of
adventure story, something
to do with sport, and also a
news survey of the week,
rather on the lines of the very
successful efforts of Com-
mander Stephen King-Hall.

* We want boys and girls te
take a special interest in their
feature. To write to us about

This is what Hall IV at the German Radio Exhibition looked like aiter the
fire. This hall contained the two Betlin ultra-short-wave television trans-

mitters which were destroyed.

r1--.--n--qp--------n---.-:---------n.-.----n--l---n-------l-nn-.--------n----------"\'

only on how to look after babies and home,
but talks on travel and even politics.

‘I the mornings we also appeal to the
unemployed. For this autumn it is true
there will be only one weekly period devoted
to them, but you will find in the spring
that at least three talks are being arranged
for every week.

“ Based on letters received from an
enormous number of listening groups, we

the broadeasts. To take an
intelligent interest in modern
things and human affairs
generally. To tune-in this
weekly feature not as an
educational duty but as an entertaining
pleasure.

“ Finally, let me mention some of the
10 o’clock evening talks, We have decided
on two such periods, both to include the
really big talking points of the week. Our
aim will be to bring the ‘ key ’ men of the
world to the microphone to talk on subjects
of the widest possible interest.

{Continued on page 100.)
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GRID CIrRcuiT DECOUPLING

How the coupling effect due to the use of biasing resistances
in a mains receiver may be overcome is described
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THE self-biasing resistance of an output
valve is, strangely enough, an evil.

But it is a necessary evil. The disad-
vantage of the grid-bias resistance lies in
the fact that it constitutes a coupling
resistance. . In resistance-capacity amplifi-
cation we utilise the voltage set up across
the anode resistance as the voltage to be
applied to the following valve.

Well, just as in the case of the anode
resistance, the bias resistance acts as a
ooupling unit, whereby the anode current
variations are transferred to the grid of the

MAINS VALVE BIAS

A bias resistance is connected in the cathode
circoit of an indirectly heated valve between
the points D and G, as shown.

valve, but, as we shall show, reduce ampli-
fication.

Figure 1 shows the bias resistance in the
cathode circuit of an indirectly heated
valve. For the moment the point G will
be considersed as having zero potential. In
the absence of any signal the cathode is
made positive by the drop in voltage across
the resistance. The grid is thus at a
negative potential as compared with the
cathode.

Common to Two Circuis.

GDBAH constitutes the grid circuit and
GDCEF the anode circuit. It will be seen
that the bias resistance, GD, is common to
both circuits. Therefore should the anode
current vary the grid bias will automatically
vary in unison. Now the anode current
is caused to vary by the speech current.
Thus any variation in the anode circuit
current will set up a varied potential across
DG. This varied potential is also communi-
cated to the grid circuit with the result
that the two circuits form a plain reactive
system where the current variations of the
anode circuit react on the grid circuit.

At no time should the grid-bias voltage
be positive, otherwise there would be a
current flow between the cathode and the
grid. This is arranged for in the initial
calculation of the bias resistance value.
The signal currents from the previous valve
therefore merely set up an oscillating cur-
rent between the grid and the zero potential
line via the secondary of the L.F. trans-
former.

Assume 2t the instant under consideration
that the incoming signals are making the
grid nore positive. As the grid is becoming
more positive the current through the valve
is increasing and so the voltage drop across
the bias resistance is also increasing. Thus,
owing to increased anode current the grid is
made more negative than that caused by
normal grid bias. This is opposite to the
effect the transformer is producing. The
increased current is ma,kmg the grid negative

- while the transformer is making it positive.

Or, to put it another way, the positive
voltage applied by the transformer to the
grid is being nullified by the opposing
voltage set up in the bias resistance.

Large Voltage Variations.

Upon reversal of the oscillation the grid
is being made negative by the transformer,
the anode current is falling, and so the
normal grid bias is being reduced. The
result is that the grid oscillations never
attain their maximum swing.

Let us suppose that the steady current
in the valve is 48 ma. and the normal grid
bias is —33 volts. If the current rises to
80 ma. the variation from normal is 80—

¢t
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ADDING
A
CONDENSER

In order to
minimise the 0
coupling effect
of the biasing
resistance a !
condenser is

joinedacrossthe c
points A and B,
in other words, b
directly across ,4

the resistance. j
pe—
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48=32 ma. Now 32 ma. flowing in a re-
sistance, say, of 700-ohms causes a voltage
drop of 22. This voltage is causing the-
grid bias to increase by that amount just
when the-grid is at its maximum positive
with the signal voltage supphed by the
transformer. The bias on the grid is now
55 volts. This has moved the working
point by 22 volts with a consequent reduc-
tion in amplification.

This then is the coupling effect of the bias
resistance, and as we cannot eliminate the
resistance we have to find means of side-
stepping the coupling.

There is one method of avoiding the coup-
ling and that is by short-circuiting the re-
sistance. As the reactive voltage is alter-
nating, the “shorting” may be accomplished
by a condenser. But when a condenser
is charged the plates of it assume polarities
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and, in our case, it is not so obvious what
effect these polarities have on the grid.’
Supposing we try a condenser ‘across the
resistance : the bias circuit now consists
of a resistance with a condenser in parallel
and a combination supplied with an alter-
nating current. See Fig 2. Electrons are
flowing in the direction of the arrow.
Through the resistance, so long as electrons
flow, there is a difference of potential.
I‘hmtrs are different with the condenser. As
soon as electrons flow into plate C a similar
quantity leaves plate D. Thus C becomes
negative and D proportionately positive.

‘¢ Short-Circuiting ** the A.C.

But the plates will not assume their maxi-
mum potentials until the maximum num-
ber of electrons have accumulated on plate
C. When this maximum number, which is
dépendent on the applied voltage and the
capacity of the condenser, are on plate C,
it means that no more can be accommo-
dated, hence the current ceases. Thus
the greatest potential is across the conden-
ser when the alternating current is zero.

The ideal condition would be that in which
the voltage across the resistance and con-
denser due to the speech current was zero.
As this could only be obtained by an in.
finitely large condenser, a compromise must
be made. If we assume a capacity of
1 mfd. across the 700 ohms resistance it can
be shown that at 50 cycles, which may be
taken as the lowest frequency we expect to
amplify, the voltage across the combina-
tion with a current variation of 32 ma. is
20 volts. This is practically the voltage
which the resistance itself would set up
without the condecnser. Thus the 1-mfd.
condenser is of very little help in short-
circuiting the speech current. But if we use
a capacity of 25 mfd. the voltage becomes 4.
A condenser of 50 mfd. would have reduced
the maximum voltage to about 2.

We thus see that the condenser has almost
short-circuited the voltage caused by the
speech current.

The other method of decoupling is to
allow the auxiliary voltage across the re-
sistance to exist but to prevent its affecting
the grid. This is done by the interposing
of a suitable high resistance, R, as shown in
Fig. 3. But as this resistance will now be

AN, ALTERNATIVE METHOD

763

A very satisiactory method of decoupling is to
join a condenser and resistance (C and R) in the
manner depicted above, -

in’ the. grid circuit a condenser, C, is con-
nected to by-pass the transformer oscilla-
tions. The resistance R in conjunction
with C now forms a standard decoupling
unit.
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A STABLE DETECTOR
In this article W. L. S. gives
short-wave enthusiasts an
entirely new detector circuit —
to try,and one whigh works
\ exceedingly well, too.

I THINK that all my readers are by
now pretty well acquainted with the
various bees that I harbour within
my headgear. Some of them escape
occasionally, to be replaced by others, but
one that has always remained faithful to the
old homestead is the ‘ detector-bee.”
"The detector ought to be the best part of
the whole receiver, whatever type of
receiver it is; and it’s often the worst.
We have talked about detectors from the
points of view of selectivity, sensitivity
and stability ; and it is the latter aspect
that I want to carry on with just now.

¢ Electron Coupling.”’

Last week I showed, in response to a
reader’s query, an example of the circuit
that has become known as the * electron-
coupled oscillator.” The virtue of the
title is, perhaps, a little doubtful, since
we think of electron coupling, in its truer
sense, as something applicable to the hep-
tode, or the triode-hexode, as a frequency-
changer.

The so-called electron-coupled oscillator
does not depend upon electronic coupling

A GOOD LAYOUT

Here is a suggested layout for those who wish
to wire up the circuit described on thls page.

for the generation of oscillations; but
the oscillatory portion of the circuit is
coupled eleetronically to the output circuit,
wherever that goes, and is therefore more
or less unaffected by varying loads in
that direction.

The samc circuit makes a very fine
detector and, strangely enough, has been
sadly neglected from that point of view.
Call it the ‘ cathode-tap” circuit if
“ electron-coupled detector ”’ offends you;
eall it anything you like, for it works
very well.

The main feature of the circuit is that a
screened-grid valve is used as the detector ;
the screen, grid and cathode form the three
elements of the oscillating portion ; and the
output is taken from the plate.

Special Coils Unnecessary.

Several years back I suggested, and used,
a circuit with a screened-grid valve, the
reaction being introduced into the screen
circuit instead of the anode circuit; but
the screen was - “live ’—ie., at H.F.
potential. .

In this cathode-tap circuit the screen
is at zero H.F. potential—it is earthed
through a large condenser—and the cathode
is “live.” This implies a real screening
effect between the anode and the other
elements in the valve, and it is this altera-
tion that makes such an extremely stable
circuit of it.

There is no need to go in for special coils
with a tapping on them. Take any
ordinary commercial short-wave coil, join
the low-potential ends of the reaction and
grid coils together, and use that join as the
tapping-point, and you will be about right.

The sketch (Fig. 1) shows the layout
that one would use for Eddystone coils.
With any other four-pin coils the procedure
is quite straightforward-——the two pins
that would normally be connected respec-
tively to LT.— and H.T. are, instead,
connected together and taken to the
cathode.

Note that the whole coil is tuned, and not
just the grid-cathode portion of it. This
means that a condenser of a given size will
give you a much larger tuning range than
you have been used to. That may be an
advantage or otherwice. If it is otherwise,
rip a few plates out of the condenser.

Indirecly -Heated Valve.

You will note that I have shown an
indirectly-heated valve in the circuit
diagram (Fig. 2). I am very much in
favour of using one, even if you don’t
run the filament on A.C., since the use of a
battery valve makes it necessary to put a
choke in the positive leg of the filament.
The filament, of course, is “live ”’ in terms
of H.F.—a condition it is not used to.

Furthermore, the battery valve has
its negative IAT. fed to it up the smaller
section of the coil, and the volts will have
to be pushed up somewhat unless the coil
is wound with very thick wire.

The grid leak should be of a rather lower
value than you are used to. I have sug-
gested -1 megohm in the diagram, but
sometimes it is advisable to come down
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as low as 5 or even -25—individual valves
vary, of course.

It is important that the ratio between
the anode and screen voltages should be
just right, and I have therefore shown a
potentiometer to give continuous control

of the screen volts. The 1-mfd. by-pass
condenser from screen to earth should be
mounted right beside the valveholder, so
as to get the shortest possible path.

The same applies to the -001 condenser
from anode to earth, although that is not
quite so important, and in some cases may
even be omitted.

Deflnite Advantages.

So much, then, for the actual circuit.
Now what about its advantages ? Well,
first of all, the frequency at which it
oscillates is practically independent of
H.T. and L.T. voltage variations.

Reaction is controlled by a very small
movement of the screen-voltage potentio-
meter, which must first be set so that the
valve is just oscillating. The anode
voltage may then be altered somewhat,

CIRCUIT DETAILS
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The circuit iteelf. Note the tapping of the cathode
on fo a point above earth potential.

which will again necessitate a re-setting
of the potentiometer.

The ideal state of affairs will probably
be that in which the set just oscillates
when the screen voltage is half of the anode
voltage$ and a variation of about -1 of a
volt will be all that is necessary to give a
clean, smooth reaction control.

The detector frequency will not * creep,”
as some circuits do; also the, reaction
control will not chase the signal about the
dial and necessitate re-adjustment of the
grid tuning.
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A. K. (Dorking) writes to tell me that

« he has read all my writings for years

(brave man !) but never troubled to
make a start on short waves until just now.
Now he has taken the plunge, and is kicking
himself for what he’s been missing all this
time.

His set is one of my many single-valvers,
and it seems to bring in plenty of assorted
signals. He wants identification, by the
way, of a fairly strong station on about
50 metres which plays dance music and
announces now and again in English :
“ Calling Africa.”

Hand-Capacity Effect.

S. A. K. has some coils wound on Paxolin
tubes and finds that he can bring up the
strength of certain stations enormously by
inserting his finger in the tube ! Surely an
ordinary hand-capacity effect? Try a
little more critical tuning and you'll get
the station up to the same strength with-
out resorting to such nefarious methods.

H. F. (Preston) is puzzled about what the
amateurs mean by a “ tuned-plate tuned-
grid”’ circuit. He draws one and asks if
that's it. Yes, H. F., it is. If you tune
both the plate and grid circuits no coupling
between them is necessary to produce
oscillation. It is modulated in the same
manner as any other circuit.

H. F. then asks how far away one should
speak into a microphone coupled to a
2-stage 3-watt amplifier. Suit yourself—
speak as close as you can without producing
overloading ov ‘‘ blasting.”

Lastly, if there is any kindred spirit, or
any short-wave club in Preston, will he, or
it, please get into touch with Mr. H. French,
The Briars, Cottam Hall Lane, Nigal,
Preston.

J. M. (Sherbome) reports reception of
X E BT (Mexico) on 50 metres, Y N1 GG
(Nicaragua) on about 49, TIE D (Costa
Rica), on about 44 metres, and CO9GC
(Santiago de Cuba), on about 48 metres.
There are four unusual stations for some-
one else to go out for.

G. W. G. (Ipswich) doesn’t think much of
conditions, but I find that they have im-
proved since he wrote his letter. He is
still using valves that have previously been
in a broadeast receiver for about eight years,
but I won’t be sarcastic and couple that
with the “ bad conditions > ! He is rather
keen on super-regenerative circuits for

ordinary short-wave work, and hopes to .

§ee one soon.

On the Ultra-Shorts.

D. W. (Penang) is interested in ultra-
short-wave receivers, but has never yet seen
one. He enquires whether the ordinary
types of valves function well on the very
short waves. Well, D. W., I haven’t yet
met a modern valve that didn’t, but some
types are certainly better than others.
Practically all the battery H. L. types are
good, and don’t require de-basing.

H. F. (Blackpool)—two H. F.’s this week
—wants some advice on putting up a good
aerial, as he is moving his receiver to .a
“shack ” in the garden. As he wants to

listen mostly on the amateur bands he is
wondering whether to erect one of the
various types of Hertz aerials.

I suggest that his best plan would be to
put up what the amateur calls an “end-
fed * Hertz—i.e., a wire 33 or 66 feet long,
including the lead-in. This will give high
efficiency for reception on the 20 and 40-
metre bands, as well as being a convenient
length for other short-wave listening.

He also wants to find a fellow-enthusiast.
His full description is Mr. H. Fenton,
25, Abbey Road, South Shore, Blackpool.

SOS from E. A. C. (Maidenhead). He
has a short-wave set with plug-in coils, and
(need I say it ?) finds difficulty in producing
reaction with the two smallest ones, all the
rest being O.K. Layout, E. A. C.—that’s
what it is. Shorten your wiring to the
coil-holders and condensers, and I should
think everything is sure to be O.K.

As far as screened-grid detectors are
concerned, I like them immensely and have
never come up against trouble with them.
I think you should try one out for
yourself.

R. D. E. (Standon) forwards some more
news, including details of reception of quite
a lot of South American  hams.” He also
mentions the new Cuban CMCD, “La
Voz del Aire,” on about 489 metres. For
the benefit of readers who are hearing
O AX 4 DandO CJ (l.ima, Peru), R. D. E.
tells me that their proper address is
““ All-America Cables C.., Casilla 2336, Lima,
Peru.”

STATION G6MD

This amateur transmitting station is situated
at Rutherglen, Scotland. On top of the receiver,
to the right, is a ¢ D X, Hound.”

L. E. L. (Bodmin), having played with
single-valvers for a long time, wants a set
that will bring in “ those little low-power
stations that are unintelligible on a single.”
Not so easy, L. E. L. ! If your single-valver
is good, the only thing that will beat it for
distance-getting, in my opinion, is a really
excellent superhet. He suggests, however,
that it would be interesting to play with
H.F., especially as he doesn’t mind how
many knobs he has to twiddle.

He also asks whether the H.F. pentode
is vastly superior to the ordinary S.G. No,
L. E. L, I haven’t found it so. Try an
ordinary tuned 8.G. stage, and don’t couple
the aerial too tightly, so that you flatten
out the tuning. Possibly such a stage may
even reduce the percentage of interference
you get from your pet nuisance. (But 1
think you’ll need a single-signal super, all
the same !)
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“ JORK is proceeding apacc on the
enlargement of the Empirc ctation

at Daventry. In addition to the
two new transmitters and the new building
that are being constructed, a greatly
extended aerial system is being erected.
The B.B.C., in short, does not intend to
rest until it has the best short-wave broad-
casting system in the world.

One of the forthcoming series' of broad-
casts in the Empire programme is called
* High Spots.” Transmissions will be made
from various high spots in the British Isles.

" The first is—no, not the top of Snowdon,

but the roof of the Albert Hall !

Another innovation (for Home as well as
Empire listeners) is the broadcast from
Brooklands on October 19,

Have you Heard Prague?

A station that is attracting a good deal
of attention from listeners who occasionally
tune above 50 metres is Prague, OK -
1MPT, on 58 metres. Reports are to
hand from South Africa and Australia, both
commenting upon the excellent trans-
mission.

H AT, Budapest, is now working on
32'8 metres and may be heard every
Monday from about 11 p.m. onwards.

The new transmission from Rome on
493 metres is, I am told, specially intended
for North America and radiated from a
special beam aerial. Other transmitters in
Rome are “beamed” on South America
and the Far East.

Hong Kong (Z B W) is now being heard
irregularly on 34'3 metres during the late
afternoons. The station is on the weak side,
but conditions for the Far East appear to
be improving.

Forthcoming events in the programme
of the A.-A.R. & T. 8. include a special
transmission to them from Y V2RC,
Caracas, Venezuela, on October 15th, and
a meeting of the West Middlesex and East
Bucks branch on October 30th. “P.W.”
readers will be welcomed on that date, but.
they should apply first to Mr. Leslie W,
Orton, Kingsthorpe, Willowbank, Uxbridge,
for further particulars,

Another new broadcasting station work-
ing outside the recognised bands is Tela,
Honduras (HR M), on 20-71 metres.
Several readers have already reported this
station, although his hours appear to be
irregular.

5-Metre Work in U.S.A.

Contrary to expectations, the ultra-short
waves are not to be thrown open for
commercial use in the U.S.A. for another
year at least. They are to be regarded as
strictly experimental, which, I suppose, is
all to the good when one considers what
chaos might result from wholesale com-
mercial use of them for short distance
communication.

More record-breaking 5-metre trans-

| missions are reported from the U.8.A., but

I don’t propose to enlarge upon them until
full particulars are available. W. L. S.
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I DO not suppose the heading will convey
A agreat deal to the majority of listeners

nowadays, but to those gallant en-
thusiasts who knew the magic name of
“ Writtle ” and the early days at Marconi
House it will bring back memories of those
pioneer times when  pioneer ” applied
both to the listener and to those at the
transmitting end.

First of all I had better cxplain how I
came to get mixed up with this broadcasting
business at all, back in the dim and distant
days of 1922. In those days all the big
wireless firms were  experimenting with
broadcast gear: —nucrophones, transmitters,
ctc.—and to get data on their experiments
they gave occasional broadcast concerts.
These were listened to by their own experts,
and by the few enthusiastic amateurs who
were able to pick them up.

The First Musical Director,

At that time I was working with the
Marconi people on thc business side.
When I came back from the war in 1919,
‘T had returned to the Royal College of
Music to finish off the rcmaining three
years of my organ scholarship, but two and
a half years in the East had not improved
my nerves, and 1 found I couldn’t settle
down.

However, when 1 heard that the Marconi
Company were to transmit experimental
concerts, 1 thought I had better
find out what was going on. 1
went up onc afternoon to the

The author of this article will be

well known as “Uncle Jeft ”

listeners of the early days of broad-

casting. In this, the first of three

special contributions he takes you

behind the scenes at the studio at
the tog of Marconi House.

M usecccnsnnacnsanncnnnnsacsiyl
¥ousesvvesssnansensosasssunsedf

began a_certain Peter Eckersley.was giving
wireless concerts from Writtle—and what
concerts! I heard two of them, and for
sheer spontancity and humour they com-
pared very favourably with some of the
programmes nowadays over which so much
trouble is spent. He, as you know, was
the first chief engineer of the B.B.C.
Peter is a fountain of wit and great company.

One of his great stunts in the later days
was to iznitate a singer (generally a soprane)
broadeasting a “ cod ” French * art ” song
with a ““ background *’ of noise and howling
from a local set all performed by himself,
while T supplied a languid ‘art song”
accompaninment on the piano. I supplied
him with gramophone records from Marconi
House for these Writtle concerts, and still

wonder why so many were not returned as °

“ broken experimentally.”
My first concern in my new job was to

A SCENE AT THE OLD 2LO

walls and ceiling were draped with butter
muslin, and in a little recess in the wall was
seated the engineer on duty wearing a pair
of phones to listen during the intervals for
any SOS from ships in distress. For this
reason also there was an interval of three
minutes in each ten. Imagine having to’
close down for three minutes in every
ten in these days of long plays and symphony
concerts !

That first studio was not large, and
amongst ether things it contained two
desks, three telephones, a piano and a few
music stands, and microphone * junk.”
Please excuse the word, Mr. Engineer, but
it conveys a lot to me.

The first microphones used were just the
ordinary type of carbon granule telephone.
As far as I remember we had six, suspended
from the roof, stands, piano-lid, etec.

¢ Result Was Pandemonium:*’

The granules packed very quickly, so the
offending microphone had to be banged into
working order again. The three minutes’
intervals came in handy here. The room
1 have already tried to describe, with just
enough room to swing a small cat; now
add to this the following noises to create
the necessary atmosphere—typewriter, telc-
phone bell, engineers testing a new ‘type of
mlcrophone in that exasperating way they
have of calling out the numbers up to ten,
then the days of the week, fol-

lowed by the months, with an
-occasional chromatic scale on the

small demonstration cinema at
the top of Marconi House, where
‘the conecrts were held, and found
to my horror that the farc for
the afternoon consisted of half a
dozen sopranos, one after the
other.

Six sopranos taken neat is
"nobody’s idea of entertainment. I
suggested that it might not be a
bad idea to have a musician in
charge of such endeavours, and
my employers agreed. So there [
was, Musical Director of the Mar-
coni Company in 1922.

Rather an extraordinary situ-
ation, to be musical director of
a wireless company. However,
that was my title. What real
good fun those early days were! As far
as concerts were concerned I was not
overworked, as we never transmitted morc
than two or three in a week. Each concert
was given on behalf of some charity or
other, and one postcard rcccived from the
backwoods of Clapbam saying reception
was good that night would fill us with
added z2st for this new toy.

I had nearly forgotten.

Some  time

beforé the concerts from Marconi House_

0

piano from the bottom to the tcp
for frequency purposes.
Occagionally the room was re-
quired for its original purpose,
and then we had to work in the
dark or watch a demonstration
film that I had seen many times
before. By way of retaliation I
would hold one or two auditions.
The result was pandemonium.

Here is a true story that shows
you how easy it is to get used to
noise and distracting sounds.
Therc was half an hour to go
before a concert. The phone bell

Mr. Stanton-Jefferies can be seen in this photograph a! the piano accompany-
ing Mr. Kenneth Ellis and Miss Qlive Sturgess, who are singing into separate

**hand ** type microvhones mounted on stands.

get in touch with artists and to get them
intercsted in the new idea. Unfortunately
artists were not paid for broadcasting in
those experimental days, so it was rather
like trying to make the proverbial bricks
without straw.

My first concert was recruited from the
Royal College of Music. These concerts
usually lasted half an hour, and they were
transmitted from the little demonstration
cinema at the top of Marconi House. The

rings: * Plcase, sir, there’s a
gentleman to see you. He wants
an audition and he’s come a long
way and didn’t know he had to
make an appointment.” * Send him up.” I
am signing letters and generally clearing
up at the end of the day. In he comes,
with his accordion, a most soulful instru-
ment. I ask him to start and, apologising
to.him, go on suzmng my letters. In comes
an engineer : Come on, you've only a
minute to go.” I informed him that I
was ready but he lrpmnted to ,my poor,
gentleman friend still playing his accordiop.
(Centinued on next page.)
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He had had a non-stop run of quite 25
minutes. Such is enthusiasm on the one
hand and a * deaf ” ear on the other.

It has a pretty sequel, too. I related this
little narrative in the second number of
* The Radio Times,” and received no fewer
than four letters from people in different
parts of London all claiming to be our un-
fortunate friend and asking what I in-
tended to do about it.

The Famous “Uncle Arthur.”’

Such were the early conditions of ex-
perimental days.  There is one figure I
shall never forget in conjunction with
microphones and all appertaining thereto,
onc named Round, rather a little man with
a happy twinkle in his eye and a keen sense
cf humour; a clever and keen engineer.
Many times have I stayed with him work-
ing until the small hours of the morning
while he smoked innumerable Egyptian
cigarettes, lighting the new one from the
old, the cigarette eventually to hang
from his upper lip in a most haphazard
fashion.

My immediate superior in the early days
was Arthur Burrows, known to many. as
“Uncle Arthur.” - He was head of Marconi
Publicity, a charming man, easy to work
with and encouraging. He became Director
of Programmes at the inauguration of the
B.B.C. in November, 1922, and eventually
went to Geneva as head of the International
Wireless Bureau.

We were the first announcers, and he
nearly always helped during the * Wireless
Concert ” age. A mellow voice that was
particularly suited to the old O’Connor
microphone.

The “Soap Box’’ Arrives.

Yes, I thought someone would be won-
dering what all these wandering reminis-
cences had to do with a soap box.

Returning to Round, the head of the
Rescarch Department. He brought in a
new type of microphone, a magneto-
phone ; very heavy in weight but excellent
in quality, or so it appeared after the other
type of microphone. In his usual casual
manner he had this perched on top of a
large box resting on a trolley affair on
wheels.

The microphone itself was kept precari-
ously in position by means of straw, though
why it didn’t fall I don’t know, as apart
from the small matter of fixing the micro-
phone itself the bhox wasn't fixed to the
trolley and had a nasty habit of tilting over.
The trolley also took it into its head to
take a stroll on its own at the slightest
touch. It was a valve box, but we
christened it the “soap box,” and soap
box it was.

Finest Organisation of its Kind.

On looking back at those early days I
marvel that such rapid strides have been
made. During my twelve years with the
B.B.C. I have scen gradual but sure -im-
provement day by day both in the technical
and in the programme side.

In the early days we were besct with
many (and goodness knows how many)
difficulties, but they were initial problems.

Hard nuts to crack at the time, m maybe, but

“when once you have. obtained a degree of

perfection, then the difficulty is first to
maintain that degree, and secondly to im-
prove on it,
engineering side of broadcasting, but also
to programme technique, and incidentally
to an organisation that is, “perhaps, the
finest of its kind in the world.

Because, if the various units of such a
colossal concern as the B.B.C. are not work-
ing in closest co-operation there is loss of
energy and the possibility of all sorts of
mistakes.

I realise perfectly that it is possible to sit
back and criticise any programme that is
broadcast, from one point of view or the
other, but if the critics of the B.B.C. knew
how difficult a matter it is to arrange a
programme so that no listener is dis-
gruntled, then they would save both the
paper and the ink.

The Best Cbtainable.

In every programme there is such a
thing as * policy ” to be considered, and
‘“ policy ” means all the possible implica-
tions of a broadcast besides its mere value
as entertainment at the moment it goes out.
Before the speaker, singer or instrumenta-
list is engaged there is much discussion
by the departments concerned on the
relative merits and suitability of those
engaged.

AT THE CONTROLS

A later photograph of Mr. Stanton-Jefferies ad-
justing the amplifiers at a Covent Garden broad-
cast in conjunction with the musical score.

So be a little kind to the B.B.C. when
next you feel like throwing your wireless
set on the nearest dust heap, and remember
that you have some of the finest specialists
in the world collécted under the roof of
Broadcasting House. In other words,
*“ don’t shoot the organist, he’s doing his
best,” and incidentally the best obtainable,
and I say the best in the world, because
I know ’em all, and I've been to places,
too.

I didn’t intend to finish like this at all,
but having left this organisation recently
for pastures new (incidentally with much
regret), I know what difficulties there are
to overcome before a programme can be
put on the air.

My next article will also deal with
earlier days and the advent of Broad-
casting Proper.

This applies not only to the |
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“CURVED
WAVES y

OME little time ago, in “ On the Short

. Waves,” I referred to a reader who

had evolved a theory to replace the
*“ quasi-optical ” idea about ultra-short
waves and their propagation. He has since -
come forward with more detailed sugges-
tions which I feel are sufficiently interesting
to quote and discuss.

This reader, Mr. Alexr. Thomson,
suggests that the medium in which radio
waves are propagated is the earth’s mag-
netic field. “It is a well-known fact,” he
says, ‘““that a magnetic field is disturbed
by an electric current passing through a
wire. The possibility is that if there were
no terrestrial magnetism there could he no
electricity. Thus I contend that a radio
wave ig an electro-magnetic wave inasmuch
as it’ is a magnetic wave produced electric-
ally.”

What About the Skip Theory?

As is well known, the longer radio waves
have great penetrative powers and carry for
considerable distances during daylight ;
the shorter the wavelength becomes, the
shorter is the distance that the direct ray’
appears to carry.

A. T. suggests that the shorter the wave
is the more is it attracted back towards
the earth by the magnetic field. This does
not seem to explain the well-known
phenomena associated with skip-distance,
but he cven succeeds in fitting in the
Eleven-Year Sunspot Cycle into his theory !

“With regard to sunspots—these are
obviously outpourings from the interior
coming to the surface of the sun. The
material thrown out is a metallic vapour.
This affects the sun’s magnetic field, in
which the earth is moving, and in turn
affects the terrestrial field.” d

A. T. then gives a table that he has
worked out, giving the degree of curvature
for waves of various lengths from 1 metre
to 30,000 metres, and working out there-
from the approximate distances that one
might expect radiations on these wave-
lengths to travel, together with an arbitrary
*“ penetration factor” for each wavelength
under consideration.

While I disagree strongly with some of
A. T.’s statements, I like the way in which
several well-known effects. fit in with his
theory, and I think it warramts investiga-
tion.

dunensnscanandf
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Investigation is Worth While.
If a group of listeners were to carry out

- tests, ignoring sunspot activity, weather

conditions, and so on, and cencentrating
solely upon the manner in which magnetic
storms * affected propagation, we might
come up against some interesting facts.

I don’t know, off-hand, a suitable source

of information concerning data about the

earth’s magnetic field, but possibly someone
can put me wise to one. Certainly it is
well known that magnetic storms coincide
with a sudden increase in the number of
sunspots, and the fifteen-monthly *‘ peak
in short-wave conditions would work out
according to plan'!

The whole thing seems a good subject on
which tostart a discussion,

W. L. 8.



Popular Wireless, October 5th, 1935.

Kaenc

b L L sser

$3835EENIG0EIEEISASIINEEESENE PEIONNPARININOEEBAICIIIDIVES

85

A PORTABLE IN THE WEST

An interesting account of experiences with a compact radio receiver
during a camping trip, with a few remarks on short-wave reception.

By G. L. GRISDALE, B.Sec.

1 ALETET] sonvasEE
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HAVING decided to go on a tramping
and camping trip through Berks and
Wilts, it was thought that some
interesting facts concerning radio reception
in the country might be discovered if a small
portable receiver were taken along. The
route lay from Reading to Bath, more or
less parallel to the main Bath Road and
just to the south of it. The conditions of
the trip settled the design of the receiver
without much trouble. The most important
thing was that the set should be as small
and as light as possible; no Regional
station was situated anywhere near the
route, so that the receiver need not be at all
sclective.  Under these conditions it was
decided that a simple two-valve receiver,
with reaction and for use with phones,
would be adequate.

A Dry Battery For L.T.

The receiver was housed in & very thin-
walled- wooden box of inside dimensions
10 x 3 x 3} in., a three-volt torch battery
for low tension being contained in a box
with the set. The high tension consisted
of about thirty volts of the flat type of
torch battery, stuck together to form a
single unit.
most troublesome part of the whole equip-
ment when it came to packing everything
away in the rucsack.

The" acrial consisted of a reel of D.C.C.
wire, a pair of egg insulators and a collection
of string, all this being packed away in the
spacc above the variable condenser ; when
the receiver was in use this space was used
to take the swing of the moving vanes.
The whole equipment was packed up in
three units.

Owing to the small size of the box no
space could be wasted in packing away the
components, which were as small and light
as was consistent with reasonable efficiency.
The tuning condenscr was a well-constructed
midget with air dielectric ; a solid-dielectric
type that had been tried as a tuning con-
denser, but had proved rather erratic in use,
proved quite suitable as a reaction con-

denser, for which purpose it was no doubt.

originally intended. The coils were wound
on a picce of 1l-in. six-ribbed former, the
number of turns being adjusted until a
sufficiently wide band was covered with
the 0-0003-mfd. tuning condenser.

The Filament Resistance.

The intervalver transformer, although
intended to be wused in a parallel-fed
arrangement, was used, or rather misused,
direct to the anode circuit of the HL210
detector valve. The telephones were con-
nected in the anode circuit of the L2110
low-frequency valve.  Since a three-volt
dry cell was used for the low tension supply
it was necessary to make up a 5-ohm reaist-
ance for insertion in the filament circuit.
There- arc many features in the receiver
which are not above the criticism of the

The phones were probably the
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careful constructor, but: in spite of all its
faults the receiver served its purpose quite
satisfactorily.

In London the performance of the re-
ceiver was admittedly bad, as was to be
expected ; due to the smallness of the coil
and its proximity to other components it
had a high resistance, and the resultant
inselectivity was very pronounced. It was
considered that this disadvantage would
not be at all serious in the West, and this
assumption proved to be correct.

Results Obtained In London.

The location in London in which the
receiver was tested was definitely not good
for radio reception; the district consisted
almost entirely of houses, with the usual
‘crop of aerials of all sorts and sizes, in addi-
tion to a goodly number of telephone wires.
The aerial in use was better than most of
the locals, being a single wire some sixty
feet long going straight up to a forty-foot
pole ; this represented a far better aerial
than it was found possible to erect at any
of the field situations.

With this equipment and the local
stations silent, a number of the more
powerful Continental stations were well
received. Almost anything that could
be heard on the three-valve all-mains

.

the "great strength, the average level
being a hundred per cent above that at
London.

Strong Continental Reception.

The loudest medium-wave station was the
West Regional. this being so throughout the
trip. Many of the German stations were
received at great strength,esome of them
louder than the London and Midland
Regionals, which was a marked contrast to
the statec of affairs in London. Poste
Parisien was also a noteworthy signal.
The most interesting observations were
made on low-power stations, which were
received in great numbers. On the first
evening we were surprised to tune-in at
good strength the Dublin station, which we
had not lieard for six years.

This station was heard at reasonable
strength and with very little fading, pro-
viding real programme value. Numerous
other low-power stations were heard
throughout the trip, including a number
of Spanish transmitters, and a host of
German relays, most of which were not
identified.

(Continued on page 102).

A FINE EKCO SET

receiver could be picked up, or at lcast

detected as a carrier wave, on the
portable set; German, French and
Italian stations comprised most of the
signals heard.

Reception cenditions in the West
proved to be vastly different. It was
usual to employ an aerial about eighty
fect long and only soms= ten feet off the
ground in most of the locations, and
the earth connection eonsisted merely
of a skewer stuck into the ground.
Some surprise was caused by the
number of signals received and also

“ Miss England® fryiog. the $uning ‘of one of the attractive Ekco eight-stage superhet receivers which )
the makers have designed for the 1938 season.
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“FIVE HOURS BACK”

This popular B.B.C. series is being revived on Saturday, October 5th,

and below our special correspondent describes something of the work

carried out by the B.B.C. engineers to ensure successful re-trans-
mission of these American broadcasts.

Kavsusassassassensassannii-

HAT is this fascination in * hearing
America” ? I have never been
able to decide exactly. A fascina-

tion therc certainly is. Short-wave fans will
testify to that. So, I imagine, will listeners
with ordinary broadecast receivers who
picked up any of last season’s very success-
ful *“ Five Hours Back ” rclays.

These programmes are starting again on
October 5. Every Saturday we shall be
able to hear a typically slick American pro-
grammec emanating from the New York
studios, or “other far-flung point in the con-
tinent-wide network of the National Broad-
casting Company. .

These half-hour interludes from the other
side of the Herring Pond will be timed at a
rather more convenient period than last
‘time. From 5.30 to 6 p.m. GM.T. That
is to say, from 12.30 mid-day onwards in
Eastern Standard Time.

First, you will want to know how our
B.B.C. engineers propose to put back the
cloek five hours, to annihilate time—as well
as 3,000 miles of space !

It is one thing to pick up, say W2 X A F_
cn a home short;waver, to bring in the
family to listen with gaping
mouths and’ popping eyes to the
slightly wobbling result. But it
is quite another thing to risk
putting such a signal through a
brdadcasting chain—or even
through just onc transmitter.

Tremendous Amplification.

The “ gain ” needed to bring
up such a long-distance signal
to the level suitable for impress-
ing on a carrier wave is very great.
Indeed, a signal sounding per-
fectly wonderful on a home short-
wave set might be a hopeless roar
of static if it were re-broadcast.
That is why, in spite of the rela-
tively easy way amateurs all over
the country succeed in their efforts
. to pick up America, the B.B.C.
has to go to considerable trouble

is used for the reception of two different
stations doing the same programme. When
this is not possible the ordinary diversity
system comes into action, whereby two sets

' pick up the signal on spaced aerials. When
- there’s nothing doing at all it’s adversity

of course !

Which system the engineers choose
depends largely on conditions, which vary
so much from night to night that they
have arranged their gear for the maximum

- elasticity “or, in plain amateur- language,

“ mucking around.”

~ Tatsfield and the P.O.

Under the best conditions the enginecrs
are optimistic about their ability to-reduce
both fading and distortion, especially the
kind of distortion due to selective fading.
The new aerials will see to that particular
bugbear of short-wave reception.

It will be interesting to see how the B.B.C.
reception at Tatsfield compares with the
Post Office relays of the admirable Mr.
Raymond Swing’s talks over the trans-
atlantic telephone circuit.

Sinister-minded readers may ask why

BROADCASTS REGULARLY
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But, then, it must be understood we are,
so to speak, evesdropping when we listen to
* Five Hours Back.” That same snappy
programme is probably being heard by
millions of housewives in America—for it
is their lunch hour.

True, W2 X A D does make use of a
simple _directional array .in our favour.
W 3 X A L—another of the channels through
which Tatsfield operates—uses just a hori-
zontal half-wave di-pole aerial, which my
short-wave fans will recognise immediately
as nothing terrific as short-wave practice

, goes.

““ A Sort of Side-Line.’’

My only point in mentioning this is to
make you appreciate that Tatsfield has,
right from the start, a ot to make up on the
Post Office, partly because the transmission
itself is not so favourable, and partly be-
cause, well, Tatsfield’s real job in the
B.B.C.’s present scheme of things is to
check wavelengths—it’s short-wave relays
are a sort of side-line.

Possibly when the “ Five Hours Back ”
ahd other American programme relays
arouse even greater interest than they have
done, the B.B.C. will see fit to extend its
Tatsfield short-wave activities. I hope so,
for they have some very keen young engin-
eers on the job, who I am surc are just
aching for the chance to put in some more
natty panels!

As it is, the Saturday alternoon relays are
certainly a spur to engineering activities
on both sides of the Pond. This is a
point that was well emphasised to me when
I went along to the genial Fred
Bate, N.B.C. reprcsentative on
this cide.

to obtain anything like a scrvice
grade of signal.

I have been to Tatsfield, the
B.B.C.’s listening post on .the
Kent-Surrey border, seeing just
how they have improved the short-wave
gear. Believe me, Mr. Griffiths and his
merry men down there are now hot stuff
with snperhets going from 12 to 80 metres.

There are now four superhets. where
there were only two for last year’s  Five
Hours Back ” relays. All these have most
effective automatic volume controls, which
can be interlocked. This ingenious system
not only keeps the signals up but the back-
ground down. Otherwise, I may remind
you, the set handling a fading signal might
easily superimpose a nasty background
noise on the set getting a non-fading signal
—for the outputs are all merged, of course.

Two kinds of diversity aerials they have

down there. The simplex diversity system

REGINALD
popular B.B.C. lfeature.

Raymond Swing had to come over the
Post Office transatlantic phone service to
Baldock while the “ Five Hours Back ”
relays arc handled by the B.B.C. But the
reason is quite simple. And not a bit
sinister.

You see, Raymond Swing was talking to
us—and us alone. Not to us and US.
(Sorry 1)

His talks, so suceinctly weighing up the .

" American scene for us, were flashed out

from the Ameriean side in a strong direc-
tional beam on Baldock. T believe I am
right in saying that the P.O. signals have
a decibel level of round-about 40, whereas
the Tatsfield signals are, for several reasons,
much lower in level—say 10.

KING, whose orchestral programmes of light music form a

At the age of seven he appeared as pianist at

Queen’s Hall, and at sixteen won a scholarship for pianoforte and for

composition ol a piano concerto at the Roya! Academy of Music.” Was’
elected an Associate of the Royal Academy of Music in 1931,

“Here you have two huge
organisations co-operating to im-
prove transatlantic relaying,” he
urged. “ The fixturc on Saturdays
-gives the engineers an incentive
to make experiments, to try all
kinds of new aerials and other
short-wave devices. The ‘ Five
Hours Back '’ programmes pro-
vide them, in other words, with a
yardstick on which they ecawn
measure improvement.

World-Wide Programmes.

“ What is the object in N.B.C.
sending you these programmes ?
Very simple. We aim to range
the world, not only in giving pro-
grammes but in taking them.

“You know, we get a vast
variety of programme material
from different parts of Europe.
We arc only too glad to recipro-
cate by sending you American
programmes. The ¢Five Hours Back’
relays will give English listeners a fair
idca of the sort of light entertainments
broadcast in America around noon.

“There is just one little point you
might like to be reminded of,” added
Mr. Bate, “and that is the fact that for
the first of these relays my compatriots in
America are actaally Six Hours Back—
owing, of course, to your British Summer
Time being an hour ahead of G.M.T.”

Itissuchsubtle points as thesc that make
one realise how wireless, in girdling the
earth, may annihilate space but cannot
catch up with time! Whicb is definitely
to-day’s bright thought, don’t you agree ?
A. H.
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OF MECEINICAL INMIPORTANCLE

FOR GREATER UNDISTORTED

POWER OUTPUT
AT MODERATE
VOLTAGES

ENGLAND

MADE IN ‘ e
Sold by All Radic Dealers

»H.Y, +
INTERMEDIATE
|L.F. STAGE SPECIAL OUTPUT
! TRANSFORMER
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TYPICAL CIRCUIT ILLUSTRATING OSRAM POWER TRIODES IN
‘' PUSH-PULL FOR LOW IMPEDANCE LOADING.

CHARACTERISTICS TYPE PX25A TYPE DA30
Filament Volts cceeeveveerieaisenn.. 4\ (0) S8 88Aat0000 0 0 0o o o ¢LT0) 506898800
Filament Current «c.oeceeecvnrenee. 2.0 amp cceeeeneeonnes 2.0 amp ---
ARG A BVIGIESEIREEEE s i/ o« 0 oroisioresstosin- 400 MAXK eeeeeseccsenes 500 max..-
Ampln, Factor ceceeeseccvernesennes 30 FS0OM SCMARETE o oo BB L ieeanes
Impedance. cccoveeeeneinniinnn.. 865 ohms «coveieeeenn. 910 ohms:...
Mutual Conductance

(at working point) «-e--ee-uee. 37 malvee o «.+-3.85 ma/v
Load Resistance (for " Low Loading "’ push-pull)

(Anode to Anode) --evevcine- 2,800 ohms. .evuev... 3,400 ohms
Price each: 25/- 30/-

WRITE FOR NEW OSRAM VALVE GUIDE

NEW
POWER TRIODES

TYPE TYPE

PX25A DA30

"Low Impedance Loading ” is a method of
using a pair of Output Valves in a push-pull
circuit to obtain a considerable increase in
undistorted power, without resort to high
H.T. voltage or the necessity for positive
grid drive.

The success of the system depends on the
characteristics of the valves and on the
design of transformers employed. Full
particulars are available on application.

OSRAM PX25A is a Power Triode desigred for use
in pairs where a maximum H.T. voltage of 400 is
available. The rated dissipation of the PX25A type is
25 watts.

OSRAM DA30 is a Power Triode for use in amplifiers
where a greater output is required and where ¢
maximum H.T. voltage of 500 is obtainable. The
rated dissipation of the DA30 type is 30 watts.

OSRAM VALVES -DESIGNED TO ASSIST THE DESIGNER

Adut. of The General Electric Co., Ltd., Magnet House, Kingsway, London, W.C.2.
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ADING is a radio evil which has not
yet been entirely eliminated and
which, indeed, may never be com-
pletely “abolished from radiodom. For
the causes of fading lie beyond the control
of the receiving sct,owner and, also, of
the transmitting station. In commercial
working fading may become an intolerable
nuisance,” more especially as it is . more
frequently encountered on the shorter wayes.
Hence commercial stations, hoth sending
and receiving, have to take special -pre-
cautions in order to minimise the effects of
bad bouts of fading. . )
Although the phenomenon of fading has
shown itself to be unconguerable, it is a
trouble which usually seldom comes the
ordinary amateur’s, way. ‘True, the .en-
thusiastic long-distance’ station seeker will
experience attacks of this radio nuisanee in
his reception, -but. then,” of course, such
hindrances are -.expected and—for the
greater part—put up_with,
Sulphated Accumulators. .

When the average radio amateur, how-

ever, comes up to you with a story coneern-
ing the shocking amount of fading which he

experienced with his set *“ the other night,” -

it is very possible that you will find yourself
listening to a detailed account of that which

"WHEN THE WIND BLOWS

FALSE FADING

It is not right to assume every time the strength of a station goes up
and down that it is the work of the Heaviside layer.. It may be due to
causes at the receiving end such as those described in this article.

By J.F.STIRLING

I sussanesvesaisesissunencasurnarosansvanasancasansvansennso

A loosely erected aerial or swaying lead-in can
cause fading in windy weather.

may be-termed “ false fading,” of a species
‘of fading which had its origin not from
without the recciving installation but from
within it. ’

Suppose, for instance, that the accumu-
lator of a battery-worked set has experi-
cneed too much of a rest during the summer,
its plates may possibly lhave got into a
sulphated condition. The- internal resist-
ance of the accumulator will, therefore, he
considerably greater than it should be,
because, owing to the presence of sulphate
deposits upon the accumulator plates,
current cannot traverse the cell as freely as
it ought to do.

Now, an accumulator ‘which has been
allowed_to get. into this condition, if it was
originally a first-class article, may, when

Kesseenenasnansesasnasannsyf-

hitched up to the set, endeavour to do its
best and to deliver up the necessary steady
current to the filaments of the valves.

The interfering sulphate deposits, how-
ever, will usuglly severely hamper the
accumulator’s work, and instead of getting
a steady current the valves will be fed with
a current which either flows in periodical
jerks, in which instance * atmospherics ** (of
the home-made variety) will be present in
the reception, or else with a current which

.ebbs and flows; a current which swells up

to a ‘maximum and then diminishes in
intensity. '

In- this Jatter instance, * false fading ”
will be set up in the reception. And,
usually, the -better and the more sensitive
the set, the more noticeable will the false
fading be.

.The reason for the above effect is, of
course, to be gathered from the fact that
the accumulator is not supplying a steady
current to the valve filaments. Conse-
quently the filaments are not being steadily
heated. Their electron emission varies in

_accordance with the current supplied to

them, and this difference brings about a
variation in signal strength of the reception,
which, rising and falling periodically, may
very well be mistaken for the genuine
variety of fading.

Further Possible Causes.

An H.T. battery, when it is about to
“ give up the ghost,” usually signalises that
fact by giving rise to a lengthy series of
cracklings and other unwanted noises in
the reception. H.T. batteries, however,
have been known to give steady fluctuating
currents when their ends are approaching,
and these wave-like currents may, again,
induce a species of fzlse fading into the
reception.

The same type of false fading, again, may
occasionally be set up by a transformer
whose insulation is defective. Under certain
conditions the defective ~insulation be-
tween the windings of the transformer
may act as a leaky condenser, becoming_
charged up by the current and then dis-
charging itself of its accumulated electrical
energy. Usually this sort of thing becomes
manifest by noises in the reception rathér
than by a species of fading. Nevertheless,
the production of false fading has been
traced to such causes.

. Perhaps the best .recognised causes of

* false fading lie in the conditions under which

the aerial system of the receiver is working.
As is}well known, a swaying aerial will
induce into the reception a" periodical
raising and ‘lowering of signal intensity
and, usually, the more sensitive and finely-
tuned the set, the more pronounced will
this false fading effect be. .
The reason underlying the above.effect
is known. The aerial wire and ‘the’
ground form two plates of a large ccn-
denser, the intervening. air comprising_the.
dielectric or insulating meédium ot the
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condenicer. Now, by varying thé relative
positions of the_ plates -of an ordinary
radio condenser one readily "alters the
signal strength of the reception since, by
this action, the capacity of the circuit is
undergoing alteration.

In precisely the same way the swinging
_aerial of a receiving installation causes
the capacity of the -circuit to be varied.
The aerial continually alters its distance
from the ground. The capacity of the large
condenser formed by the- aerial-earth
system is rhythmically varied and this
induces into the reception the  periodic
rising and falling of signal intcnsity which
is characteristic of fading.

A Capacity Effect.

An aerial which is perfectly taut may
also give rise to the same effect. In all
such instances, however, it will be found
that a large tree, a clump of trees, or even
an entire hedge are, under .the- influence
of the wind, swaying heavily and thus
altering their distances relative to the
aerial wire. The capacity of a condenser
depends to a certain extent upon the
influence of surrounding objects, and if
these objects are constantly changing in

VARYING SCREENING

The screeping effect ‘of trees may vary consider-
ably as the leaves and branches move inthe wind.

sproximity the condenser’s capacity will
tend to vary in sympathy with their
motion. i

Hence, at times, when a properly
adjusted aerial wire is situated above or
near a swaying tree, bush or hedge, changes
of capacity may possibly be introduced
into the aerial-earth system in accordance
with the swaying of the foliage and "these
will be sufficient to set up a semblance of
fading in the reception attained by a finely-
tuned set.

It will be remembered, also, that during
the. finer months.of the year when the
foliage is thick and abundant upon the
trees. such objects are capable of acting

- as fairly efficient absorbers of radio-

transmitted energy. Thus a tree in the
garden may be providing quite & screén
for the oncoming radio waves.

Alterations in Volume.

When such a tree is set into .régular
motion by the wind, its screening effect
upon the aerial will be altered. Thus, the
signals reéeived will vary in strength accord-
-ing to the position of the tree’s foliage
relative to the aerial. When the foliage
moves away from the aerial and out of the
path of the oncoming, radio wavey the
_signals will be louder, whereas, conversely

(Continued on page 102.)
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JUSTANOTHER il dtas

A FEATURE **

Grease
Cup

Terminals

RADIO BATTERIES

BESIDES THIS, NOTE THESE OTHER FULLER FEATURES :

@ Non-interchangeable Coloured Terminals with
Raised Polarity Signs make wrong connections
impossible.

@ Indestructible Ebonite Separators prolong the
life of the accumulator.

® 3 “ Mammoth” Full Capacity Plates giving
extra capacity.

@ Large Filling Vents and heavy moulded glass

Puts them miles
above the rest!

A FULLER
Dry Battery

for every set.

containers give strength and distinctive
a Always  fresh,
ppearance.

ASK YOUR DEALER TO DEMONSTRATE always  good.

Service Agents throughout the country :

The Fuller Accumulator Co. (1926) Ltd., Chadwell Heath, Essex.
’Phone : Seven Kings 1200. ’Grams : Fuller, Chadwell Heath.

No substitute
for this Safety

|
Specified
for the

‘1936 FERRO-POWER’

The reliability of Erie Resistors Is recognised
by designers and manufacturers alike. Eries
are specially impregnated so as to retain
stability under any extremes of heat and damp.
That’s why they are used in all the leading
sets. Always insist on Eries.

ERIE RESISTORS

All values, 1/- per watt.

{RIE VOLUME CONTROL

Will give a lifetime’s
service. All values,-
50,000 ohms to 2 micg-
ohms .. .. .. 36
(Or with built-ln mains
switch) . 5)-

b RESISTOR

Resistor Service Booklet *—a helpful
PRODUCTS

The Erie Volume Control

resistor guide.

The Radio Resistor Co. Ltd.,
1, Golden Square, London, W.1.

THE ACS. TABLE MODEL

Seven stage Superhet. 26
watts output. Full A P
and lmage Suppression.
Energised Moving Coi
peaker. 12 GNS.
Radiegram AC5G
21 GNS.

Either on easy terms.
THE'POPULAR’ SPEAKER

Keenest
priced full
size Mav-
ing Coil
Speakeron
the market

7° cone. Price 19/6.
In Cabinet with vol-
ume control 35/6.

&9

For years the best sets have had Blue Spot
Now Blue Spot are building their
own sets—and building them, naturally, with

speakers.

a simply unique knowledge of the circuit a
The

A realism altogether new in radio !

speaker needs. result is poaitively
startling !
Insist on hearing one of the four Blus Spot
models. . Above 1s the Battery [II—a sensitive,
quality instrument with an acoustic output
equivalent to | watt. Unwanted Programme
Rejection circuit ; Full Vision 45-name Dial ;

Walnut Cabinet—all for £6 17s. 6d. Pest
the coupon (4d. stamped envelope) to-day.

£6-17-6

or 12£monlhly (33580%5)

To The British Blue Spot Co., Ltd.,
Sterling Works, Dagenham, Essex.

TELL ME ABOUT THE NEW REALISM

IN RADIO
NAME........:.. .

ADDRESS ..........

P S P N R T T R E R IR R R TR

Trade Mark

A NEW REALISM IN RADIO

The British Blue Spot Co., Lid.;
Sfc.-ling Works, Dagenham. Essex.

- T.\s”s.a”

R P P
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a point of maximum

lN a cathode-ray
receiver the electron
stream is sprayed,
line by line, over the
fluorescent screen by
synchronising voltages
applied to the scan-

PROGRESS IN TELEVISION

A new method of applying the picture pulses to the cathode-ray
tube so that they do not cause distortion is described here.

brilliance the whole of
the emerging stream
falls directly on to an
“active " or fluorescent
strip of the viewing-
screen. On the other

ning-electrodes. So long

By CARDEN SHEILS

hand, for a point of

as no picture signals
arc present this merely produces a uniform
illumination of the viewing-screen, without
any gradation of light ind shade. In asense,
it may be regarded as a method of preparing
the background or “canvas” on which the
veceived picture is subsequently * painted.”
In practice, the incoming picture-signals
may be impressed on to this “ canvas > in
different ways. They may, for instance, be
applied to the control-grid of the tube o as
tovary the density at which the electron
stream strikes against the fluorescent screzn.
The brightness of the fluorescent spot in-

DISTORTION DUE TO DEFLECTION

against a given spot on the screen in a given
time. As the stream sweeps more rapidly
across the screen it is clear that the number
of effective electrons will decrease, and the
brilliance of the light produced falls off
accordingly. As we have seen, both
systems tend to give rise to some distortion
of the picture, and attempts are now being
made to overcome this drawback by apply-
ing the picture signals at a point some
distance away from any of the usual eontrol
electrodes of the tube.

For instance, if the - incoming pic-
ture signals are applied only
to the electron streain at
a point quite close to the

fluorescent screen, any dis-
placement of the spot of light
from its proper position on
the screen will be insignifi-
cant as compared with the
“ ghift ” produced, as shown
in Fig. 1, by the same voltage
applied lower down the stream.

¢ Close ** Control.

The new method of “ close ”
control is used in combination
with a special form of view-
ing-screen, which is made up

With velocity modulation there is a tendency for the picture pulses
to alter the position of the spot of light as well as to vary its speed
across the fluorescent screen, this alteration being indicated by the

distance A, Al, in this diagram.

creases with the number of electrons, and
s0 reproduces the light-and-shade values of
the original picture.

Produeing the Picture.

But, in addition to varying the speed
of the electrons, the signal voltages—when
applied in this way—are liable to affect the
corrcet focusing of the stream, which in
the modern “ hard ”* type of tube is deter-
mined by the voltages on the anode and
control grid. Accordingly there is a
tendency for the spot of light to change its
apparent size on the screen from time to
time, thus reducing the clearness or defini-
tion of the picture at the parts affected.

Another well-known way of ‘ painting
the eanvas ” is to vary the velocity at which
the electron strcam sweeps across the
fluorescent screen. In the first method the
forward speed of the stream is controlled as
it moves from the anode towards the secreen,
whilst in the second method the variation
in speed occurs as the stream moves from
side to side of the viewing-screén.

Causes of Blurring.

In order to secure this * transverse ”
control, the incoming picture signals are
usually applied to the line-scanning elec-
trodes. Here, however, they are superposed
on the original scanning-voltages, and so,
as shown in Fig. 1, have the effcet of slightly
advancing or retarding the spot from its
proper position A on the screen, to another
spot, such as Al. This naturally also tends
to blur the picture.

The second method is really based upon
the number of electrons which strike

of narrow bands of fluorescent
material interleaved with
narrow bands of opaque or
“dead ” material.

The arrangement is illustrated in Fig. 2,
which shows an enlarged scction of the
*“ striped ** fluorescent screen, and of the
oontrol grid G. The latter is located just
in front of the screen, and consists of a
similar series of strips, cach half the width
of a scanning line.

The idea is to make the incoming signals
“paint the picture” by deflecting the
stream as it passes through the grid, thus
controlling the number of electrons which
strike the screen in a given time. The use
of alternate strips of fluorescent and non-
fluorescent material, and the corresponding
form of control grid, serve to reduce the
value of the signal-voltage required to con-
trol the stream at this point. Unless the

control is divided up in this manner the

voltage required would be too high to be
practicable.

The stream of electrons (corresponding
to one full scanning-line) is first reduced to
half that width in passing through the
grid G ; this will be so for any- positiori of
tho stream, including the particular position
shown on the sketch.

The reccived picture-signals are then
applied to the grid G in such a way that for

.
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minimum  brightness,
the beam is deflected downwards (as shown
by the cross-hatched portion) so that it
falls on to a “ dead ” or inactive strip.

Better Deflnition.

For values of light and shade between
these two extremes, the deflection is regu-
lated accordingly. The modulating voltage
is of course so limited that the maximum
deflection cannot sweep the ray beyond the
cross-hatched position shown in the figure:
In other words the deflected ray must not
pass over into the space belonging to the
next scamming-line.

The deflecting strips of the grid are of
metal foil, one-fifth of. a-millimetre thick,
one for cach scanning-line, consecutive
strips being biased in opposite directions so
as to reduce their overall capacity effect.

A thin sheet of frosted or translucent
glass, placed between the scrcen and the
observer,. diffuses the light evenly over the
viewing-surface, so that the * dark ” strips
are not scen. Although the brightness of
the picture is slightly reduced, this is more
than offset by the corresponding gain in
definition, and by the absence of any
blurring. ;

THE NEW METHOD

£

In this system tiny opaque strips run across the

fluorescent screen in line withthe picture lines.

Brilliance is altered by varying the amount to
which the spot overlaps these strips.

Naturally, owing to the fixed positions of
the lines, the tube has to be constructed to
suit one particular method of transmission.
Thus for 240 lines scanning”the cathode-ray
tube would have to be divided so as to
give 240 fluorescent lines on the screen.
Interlacing could be carried out provided
a suitable number of lines was used,
but the number of lines could not hbe
varied and the tube is not flexible in this
way. For the forthcoming British Tele-
vision Service, with its two systems, the
new tube would not be suitable.
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Designed and Described
By K. D. ROGERS.

I AM probably going to annoy
quite a number of people

who read this article and
raise, perhaps, not a few argu-
ments among constructors., But
that cannot be helped.

- The set which is illustrated in
thesc pages is the result of re-
quests for something which will
provide good clean reproduction
and first class quality from the.
local stations, and “which will
bring in a really large number of
foreigners at full volume.

Reception Stremgth.

I have italicised the word full
because I want to stress it. So
many people talk glibly about
the strength at which their sets
will bring in distant stations and
80 many use the term “full
volume,” that one is apt to lose
one’s sense of proportion.

When a set is operating at

of mine oxe can afford to keep it
well in check, even on distant
slations. )

This is an advantage that needs
to be experienced to be realised.
3 Tt means that one has plenty of
reserve for really weak foreigners,
while on those stations that pro-
vide Teal programme value one
can-get the high quality that is
associated with a big power
reserve and with an output valve
that will deal with heavy peaks
in the modulation without over-
loading.

Avoiding Overloading.
That is why I chose the valve

I have used. One does not need
an output of 5 watts or anything
like it as a general rule. 1In fact
you could not stand it, and
heaven forbid that I should be
the means even of hinting by
describing this set that one

“full” volume only one thing
should be meant ; that the set is
working at the maximum volume which the
output valve is capable of giving.

In other words if the set is a battery one
and the output-valve is of the 350 milliwatt
type full volume will mean a 350 milliwatt
peak. Or at least that is what the term
should be used to convey. In the case of
a mains set with a 2'5 watt output vaive,
full volume should mean 2'5 watts of peak
sound output.

Thus in regard to this 1936 Ferro-Power
when I say that the set will give full volume
on a large number of
foreign stations I

CLEAN REPRODUCTION—~FIRST-
CLASS QUALITY—-TREMENDCUS
POWER AND RECEPTION OF
MANY FOREIGNERS AT FULL
STRENGTH ARE QOUTSTANDING
POINTS OF THIS NEW RECEIVER.
IT EMPLOYS A STRAIGHT CIR-
CUIT WHICH IS AS SENSITIVE
AS ASUPERHET ARRANGEMENT
AND INCORPORATES MANY
UNIQUE QUALITIES OF ITS OWN.

Xereseanssassosceanaeassnsensennanasuanadt]

should ever run it at anything
above, say, a one-watt, or slightly
, average level.

But one does require a peak carrying
power of 5 watts to avoid overloading on
cvery occasion. Many sets with output
valves capable of 2 or 3 watts wilk deal
faithfully with quite a large number of
programmes at a fairly good average
strength level. But sooner or later there
comes a big bang on the drum, or a clash
of cymbals which momentarily overloads
the output valve, and an “ edge ” is given
to the music. For me that spoils the whole

mean that the undis-

thing. I do not like
a set ever to overload.
when it is being

tortéd output peak is
55 watls.
Peak Output.

It sounds a lot,
perhaps, but it must

I

properly used.

not be forgotten that
a peak output of 556
watts means a mean
level of perhaps
under one watt. The
remaining 4'5 watts
have to be kept “up
one’s sleeve ' in order
to deal with sudden
crescendo passages of
musicand with peaks
and transients. ’
But a 1-watt level

I TR

R =y

is ample for most

And to use it pro-
perly means to run it
well  within its full
loading margin. To
do this and still get
good volume on the
weakest passages onc
must have at least
5 walts available in
the output valve.

Great Sensitivity.

I have explained
why I have used a
large output valve.
Now let me get back
to this question of
full volume on for-
eigners. That means

people, and too much

for any but an out- A&'M

gize in rooms. So

T2 Gang Condensor (Soosmps, Eack' Seclion)

in this case a one-watt
level on a large
number of them. And

with this latest set

This is the circpit of the 1836 * Ferro-Power 2 receiver chassis,

(Conlinued on next page)
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iGa"osssnssnssesspes vane % | But because this overloading can t%ke
: : £ | place there is no reason why it should. The
H THE 1936 y : | sct incorporotes a perfectly good volume
: “FERRO-POWER"” @ control, which is meant to be used. That
: ) J ¢ | control will keep down the magnification
(Continued from previous page.) ¢ | to comfortable proportions when using even
i TR . - % | a big aerial on a local six miles away. I
have tried it.
that means considerable H.F. and L.F. But alternatively that volume control’

sensitivity. That sensitivity I "have in-

Power.
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a small bomb into the camp of the pro-
AV.C. fans. Admittedly A.V.C  is quite a
pretty technical achievement for keeping the
level of sigral sirength constant. You can
sweep from one end to the other of the wave-
length scale with the sure knowledge that you
willnot suddenlygeta sudden crash of volume
as you get into tune with a comparatively
near transmitter. But here, in my opinion,

the usefulness of

A V.C. ends to those

cluded in the design of the 1936 Ferro- LINKING THE SET WITH THE MAINS St S e e

It is easy emough to pick up, say. 20
Continental stations and to get sufficient
strength out of them to load a 25 watt
output valve. It is not so easy to pick up
those 20 stations and to load fully a 5-watt

is to give good pro-
grammes, and is not
to be merely a station-

getter. Its anti-fads
properties are so often

valve. And it is more difficult still to pick accompanied by bad
up 40 stations or morc and to load that background noise.
5-watt output valve to its capacity. The Aim of the Set.
Dozens of Foreigners. Quality reception is
But that is what I am aiming at in this y 20000 3 the aim of this sct.
set. Those who want a first class set for 2 =2 I want those who
the locals only are advised not to build it. 2 build it to get scores
They will not require either the H.F. or g of programmes at a
the L.F. amplification that is available. o strength worth listen-
But to-those who want not only a docile set wrE - ing to, and with a
that will give nigh perfect quality on the el s quality that is worth
locals but will allow them to treat dozens of Ot KRl hearing. And that is
foreigners as full strength locals by turning This is the cirouit of the power-supplying unit which provides the link  “possible from a larga
up the volume control, I sincerely recom- between the receiver chrssis and the mains. number of foreigners.

mend this set.
will so release H.F. amplification that the

B set will overload on scores of foreigners. I
H Al have experienced that, too.
VALVES AND Between these two points of volume-
LOUDSPEAKER control one can obtain clean, pure re-
v1 & V2 Cossor M.V.S. Pen. production, and that is the ob]ect of the set.
v4 gossor 4} M.HL. (Met) Someone will say at once “there is no
Jelilel g

A.V.C.” There is not. To hold down the
volume of a set like this on more than
two-thirds of the stations it can receive,
the A.V.C. would have to consist of the
amplified variety, and that type

V5 Marconi or Osram P X 25
Rectifier Marconi or Osram M.U.14

LOUDSPEAKER :
W.B. ‘¢ Stentorian,” type E.M./W.

‘Many do not fada
at all. And here is my point. If a station
fades the quality often suffers whether you
have A.V.C. or not. A.V.C. will bring up
the volume but inevitably also the accom-
panying mush. - It will nof restore the quahln/,

So the 1936 ‘‘ Ferro-Power "’ does not in-
clude A.V.C. It is what can be called a
straight set in every sense of the term.
It was made to do certain work and it
does it. There is nothing tricky about
either the construction or the operation.

Feanssesssennnnsscasasssenens

Kenesnrasens of A.V.C. is admittedly not easy X Tl
. ! onenl ) 4 i S FOR THE
I do not want builders of it to write to fox: :lon%e consl:rulcetor: dst‘())n Eﬁﬂ: : THE COMPONENT: R H
me after, however, saying that they find | S0Im& SO rr;uc c llx)e' dividual * H.T. AND L.T. SUPPLY
the set “easily overloads.” Of course it | tdjustment for each individual 'z, g,p,, power transtormer, type E.P.38.
y Lo .
T, I e e (o o AV.C. valve that it is almost i 3 Dubilier d Jeetrolytic s, 8 and 8, type 9203E. 3
Y y way, | . ible to give reasonably & 2 Wearite L.F. chokes, type H.T.410. .
but it needs intelligent operation. The set | !MPpossible to give Y & 2 Ferranti L.F. chokes, type B.10 H
contains sufficient H.F. amplification to | Simple working details. A muimsrbypeds
ulgin 1, -00m power resisiance, type v.r.R.c.
overload the detector valve on a large | Valve Tolerances. i Bulgin go,ggg-o:m power resistapclealty%e P.R.13. 4
number of stations and the detector and The percentage of success with 3 Bulgin 20,000-ohm power-potential divider, type P.D. 6.
LF. side hove suficient amplifiction | that type of A.V.C. with modern { 3 Bl 100-ohm power sestance type FRLL
to overload the output valve on even more | valve tolerances would be 1 Bulgin socket for above, type P.20. :
stations. ridiculously low, unless valves of { g;‘t'gfgci:?‘t“ﬁ .s“’.“"feolyt‘;:"‘ holder. ot
That is the only way to get a sound level | characteristics within extremely 1 get(;l-ScotIf‘ smﬁle‘:ell:ctx;ol{tlc conld(l?l'sei bracket.
(3 ice ? ich 1 i CA 4 Graha aris! op.”’ terminal blocks.
service " such as that which is my aim. | narrow limits could be guaranteed L Met:ll)lex S Dasebontd, 1610 > 10 1n
to the 1 gorl B. RﬂG ?mkon »’connecting wire.
home-con- crews, flex, ete. ;
structor. L3

THE POWER
PACK

I speak, of course,
of the double-diode-
triode type of valve.

Manufacturers can
get amplified A.V.C.
going if they choose
to pick their valves,
rejecting those that

required narrow
limits, but the home-
constructor cannot
do that.

So I have not in-
cluded A.V.C. at all,
for ordinary un.
amplified A V.C. is
useless with a set of this ealibre.

And here T am going to throw

Ample smoothing

for even very bad mains

is incorporated in the power |

pack which is illustrated in
this photograph.

come outdide the

One-knob tuning, no reaction, no stunts,
and real volume and quality. A set for tha
enthusiastic programme listener as distinct
from the station searcher.

It is not cheap. But no set that is
capable of giving first class quality and
large volume is cheap. It cannot be,
whether it is a battery or mains design.

Many readers will remember that nearly
two years ago I described a set under the
name of the “ Ferro-Power Five” in our
sister journal WIRELESS (then the WIRELESS
ConsTRUCTOR). This set has been a great
success among many quality enthusiasts,
and it is to provide something even better
that I have designed the 1936 model.

It is founded largely on the five I have
just> mentioned, but though the L.F. side

(Continued on page 94.)
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Choosing
a Pick-up?
—better have

a B.T.H. and
have the best.

Everybody knows you
can’t get a better pick-
! up than a B.T.H.—so,
when you can get a
B:T.H. for as little as
| 21/- why put up with
a second -best? The
PRICE , BTH Minor cc.)mpa.res favouraply
= in performance with pick-ups costing

very much more. A volume contro)

(“"« is incorporated in the tone-arm pillar.
I All radio dealers can supply.

—complete with
volume control

k

The Edison ‘Swan Electric
Co. Ltd., 155 Charing Cross
Road, London w.C Ditribsters far the British Thomson-Hewton Co. Ltd., Rughy

MINOR PICK-UP

AND TONE ARM

EDISWAN RADIO

R.P.267

PIFCO TEST

INSTRUMENTS
ENSURE
100% EFFICIENCY
FROM RADIO

Buy to-day one 42/- Pifco Rota-,
meter-de-Luxe Y(Moving-coil) or
one 29/6 Rotameter (Moving-iron)
and you will recelve a complete
set of 3 Pifco Valve: Adaptors
gostirluz 15/-, in velvet-lined case
or

A Rotameter and set of Valve
Adaptors will form a c¢omplete
test set for your radio,

PIFCO ROTAMETER- __d4a=
VALVE ADAPTORS DE-LUXE

(9 Ranges including valve tcst
Each adnptox has a 5-pin base with top sockets Every  concelvablo st,  also

for ¢ -in ** testing of 5, 7 or 9-pin valves valves, can bo made with this
wnder l]\\oEldn conditions without alteration to ~ amuaziig instrument f 40'9 b“’“li"‘
set wiring. onr nickel-piated terminals com- 500 ohms Iu:l'I :olt) “hacl dake Itc :
plete “lth strapping links are fitted, to connect ”““‘:ih comp ele “lln 4 cads e“
meter in citber grid or anode circuit of valve. -g}‘r“‘a:‘om,fl_ velvet - line BA11S

Ask your dealer to-day to show you Rolameters and Adaptors
or write -for Pifco 1¢s!melcr Folder, post rce, rom PIFCO
TDd., SH({DEHlléLé MANCHESTER, or 1 Charing Cross
O ondo: V.o,

ROTAMETERS o RADIOMETERS

PIFCO ON THE SPOT WILL TRACE YOUR TROUBLES LIKE A SHOT
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POLAR

SPECIFIED FOR THE
1936

FERRO-POWER

POLAR 'MIDGET’ FOUR- GANG
One-piece steel frame-—alumin- CONDENSER

ium vanes. Ball-beanng shaft. N et e
Sections matched within 4 per Two-G 11/
cent. or 1 mfd.,, whichever is 1wo-Gang - = -
the greater. Trimmers oper- Ibhree-Gang - - 16/6
ated from top. Small 22 f_ Three-GangSuperhet 16/6

overall dimensions. Four-Gang Superhet 22/-

POLAR SEMI-CIRCULAR DRIVE

. ;. 4 Qth
Slow motion. Bevelled scale ~ v i

-Polar Drives mc]udc

orizontal 6/6
=i Arcuate o o 519
in wavelerigths, . Moulded  Vertical 0K brive . . 6/6
Pane Mognt.mg.l)z :vo i Y-
Escutcheon Drud Drive .. . 7/6
I Micro Drive Horizontal .. 7/9
Lampholders provided. Micro Driva Semi-Circular 1/9

Micrg Drive Arcuate ... ..

Send for fully 1llustrated Catalogue
of Polar and N:S.F." Components.

WINGCROVE & ROGERS, LTD.,
188/189, Strand, London, W.C.2.

'Phene: Temple Ear 2244, ¥Works: Gld Swan, Livergscl,

@) 7619
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THE 1936
“FERRO-POWER”

(Continued from page 92.)

N

x I:llllllllllllll*

4<rescunsannnnscs sensnny

is similar it has a greater overall gain and,
among other things, the output valve has
a steeper .slope. The H.F. side is very
much more efficient, ‘for two variable md
screen pentodes are employed with Ferro-
cart coils.

Band-pass iiitervalve coupling is used to
provide a really high degree of selectivity
which, ‘with the enormous gain “possible
with pentodes and Ferrocart coils, makes
the set comparable with an up-
to-date superhet, except in one
respect. That is- -quality and

There is no need for that. The L.F.
amplification is such that the succeeding
valves will overload before the detector, so
there is no sense in making that valve
capable of carrying a greater input.

And by arranging the values of anode
voltage and the resistances in series with
the valve, as I have, not only do I get long
life for the valve, but also, when the valve
is switched over to gramophone and be-
comes an L.F. amplifier with grid bias, the
rise of anode voltage is hardly appreciable,
and does not exceed the 200 volts maximum
for the valve. This obviates the need: for
switching in an extra voltage breakdown
resistance when the set goes over to
*“ records.”

Resistance-capacity coupling is used

THE. COMPLETED RADIO ASSEMBLY

Popular Wireless, October 5th, 1935.

with a set of this nature so that you must
not be surprised that a total of -0007 mfd.
has been used in the anode circuit of {he
detector. This reduces the high note
response above 8,000 cycles, but a high note
lift is provided in the anode circuit of the
first L. F. valve in the form of a 500,000 m/hy
H.F. choke, to compensate for any loss due
to the by-pass condensers.

Usirg an Energised Speaker.

In the power pack you will see a resist-
ance of 1,000 ohms marked at its ends X

-and Y. This resistance is necessary to

break down the voltage from the rectifier
to below 500, so that the electrolytic con-
densers will not suffer damage. and allows
the output valve to receive its proper
"~ voltage. The other stages re-
ceive their power through various
resistances.

silence of background. The 1936
“ Ferro-Power " is, in my opinion,
far better than a superhet. It
i3 superior in quality, for the
background is very much quieter
than that of any super I have
heard.

It is better in station-getting
for that very reason, for the noise
Icvel being low the weak stations’
sound loud. They are not
drowned by those rushing noises
gencrated by the mixer valve
and the intermediate, which
usually denote a super when it
is going “all-out.” It is very
much easier to build and get
ganged. - And it is cheaper.

Inexpensive ¢ H.F.”

A super with no double-channel
troubles and even reasonably
good- quality would require a
pre-mixer valve or a band-pass
input, and intermediate trans-

The marking of the 1,000 ohm
resistance X and Y is for the
benefit of those who want to use
a mains energised loudspeaker
with the set. -Such a speaker
should have a_field winding re-
sistance of 1,000 ohms and the
Aield winding is wired in placce of
the 1,000 ohms resistance shown.
Alsuitable speaker is the W.B.
Stentorian type EM/W, which is
capable 6f excellent quality and
will deal faithfully with the
power and frequency yange sup-
plied by the set: The set deserves
a good speaker—don’t spoil it
by using an inferior type or make.

Wide Wave-Range.

One point I may mention here
is the extremely wide wave-
length. range of the receiver.
From Budapest, at the top of
the medium-wave band, it goes
down well below 200 metres,

formers of wide frequency re-
sponse. These would not be as
cheap to obtain as the H.F.
stages of the 1936 ““Ferro-Power,”
and would still be inclined to be noisy.

The circuit of the set is shown in these
pages and also that of the power pack that
goes with it. Special attention to smoothing
and to decoupling has been paid, with the
result that the fullest amplification is
possible without the slightest trace of
trouble so often associated with intense
magnification.

The detector is what may be termed
semi-power-grid. It iz not fully a power
grid d=tector, for the full 200 volts of anode
potential are not applied to the valve.

How your receiver chassis will appear,
behind, the gang condenser do not have to be towched omce they are

properly set.

throughout the L.F. side of the set, giving
an excellent response curve and good re-
production of transients. This is eszential
for good quality ; far too many sets fail in
this regard. lacking attack and having
smudgy high notes.

Full and Clean Bass.
The bass provided by the Ferro-Power is

clean and full, and the set is capable of
going down well below 40 cycles without °

aural loss of strength.

Fairly heavy H.F. by-passing is necessary

!u-..

Polar Semi-gircular drive for above.

Bulgin 7-pin chassis-mounting valve holders. type S.W.42.
¢ Clix ** 5-pin chassis-mounting valve holders, with soldering tags.

The two potentiometers mounted

while on the long waves the
lowest point on the tuning seale
comes somewhere round the
800-metre mark, and the highest
is above 2,000 metres.

Thus the great majority of Europe’s
broadcasters come well within the tuning
scope. This fact, coupled with the set’s
sensitivity, enables an exceedingly large
* bag  of stations to be obtained. And the
selectivity is such that with a full 100 ft.
aerial within a few miles of Brookmans
Park the * spread ” of the locals is a matter
of but one or two degrees on either side.

But more about this receiver next weck,
when I shall deal with the construction and
a few more points of interest.

v

THE PARTS EMPLOYED IN THE RECEIVER-CHASSIS SECTION

Set Colvern * Ferrocart coils, types G.. 10, 11, 12, 14.
Polar ‘¢ Midget *’ four-gang tuning-condenser.

2 Erie 250-ohms 1-watt resistances,
Erie 300-ohm 1-watt resistance.
Erie 750-ohm 1-watt resistance.
Erie 5,000-ohm 1-watt resistances.
Erie 10,000-ohm 1-watt resistance.

sesavede
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Bulgin §,000-0m wire-wound volume-control, typ» V.C.29.
Erie 50,000-ohm graded vclume-control.

Varley 1,000-ohm power potentiometer, type C.P.59.

Bulgin H.F. chokes, type H.F.10.

Wearite H.F, chokes (one H.F.P. and one H.F.P.A))

Dubilier double 8 and 8 mid. electrolytic condenser, 'typa 9203E.

T.C.C. 80-mfd. electrolytic condenser, type 541.
T.C.C. 50-mfd. electrolytic condensers, type 521.
M.C.-Hydra 1-mfd. condensers, type 30.
.M.C.-Hydra 1-mtd. tubular condensers.
M.C.-Hydra -0005-mfd. tubular condenser.
.M.C.-Hydra -0001-mfd. tubular condsnsers.
ubilier -0001-mfd. ¢indenser! type 6G5.
.M.C.-Hydra -25-mfd, condensers, typz 30.
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P 2O 2 Pt o e o ok b o o o o 15 b ek

Erie 25,000-ohm 1-watt resistance.

.Erie 75,000-ohm 1-watt resistance.

Erie 100,000-ohm l-watt resistance.

Erie 150,000-ohm 1-watt resistance.

Erie 250,000-ohm 1-watt resistance. .

Bulgin 5.000-ohm power resistance, type P.R.9.
Bulgin 7,500-0hm power resistance, P.R.10,

Bulgin 20,000-ohm power resistance, P.R.13.
Rulgin 50,000-0hm power resistance, P.R.17. °
B.T.S. 50-ohin baseboard-mounting potentiometer.
Graham Farish ¢ Pop *’ terminal blogis.

Peto-Scott component mounting-brackets, type 22/1.

¢ Plywax ** baseboard, 12 in. x 12 in., with 3} in. wood runners.

Brass bolts and nuts, serews, fliex, shielded flex, ete.
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Diverting
Dice/

P
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Strange, the fascination of six ittle white cubes. Ingenious mind
that first conceived such a simple yet wholly absorbing pastime.
Comes ALFA-KUBLES, basing itself on a game of chance that has
stirred with excitement the peoples of every nation in the world,
brings it smash bang right up to date with a new twist, a modern
word-building notion of extreme fascination—and educative value.

Better than ordinary dice—better than cross-words. A simple, sound
and stimulating combination of both—a game that all can play and
enjoy—anywhere at any time. A set costs a shilling. Is compact,
neat and handy. You need’never suffer another dull interlude—
depend on these diverting dica.

Trade Enquires to

The Chad Valley

Co. Ltd., Harborne,
" Birmingham.

At all Newsagents, Booksellers, Stcres
an oyshops.
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HIGH
VOLTAGE

CONDENSERS

RADIO »TELEVISION

We can offer a complete
range of High Voltage
Condensers in all capa-
cities and forall working
conditions met with in
Radio and Television
sets.

In accordance with our
standardpractice,these
are impregnated with a
special Petroleum jelly.
The insulated terminals
have ample creeping
surface, and we recom-
mend these condensers
with the uimost con-
fidence.

BRITISH INSULATED CABLES

LIMITED
Cablemakers and Electrical Engineeis

PRESCOT—LANCS,
Tel. No. PRESCOT 6571

Londor: Oifice : Surrey House, Embankment, W.C.2.
Tei. No. Temple Bar 4793-4.5 & 6
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i BARRY KENT i
{ News and Views from the ** Big :
H House.” :
i : %
I Mr. Paley’s Visit.

R. W. 8. Paley, President of the
Columbia Broadcasting System of
America, who is now in London, has

initiated important negotiations with

Sir John Reith and the governors of the
B.B.C. with a view to closer co-operation.
Indications are that Columbia and the
N.B.C. of America wish to form a common
front with the B3.B.C,, patticularly in the
field of news broadcasting.

Mr. Aylesworth, the head of the N.B.C.,
and Mr. David Sarnoff, President of the
Radio Corporation of America, are also
In the picture. The three-cornered com-
bination of the B.B.C, N.B.C,, and C.B.S.
will pretty well dominate the world of
broadeasting.

* * *
Thie Moisy Latch.

By special resolution of the Drama
department of the B.B.C. a new noiseless
latch has been fitted to the door between
Studios 7B and 7C. The previous fitting
had disturbed several drama transmissions.
Incidentally, this disposes of one of the
mythica! ‘‘ ghost noises ” that have in-
trigued listeners from time t(;)'K time.

* *

New Booking Arrangements.
“ Central Booking” has been restored
to the B.B.C. About eight years ago

Rex Palmer organised and ran a central
booking department for all artists. When
Mr. Palmer went to H.M.V. the idea was
dropped. It has now been revived, this
time under Mr. Howgill. The plan is to
relieve procducers and other programme
builders of all responsibility for detail.
When a play or a programme is allotted
to a producer, the artists will be listed
automatically. This is all very well from
the angle of organisation. It looks tidy
and efficient. But there is a snag. Pro-
ducers like to be concerned with casting.
Most of them have very definite views

-about artists, and I do not see this new

organisation working out at all well.
* * &

Max Kester’s Success.

In a recent * Air-do-Wells "’ programme,
Max Kester introduced one of his own
unpublished lyries, entitled * She Is Only
A Mother.” It caught on at once. There
were hundreds of requests for copies of the
lyric which, I understand, is shortly to he
published. It is not often that the writings
of B.B.C. staff make hits such as this.

* * *

Captain MacCulloch Better.

Captain Derek MacCulloch, head of the
Children’s’ Hour at Broadcasting House,
has had to undergo a fresh operation, as the
result of the recurrence of internal trouble
due to war wounds. Captain MacCulloch
was severely wounded, receiving the bulk
of .the contents of a shrapnel anti-aircraft
shell in various parts of his body. After-
wards.he was taKen prisoner and his escape
fromn death was little short of miraculous,

Very skilful German surgery came to his
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rescue. After the war Captain MacCulloch
had a series of operations, and it was hoped
that he had put these troubles behind him.
Recently however there was recurrence ;
but the operation he has now successfully
undergone contains the definite promise of
permanent relief.
k * *
Discipline Relaxed.

One of the last matters attended to by
Colonel Alan Dawnay before he went back
to the Army was to arrange for a general
softening of office discipline in the B.B.C.
He secured the *“ washing-out ” of Saturday
as a working day for all except those actually
engaged on the weeck-end programmes.
Holidays have been extended. Although
juniors must still say * Sir ” to seniors. it is
no longer necessary for juniors to stand to
attention when addressed except in the case
of Sir Jolin Reith and Admiral Sir Charles
Carpendale.

* * e
Christopher Stone to Return.

Christopher Stone is considering a ‘‘ come-
back.” T understand that his contract in
commercial broadcasting is about to ter-
minate ; and rather than renew it e would
prefer to resume with journalism and the
B.B.C. His return to the British * mike ”
would be an exceedingly popular event
among thousands of listeners who have
missed him keenly during his self-imposed
banishment.

* * #*
¢ Projecting England.”’

Sir Stephen Tallents and Mr. Cladstons

Murray are to co-operate in *° projecting
(Continued on nex! page.)

0 to 300 VOLTS

Three ranges of
voltage readings are
obtained with posi-
tive plug in the
positive sockel.

Voltage
ranges are doubled
by inserting the
positive plug in the
6Ma socket instead
of in positive socket.

obtaincd.

c-/Vm portant
32000 users of the

"“AVOMINOR

Regd Troce Mark

Do you know that the values of the three voltage ranges provided on
the D.C. AvoMinor can be doubled if the positive plug is inserted
in the 6Ma socket instead of in the positive socket ? 'This mecans
that actually six different ranges of readings from 0-600 volts can be

Thus the testing facilities provided by this famous instrument
are virtually unlimited,
tions of circuits, valves, components, batteries and power units,

The AvoMinor reveals the TRUE condi-

You can test with an expert’s precisicn, for the AvoMinor
provides a standard of accur-
RADIO acy unobtainable in any in-
SERVICING trument : h
SIMPLIFIED Actually the D.C. Al - am B
new Enlarged AvoMinor is 13 instru- € price.
Edition ments [n one, giving six
This _invaluable different voltage ranges.
book lel::géuil(ls In ﬁnse, with
very Pl 3 o
?nult’-tmcing and ieal VOLTAGE zhca‘:mefble "fé:;. ;
testing in  mon-technica 0-8 volts 0-12 volts ing prods and -
language. Muititudinous crocodile  elips,
tests are 3o set forth as to British 0-120 , 0-240 ,, and _instruction
be a_matter of straightfor- YULs 0-300 ,, 0-600 ,, _booldet ——
ward pecedire i Made A d Defer;zd.Temx\s sf
V4 n 'ma n an i
Tumerous diagrams. enable CURRENT RESISTANCE eotegy
everyone to teat sets and 0-6 m/amps. 0-10,000 ohms.
apparatus with ease and 0-30 o 0-60,000 o —
2,6 SUCCCRS. 0-120 ,, 0-1,200,000,, - Send for fully descriptive
Frost I_?'“ 2/9 0-3 megohma. folder,
! -
AUTOMATIC COIL 'WINDER & ELECTRICAL EQUIPMENT CO. LTD., Winder touss, Dougias Strest, London S.W.1, Tel. : Victoria 3404-7
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BARRY KENT CALLING

(Continued from previous page.)

England ” over the short waves to the
world. The B.B.C. has accepted the for¢ign
challenge in short-wave programmes and
will no longer follow a policy of reserve in
mattersof nationaland imperial propaganda.
Propaganda unashamed and fully avowed
is the new order of the day. * Britain
First, the Rest Nowhere” is the robust
motto that has superseded ‘ Nation Shall
Speak Peace Unto Nation ’—and, in my
opinion, high time, too !

scsssssssssssEssssseas

ON THE AIR

Candid comments by our broad-
casting critic on recent pro-
grammes.

*I.nll!'llllllll‘l"

*ll.llllll.lllllll*

HAVE ceased to frown. Listcning this week has
been much more worth-while because of the
inclusion in the programmes of a few talks aud some
items ecarcfully placed and®not thrown together.
Qur reputation abroad, so we arc told, is high.
That reputation must have suffered lately, for the
B.B.C.’s summer slackness is much too long for
listeners who take their listening seriously. Such a
listener said to me the other day : * If this sort of
hing goes on, in a few years’ time listening-in will
e as dead as mutton.”
* * *

1 have listencd to most of the new talks this week,
Hcre are my comments on two of them. Com-
parisons arc odious, but when Cloudesley Brereton
compares the French with other nations, especially
the British, comparisons become interesting.
Cloudesley Brereton didn’t attempt to say whose
national characteristics were the better. He merely
gave facts as his experience had taught him. And
in so doing he must have corrected a few mjsunder-
scandings that the average Englishman has in regard
to the French.

.. Tt was amazing the amount of information Mr,
Brereton got into his talk. This talk, w'th the second
to follow, is an excellent introduction to the term’s
French lessons. I do hope Mr. Brereton will have
further opportunities to broadeast, for he strikes me
as being an ont-of-the-common broadcaster.

L] * »

A Recorded Talk.

“The Genius of Spain” was the title of Dr,
Pastor’s talk. This talk was intended to introduce
the Spanish lessons. Dr. Pastor’s introduction was
more learned than Mr. Brereton’s, and I fear that to
the average listener it was less informative. The
talk was recorded and consequently accompanied by a
pronounced  whirr throughout.

Dr.- Pastor gave a geographical and historieal
survey of Spain. He ended with a few extracts in
Spanish from a modern Spanish writer. This con-
vineed me all tho more that the talk would have been
better anrccinted by Spanish scholars than]by
students about to begin the study of the language.

* * *

There is pep with Hughic Green, but as there is
cleverness with it, I applaud hin. I really enjoyed
his turn.

* * *

1 wish there were more radio artists who sang at
the piano. This particular form of entertainment
has appealed to me ever since I first heard Ernest
Hastings many years ago now. It seems a thousand
pities that the art was allowed to become old-
fashioned. .Normar Long is almiost the only radio
artiet we hear sing at the piano.

* *

*
Say what we miay about syncoPnt-ors, the brand is
unrivalled among singers for clearness of diction.
Those 30 Syncopated Minutes were remarkable for
the easo with which listeners got every word. First
there were the Two Messenger Boys, and then Hilde-
garde. They sang newish songs, apart from the
Messenger Boye’ “ Dinah.” 1 would like to lear
that this song had been put aside for 2 bit.

* * *

Michie-Longstafie Variety.

The Michie-Lonystaffe variety turned out well.
Recipes are usually something of a gamble, but
there is little risk run with a Longstaffe concoction.
This isn’t suggesting that anything Michie is doubtful.
Michie, to me, isn't as houschold a word as Longstatfe.
Or it wasn't. It will be soon. I liked the way he
eompéred the show. He lays the law down a bit,
but perhaps this is uitra-pep.

- stage.

Vic Oliver is as good on the alr as he is on the
Good praise, this!

Joan Miller had a collection of “ Americanisms ’
that almost makes me change my opinionof American
humour. i

Edwin Lawrence, like most Lancashire comedians,
was really funny. |

Walter Williams made his audience sing his
choruses. I am sure this helped him to warm up.
Certainly it makes for warm listening.

Lola Sharl and Pat O'Brien balanced the pro-
gramume with a different type of song, After all, the
programme was ixltcnded .as a mixture.

L

I believe it was the late Silas Hocking who said :
‘“The better the story the better the book.” This
Is very true. It is true of plays, undoubtedly,
especially radio plays. The better the storvy the
better the play. ** Within the Law ” is a good story.
Itl made a good stage play. It madc a good radio
play.

. - .

A fairly large cast was easily distinguished.
Joyee Kennedy gave a memorable performance as
Margaret Taylor. She appeared to be living the
part perfectly. Xalso liked Aubrey Mather’'s Edward
Gilder, Victor Stanley’s Joc Garson, and especially

. Vivienne Chatterton’s Agnes Lynch, whose comedy,

07
though a trifle overdone, relieved the tensencss of
the drama rather cleverly, T thought. “ Within
the Law " pleased mec enormously, and compensated
for the recent shor.tage of %ood rad‘iq drama.

Geoffrcy Boumphrey hag a very pleasant way with
him. His second talk, this time on German towne
planning, was most picturesque, and though it was
hurriedly give*n, it held on:z’s attention completely.

*

Introducing the All Blacks.

Rugger enthiisiass must have been delighted with
Dr. Harrop’s introduction of the .All Blacks, and
with their scttled policy for the tour. Everything
augnrs well for an exciting series of matches fought
out in the friendliest of spirits. The making of
friendships seems to be one of the foremost objects
of the tour.

* » » .

A delightful bit of community-singing came from
The Granada, Tooting, on Saturday afternoon.
Harold Ramsay was at the organ, and among other
things he played a Popular Medley. Everybody at
The Granada joined in. It was a treat to hear. No
organised community-singing could have been
better done.

C. B.

AN H

STORIC

ATTAINMENT!

Read this message from Mr. GRVY Ddeing,
Editor of

Associate I.E.E., Technical

‘“ Popular Wireless.”’

¥ In my opinion nour new ‘Stenlorian Senior ' marks a
Kuowing
problems involred in ’ths
that
such sensitivity and balance of rcsponse huve been achieved.

“ You_ are td be congratulated on what is _one of the

very definile step forward fn sound reproduction.
something of the intricacics and i
technique of loud Speakers design, 1 find it amazin

This startling new range of speakers—
bristling with important improvements on
orthodox design—Ilarger and more powerful
than any previous instruments near their
price—represent a new great triumph for
W.B. engineers,

Hear the 1936 Stentorian to-day ! Listen
to the enormous volume from weak
inputs. Notice the marvellous definition,
incisive top-notes, and magnificent natural
bass. You will find it hard to believe that
the prices remain at the same level as last
year !

Truly, in the words of * Wireless and
Television Review,” this new high per-
formance is ‘‘an achievement to be
proud of ! ** J

masl, prgiceworthn radio_develonments o%.thc iear, and lhe
1fublic is _indeed joriunate tn having [he opportunily Lo
s advance at a rcasonable price,

u are ccriainly sctting a hat pace in Loud Speaker

ur’q'u}i,l'e this latest 1V.B.

design!

““ As a technician 1 have gained great pleasure in rynning
up and down the [requency scale of this ncvn.‘steularmn,‘
noting the width of the audio specirum which it eéncom-
’msxck and the absence of interfering resonances; and as a
istener to the RBroadcast Programme I harve appreciated ils
wouderfully ‘ naturalistic* rendition of spcech and musical

ilems.

£ VYot

1936
STENTORIAN

Senior .. .. 42/-

1936 STENTORIAN

Whitaley Electrical Radio Ce., Ltd. (Infermaticn Dspt.), Radio Works, Mansiieid, Hotts,
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EASY TERMS

We specialise in the supply of all good quality
Radio sets, components and accessories. Send list
of requirements and keen quotation will be scnt
promptly. €ash or C.0.D orders despatched by
return of post. Price lists FREL.

VALVES

§.G.. Det. and Power. any make.
price £1.5.0, or 5/- with order,
monthly payments of 5/6.

H. T. ELIMINATOR
with trickle charger. =
ATLAS T.10/30
(30 milliamp.)
Cash price £3.9.8,
or 5/~ with order
and 12 monthly =t
payments of

5/11. Heayl(;)en similar terms.

Cash
and S

Revitalise your set with a
1936 STENTORIAN

MODEL 38 §. Cash Price £2.2.0. or
2/6 with order and 11 monthly payments:
of 4/.

MODEL 36 J, Cash-Price £1.12.8, or
2/6 with order and 11 monthly payments
of 3/-.

ROLA speakers, similar terms, illus—'
trated list free.

ALL GOODS CARRIAGE PAID.
ESTD. 1925 [RETIF ~:riovas 1977

LONDON RADIO SUPPLY
COMPANY

ILOAT LANE-NOBLE STREET-LONDON.E-C-2

Engineers Guide

choice of engineering
courses in the world

Cutlines The T.1.G.B's up-to-date. home
study Courses "in Wireless. Electrical
and Mechanical Engineering, etc. Bhows
how to become AMIEE, AMIWT,
A.Rad.A., etc.. and how to quality for a
well-paid post. Training
until Successful Guaranteed.
WRITE NOW for Free Guide.

THE TECENOLOGICAL INSTI-
TUTE OF GREAT BRITAIN,
26, Temple Bar . House,
London, E.C.4. (Founded 1917,
19,000 Buccesses.}

Fully illusirated, with com.
plete_details for building 2
and 3 valve super-regenera-
tive receivers, 6 _valve.
superhet, two transmttters,
transceiver, wavemeter,
and two test oscillators.
Articles on ultra - short
waves, wavolength measure-
ment, and aerial design.
Covers the 5 to 8 meire
wavebands,

H or1/2
Price 1/= (.on'iZ.
From your radio re-
tailer, W, H. Smith &
Son, or in case of
difficulty, send direct,
LTD., Bromsgrove Street, Birmingham,
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The Editor will-lie pleased to consider articles aud pirotographs dealing with all radio subjeets, but cannol accept

respousibility for munuscripls or photos.

Every care will

be taken to return M S S. not accepted for publication.

A staviped, addressed envelope must be sent with every article.

All Editorial communications should be addressed to the Edi-tor,
POPULAR WIRELESS, Tallis House, Tallis Street, London, E.C4.

All tnquiries concerning adverlising ‘ru'lzs, elc., to be addressed to the Advertisement Offices, John Carpenter

| House, John Carpenter Streel, London, E.C

The construchional articles which apprar from time to {ime in this journal arc the outeome of researzh

and experimental work carrvied outl wilth o« view to improving the technigue of wireless reception.

tie information given in the columns of this pu
some of the arrungements and speciallics described

As much of

r concerns the most rccen! developments in the radio worid,
may be the subjects of Letters Patent, and the amateur

and the trader would be well advised 1o obiain permission of the palentces to use the patenls belore doing so.

[ QUESTIONS AND |
. ANSWERS

CURIOUS INSTANCE OF H.F. INSTABILITY.

W. L. (Gorton, Manchester).—* The set
is now perfectly stable, and although I know
exactly how I put it right I did this quite
accidentally, and I still cannot see why the
alteration had any effect. Can you explain ?

“ The aerial tuning was well separated from
the second tuned circuit by a screen, upright,
between the two. This screen rests on the
metallised haseboard, and is fastened thero
by two screws. Abhout half-way up the
screen there is o hole for a bolt, with nuts on
either side of it.

“ All that is necessary to stabilise the set
is to remove one of the wires from this holt—
the o1e from the moving vanes of the second
condenser—and take it instead to the hase-
board, directly underneath the condenser
itself. This makes the wire a little shorter,
bu’ the difference is only a matter of about an
inch.

*“ As the sereen itself is earthed to the base-
boarl I cannot see why the connection to the
screen i3 not as good as the connection to the
baseboard. But for somie unknown reason
the former connection gives the trouble, but the
latter arrangemeut is perfectly stable.”

Yours i3 eertainly an intercsting example of “what
Lig dilicrences ean be made by a little alteration
to  high-frequency-stage  wiring. And yetf, small
as the change in wiring appears to be, there are
several possible explanations for the marked improve-
ment it has effected. 9

One possibility is that In its first position the wire
was placed too close to onc of the other components
or wires, cuusing eléetro-magnetic interaction, or

feed-back.
Another possibility is that although the joints

" may have appearad equally good in both instances,

the former carthing-point for the cireuit was inferior
to that provided by the other connection, and caused
instability by introducing resistanee. (It is not
uncomton to find that a poor joint in H.F¥. wiring
makes a sct very * fouchy ” and liablc to instability.)

There is yct another possibility, not unconnected
with the foregoing, -and arising from the fact that
i common carthing-path to two circuits, though
theoretically satisfactory, may causc interaction.

Just as the 13.B.C. advises neighbours not to use the
same earth, so the set (designer oiten advises that
neighbouring circuits should he earthed at scparate
points, to prevent mutual interference, in a.powerful
set where stage-gain is high.

So although the alteration in wiring appeared to
he a small-one it serves to show what big snags there
may be in slight modifications of H.F. wiring.

BATTERY CHARGING BATTERY.

A W. M. (Loughborough).—* Is it possible
to ‘ginger-up’ a wee wireless battery from
the battery on a car in an emergency ? If so,
what are the connections ? ” i

If leags are taken from a car battery, and a
suitable resistance is inserted in one to reduce the
current to that required for charging, a small wircless
hatiery ean be charged from the car's batiery.

Usuaily the side Jamp (or lamps) make saitable

resistances.  The important point to remember is
that the two positives, of the batteries must be
connected together. Nol + of one to — of the other.

ALL THE VALVES BLOWN OVERNIGHT,

W. W. (West Ham, London, E.15).—* The
set was going great guns overnight. Big Ben
booms out twelve midnight and set is switched
off and off we go to bed.

“ Next evening I switch on again, Decad
silence. 1 look round—everything quite 0.K.
Accumulator fully charged, and nobody—I
know for certain—has touched the sct since I
switched off ‘the previous night.

“I cheek over the set with a ‘ Pifco” meter,
and still find nothing wrong. 1 take out the
valves one by one and on testing find that
all five valves are blown!

“ Every one of these valves was brand new
on Thursday, and this blow-out happened on
Tuesday. Although I knew the set was O.K.
I at once took it round to my dealer, and he
pronounced it perfect.”

NEXT WEEK
Full Details of 1he
BAIRD
and
MARCONI-EM.L
TELEVISION SYSTEMS
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1i the circumstances are exactly as you repott,
and irther use of the set proves that there is nothing
wrong with it now, the only explanation that fits
the circumstances is that one of the discarded valves
was the ¢ausc of the tronble.

It may nnt he apparent, at firct, how one valve can
result in a whole set of them becoming “ blown * ;
but we ean assure you that it may happen, and the
one faulty valve cause the destruction of them all,

How this can occur will be appreeiated if it is
remembered that the H.T. and G.B. batteries are
nearly always left conneeted permanently to ore
electrode of all the valves, viz., to the negative side
of the filament.

The valves are all wired in parallel, 8o a connection
from the battery at one point involves all the valves
in the set. And in such circumstances all that is
necessary to ““ blow’ the whole set of valves is
for the IL.T. or the G.B. (if high Vias is used) to come
into momentary accidental contact with the other
side of the filament of any one of the valves,

It is unlikely that the H.T. would cause the trouble,
because it is not well-placed to “ get at ”” the + side
of the filament, ; since the set is now working well, its
insulation hetween H.T.4 and L.T.— is obviously
0.K.; so the ounly route for an H.T. leak would
have hecn inside oue of the valves, and their con-
struction makes that umlikely.

But it is a different story with the G.B. As
you know, the grid inside the valve is next to the
filament, and—in the modern valve—necessarily
very close. The smmall space between the two
electrodes, fllament and grid, is a perfect jnsulator.
So negative bins to the grid and positive bias eom-
nected to the fllament do not matter—unless a

(Continued on next page.)
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Jaulty valve allows grid and filament to make contact.
A very small vibration might do this, especially if it is
aeccompanled by sudden clectrical voltage changes—
ag, for example, when a multi-mu valve set, having
its.volume control nnd- switch combined, i3 _switched
off rapidly from full volume.

Sueh an accidental contact in the one valve might
easily involve all the other valves in the set.

SWITCHING OFF THE PICK-UP FOR THE
$.T.500.

G.P. W. (London, N.W.1),—“1 find the
superb quality of the ‘ 600’ is as noticeable on
gramophone records as on wireless reception.
But I wish there was a way of switching off the
pick-up instead of having to disconnect every
time, when changing to radio.

“ What do you recommend for this ? ”

All that is necessary is to mount one of the ordinary
on-off switches on the terminal strip, near to the
pick-up terminal.  The lcad to the pick-up terminal
can then go via the switeh, which in the * off ” posi-
tion will disconnect it.

THE SUPERHET PRINCIPLE.

W. L. R. (Tolworth, Nr. Surbiton)—*1I
have been reading your paper for a number of
months now, but my constructional work has
never gone beyond the straight three-valve
set.

“ 1 am now contemplating the building of a
superheterodyne at some future date, but
before doing so I want to be able to under-
stand what I am working on. T would be

much obliged if you would explain the working |

principle of a four-valve superhet.

“ Also, could you tell me what is a variable-
mu I.F. valve, and a double-diode second
detector ?”’

The working principle of the superhet is highly
ingenious and rather complicated, so only the briefest
description can be attempted to outline the funda-
mentals, The full name of the arrangement is
* supersynic  heterodyno ” :  yow probably know
what tho word heterodyne means—the interaction of
two currents of different frequencies, to produce a
third (and, incidentally, a fourth) frequeney.

If the two original frequencies are not widely
dissimilar, the third—or beat-note—frequency will
be comparatively low, perhaps 1,000 beats a second.
And it can then be heard, as listeners who have
aut){crcd from heterodyne interferenee know only too
well

It is easy to arrange, however, that the beat-
frequency is above the limit of audibility, in which
case it cannot affeet the car and is known as * super-
sonle.” The superhet is, therefore, i set in which the
original frequeney of the incoming signals (carrier-
wave) is mixed with ancther frequency (oscillator) to
form a third high frequency, known as the inter-
mediate frequency (LE.).

.Two very important. advantages are (1) the intcr-
nmiediate frequency (L.F.) repregents a much longer
wavelength than the original, and is thercfore more
easily ampliticd to any desired strength, and amplifi-
cation has to be on one {requency ouly for all sta-
tions ; (2) the alteration of wavelength makes the
set extreniely selective, since interference is * thrown
out ”’ by the mixing,

- There are, literally, dozens of ways in which the
principle can be applied to four valves. A typical
arrangement would be to use a multi-clectrode valve

snch as a pentagrid asthe first, or frequeney-changing,.

valve. 1ts various clectrodes would be able simul-
tancously to handle the tuned input, the self-gener-
ated oscillations to mix with this, and the necessary
H.}. rectification to enable the beat frequency to be
picked out.

For the second valve (I.F. amplifier) an H.F.
pentode might be used, and this would be a com-
paratively straightforward stage, feeding the sccond
detector.

The second detcctor might be a double-diode

' triode, one of the diodes being used for automatic
volume control, the other for the detection, and the
triode section of the valve for further nmpliﬂcntion.
The fourth valve would be the output valve,

Regarding your other querics, the funetion of a
doublc-diode second detector has already been out-
lined above ; a variable-mu I.F, valve is one in which
the application of grid blas controls the amplifieation
factor, so enabling the valvo to amplify much or
little, as required at any moment. It is only by
virtuc of such valves that A.V.C. has been made
p?ssible.

CHARGING FROM THE D.C. MAINS.

8. E. P. (Birmingham).—*1 have to run
two L.T. batteries, becanse one is always being
charged, so I thought I would try to charge

from the mains (D.C.). The actual wiring did

" not bother me because my friend is in an

electrical shop, and he made a professional job

" of the connections.

* What he did was to ‘ cut in’ on the nega-
tive. main, so that the accumulator to be
charged was connected with its negative ter-
minal to the negative of the supply. There
was a lamp placed in the positive lead to act
as resistance, and we switched on about 3 p.m.

‘At 9 pm. we tested the voltage of the
cells. and they showed no change.  So we left
the battery charging all night, expecting to
find it well up in the morning. But our hopes
were dashed, and there' was hardly any
difference, though all told we had been
switched on for eighteen hours. Can you
explain ?

*“1 have looked over the connections and
they are given in a D.C. charging diagram.
The lamp lights up as usual when the switch is
put on to charge. Why is it that the voltage
does not pick up ?”’

wr
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From your description we think vour connections
are in order, so far as point-to-point wiring is con-
cerned. Aad you certainly should be able to charge
an accumulator with such an arrangement, But it
will have to be trickle charging.

There is a great difference between trickle eharging
and the ordinary charge given to an accumulator by
a dealer when it is taken along to him for treatment.

The dealer can arrange to pass a fairly heavy
current throuch it for just a few hours, which will
* hring it up ” to service condition again.

You cannot make a similar arrangement at-home,
to work cconomiically, but if yvonr accumulator starts
in zood condition you can quite well keep it * upto
scratch ”* by the trickle-eharging arrangement you
have been working on.

In order to trickle-charge successfully, however,
the accumulator must be well and truly charged to
start with, in the ordinary way. It will then work
tha set as usual when connected up for that purpose ;
but at night, instead of being switched off and
standing idle, it is switched over ta the trickle-
charger. i 4

By the morning the slow trickle-charge will have
brought the battery-up to the fully charged condition
again. and thus the battery will never be allowed to
run down as it did before, tnt will always be kept in
tip-top condition.

(Continued on next page.}

VEARS AGO

Three years ago HIVAC placed just 3 Valves on
the market —they were such an immediate and
unqualified success that within the first 12
months the HIVAC range of British Made
Valves was increased to over 30 types.

HIVAC achievements during 1935 include in-
troducing to the world’s market a complete
range of *‘ Midget '’ Valves—an accomplish-
ment considered impossible by many valve

engineers.

Then the HIVAC A.C./V. Valve which has made
possible ‘* Automatic Volume Expansion.’’

Our very latest contribution

is the HIVAC

HARRIES Output Valves, which utilise an
entirely new principle in Valve production.
These Hivac progressive achievements have
been made possible by confining our efforts
entir2ly to the manufacture of Valves.

vIVA

THE SCIENTIFIC
VALVE
BRITISH MADE
S——

HIVAC PRICES RANCE FROM
Ty 3/9 96

Obtainable from all Curry’s lranches.

Mains
Types

HIVAC VALVE GUIDE
gives characteristics of the
whole range of HIVAC
Valves with names and
types of other makes with
their Hivac equivalents for
eficient money-saving
replacements.
' Guide “P " free on request.

Hivac Midget valves
were definitely the
outsianding exhibit;
al both Radiolympia
and Glasgow exhibi-
tions. . Write for

Folder *“ M.P.”

High Vacuum Valve Co., Ltd., 113-117, Farringden Road, Lc;ndon, EC.i
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It gives full Information regarding various
1.C.S. Courses of Instruction in Radio work.

The Radio Industry is progressing with
amazing rapidity. Only by knowing thoroughly
the basic princrples can pace be kept with it.
1.C.S. Instruction includes American broadcasting
as well as British wireless practice. It-is a
modern education, covering every department of
the Industry.

OUR COURSES

Included in the 1.C.S. range are Courses dealing
with the installing of radio sets and, in particular,
with their Servicing, which to-day intimately
concerns every wireless dealer and his employees.
The Equipment Course gives sound instruction
in radio principles and practice.

There is also a Course for the Wireless Sales-
man. This, in addition to inculcating the art of
salesmanship, provides that knowledge which
enables the salesman to hold his own with the
most technical of his customers.

Then there are Preparatory Courses for ths
City and Quliids and I.W.T. Exams.

We will be pleased to send you details and free
advice on any or all of these Courses. Just fill in
and post the coupon, or write in any other way,

- O EEY R e On RS 3 O N G O re E G s W

International Correspondence Schools, Lid.
Dept. 161, International Buildings,
Kingsway, London, W.G.2,

Without cost, or obligation, please send me your
Radio booklet of information about the Courses 1
have mariked X.

1 COMPLETE RADIO

0 RADIO SERVICING

1 RADIO EQUIPMENT
I1 RADIO SERVICING AND SALESMANSHIP
1 WIRELESS ENGINEERING
1 EXAMINATION (State which)
Nam el forer, . . ol IDUIEN. | oo B Age....
Address. vovviv e iinina, GAT 00000 0o TR ]

RADIGTORIAL
QUESTIONS & ANSWERS

(Continued from previous page:)

Tt is unlikely that the accumulator will need to be
switched over to * trickle charge’ every night,
because, obviously, vou have only to make good the
toss of current for one day at the most. 8o a simple
way to run such an arrangement is to check the vol-
tage and the specific gravity regularly, and charge
more as soon as the battery seems to need it: or
slack off the charging a littte if both voltage and the
speeifie gravivy are well up.

(The specific gravity is easily checked by means of
a hydrometer, obtainable at the dealer’s.  Instrue-
tions for taking the readings are given with the
i:ixst;'mncnt, which is casy to use and quite inexpen-
sive).

Your rate of charging will depend upon- the resis-

‘tance of the lamp used, and it should be possible to

arrange that the ordinary house-lighting current
docs your charging, instead of haviug a lamp burning
specially for the purpose.  Your friend shounld be
able to put von in touch with n qualified electrician
who would work out the whole scheme for you, and
this would be the best way to tackle the prg lem,
since unskilled interference with the inains i¢ dan-
gerous, and against the regulations.

BROADCAST TALKS
WILL BE LIVELIER

(Continued from page 79.)

*“ Peak 'talks will be featured “in ‘this
series, as well as talks of perhaps a more
sectionalised interest. But the characteristic
common-to-all of these talks will be.their
delivery by real experts.

““ Quite apart from the London studio
talks the Regions will be making valuable
contributions.  For instance, the West
Region is going to present a fascinating
series called ‘The Changing Village'—
wherein villagers will discuss the effect on
their lives of the coming of modern develop-
ments, such as transport—and wireless.”

Mr. Siepmann has spent three solid years
as Talks Director, and his final programme
—for he now takes up the new post of
Director of Regional Relations—shows that
he has been working with his colleagues on
sound iines. The complete schedule reveals,
I think, a growing realisation that not only
must the listener’s interest be invoked, but
the talker’s mode of presentation must be
“ microphonic.”

A READER’S RESULTS WITH §
THE KELSEY ADAPTOR

Mersasessuennsauanasanasnanssncacusnssnsesannnnnsnand

Dear Sir,—T am writing to thank you for the very
fine results that T am welting from the Kelsey 1935
All-Eleetric Adaptor,

T built th’s up from a Peto-Scott “C” kit, and found
it very casy to coustruct. It has a very nice * coin-
mercial ' appearance, and takes up little roown.

'It worked from the word * go,” the first station
reccived belng W2 X A F, at a genuine R9, 1 am
using the unit with a seven-stage Ekco superhet, and
have already reccived a large number of broadeasting
and_telegraph stations, although I have had the set
only a month.

The only slight snag encountered while operating
the unit was the fact that for about Aive minutes after
starting up there wns a constant stream of crackles,
and the unit kept getting out of tune. After five
minutes cverything was all right.

I cured this by spreading the pins of the valve
gently, although they scemed previously to be making
good contact with the holder.

In conclusion I may say that, although 1 have
built many short-wave scts, I have never had one¢
with such power and easc of handling as the 1935
*“ Kelsey.” 1 have been an amateur radio man since
the first number of POPULAR WIRELESS, the very
critde crystal set described in that issue being my first
reeeiver, while I owe my Introduction to short waves
to the first Kelsey adaptor.

Yours faithfully,
: ALVIN PRYOR.

16, Enys Road,

Hastbourne.

T
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Fermened . *
i THE LONDON i
TELEVISION SERVICE
: First Transmission Details :
* b5

S we go to press details have reached u3
regarding the exact form of the high-
definition television transmissions for

which preparations are being made at Alexandra
Palace.

Next week we shall go into the matter more
fully and shall give a full description not
only of the Baird method of transmission—
described hereunder—but also of that of the
Marconi-E.M.I. System.

As regards the Baird 240-line high-definition
television, the accompanying drawing gives
complete details of the waveform for picture
modulation and synchronising impulses. From
this it will be seen that, using the arbitrary
aerial current units of zero to 100, the total
modulation for synchronising (black) extends
between the tolerance limits of zero to 5 and

-37-5 to 42-5, while the picture modulation

(black to white) extends between the tolerance
limits of 37-5 to 42-5 and 100.

It will be noted that the high-frequency
synchronising impulse is rectangular in shape

BAIRD TELEVISION LTD

LUTuRE MOOKATION AN SYNCHRONISING [itsses

and is maintained for 8 per cent. of the total
time taken in traecing the line, and occurs be-
tween the line traversals. The low-frequency
synchronising impulse, which is also rectangular
in shape, is maintained during the time that
12 lines are traced, and occurs between tho
frame traversals. These traversals, as seen by an
observer looking at the received image from the
front, scan from left to right (line) and from
top to bottom (frame).

The diagram also shows that, in addition to
the above 8 per cent. of the line traversal timo
occupied by the high.frequency synchronising
impulse, a further 2 per cent. is masked off to
form a black edging. Similarly, an additional
8 lines are masked off in the case of the low
frequency synchronising impulse for the samo
purpose. .

The tota]l munber of lines in the complete picture
is 240, scanned scquentially and horizontally at
25 pieture traversals per second and 25 complete
frames per sccond. The line frequency is thus 6,000
impulses per sccond and the frame frequency 25
impulses per second. The dimensions of the observed
picture have the ratio of 4 horizontal to 3 vertical.

Amplitude modulation is employed, which resuits
in Jight intensity modnlation in the observed picture,
the transmitter carrier increasing towards the white.
The line synchronising signals and the frama
synchronising signals are in the sense opposite to
increasing  picture modulation, The maximum
frequency band involvedin the transmission is 2 mega-
cyeles and the average component of light in the
picture is transmitted, a black in tne picture being
transmitted as black and a white transmitted .as
white, in accordance with the inodulation percentages
referred to above. ’
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THE LINK
BETWEEN
By G. T. KELSEY.

R ETeEee e

NE can hardly appreciate the tremendous im-
provement that has taken place in commercial
receiver design during the laust few years

until one is suddenlv brought face to face with one
of the " has-beens ** of about 1029 or 1930 vintage.
And then, my goondness, what a differcnee !

I dom’t think even I realised just what progress
had been made unti! this weck, but now I most
certainly do know. And my hinmediate reaction is
that I cannot speak too highly of modern sets !

1 had intended to leave radio scverely alone
during my annual pilerimage to the sea, but alas!
the elements thought differently about it, and as
there is nothing particularly attiactive in battling
with a 70-mile-an-hour gale and torrential rain,
1 have becn amusing myself with the set which is
installed in the bungalow I am occupying.

And ranmising myself is about the most apt descrip-
tion, The * set > in question is of ;the mmnmrciul‘y
buiit type, and I should think ronghly about five or
six vears old. The set itself is complicated cnough
bu¢ the power pack from which it works would ri\'ni
a power station except that the power station would
probably have fewer controls |

Not a Brilliant Performance.

Asg for results, when, by banging the power-pack
casc one has succeeded in stoprmg the buzz, it Is
possible aiter dark to get the long-wave ‘{atlonal
Luxembourg and Radin Nornandie.

But the Brookmane Park transmitters,. whieh are
lees than p hundred miles away, are guite out of
the question. Even on Luxentbourg and Radio
Normandie fading i3 very troublesome, and the
stations do not stay put for more than about five
minutes at a time.

I confess to wandering a little off the beaten
track in dishing up this'moan in * Link Betieen,’
but it is done for a very good reason. Alas!1 cannot
think that this is the only set of its kind in cxistcncc,
and although I should hatc to think that there are any
other *“ relies " quite as bad as this one, there_must
be many hundreds of sets still knockmg abouf and,
in fact, in use, which would be better off on the
dnmp heap !

I cannot think that their owners are unaware of
what they are mieeipg by hanging on to the old-
timers, but 1 do belicve that many listeners who
would otherwise purchase new sets are purposely
holding off in anticipation of stitl lower prices.
The unbroken downward trend of prices during the
Iast. few years is responsible for that.

ssssaussnssssenery

A NEW POPULAR
WORK ON GENERAL
SCIENCE

An Educator which makes
learning a real pleasure

Yrasaceaesvcesacessas

EVERY intelligent person to-day should
have some systematic knowledge of

all the sciences. Science comes so
much into our lives, into our work and our
play, our travelling and our pleasures, that
we cannot take a real interest in the things
around us unless we have such knowledge.

For those who want to get a really
systematic grasp of science in all its phases
a new work has just been prepared which is
quite unique in its form and presentation.

It is THE POPULAR SCIENCE
EDUCATOR, produced under the editor-
ship of Charles Ray, who was responsible
for that well-known work THE WORLD
OF WONDER.

In this book, which is profusely illustrated
with thousands of explanatory drawings,

all specially made for it, science is trea.ted
as a whole.

The work is divided into five sections:
1. Physiography, which includes’ Astron-
omy, Geology, Physical Geography and
Meteorology, and gives a description of the
physical universe ; 2. Physics: an account

‘SesusssunsEoRsEERERRSOb
reesassacsssncnnnnnnnnf
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But there- must be a rock-bottomn somewhere,
and after a carcful survey of present market een-
ditions, it .is my sincere belief that the lowest ebb
has been reached in the models which arc now
availabie. Any further reductions can only be made.
in my opinion, at the expense of perfformance, and
that is most unlikely.

Now, then, is the time to buy. Throw out your
duds and begin to enjoy radio at its best. And to
put you on the right track I propose to conclude my
notes this week by referring to three set catalogues
which yvou can obtain through the medium of our
post card literature scheme.

¢ Fototune ** Dial Receivers.

First of all, the K.B. catalogue in which their
range for 1985-36 is shown. How many peopie
realise, I wonder, that it is now possible to get an
all-mains set for romething under £7? The K.B
mode! 433, whiell is deseribed in this eatalogue,
costs only €6 178, €d., and it is an all-clectric
design complete with built-in moving-coil speaker !

Among the features of the other and more expen-
sive receivers which are included in the catalogue,
mention should be made of the new K.B. tuning
innovation known az the ‘' Fototune” dial. 1t
ninkos station sclection and identification child’s

ay.

Incldentally, there is a very good battery set in
the K.B. range this year at £5 17s. 6d. (370).

“The Real Thing.””

A model for everyone is perhaps the mort apt
description of the Marconiphone- catalogue of sets
for the new scason. At any rate, it would be im-
possible to imagine a ‘more mmpmhvnswc range or,
for that matter, a more distinguished-looking one.

The ail-mains sets vary in price from 8% guincas
for the rhoapest table model to 52 guincas for the
very last word in radiograms. There is, too, a very
excelient battery model at £7 12s. 6d.

Incidentalty, all Marconiphone scts this vear are
deseribed by the makers as * The Real Thing,”
and while it is true that I have not tested every set
in the range, those that I have tried have made it
very plain that the slogan is justitied. (371).

Ekco Highlights,

1 do not know whether T am hitting the nail on the
head when I say that the Ekco policy for this year
is  ** highest per formarnice obtainable at kecnest
possible prices,” but I must ray that one is left with
that impreseion after a glance at their current
catalogue.

Without a doubt their range of sets this year is
better than ever, and yet in general the level of prices
is appieciably loser. The Ekeo catalogue is oue that

should be scen by all who are contemplating the
purchasc of a new set, for this enterprising firm
secems to have the happy knack of produeing just the
types of sets that arc wanted. (372).

of the physical properties of matter,
embracing the seiences of Light, Sound,
Heat, Magnetism and Electricity; 3.
Chemistry: the science of the elements of
which all the matter in the universe is made
up, with the wonders of combustion and
chemical combination; 4. Biology: the
story of life and living things, embracing
the sciences of Physiology, Zoology, Em-
bryology and Botany; 5. Mechanics: in-
cluding the sciences of Statics, Hydro-
statics, Dynamics, and Engineering—an
account of how the mighty forces of Nature
are applied for the benefit of mankind.

Clear and Lucid Style.

The text of this book is written in clear
and lucid style, so that even those who
have little or no knowledge of science can
easily understand it, and the explanatory
drawings are the finest of their kind that
have ever been produced.

THE POPULAR SCIENCE EDUCATOR
is of the greatest value to those who have
little acquaintance with science, but it is
equally valuable as a supplement to those
who are taking a science course at school
or college.

To bring the book, which includes a fine
series of plates in fall colour, within the
reach of all, it is being issued in about fifty
weekly parts at sevenpence, and an order
for Part 1 (on sale Oct. 3rd) should be placed
at once with a newsagent or bookseller.
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PETO-SCOTT

IMMEDIATE DE”VERY CASH, C.0.D.

can only be obtained
We can sup{)lg any Kit for sets featuted :n
this Journa uring the past 3 years. Any
item supphed separately. Orders over 1.0/-

t C.0.D. Carriage and post free.

* &6 Yy CASH or C.0.D.
K”' l camage Paid £1 0 Z 2 g 6
2 thi t /
Author’s Kit of ﬂut,« npt:pltﬂ)g'l p;nza%;nﬁgc:l\ti Ioﬁlg
less vnhc« and spmkér

KIT 8" %’:?;;;'e%";.': £14:10:0
g S04 b:'.'::,‘f.iz.:;n':‘z".‘; ot 26le

direct tr

esssenns

eesesssscacsasscaseses
K Complete Kit of i

fled parts, less
Cash or 0.0.D. Qarriage Pald, £

or 12 monthly payments of 15/9.

—STILL A WINNER —
$.T.600 Battery Version

KlT 13 A 39 CASH or C.0.D. £4 " 19 s 6

Carriage Paid.
Or 716 deposit and 12 monthly pauments of B/6.

L]
rectifier,

KlT “ ” Cash or C.0.D. Carr. Paid, .£7I4]0.
or 12 monthly payments of 13/3
KlT 13 cT 9 Cash or C.0.D. Oarr. Paid, £8[1[6,
or 12 monthly payments of 14/9.
KIT 13 cu 99 Cash or C Carr. Paid, £8[19/0,
or 12 monthh nncnts of 16

PINISKED INSTRUMENT. able -Model, Cash
.0.D. Carr Paid, £9/i2)6, or 12 momhly pay-

mcnts of 17/9. Consolette Model. Casit or C.0.

Carr. Paid, £11/11/0, or 12 monthly paymcn(s ot 21/3

—Peto- Scott PERMANENT MAGNET ——
HIGH FIDELITY
sp ERS

TYPE NEW BABY
itlustrated) for
ower,Super Power

or Pentode

vlete with input trnns

former. Cash or C.0.D.

Carr. Paid, 15/6, or

2/6 down and 6 monthly

]i‘ayments of 2/6.

S.1 Chassis
ror l’owel Super Power
or Pentode, 8¢ charsis
with input transformer,
Cash or C.0.D. Carr. Paid,
19/6, or 2/6 down and 8
monthly payments of 2/6.

TYPE S.3. DE LUXE., For
Power, Super-Power, Pen-
tode, Class B and Q.P g
chassis  with input trdnsrormer
and oversize cone. Cash or C.0.D.
Carriage Paid, 32/8 or 2/6
do“n and 11 monthla payments

1936 STENTORIAN JUNIOR

Type 364J, Cash or C 2/6

Carr. Paid 12[6. ox

2/6 down nnd 1 monthly
payments of DOWN
Any W.B. model fram'ZIG down
—send for complete lists.
STANDARD WET H. 'l.' BATTERIES Leelanche
lygc 120 volt unit No. Will g
1,000 hotrs usc at 12 m, A ducmrgr

trays with lid, Caxk or C.0.D. Carriage Paid, £2/12/6,
or 5/- down. Balancc in 8 monthly payments of T/-.

II.I.'USTRATED CATAI-OGU}'} ON REQUEST.
EL °hM LA.lof 8 ~ \\tltgo 2v
: 'l.' ickl arger. utpu m

3 ° o A marns 200/ ZAO

. Qarriage Paid

A.C (illus
irated), Output 120 voltn at 12
mja, ©Oash or C.0.D, Carriage
{aid £:.‘£llolo or 2‘6 d;msr; and o
0 _nion paynients ol -
DEL Y y25; Cash or C€.0.D., Carrlage P:ud
.(‘219[6 or 5/ down and 10 monthly payments of 5/-

OST THIS C PON NOWgE

PETO-SCOTT CO., LTD,, P.W.12, City
: Rd,, London, E.C. 1.7 Tel: Clcrkenwe!l 9406- 7
H l"lonsc send me your New Season’s Catalogues.
Peto-Scott 1936 Radio Receivers; Speaker
and Accessories; Short Wave; * Easlway ”
Radio; PILOT AUTHOR EKEIT

{ @General
: PRICE LISTS




102

There was a youn3 man
of Skegness

A Wireless-FIEN D!
More or less!

Al day he would tinker —

This clever young
thinker—

With FLUXITE and
GUN—no mess!

See that FLUXITE is always by you—in the
house—garage—workshop —wherever speedy
soldering is needed. Used for 30 years in
government works and by leading engineers
and manufacturers. Of Ironmongers — in
tins, 4d., 8d., 1/4 and 2/8.

Ask to see the FLUXITE SMALL - SPACE
SOLDERING SET—compact but substantial
—comglete with full instructions 7/6.
Write for Free Book on the art of ** soft >’
soldering and ask for Leaftet on CASE-
HARDENINGQ STEEL and TEMPERING

TOOLS with FLUXITE.

TO CYCLISTS | Your wheels will NOT :

keep round and true : :

* unless the spokes are tied with flne wire : :
* at the crossings AND SOLDERED. This -
* makes a much stronger wheel, It’s si imple
: — with FLUXITE — but IMPORTANT. &

A SRR R S, e,

The FLUXITE GUN
is always ready to put
Fluxite on the soldering job
instantly., A little pressure
places the right quantity on
the right spot and one Z y
charging lasts for ages, b J =8
i Price 1/6. o

ALL MECHANICS WILL mwrg

FLUXITE

IT SIMPLIFIES ALL SOLDERING

l FLUXITE, LTD., DEPT. 324, nnuolu WORKS, I
E

A PORTABLE IN
THE WEST

(Continued from page 85.)

Following upon these experiménts on
the medium waveband, another portable
receiver has been built for use in Essex.
This receiver covers the short wavelengths
from 17 to 200 metres. No conclusions
have yet been reached regarding conditions
below 100 metres, but reception of the more
distant amateur stations on the 160-metre
band has proved much simpler in the
country, these low-power stations coming
through in great numbers and at a strength
that is never experienced in the town. It
also appears that signals on the 80-mectre

- amateur band are a little stronger, but it is

well known that short-wave conditions may
vary from hour to hour, and until two re-
ceivers can be used in the different locations
at the same time the evidence cannot be

‘taken as conclusive.

“ Good Situations.””

Another short-wave receiver, similar to
the first, is to be constructed, and it is to be
hoped that some interesting facts regarding
‘ good situations ”* will come to light. All
that can be said coneclusively at present is
that in the country, on wavelengths be-
tween 150 and 500 metres, low-power
signals may be received at a strength far
exceeding that experienced in -the town.
Most of these signals are absolutely inaudible
in the town. It is hoped to find out whether
these remarks apply also to transmitters

| and which areas may be considered as town

and country from the radio point of view. .

BERMONDSEY NTREET 8
Write for

CABINETS. Fif

GILBERT, Cabinet Maker, SWINDON.

ELECTRADIX BARGAINS

-HOME RECORDING. For Regord Makmg on
your own gramo, "Acoustic do Luxe_Model MI-
OICE,” complete in maker’s carton. List ‘45/-, Sale
Prlce, 2![[- Tracking gears for electric Plck ups : centre
6. Screw Traverse Spind 7/6.
* Diamond 7/6, Sapphire 3/6. Blank record
discs, 4[ doz.
PR.OJECTOR LENSES, Pathe, Busch, etc.
3/6. Odd Lenses, all sizes, from 1/- each. RISMS,
rlgh& angle xmd pentagon, from 1lin. ., Bl all snes
ETERS. We have 00 in stock, all ranges and
alzes, oz 3 amps 5/-3 50-v..'5/-, 100-v. 8/6,
6/, r D.C, Pole Testers 2/6 Testing Sets
AC MI A TA 7av 50-v,, 300-v., 3 scales an
mja, only 19/6, "worth’ £2 .0. meter movements,
complete magnet and jewel coll, for cxperlmcntcrs 5f-.
MIDGET VALVES for Pockét Sets, Tiny Weco, 1-v.
baselews bulbs, 4/6, Ultra short waves under one metre
olympn exhibit. Identical valves, 14/- cach.
HEADFHONES. 120.ohm Sullivan Headphones, W.D!
model, at a t.ent,h of cosc For circuit testing, fauflt spote
ting, = broadcast listen 5 microphone cxperiments.
Aluminium body and hea bands. Maker’s price to-day
is 15/-. Our price 2/9 per pair. 3d pos!a e.
COMMUTATORS: An
2’6 oppoxhunl(y for amateurs.
Engine built, 24 coppcr
scgments, mica insul. Un

centrl(ugﬂ
!rol motox spcnd 7/6.
STUD SwW

TRI UMPS
. 6 ft. New, with
50 ft. wire
ELECTRADIX RADIOS 218 Upper Thames
Street, London, E.C.4 Phone Central 4611
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' FALSE FADING

(Continued from page 88.)

when the foliage is moved by the wind
close up to the aerial wire, the received
signals will be at their weakest. False
fading is more common than one is apt to
imagine.

A similar effect may sometimes be pro-
duced by a slack downlead wire from the
aerial. Although the aerial wire itself
may be perfectly suspended, the down-
lead may bave been left slack and, in this
condition, swaying in the wind, it will alter
the capacity of the aerial circuit, and thus
introduce false fading into the reception.

False fading is, perhaps, commoner
nowadays than it was years ago. This
fact is not due to any lack of efficiency in
modern receivers. Rather, the phenomenon
is .due to quite the opposite cause. A
poorly constructed, insensitive, badly
tuned set will usually be so incfficient in
working properties that it will not be
sensitive enough to be influenced by the

rhythmical variation of the aerial system’s

capacity consequent upon a swaying aerial.

More Noticeable with Sensitive Sets.

As, however, the set increases in effici-
ency and in its
accurately tuned, its sensitivity to effects
of the above nature increases in like pro-
portion. That is why, in some respects,
false fading is indicative of much radio
virtue within the receiver: rather than
otherwise, although, of course, there is no
doubt of the fact that such a phenomenon
is a nuisance and one which should be
eradicated by tracking down its cause.

capability of being"
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'TELEVISION
COLOUR

Jottings of interest to every radio
enthusiast, by Dr. J, H. T. Roberts,
F.Inst.P.

CCORDING to news from America,
experiments are being made on a new
system for the production of coloured

television picturcs. You will remember
that a good deal of work on colour tele-
vision, using different principles, has been
done in this country by the Baird Company ;
and coloured television pictures have
actually been reproduced on the screen.

A New Method.

The new American method is due to
Dr. H. B. Maris and Mr. R. H. Worrall, of
the Naval Research Laboratory, and
apparently depends upon the use of thin
sheets of quartz. The light passing through
the quartz can be made to change in colour
according to the thickness of the quartz
plate (the different velocities of light
passing - in different directions through
quartz is, of course, well known), and a
Karolus cell is used in conjunction with it.
The precise details have not so far come to
hand, and it is pointed out that the inven-
tion is still in the laboratory stage.

IN

X-u-----n---.-'k

Ssesessarsssssvsssarnyl

Using Quartz Plates.

Talking about colour television generally,
some people have said that to attempt this
is rather like trying to run before we are
able to walk, and that it would be much
better to concentrate on the perfecting of
black-and-white television instead of com-
plicating the problem still further by going
in for colours. But this criticism is-hardly
justified, because in fact colour television
of sorts—I do not say that it cannot be a
good deal improved—is not very difficult to
attain, and although at first sight you might
think that going in for colours in’television
was enormously complicating the problem,
in fact it does not complicate it very
seriously.

There is no doubt in my mind that if we
could have television reception in colours it
would contribute very greatly to the
naturalness of the received picture. The
peculiar sepia and cream hue of a cathode-
ray fluorescent screen, although scientific
experimenters soon get used to it, often
presents an unnatural appearance to the
ordinary observer.

A received television picture, what with
the line repetition and the picture repetition,
wants all the help it can get to make it
seem natural, and if colours can be added
without undue complication it seems to me
that it would be a great help.

Dissipation of Energy.

I have several times been asked by
readers why it is necessary to waste energy
in a resistance; this arises from the fact
that we so often read ‘about energy being
“ dissipated ™ in a resistance which breaks
down a voltage.

The answer is that it is.the purpose of the
resistance to dissipate, or if you like waste,
energy because if it did not do so that
energy would go into the part of the circuit
with which the resistance is in series, and
that is just what you don’t want it to do.

(Continued on nex! paie.)
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TELEVISION IN COLOUK

(Continued from previous page.)

For instance, let us take the familiar case
of the charging of a two-volt battery from a
200-volt D.C. mains. Here you put in
series with the battery a resistance which
allows, say, one ampere to pass through it.
If the voltage of the battery is 2 volts, then
about 198 volts is applied to the ends of the
resistance (usually an electric lamp or
lamps in this case), and if the current is one
ampere there will be 198 watts being
dissipated in the resistance, only two watts
being used in the battery.

Potential Gradient.

Whenever electric current flows through
a conductor heat is generated, and this
heat is proportional to the resistance of the
conductor and to the square of the current
flowing. The purpose of the resistance is
almost invariably to break down a voltage,
that is to say, to reduce the voltage applied
at a particular point to a value below that
at the other end of the resistance.

In the battery example just mentioned
the voltage applied to the battery is broken
down by the resistance from 200 volts to
a few volts. Sometimes a resistance is
used to form, as it were, a voltage gradient
s0 that we can tap off any intermediate
voltage at a suitable point of the resistance.
When a resistance is used in this way it is
called a ‘ potentiometer.”

But to return to the question about the
dissipation of heat—it is impossible, as
already mentioned, to pass a current
through a conductor without producing heat
and, much as we would like to use a resist-
ance for the purpose of breaking down a
voltage without losing any -energy in the
Pproeess, it is impossible to do so.

Extension Speaker with Push-Pull.

I said something recently in these Notes
about connecting an extension loudspeaker,
and a reader wants to know whether this
is a simple matter in a case where the set
employs a push-pull circuit.

The arrangements with a push-pull circuit
are somewhat the same as those where a
3-electrode valve is used with an output
choke. The two anodes of the push-pull
valves are connected through the choke or
through the primary of an output trans-
former, the centre-tapping of the winding
being connected to H.T. positive.

The extension speaker can be connected
to the push-pull anodes direct, or through
the intermediary of a fixed condenser of
fairly large capacity, say a couple of micro-
farads. In the ordinary push-pull stage
there would be no D.C. current flowing, so
that it is not absolutely necessary to use
the condensers if the extra speaker is near
the set ; if, however, the speaker is used at
a considerable distance from the set then
the condensers can be used.

Gradual Distortion.

Sometimes you will find when you have
had a set in use for many months that very
gradual distortion of some kind or other
begins to set in. I am not talking about the
kind of cffect that happens due to ageing
batteries, which is quite unmistakable, or
to-the more gradual effect caused by the
deterioration of valves. This latter effect
is not nearly so obvious as that due to the
batteries, but it is, nevertheless, a thing to

(Continued on next page.)
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VITAL NEWS FOR EVERY 'KEEN CONSTRUCTOR.,.|
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Circuits include:
Battery Receiver

BULGIN

introduce

10

TESTED CIRCUITS
that $

P. out-

A.C.-

and
D.C.
from

o every requirement, backed

as old as Radio ltself For
the price of 1/~ this Bulgin
Publication represents re~
markable value. It should
be in the hands of every
keen enthusiast. Send the
coupon without delay and
obtain your copy now.

PRICE

lay-outs

and dia-

Yo :—A, F. BULGIN & Co., Ltd., Dept. “ P,”* Abbey Rd., Barking, Essex.

Outstanding sets for every purse and
by a name

POST FREE,

Kindly send, post free, a 40-page copy of * Radio Progress.”
I enclose 1/- postal order or stamps.

NAMER. . .. .. 5 SEcat L s WOOBORRC A o oo O, 0 o
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SHOWROOMS :—64, HOLBORN VIADUCT, LONDON, E.C.1.

New @imes Sales for RADID on EASY TERMS

YOURS FOR

IMMEDIATE
DELIVERY

ON THE LOWEST_ TERMS
trom N.T.S,—first with Basy
Terms in 1924, Immediate
delivery—no waiting. Strict
privacy — no unnecessary
enquiries.

W.B. SENIOR Model 36S (il-
lustrated). Cash or C.0.D. Car
riage_ Paid, £2/2[0, or 2/6 do\\u

Cash or C.0.
Pnld €313-IO, or 5/- dov\u and 11
monthly m) mcnts of 5
W.B nio odel 36J Cazh
or OOD Carr Paid, £1/12/6,
or 2/6 down and 11 monthly
payments of 3/-,
W. B, Babg Model 3G6B. Cash
or C.O r. Paid, £1/316 or
monv.h]y payments of 2/6

B. Duplex Model. Cash or C.0.D. Carr. Paid,
.£4/4[0. or 7/6 down and 11 monthly payments of 7/9.
ALL MAKES OF SPEAKERS ON SIMILARLY
ATTRACTIVE TERMS —SEND FOR LISTS.

2/6 down and 10

ATLAS MODEL T.10/30. With Trickle
Charger. xoo/xz;, 200-250 v. A.C., 40-120
cycles. 3 tappings. Output 10, 20, 30 m/A at
120-150 V. (E.ash or C.O.D. Carnage Paid.
£3/9/6.
Balance in 12 monthly payments of 6/-.
ISSEN BAND SPREAD §8/W3. 13-55
metres.© With vaives. Cash or C.O.D.
Carriage Paid, £3/9/6.
Balance in 11 monthly payments of 6/6.
LUE SPOT POP E AR P.M. Spcaker
fitted with universal matching trans-
former. Cash or C.0.D. Carriage Paid,
19/6. Balance in 8§ monthly payments of !/6
ARRARD AC6 ELECTch MOTOR. A.C.
100/250 V., 50/60 cyvcles. 12 in, turn-
table. Cash or C.O Carriage Paid, £2/2/6.
Balance in 1% monthly payments of 4/-.

New

.
.
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EASY WIRING

Clix Chassis Mounting
Valveholders of the
4,5, 7 or 9-pin type are
supplied with either
Terminal or Soldered
connections.

SPECIFIED
for the
1936

FERRO-
POWER

The centre socket of the
5-.pin and two sockets
of the 7-pin type are
made longer than the
others: this
reduces the
possibility  of
short - circuits
and adds to the
ease of wiring.

4-pin - 5d.
5-pin - 6d.
(without tcrminals)
CLIX

Ceramic base

types
6-pin - - 8d.
7-pin - - 10d.

(without terminals)

New Hlustrated Folder * P Free on request,

LECTRO LINX LTD.
79a, Rochester Row, London, S.W.1,

65/- BADIO.GRAM 4 p /_
/ CABINET FOR

No Middle Profits! Finest Radio

Furnitureas suppliedto B.B.C.

Cabinet ‘R,0.) Works, Bexleyheath, nr. London

ENGINEERS| |

LOOK WHNAT YoU
HAVE AT YOUR
FINGER TIPS/

Do not let a first-class post slip
througk. your fingers for the
sake of a few

etters after
Whatever your
ago or education
you_ should send to-day fof
“ ENGINEERING OPPORTUNITIES.”
This free 256-page Handbobk shows the easiest way
of pl'e})aring for the A.M.I.C:E., A .M.X.Mech.E,,
A.M.I.E.E., AM.I.A.E,, Matric.,, G.P.0., ete.
Exams. The book also gives_details of Courses in ail
branches of Civil, Mech., Elec., Motor,
Wireless and * Talkie' Engineering, and
explaing the unigue advantages of our Appointments
Department. S8end for the valuable Handbook to-day
—FREE and post free.
BRITISH INSTITUTE OF ENGINEERING
TECHNOLOQGQY, 101, Shakespeare House,
29/31, Oxford Street, London, W.1.
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TELEVISION iN COLOUR

(Continued from previous page.)

be looked for as time goes on, and one which
is not very difficult to recognise.

What I was referring to was the much
more gradual and more insidious effect
which cannot be attributed to either of the
above-mentioned causes. This is often
traceable to the gradual accumulation of
dirt and dust on some of the components,
such as condensers, grid leaks and even
chokes and transformers. It is surprising
how few people ever bother to keep the
interior of a wireless set clean.

Keeping the Works Clean.

I have many times examined the insides
of sets, and have been almost unable to
recognise some of the components for the
thick carpet of dust which was lying on
them. People who are meticulously clean
in other matters often show a surprising
indifference to the need for cleanliness in
the * works ” of the radio set. Or perhaps

S.T. 500 and S.T.600.

evening In

of applications.

it is that they are afraid of interfering with
it, and so leave it alone.

Anyway, dust and dirt will in time
become slightly conducting. The dust seems
to have a faculty of absorbing a certain
amount of moisture, and in some curious
way of becoming slightly acid. The result
is that you get a sort of high-resistance
leak connecting across various terminals
and this, in a sensitive set, is quite sufficient
to cause instability and all manner of
troubles.

A Resi tance-Capaeity Point.
I do not know whether you have ever

‘thought of it, but if the coupling con-

densers used in resistance-capacity coupling
have any slight leakage this will enable a
positive charge to leak on to the grid of the
following valve.

Let us assume that the grid leak of this
valve has a rather higher resistance than
usual, then the charge will mount up and
presently will counteract the grid bias
which is applied through this grid leak.
Although the grid bias is applied to the
valve, so far as thé grid-bias battery is
concerned, the grid of the valve will, in
fact, be underbiased, with the result that
the current in the anode circuit will be
higher than it should be. This you can

Mr. Scott-Taggart also"would like to hear from a few Glasgow and Manchester readers who i
would permit a denionstration in their homes to fellow readers.
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easily test by putting & milliammeter in
the anode circuit.

Condenser Leakage.

If you find by the milliammeter that the
anode current is higher than it ought to
be for the grid bias which you have (ap-
parently) applied—checking up the grid
bias as well of course—then it would
suggest that current is leaking through the
condensers, as mentioned above.

As a rule the better known types of con-
densers on the market to-day are perfectly
reliable, but it is not impossible to get
one in which there is a slight leakage, or
in which leakage develops after a certain
period of use, due to some obscure cause.
At any rate, if you get distortion and the
other symptoms of underbiasing in the valve,
this R.C.C. coupling is one of the things you
can bear in mind to look for.

That Silent Baeckground.

I have many times heard discussions
between radio fans as to whether it is pos-
sible to get an all-mains set really as silent
and free from background hum as a battery
set. I expect many of you who are proud

b Gt L L L LD L L LT L e e e L Ly T P T P T e P T T TR T P T PP PP TP PY YT T P DY PTTPRLS

S.T1.700

Great News for constructors ! We have’secured for Popurar WireLEss the exclusive publica-
tion rights of an amazing new receiver—the S T.700—produced by Britain's leading designer.

JOHN SCOTT-TAGGART, M.LEE., F.Inst.P., Fel.LR.E

This will be the greatest set of the coming year—a worthy successor to the S.T.300, S.T.400.
Meanwhile the inventor desiies to arrange a series of

DEMONSTRATIONS

Will any reader who would like to hear the set before publication and who could attend one
ing in London, Birmingham, Manchester or Gl
Scott-Taggart, ¢/o PoruLar WiRELEsS, Tallis House, Tallis Street, London, E.C4. ‘State
your present set and results obtained. Both experts and those who have not experienced real
success will be welcomed. Do not omit to write becatise you expect us to receive thousands

omccuSssseceseRTRsTEnsEnel

asgow, write immedialely to Mr. John

owners of very up-to-thc-minute mains sets
will come forward to declare that they are
just every bit as good in this respect as
any battery set.

Personally, however, although I am the
greatest admirer of modern all-electric sets
and think their advantages are outstanding,
I would not subscribe to the view that an.
all-mains set is ever really quife so quiet as a
good battery set. A good deal seems to
depend upon whether the valve filaments
are mains-operated or whether only the high-
tension is supplied from the mains.

If, for instance, you have a high-tension
mains unit, with battery operation for the
filament of the valves then I think you have
a much better chance of getting rid entirely
of hum.

Sometimes the set gets the blame for
background hum which really should be
laid on the loudspeaker; a moving-coil
speaker with a mains-energised field, for
example. A simple way to test this is to
disconnect the mains from the set, leaving
the epeaker sti'l connected ; if you find
there is still a hum in the speaker, obviously
it cannot come from the receiver. At the
same time there may be some huin coming
from the set, and you can test for this by
using a permanent magnet moving-coil
spegker instead of the energised type.
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RECEIVERS, COMPONENTSE AND
AGCCESSORIES

Surplus, Clearance, Second-Hand, &c.

FERGUSON Universal Midget Receiver for AC/DC.
100-250 volts. Moviing-Coil Speaker. ~Wonderful
tone and outstanding selectivity. Limited number,
65/- Carringe Paid. Send for laiest list, hundreds of
other bargains. g

PEARL & PEARL, 190, Bishopsgate, London, E.C.2.

WOBURN RADIO OFFER FOLLOWING NEW LINES
W.R.C. SHORT-WAVE COILS : 4-pin plug-in to
4-pin valve holder, 10-22, 20-435, and 42-90 metres,
set of three 7/6, singly 2/3.

W.R.C. Short-wave Chokes 10-100 metres, 10d.
W.R.C. Short-wave Condensers, -000t, -0CO1§,
-00016, -0002, ‘00025, -0003, all with slow motion,
2{-; two piece Ormond slow-motion dial to fit, 1/-
WESTINGHOUSE H.T.8 and.9, 8/6. Popular iron-
cored dual range coils, 2/6. L.F. Transformers, 5/1
and 3/1, 2{6«1. Mike transformers ratio 100/1, 2/6.
Differentials -0001, -00015,7-0003, 1/4. Tubular -1,
-01 and -02, 6d. Erie resistances, all values, 6d. each.
RADIOPHONE piano type three-gang -0005 superhet
Condensers, with Top Trimmers, few only, 6/..
W.R.C. ELIMINATORS. Guaranteed 12 months.
150-v. 30 m.a. Three positive H.T. Tappings.
Westinghouse Rectifiers. A.C. Model 21/., ¢carr. 9d.
A.C. model with trickle charger 2-v., 4-v. or 6-v.
4 amp., 32/6, carr. 1/-.

TRABE List ready. Send trade heading and stamp.
WOBURN RADIO CO., 9, Sandiand Street. Holborn.
w.C.1.

A THOUSAND BARGAINS.
MAINS TRANSFORMERS, M.C. SPEA KERS, MAINS
VALVES, SHORT-WAVE GEAR, GABINE'I’S, Ete.

PREMIER SUPPLY STORES

20-22, HIGH STREET, CLAPHAM, S.W.4.
SEND 1{d. STAMP FOR GATALOGUE.

BOYES BARGAINS, .
Special Clearance Offer of Last-minute Genuine
5 Telsen Components.
TELSEN, W216 Matched Screenad Coil, 1f11. W68,
L./F. Choke, 40 H., /6, W65, 31 or 5-1 Ace Trans-
former, 1/11. W72, Tapped Pentode Output Choke,
1/6. 40 h. Heavv Duty L.F. Choke, 1/6. W71,
20 H. Qutput Choke, 1/6. W62, 1-1 Output Trans-
foriners, 1/6. Pentode Qutout Transformers, 90 H,
1/6. W344, Class B Muilti- Ratio Output Trans,,
1/6. Wj4, Binocular H.F. Choke, 1/6. W340, All.
Wave Sed. H.F. Choke, 2/3. W132, ‘0005 Air
Dielectric_ Var. Tuning Cond., 1/6, W71, 15 H.
Qutput Choke, 1/6. W53, Multi-Ratio Qutput
Transf., 1/6, G.S.4, L.F. Transformer Super Model,
3/11.  Send 6d. extra for postage. verything
guaranteed brand new in makers’ boxes. Limited
number Telsen Super Six Kit. List £5 19s 6d, our
price £2 5s. od.
BOYES RADIO, LTD., Mail Order Dept., 2, Bradshaw
Street, Manchester.

VAUXHALL. New Lists just issued, 3,00 bargains.
New goods. Limited number available free.

VAUXHALL UTILITIES. 163a, Strand, London,
w.C.2.
9333.

BANKRUPT BARGAINS. List frze. Lissen Sky-
scraper Kits, 32/6. Celestion Soundex, 'A%, 10/6.
Lotus P.M, 126, Very large stock eliminators,
speakers, sets, valves, American, mains and battery.
Burgoyne 3 v. sets, vialves and batteries, 42/-. Alt
the smaller parts stocked. Part exchange, Quotes
per return.-~Butlin, 1438, Preston Road, érighton.

WHMEN replying to advertisers please be sure “to

mention * Popular Wireless,”

Over Dennys the Booksellers, Temple Bar

POPULAR WIRELESS

i
RECEIVERS, COMPONENTS _AND MISCELLANEOUS
ACCESSORIES =
a LOUDSPEAKERS REPAIRED, 4/-. 7
Surplus, Clearance, Second-Hand, &c. Speciality.  Tranmsformers and /HendBlhuoene?Og 1
{Continued) Eliminators, Mains Transformers and Moving Coils

SOUTHERN RAD!0’S Wircless Bargains ; all goods
guaranteed unused and perfect ; sent post paid.

FOX Industrial {.valve Amplifiers, A.C. mains,
3% watts output, with two tuning coils, suitable for
television, radio gramophone and mlcrophone,
chassis complete. less valves, 30/- ; with four specified
Mullard valves, £3/12/6 ; speci ed speaker for same,

15/-.

SPEAKERS, Blue Spot, 1935 series, with Universal
transformer to suit any circuit. 99 P.M. 24/6, 45 P.M,,
20/-, 99 P.M. (extension model, less transformer)
21/- ; Celestion Soundex, 11/- ; all in sealed cartons. |
LISSEN 2.valve sets tor D.C. mains, complete with

| speaker valves and contained in attractive Bakelite

cabinet, £2/10 (list £8) ; in sealed cartons.
TELSEN 3.valve Battery Sets, Model $.93, complete
with 3 Mazda valves, in charming Bakelite cabinet ;
30/- (list 75/-).
BURGOYNE Class “ B ” 3-valve Sets, complete’ with
three Mullard valves, Exide batteries and accumu-
lator, Magnavox moving-coil speaker, contained in
magaificent modern cabinet, finished in chromium,
19335 series ; £2/15 (list £6/10); in sealed cartons.
LISSEN ‘ Skyscraper ” 3.valve battery kits. Com-
plete with 3 Lissen valves (Screen.-Grid ; Pentode ;
(}l]..'Lt')' 1;46ew, in sealed cartons, 42/- per kit. Complete
ist 77/6).
ELIMINA;ORS. Regentone 1935 series A.C. mains
200-250 voMs, type W.5a, complete with trickle
charger, 39/6; W.1a (less trickle charger), carrics
30 m.a,, 33/-; W.I.C. (less trickle charger), 30/-;
all in sealed cartons.
CONDENSERS : Lotus 0.0005, fully screened with
trimmers, with escutcheon, dial, knob, 3-gang 11/,
2.gang, 7/3; Telsen single 0.0003, 2/3; Plessey
4-gang superhet, fully screened with trimmers, 7/3;
leranic 1 m.f.d., 1/3; 2 m.f.d., 1/9.
GOILS : Telsen triple-matched screened coils, type
W288, 10/9; twin type W287, 7/9; Telsen inter-
mediate frequency transformers, tvpe W482, 4/-.
IGRARIC Superhiet Coils, set 'of 4 (1 osc, 2 L.F,
with pigtails, 1 I.F. plain), 9/- per set (list 50/-);
V/arley square peak Coils, B.P.5, with all accessories,
E

2/3. :
THE following Telsen Components in Original
Cartons at Sacrifice Prices :

ACE L.F. Transformers, 5-1, 2/9; binocular chokes,
H.F., 2/-; standard screened i.F. chokes, 2/-;
coupling units, 1-1, 2/6; pre-set condensers, 1/-;
tubular  condeusers, 1,500 volts test, assorted
capacities, 6 for.3/-; Ace microphones (P.0.), with
traasformer, 5/-; this mike can be used with any
radio set, and is a very efficient article.
AMERICAN VALVES. A full range of valvas for all
American sets at 7/- per valve.

BARGAIN PARCELS. We are offering the following
parcels of mixed components at a fraction cf their
value. The items comprise up-to-date radio partii
new and perfect, which are too varied to be advertise
individually :

§/- PARGEL containing modern components, valued
at 20/-, including resistances, condensers, coils, wire,
ete. ; circuits of tlie latest receivers included with
each parcel.

10/- PARCEL containing components valued at 45/,
including volume controls, condensers, etc., also

. Circuits.

20{- PARGEL. Thisis known as ** The Small Trader’s
Parcel ’, and contains a wonderful selection of compo-
nents valued at 85/-; we have supplied this parcel
to hundreds of traders for resale at a profit.
SOUTHERN RADIO. Branches at 271-275, High'Rd.
Willesden Green, N.W.10; 14, Lisle St., W.C.2. all
mail orders to 323, Euston Rd., Loudon, N.W.1.
SOUTHERN RADIOQ, 323, Euston Rd., London, N.W.1
(near Warren St. Tube). 'Phone : Museum 6324.

ALL goods advertised in last week’s issue still
available.
WARD, 46, Farringdon Street, London, E.C.4.

Telephone : Holborn 9703.

OUR CATALOGUE SAVES POUNDS
BUT COSTS ONLY STAMPS

THE SQUARE DEALERS,
_RADIOMART

19, JOHN BRIGHT ST., BIRMINGHAM.

NEW RECEIVERS, COMPONENTS
ACCESSORIES, Etc.

RADIO CRYSTALS. The famous “ NEUTRON"
Crystals, 14— per tin ; the oldest and best. Obtainable
from : V. Zeitlin & Sons, Ltd., 144, Theobald’s Road,
Londou, W.C.1; Expert Radio Service, 266," High
Street, Stratford, E.1§; Real Radio Service, 61,
Cannon Street, E.C.4 ; etc., etc.

“P.W.” SELECTIVE D.C. Receiver. Complete
specitied kit £5-17-6. (No alternatives.) Cash-C.0.D.-

asieway. For Receivers, Kits,  Components.
Lowest prices.—* Melfo-Raci," Queens Place, Love.
(Trade supplied.)

uoted for.
lerkenwell
London, N.1.

EXCHANGES — EXCHANGES . EXCHANGES.
Highest allowances part exchange any new apparatus.
List quotations, etc, 2d. stamp.—*Jap Radio,”
Terminus Place, Brighton.

CONSTRUCTORS of Coils, Chokes and Transformers
will find our Lists of great assistance. Send immedi-
ately.—Lumen Electric Co., 9, Scarisbrick Avenue,
Litherland, Liverpool, 21.

24-Hour Services,
9069.—E.

Trade Discount.
Mason, 44, East Road,

REPAIRS to all makes moving-coil speakers.” New
Cones, atc. fitted. Mains Transformers, etc., rewound.
English/American receivers repaired. Discount Frade.
WEEDON'S Reﬁair Services. 262, Romford, Road,
London, E.7. Maryland 1782,

AN EXTRA GOOD ALLOWANCE made on your old

set or parts in part exchange for any new receiver for

cash or easy terms. We take your goods as deposit.

Peto-Scott “kits and components supplied for cash

only, or part exchange. Highest allowances ;

?__rompt attention.—R.  Wigfield, Wireless Agent,
urlong Road, Goldthorpe, Yorks.

SAMPLE OF 1,000 DUTCH BULBS containing 100

Crocus Yellow, 100 Crocus Blue, 100 Crocus White,

100 Crocus Striped, 100 Snowdrops, 100 Hyacinths

Muscari, 100 Iris, 100 Ranunculus, 100 Scilld, 100

Anemones for only 10/-, Half lot 7/- carriage and duty

glald (C.O.D. 6d." extra).—The First Hillegom Bulb
urseries, Hillegom, Holland.

1,000 DUTCH BULBS : 24 Double Tulips, 24 Darwin
’I"uli s, 24 Single Tulips, 24 Narcissus, 100. Crocus
{Yellow), 100 Crocus (Blue), 100- Crocus (W hite),
100 Crocus (Striped), 100 Anemones, 100 Ranusiculus,
100 Hyac. Muscari, 100 Iris, 50 Scilla, 50 Iris Anglica,
and 4 Paperwhite Narcissus, for only 12/-; half lot
7/6. Carriage and duty paid (C.0.D. 6d. extra).

P. WALRAVEN, Stationsweg, Hillegom, Holland.

PLEASE BE SURE to mention “ Popular Wirelsss
when communciating with Advertisers. Thanks!

SITUATIONS VACANT

YOU CAN USE YOUR SPARE TIME to Starta
Mail Order Business that quickly brings you a ful*
time income. Follow the lead of others who are
averaging £12 per week net profits. Get away from a
drudging routine job—join the big money class.
‘No previous experience necessary.  Few pounds
capital only needed. No samples or outfits to buy ;
no rent, rates, or canvassing. New method makes
success certain. Write to-day for FREE BOOKLET
to Business Service institute (Dept. 212¢), 6, Carnielite
Street, London, E.C4.

G.P.0. ENGINEERING DEPT. {No experience
required.)  Comtuencing over £4 per week. Age
17-23. Excellent prospects. Free details of

Entrance Exam. from
B.1.E.T. (Dept. 568), 29, Oxford Strect, W.1.
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Clemical action in everyday life
causes the athlete {o get warm, the fire
to burn, and so on.

Chlorine water bleaches writing ink
but not printing tnk.

The POPULAR SCIENCE
EDUCATOR is divided into
the following five sections :

PHYSIOGRAPHY

Aétronomy, Geology, Physieal
Geography and Meteorology.

PHYSICS

Light, Sound, Heat, Mag-

netism and Electricity.
BIOLOGY

Physiology, Zoology, Em-

bryology, Botany.

MECHANICS

Statics, Hydrosta’ics, Dyna-
mics and Engineering.

CHEMISTRY

To be completed in about Fifty
Weekly Parts, Binding " into

TWO HANDSOME
VOLUMES

POPULAR WIRELESS

EDUCATOR

A New, Original and Fascinating Work

5 fascinating- as a novel but as authori-
tative as a text book. That, in brief,
describes this brilliant new publication.

All the resources of the largest publishing
house. in the world have been employed and
no expense has been spared to produce this
work, the first complete popular survey of
all the sciences.

Science enters §o largely into  our lives
that a knowledge of it is cssential to every
educated man, woman and child. THE
POPULAR . SCIENRCE. EDUCATOR pro-
vides that knowledge in a form that makes
even the most abstruse subjects plain to all.
It treats science in a new way but, at the
same time, systematically taking the reader
step by step from ¢lementary basic facts to
advanced theory and practice.

The student will find it as valuable as the
ordinary reader will find it interesting. It
deals with every branch of science from

October 5th, 1935,

- THE WORLD OF SCIENCE’
MADE CLEAR TO ALL

Edited by
CHARLES RAY

(Editor of
‘* The World of Wonder.”)

Astronomy and Chemistry "to DMechanics
and Geology, and is written in such an easy
style that even those who have no previous
scientific knowledge can understand and
appreciate it. The marvels of science are
explained fully, concisely, accurately and
with almost startling originality and clear-
ness.

Hundreds of full-page ex-

planatory Drawings and

Diagrams, including a fine

series of Plates in Full
Colour

These drawings form a unique feature of the
work. They have been prepared specially by a
staff of skilled artists to make clear facts that
are difficuit to understand in the ordinary way,
and are without equal in any popular scientific
work.

If all emply space were eliminated

from the .aloms that make up this

cantel, st could go through the cye of
a needle.

This floating crane has fwo seis of
pulleys, one for heavy loads and one
Jor light. It can be turned right round
on a lurnlable and also tillcd forward.
A, counter-balance prevents il from
{1mbling over.

PART 1

Ready Thursday, 3rd Oct.

Priunted in Great Britain and published everv Wednesday by the Proprietors, THE AMALGAMATED PRESs, LTD., The Fleétway House; Farringdon Street, London, E.C.4.
‘Advertisement Offices: John Carpenter House, John Oarpenter Street, London, E.C.4. Registered for transinission by Canadian Magazin¢ Post. © Subscfiption Ratess
Iniand and Canada, 17/4¢ per annum. Abroad (except Canada), 19/6 per annum. Sole Agents for Australia and New Zealand : Messrs. Gordon & Gotch, Ltd.:
end for South Africa: Cecntral News Agepey, Ltd. Saturday, October bth, 1935. 8.8,
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s Every radio expert i
should know these facts about

e
“HIS MASTER'S VOICE"

1936
PEDIGREE RADIO

There is 37 years’ experience in the design of sound reproducing instruments
behind every radio receiver or radiogram which bears the ‘ His Master’s
Voice ” symbol. Be guided by this experience. When your non-technical
friends ask you which is the best radio they can buy, recommend ‘' His
Master’s Voice.”” There are fourteen radio instruments to choose from in
the 1936 Pedigree range—and whichever they choose you can safely tell them
they will get, at no extra cost, * His Master’s Voice” tone at all volumes of
sound, a cabinet which is a fine piece of furniture, noiseless tuning with easy
station location, complete station s-e-p-a-r-a-t-i-o-n, devices which automatically
counter fading and unwanted noise, and everything for full and untroubled
enjoyment.

Here are two typical examples of the kind
of value which ‘“ His Master’s Voice’ 1936
Pedigree Radio offers.

MODEL 442 RECEIVER MODEL 541 QAVCRADICGRAM
Five-valve (inc. rect.) AC super- 5.valve AC superhet receiver with
het receiver with ** fluid-light "’ QAVC, giving silent tuning and

on

tuning. AVC and 1 combating fading
static Suppressor 1= distant stations, and elec-
2Gns trical gramorhone Ghs

“HIS MASTER’S VOICE”. 108H CLERKENWELL ROAD, LONDON, E.C.1.

Please send me your new book “A NAME
Camera Commentary on szldio in

the Home” (with details of radie

instruments from £7 .19 .6 10 110 ADDRESS

guineas). This places me under no .

obligation.{Post unsealed—:d.stamp). e T o 1 M S s il = e
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GAY MADRID

RADIO “POT-HOLES”
PARIS LISTENS

THE ‘“FILADYNE”

Britain’s New Stations.

N all this talk of better wireless stations
hither, thither, and yon, it is easy to
overlook the fact that we ourselves

are not doing too badly. Cast, with me, a
reflective eye upon the B.B.C.’s proposals.

Far to the north there is a banging and

a clanging at Burghead, where the new
Scottish station rears itself. Westward,
chins in the Belfast district are upward
thrust in honour of Northern Ireland’s
new mast and high power. Wales has a brand
new station at Beaumaris to look forward
to, and new studios at Bangor.

Down Plymouth way the crround is being

prepared for West Regional “Junior. Up in

the north-east they learn, with satisfaction,

that the order has been given to Standard
Telephones and Cables, Ltd. for a new
north-east transmitter. Daventry also is
looking forward to a nice new Empire
outfit. General outlook, fine and dandy.

Ve
Round The Stations.

SEE that the World Broadcasting Union
has been making inquiries into the way
the various stations behave them-

selves, and some of the findings are sur-
prising.

Who would have supposed, for example,
that .the most gallant country, with the
largest proportion of its programme time
devoted to the girls, was Japan ? (Dark
horses, those Jap chaps!) And who would
have thought that so far as serious music
was concerned, our own Nationals were
beaten by Huizen, Brussels, Warsaw, and
Vienna ?

The gayest dog in all of the kennels is
Madrid, with a negligible proportion of
serious music to his credit, but plenty of
tuneful tango stuff. Good old Madrid, say
I; and the sooner his new long-waver gets
acquainted with my aerial the better I
shall like it.

Items of Interest.

HE Canadian Government announces
that it will embark upon the construc-
tion of a chain of powerful broad-

casting stations to serve the entire Dominion.
* * £
More radio licences are issued in Man-
chester than in any other British city,
barring London.
* * ¥
Crystal control of wavelength is now being
applied to the radio beacons that provide
navigators with their positions.

RADIO NOTES & NEWS

Radio Dead Spots.

T last a scientific effort is to be made to
clear up the mystery of the world’s
radio dead spots. It has long been

known that in certain * puddeny " areas
the reception of wireless is inexplicably
difficult, if not impossible. The Sahara
Desert, the Valley of Kings in Egypt, the
coasts of Ceylon—these are notoriously
dumb regions, detested by radio men who
have to do business there.

This note may meet the eye of far-off
radio experts on the high seas, or in the low
swamps, who would not bother to write
reports to scientific bodies, but who would
gladly shake a penful of ink at their old pal
‘“ Ariel.” If so, let’s have the facts about
these wireless™ pot-holes you’ve noticed,
laddies. All details gratefully received. And
if you’ve heard any good yarns lately, by
all means mix pleasure with business !

Irish Contest.

HE last week-end in October and the
first in November will see the Radio
Society of N. Ireland’s transmitting

contest for the Leonard Trophy, on the 20-
and 40-metre wavebands. This is open only

PROGRAMME CONTROLLER

}

Mr. Cecil Graves, recently appointed B.B.C.

Controller of Programmes. Mr. Graves is well
known for his pioneer work in connection with
Enipire broadeasting,

HELP FOR SCHOOLS

‘“ BRIGHT *’ PICTURES

CHESHIRE'S RECORD
THAT AIR MAIL

to Irish amateurs, but there is also a contest
for British and foreign competitors to see
who can get the most Irish contacts on
October 26th, 27th, and November 2nd
and 3rd.

Particulars -can be obtained from
GI50Y, Mr. M. J. Cown, of 74, Wheat-
field Crescent, Crumlin Road, Belfast.

How Many Radio Homes ?

S the number of wireless licences in
force will increase enormously this
winter I will add to my recent re-

marks on the subject some newly issued
figures showing—what is more enlightening

licences to households. Out of every hun-
dred homes in Germany thirty-six have
wireless sets. In Britain the number is
fifty-five per cent., while Uncle Sam, who
doesn’t impose licence fees, can claim that
sixty-nine homes in every hundred are
radio homes.

These are the three great wireless-owning
countries of the world; and it will be
interesting to see how the corresponding
figures wlll come out when we get the 1936
statistics.

The Tatsfield of Paris.

O the south of Paris, at Bicétre, the
French Minister of Posts and Tele-
graphs is establishing a listening centre

so elaborately planned that our own Tats-
field listening-post will, by comparison, be
a mere aside. Already in the new Paris
station about twenty short-wavers have
been installed, and the idea is to keep a
watch on every wavelength of importance,
to detect wavelength grabbing and wob-
bling, and to record all propaganda and
political rough stuff.

Underground lines will link the receivers
with P.T.T. offices in the Rue de Grenelle,
and a staff of expert lady linguists is already
engaged in taking down, on silent type-
writers, the things people say on the air.

Oid Timer.

HAVE often remarked on how the latest
stunts of the technicians, .with their
hotted-up valves, fail to kill the

favourite old circuits of years gone by.
My latest surprise in this direction was to
read the outpourings of a buddy in
Brisbane, N.S.W.

Now Brisbane is a spot where, if you
can’t get DX reception you might as well
bang your head on the Great Barrier Reef ;
but this chap I was telling you of—

(Continued on next page.)
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IS DROITWICH STARTING TO FADE AGAIN?

Mr. W. J. Hunter, of 6, Harding St., Auchen-
flower, Brisbane—has been getting wonder-
ful reception on the “ P:W. Filadyne.”
How many of you old rascals can remember
that set ?

If somebody could persuade the Technical
Editor to modernisc the ‘ Filadyne,” it
would be the biggest sensation since Mae
West. For it was the upside-downest set
that ever saw daylight. It had L.T.
on the plate, H.T. on the grid, and (this is
all gospel truth) the tuning-coils were in the
filament leads. Theoretically that circuit
looked like a technician’s nightmare ; but
in practice the * Filadyne ” would reach
out and pluck programmes from stations
that nobody in this country had ever heard
of ! If ever the Filadyne stages a come-
back T warn you—mind your ear-drums.

Concentration.

SEE that during a discussion on mind
training and eoncentration somebody
cited the case of a listener who found

that he could read a book aloud to some-
body else while
listening to—and
understanding — a
broadcast talk. -

Not very com-

plimentary to the
broadcast talk, is
it? But on re-
flection this is not
80 very surprising,
for we have all
heard the converse
—apcakers on the wireless who seemed to
be reading their stuff aloud while thinking
about something else !

A Little Help.

OUTH AFRICA is keenly alive to radio
progress, as witness her recent re-
organisation of broadcasting, her radio-

equipped air services, and her beam ter-
minal stations. And now I hear that the
government is encouraging school radio.

Not, mark you, by easy word of mouth,
but by aiding the purchase of receivers.
Up to a limit of twenty of the best it will
Jay out one pound for every pound the
school provides. This is what you might
call a quid pro quid basis—and very credit-
able to all concerned.

On the Bright Side.

NE of the British Association meetings
at Norwich was devoted to television,
and one of those to address the men of

knowledge was Capt. A. G. D. West, Tech-
nical Director of
Baird Television.
Ltd., whose name
was often in “P.W.”
in association with
P.P. Eckersley’s in
early B.B.C. days.
Capt. West pre-
dicted that within
four years the nooks
and corners of our
: homes now occu-
pied by radio sets would be graced by
_television receivers, giving a bright picture
twelve inches square. He also said that

. Quaintesques " (including the

B ns

some of the most telling items would be
close-ups of radio talkers and lectures
illustrated by models and drawings. But
that, my hearties, is not my idea of a bright
picture !

Portugal’s Burn-out.

OMMISERATE with the listeners of

Lisbon, whose fine new station building

at Parede has gone up in smoke. The
firemen, early on the scene, managed to
save most of the apparatus of both the short-
and medium-wave stations, but the studios
were apparently in hopeless plight from the
first, and were completely destroyed.

Two men who were in the building
managed to escapc. The causc of the fire
is unknown.  The’ outbreak occurred at
six a.m., but broadcasting had ceased at
two a.m., so it seems unlikely that the
origin was electrical.

+*: sssesesens

RADIO TOPICALITIES

Arrangements have.been completed for a relav from
Brooklands, the home of British motor track racing, of
the Mountain Championshin Race on October [9th.
This race, one of the most thrilling events of the year,
takes place over a circuit 1'2 miles in length, which has
to he covered ten times, all cars starting from scraich.

The field is made up of some of the fastest track cars
in the world—witness the fact that last year's race was
won by Whitney Straight at an average speed cf 7829
m.p.h. on a course which boasts two exceptionally severe

endas.

A runningy commentary will be given by F. J. Findon.
There should be plenty of material for him and plenty
of excitement for !is:eners. .

Soccer enthusiasts will he pleased to learn that there
will be & running commentary on the second half of the
F.A. Charity Shield match to be played at Highbury on
October 29th. This annual event takes place hetween
the current winners of the English Cup and the League
chainpions— representsd on this occasion by Sheffield
Wednesday and the ‘Arsenal respecli:'ely.

'Varicty will be relayed to Western listeners from the
atace Theatre, Plymouth, on October 17:h.
. * * .

Billy Mander's (2} male) concert party ** The

! vaint Six Novelty
Band ) will broadesst again to Northern listeners from
Leslie’s Pavilion, Rusholme, an October 17th.

* . *

Variety for Scottish listeners on October 15th comes
from the Edinburgh studio when the programme will be
provided by lan MacLean (comedian), Horace Wilson
(tenor), Janette Sclanders (soprano), Jan Wien (banjoist),
snd Napp and Mack (comedians).

James Urquhart, Elsie Brotchie and Ian Sadler will
take part in a sketch, ** The Carrying Code,” by Jack
House and Allan MacKinnon, and the programime will
be supported by Harry Carmichael and his Band and
Barbara Laing at the piano.

* oo *

New Zealand’s Back-Country Phones.
AN interesting experiment is being tried
out in New Zealand, where a two-
way radio telephone set has been
installed by Mr. Acton-Adams, on his great
estate near Kaikoura, Marlborough. The
home station and the back station of the
property are some eighteen miles apart, in
mountainous country where telephones
stand no earthly chance in winter storms.
The government has given a special
permit to install the radio telephone link,
and the experiment will be watched with
great interest by other landowners who are
similarly placed outside the normal areas
efficiently covered by the N.Z. phone
service.

The Oldest Listener.

| \‘ TE often get these reports of infant |

broadcasters. and programme-pro-
viding prodigies, but it is seldom
that the veterans get their due share of the

" apparatus,

limelight. So let us salute Miss Janctta
Hynde, aged 107.

Miss Hynde, who is reputed to be the
oldest woman in ‘Britain, is a keén radio
listener, and much prefers a good programme
to the pastimes that were in vogue when
she was a girl. She lives at West Kirby,
Cheshire, but a newspaper man who re-
cently went there to interview her found,
to his surprise, that the lady was off and
away on her holiday.

Can any other county claim to have a
listener older than Cheshire’s ?

News from Malaya.

AIR mails are not an unmixed’ blessing.
Here’'s W. C. B, of Kuala Lumpur,
Malaya, S O S-ing me by air-mail

some

in connection with short-wave
and
writing his eight-
page letter on dia-
phanous  dream-
paper, as light as
thistledown,to
save postage. He
writes  glowingly,
from a full heart,
but in a micro-
scopic caligraphy
that would make
the bottom linc of an optician’s testing
board look like bill-posting by comparison.

W. C. B. tells me that there is a scheme
afoot for a Malayan radio system, and the
Government is now considering proposals
put forward by short-wave and other
amateur interests. I believe there is a lot
more interesting news in his letter, but thie
will have to wait, since only a gimlet-
eyed G-man could decipher more than s
page of it at one sitting.

Droitwich Fading.

IS Droitwich getting up to his fading
tricks again ? I have received several
bitter complaints about the

waver, and one poem !

from a  Belfast
reader, and begins :

long-

This latter came

“ Why cannot we
listen to Droit-
wich ?

To hear him is
surely a roight
which

We ought to enjoy ;

But, honest, me
bhoy,

There’s very seldom a noight which

Brings in.a whisper

From that will-o’-the-wisper. . . .

and so on; the remaining verses being,
unfortunately, too impolite for publica-
tion !

However, if Droitwich really is starting to
fade again, as he did last year, I cannot
blame any correspondent for cussing.
Get it off your chests, say 1. Repress
nothing. But—and this is important—
address your letters on the subject to the
B.B.C., and ot 'to me!

ARIEL.
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FBBC Television Service

TRANSMISSION SECRETS REVEALED

T long last a move has been made in
the releasing of the technical details
of the two television systems which

are to be used by the B.B.C. when the
London television service starts next year.

Everybody knew that the Baird system
used straight scanning and that 240-line
definition was to be employed with 25
pictures a second.

We knew that the Marconi-EM.L
method was to use what is called inter-
lacing, and was to consist of 25 complete
pictures per second, each of 405 total lines
in two frames.

ONE METHOD
BAIRD TELEVISIOH LTD

PicTuRe Moo ARTION AND SYNCHROMSING [11PusSES

7~NMWM£M_WI~zfm
VIO £OON) TSI AITER TR

(TS REPRESENTING

2.7z

wgs

Fig.1. The Baird method of signal and synchron-
ising transmission. No interlacing is employed.

But what we did not know was how the
signals would be sent out—what sort of
synchronising impulses would be provided,
how the interlacing was to be arranged.
In fact, other than Baird and EMI,
no one knew definitely what the television
receiver would be asked to do.

The radio reception side was clear
enough, but what that tricky piece of
apparatus called the “time-base’” (which
carries out the scanning of the cathode-
ray tube) had to do, was obscure.

Helpful to Manufacturers.

Now everything is more straightforward,
though naturally no more has been divulged
than is necessary in accardance with the
agreement between the parties concerned
and the B.B.C. But we know what has
to be done to receive the Baird television,
and even know much of what is required
for us to receive television sent out on the
Marconi-E.M.L. interlaced system.

S

Germany has forged ahead with
television, Britain is still waiting
the commencement of the first
high-definition service. But pre-
parations are going on, des-
pite the silence which shrouds
the new project, and details have
just been announced of the technical
aspects of the transmissions. They
are discussed below by

K. D. ROGERS.

Yhasnenase

Up to the present time manufacturers of
television receivers could not get on with
their final models because, though they
had a good idea of what was required, they
could not be quite sure until official informa-
tion was provided by the two companies
whose systems are to be used at the
Alexandra Palace. -

In order to understand the official
information one must bhave a certain
amount of knowledge of television and
cathode-ray tube operation. Experimenters
will be able to go right ahead from the
official details reproduced here. Others
may like a few words of explanation.

The Synchronising Pulses.

The whole crux of the matter rests in
the fact that to regulate the scanning of
the cathode-ray tube beam the time-base
must be controlled by some form of syn-
chronising impulses sent out by the
television transmitter.

These impulses are sent out at the end .

of each line and also at the end of the
frame. That i3, in a 240-line picture at
the end of the 240th line.

The line impulses (at the ends of the lines)
cause one section of the time-base to
“trip” and to start “tracing” another

line across the tube. The picture or frame
impulses cause the other section of the
time-base to trip and to start scanning
another complete series of lines.

Thus, in the Baird system, for instance,
a definite synchronising impulse is sent
at the end of each line to trip the line-
scanning section of the receiver, and a
different signal (differing in length) is sent
to trip the ““ frame ” portion of the set.

The frame synchronising is longer than
the line impulse, and the pause between
two frames or pictures is greater than that
between two lines. So in the Baird system,
for instance, we find the line synchronising
impulse is 8 per cent of a line in time, a
further pause of 2 per cent being allowed
for recovery of the time-base before modu.
lation is again sent out.

A Pause in Modulation.

In the case of the frame synchronising
the impulse takes up the same time as
12 lines—and a further pause of 8 lines is
allowed before modulation is begun again,
Sec Fig. 1.

Both the Baird and Marconi-E.M.L
systems use a scheme whereby out of 100 per
cent possible current strength the unmodu-
lated part is about 30-40 per ccnt. This
leaves variation of strength from 30 or 40 to
100 per cent for picture modulation, and a
decrease in strength below 30 per cent for
the synchronising impulses.

Thus, in the Baird diagram we have a
mean value of 40 per cent. Above this is
applied the picture modulation, and below
it the synchroniging impulses.

Thus, if the cathode-ray tube is so set
that the line scanning is only Just vmlble
and the screen is to all intents * dark
when no modulation is applied, then with
modulation the scanning spot can be made

(Continued on next page.)

THE SITE OF THE LONDON STATION

A general view of Alexandra Palace showing the dismantied tower whereon the masi for sound and
vision aerials will be erected.
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(Continued from previous page.)
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ta become more or less bright—but always
brighter than when no modulation is
applied.

So much for the picture modulation.
What of the- synchronising impuises.
These further decrease the current strength
50 that this can be made to act in the
opposite way on the beam. That is, it
can be made to further decrease its intensity
—in fact, it can be made to cut off the beam
altogether so that during the synchronising
impulses the cathode tube is “ out.”

That is valuable in ensuring that the
gynchronising impulses have no effect on
the picture.

Cutting Off the Electron Stream.

As it is the tube can be set to a sort of
* anode bend ’ point. In this position only
the picture modulation has effect on the
screen. The line scanning, which takes -
place even when no picture is coming
through, is hardly visible, and on the
change-over from line to line or frame to
frame the electron stream is cut off and
the screen is dark.

It will be seen in the official * dope ”* that
the picturec modulation is such that *“white
is transmitted as white, and black .as
black.

This means that the carrier strength is
increased on white objects and decreased on
black. Thus, when the transmitter scanner
sweeps over a light part of the picture the
carrier strength is increased, while when it
fallson a dark part the carrier strength falls.
If a total black is present the carrier drops
to its average of 40 per cent.

Thus, maximum current in the aerial
means ‘““ white” and “ average” current

(40 per cent) means black. Less than’

average is sometimes referred to as ** blacker
than biack,” in other words, it has no effect
on the picture which is already black.

This “‘ blacker than black ** is the state of
affairs during synchronising.

One point should be made clear before
we reproduce the verbatim reports of
Baird and EM.I.  You will
read that certain lines are
masked off to form a black
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“edging. Similarly, an additional 8 lines are masked
- off in the casc-of the low-frequcncy” synchronisihg

impulse for the same purpose,

The total number of lines in the complete pieture
js 240, seanned sequentially and horizontally at 25
picture traversals per second and 25 complete frames
per second. The line frequency is thus 6,000 impulses
per second and the frame frequency 25 finpulses.per
second. The dimensiong of the observed picturc have
the ratio of 4 hovizontal to 3 vertical.

Amplitude modulation is employed, which results

INTERLACED SCANNING

edging, and others are ob-
literated when the frame

synchronising is sent out.
These *‘ removals’ come out
of the 240 or 405 lines
mentioned as the definition.
Thus, though we get the
effect of 240 or 405 line
* definition > or * fineness ”
of detail, we actually sce
fewer lines. In the case of
the EMI. there are only
385 in the actual picture—
ie. 385 “active” lines.
And now for the actual |

MVO 2

- DO

wording of the two official
statements of scanning de-
tails.

DETAILS OF SIGNAL

MARCONt EM.L TELEVISION SYSTEM
DIAGRAM OF INTERLACED SCANNING.

RADIATED BY THE BAIRD
APPARATUS.

The accompanying drawing (Fig.
1) gives complete details of the
waveform for picture modulation and syuchronising
impulses. From this it will be seen that, nsing the
arbitrary aerial current units of zero to 100, tho total
modulation for eynchronising (hlack) extends between
the tolerance linits of zcro to 5 and 37-5 to 425
while the pictwre modulation (black to white
extends between the tolerance limits of 37-5 to 42-5
and 100

Tt will bc noted that the high-frequeney syn-
chronising Impulse is rectangular in shape and is
wmaintained for 8 per cent of the total time taken in
tracing the line, and ocenrs between the fine traver-
sals. The low-frequency synchironising impaise,
which is also rectangular in shape, Is maintained
during the time that 12 lines are traceqd, and oceurs
between the frame traversals. Theso traversals, ns
scen by an obeerver looking at the received image
from the front, scan from left to right (line) and from
top to bottom (frame).

The diagram also shows that, in addition to the
above 8 per cent of the line traversal time occupicd
by the high-frequency synehronising impulse, a
further 2 per cent is thasked off to form a black

THE SECOND TYPE OF TRANSMISSION
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Fig. 2 Tbe Marcouni-E.M.L transmissions are to.be sent out in accordance with the detajl-s given above.

Fig. 3. The inter!aciné is carried out as shown above, alternate lires

being scanned.

in light intensity modulation in the observed picture
the transmitter carrier increasing towards the white.
The line synchronising signals and the frame syn-
chronising signals are in the sense opposite to in-
creasing  picture modulation, The maximum
frequency band involved in the transmission is
2 megacycles and the average component of light in
the picture is transmitted, a black in the picture
being transmitted as black and a white transmitted
as white, in accordance with the modulation per-
centages referred to above.

THE MARCONI-E.M.L. SYSTEM.

The Marconi-E.M.I. television system transmits
25 complete pleturcs per sccond each of 405 total
lines. These lincs are interlaced so that the frame
and flicker frequency is 50 per sccond. The trans-
mitter will radiate signals with cide-bands ex:ending
to about 2 megacyeles either side of the carrier fre-
quency. Good pictures can be received utilising only
a fractlon of the radiated band, but naturally the
311.1lzt,y of the received picture will depend npon the

egree to which the receiver makes use of the trans-
mitted band width. The transmitted waveform is
shown on Fig. 2.

(1) Line Frequency.

10,125 lines per sccond, scanned from left to right
when looking at the reccived picture.
2) Frame Frequency.

50 frames per second, scanned from top to-botiom
of the reccived pictare.
(3) Type of Scanning.

The seanning is interlaced. Two frames, each of
202-5 lines, are interlaced to give n total of 405 lines
with a complete picture specd of 25 per second. The
line component and the frame component of scanning
arc regularly recurrent, the interlace being derived
from the fractional relationship between line and
frame frequencies. An explanation of the method of
interlacing Is given at the ond of this specification.
(4) Interval Between Lines.

There will he intervals between the vision signals
of successive lines, which intervals provide time for
the transmission of a line synchronising signal and
also provide time for the return of the cathode-ray
beam to the beginning of the next line. The minimamn
interval between the wision signal of sueccssive-linea
will be 15 per ccnt of the total line period (1/10,125
sce.), the first 10- per cent of this interval between
lines being occupied by the line-synchrogising signat
and the remaining 5 per cent by a signal corvespond-
ing to '“black ” in imtensity. The rematning 85 per
eent of the total line period is available for trans-
mitting vision signals.

(5) Interval Detween Frames.- s

There will bo intervals between the vision signals
of successive frames. The minimum interval between
frames will be 10 lines, leaving a maximnm of 192-5
active lines per frarae, or 335 active lines per com-
plete picture. -

(8) Picture Ralio. :

The picture ratio will be 5: 4~—thag is to.say, the
distance scanned during the active 85 per cent of tho
total line period will be 5/4 times the distance seanncd
during the T92-5 active lincs of the frame.

(7) D.€. Modulntion. :
The picturc brightness component (or the D.C.

{Continued on page 129.)
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AN ‘ OLD TIMER'S *’* EXPERIENCES.

Sir,—I have been reading with interest your
readers’ early experiences in radio, and think
that mine may be of some interest to others.

It is stated that the first Cunarder could be
put inside one of the funnels of the latest
addition to that famous fleet,  Queen Mary.”
I wonder how many of the latest iron-cored
coils could be put inside one of the huge
solenoids we used in our first crystal sets ?

Well I remember as a schoolboy my excite-
ment when we heard that 5 8 C was soon to be
opened. I managed to get a tuning-coil,
12 in. long by 4 in. diam., and wound with an
enormous number of turns of enamelled
wire ; slides; terminals and a pair of phones,
etc. After a week of experimenting I had
heard absolutely nothing, so I gave it up for a
while. Then I heard of a variometer set in
“P.W.” and tried again, and this time we
heard the marvellous speech and music coming
:“ through the air.”

Wireless shops sprung up like mushrooms
then and, fortunately for me, one of the local
ones went bankrupt, and at the sale I procured

a transformer and valve very cheaply and

soon I had a stage of L.F. added to my
crystal detector. Valves in those days cost
303. each! Leaving school and being lucky
I soon was able to have a 2-valve set going.
How exciting it was bringing in the foreigners—
no hundreds of kws. disturbing the ether in
those days, but we got plenty of stations,
though an extra pair of hands to control those
multitudinous Enobs and swinging coils
would have been welcome. How many
modern * fans ” know that we used variable
grid leaks then, and found them useful, too ?

By this time, needless to say, “P.W.”
arrived regularly.

The Days of “ Magic.””

So we (wonderful how wireless * fiends”
got together) progressed on through reflexes,
unidynes, straights, etc., ete., to the days of
the * Magic Three.” And it was magic !
In fact, three of the ‘ Magics” we built are
still going strong giving magio notes to their
owners !

To-day, as I write, I am listening to my
latest set, ¢ Eckersley’s National Three ”"—
a marvel of the age. KEveryone (many of
whom have good sets) when they first hear it
say “ How plain. the speech is,” or * That is a
good orchestra that’s on.” And I get almost
any Continental station I try for.

When one hears people who have taken up
radio in the last few years boasting of receiving
such and such a station on their such and such
a five or six valve super, we old-timers just
smile and know that we could tell better
ones than that—and not ‘ fisherman’s tales ”’
either—of the days when a 5 kw. station was a
powerful station, as most were just anything
from 5 to 1 kw.

For the pleasure I've had during the last
12 or 13 years I can only thank “P.W.”
not forgetting Ariel’s cheery notes.

I expeet in another ten years or so we will
be writing about our early experiences in
television. It won’t be “P.W.s” fault, I
know, if they are not just as happy and
romantic as the radio ones were.

Yours truly, Robt. C. Gallacher.
Braefoot, Centenary Ave., Airdrie, Scotland.
[This letter wins our Guinea Prize in

accordance with the conditions given on this page.]

‘““ ROUND THE WORLD IN 10 HOURS.’’

Sir,—I have been a regular reader of * P.W.”
since 1926. M,y first set I built was a one-
valve ““ Reflex,” described in this paper quite
a few years ago mow. On this receiver I
picked up 2 L O quite well on the loudspeaker.
Then came my greatest thrill at that time, when
1 listened to my first foreign station, which was
Langenburg. How wonderful, I thought, to
listen to a station across the sea. Well,
after this came a 2-valver, also described in
“P.W.” On this set I logged about 10
foreigners plus, of course, the ordinary locals.

Some time after this an uncle of mine
started to talk a great deal about short waves
and listening to America. I asked myself,
“ What are these short waves and listening to

camssndy

ONE GUINEA
FOR A LETTER!

AN INVITATION
FROVI THE EDITOR
TO “ P.W.”” READERS

WANT readers of *‘ P.W."” to help each
other. Iwantthem to use the columns
of this paper to express their views on all
and every aspect of the great hobby of
radio ; I want them to ‘' swap "’ experi-
ences ; I want them to tell about their
triumphs —and their failores—with the
various sets they have built. I want, in
short, to encourage an exchange of views,
opinions, likes and dislikes, . . .

Send me letters for publication, in order
that ‘* P.W."” can become, more than ever,
the best medium for imparting all kinds
of knowledge about radio.

YOU must have had, many and many a 2
time, interesting experiences when build-
ing or operating your set. ‘Tell other
readers about your radio experiences.
 And, incidentally, get to know each other
through the medium of “P.W.”

For the best letter out of each batch
published I am offering a prize of one
guinea. Send your letters to the Editor,
** Popular Wireless,’’ Tallis House, Tallis

Street, London, E.C.4,

X e
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stations over 3,000 miles away ?”” I did not
think much more about it until two friends of
mine each built a 2-valve S.W. receiver ; and
I kept on hearing that they had got this station
and that station. ‘ Fancy listening to
European stations every night; we listen to
America.”

Well, this about finished me, so, * unearth-
ing. " a pile of “ P.W.s,” I had a thorough search
through them until I came to one deseribing a
3-valve S.W. receiver called the “ H.A.C.”
T built this set and now, instead of listening to
mere ‘“locals,” as they are called by *“ DX ”
listeners, it is quite a common thing for me to
go “ Round the World in 10 Hours.”

Though it is quite an ordinary thing now for
me to listen to Sydney, I still consider it to be
my greatest thrill to listen to it broadcasting
its early Monday morning programmes whilst
I am enjoying my Sunday afternoon’s rest.

Trusting “ P.W.” will keep up its high
standard of interesting and instructive
articles in the future as in the past.

Yours truly, 1. ¢. B. Blanchard.
122, 8t. Andrew’s Road, Coulsdon, Surrey.

AN AMUSING PHENOMENON,
8m,—During the eight years of my wireless
experience I have had some queer things

happen to me, but none so amusing as the
following :

A five-valve transportable belonging to a
friend of mine had refused to function, so he
brought it to me to doctor it. As the table
was in use I placed it on top of my set cabinet,
this being of ample size, and proceeded to
find the fault.

This proved to be quite simple, so I turned
the set round and switched on to long waves
and tuned-in Daventry, which, to our astonish-
ment, was enough to blow your hat off. I
then tried the medium waves and found that it
refused to work, and this puzzled me for a few
moments. Then I pushed over the wave-
change switch on my own set to short waves
and, lo and behold, my friend’s set worked
again.

So I carried the set away from my own and
the volume was halved, because it was without
the aid of my 100-ft. 7/22 copper aerial and
three-inch coil, which had been about three
inches below it.

Yours truly,
W. S. Blunt.
18, Freeman’s Lane, Burbage, Nr. Hinckley,
Leicestershire.

A SHORT-WAVE ENTHUSIAST.

Sir,—I have read with interest the letters
published, so here is my contribution :

It is not many years since I started wireless,
and I cannot claim to have taken PoPurLaRr
WIRELESS from the first number as I am only
fifteen years old. Even so, I have vague
recollections of one of my father’s sets in
1924, complete with three bright emitters on
top. Some three years ago I built a one-valve
set. This was followed by a two and then a
three-valver.

A small bicycle-shed was claimed for a
““den,” and this soon began to look like a
wire factory after an air raid. My interests
tumed to short-wave work. I decided to
‘“ take the plunge,” and started with a single-
valver coupled to the 2 L.F. part of another set.
It worked, but ““ W.L.S.” would have expired
at the sight of it !

Then there was a wonderful oceasion, months
later, when I logged my first American station,
W1XAZ now WI1XK. Perhaps that
and the time, a year later, when I got a
“veri” from WS8XK were the biggest
thrills I have ever had.

Six months ago I joined the R.S.G.B.,
but I always read the short-wave notes and, as
a result, my ‘ shack *' is quite respectable. My
short-wave receivers conform to “ W.L.S.’s
definition of good sets. One has battery
valves and a home-made H.T. eliminator,
while the other, which I also designed and
built, is all A.C. operated. j

Yours truly,
G. W. Green.
17, Jeffries Road, Ipswich, Suffolk.

IT NEEDED A CHOKE.
Sir,—Although I am only a youngster and

‘quite new to the game I am a very keen

reader of your paper.

A few days ago I built my first short-waver,
a two-valver.

I had only just finished it at 10 p.m., by
working in candle-light. * After connecting up
I switched on and, well, it sounded like a tin
whistle out of tune, and try as-I wounld I could

(Continued on page 129.)
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The EVENT OF 1935

COMING SHORTLY !

The S.T.300, the S.T.400, the S.T.500 the S.T.600; what a remarkable

series of set designs these constitute; each one a masterpiece devised by

Britain's master technician. And each one a tremendous success, vastly

overshadowing any of its contemporaries. These S.T. sets were, in fact,
the high-lights of their respective years. And now John Scott-Taggart has
produced a design which transcends even all those mighty sets. It embodies

REVOLUTIONARY NEW FEATURES

which give it qualities never before realised in any receiver, factory built
or home constructed.

The tremendous successes achieved by the previous wonder conceptions
of John Scott-Taggart are certain to be excelled by the S.T.700, for its
manifold merits are such that they will at once be apparent to zall constructors.

This new S.T. set which we are privileged to describe exclusively in
“Popular Wireless"” is even now being demonstrated to constructors up

and down the country.

LOOK OUT FOR THE S.T.700

--------------------------------------------- sns Ll ense B uf‘-:n .ﬂllllﬁl‘r‘é
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THE SUPERHET

On this page W, L. S. discusses the
use of. the Superhet for short-
waveé reception-and gives details ol
som2 practical features in the
design of such a recejver.

e e

F course, I know I’m here to be shot at,
but why should two readers write
in one week and talk about my

‘ insane prejudice against the superhet ” ?
It really isn’t kind, and it certainly isn’t
truc! ' My prejudice is against the bad
superhet, and as quite a number of those I
have seen appear to come in that category,
perhaps I had better air my views on the
subject. )

The good superhet is absolutely untouch-
able for loudspeaker short-wave reception.
I don’t think anvone will deny that. But
I’'m not going to admit that a small superhet,
for really weak “DX” work on head-
phones, is any better than the simplest of
two-valvers.

In Iis Simplest Form.

Let’s talk about loudspeaker work—S.W.
broadecast, of course—and the type of super-
het suitable for it. Fig. 1 shows it in its
simplest terms—a modern type of frequency-
‘changer (the triode-hexode), one I.F., and
.an anode-bend second detector, resistance-
coupled to whatever L.F. you like to pile
on the end. ;

The detector and oscillator
controls can be ganged, a small
.trimmer being connected aeross
the former. The IF. may
uatilise a variable-mu valve and
A.V.C. from a later stage in the
set ; but, personally, I'm not
very fond of A.V.C. for short
waves. It has such a lot to do,
what with “man-made’’ static in
the form of sudden * clonks,”
steady background ncise and
fading.

The days of designing one’s
own LF. couplings are over, and
several excellent specimens of
450 ke. transformers are on the

tuning

generating a lot more in the set itself.
Then came the fashion of using a screened-
grid detector with a separate triode oscil-
Iator, injecting either into the cathode or
screen circuit. That wasn’t too bad, since
the oscillator was off-set sufficiently to

distinguish between first and second
channel positions. Tt usually oscillated much
too violently. however; or, at any rate,
we might say that far too much of its output
was fed into the first detector.

Next was the heptode, which we thought
perfect for a while. Mixing between the
oscillator section and the incoming signal
occutred purely in the electron stream,
and the main disadvantage was that the
same amount of oscillator power was used
for weak and strong signals. Another was
the strong “ pull ” that the tuning of the
detector section had on the tuning of the
oscillator, and it was this that led to
the design of the triode-hexode.

Inthe case of this valve, the electrodes used
for the oscillator are used as a separate triode,
and are not all mixed up with the others.
The grid is connected, inside the valve, to
the third grid of the hexode, and the first
grid of the latter is given the signal input.

One important point about the frequency-
changer is that the oscillator should
produce smooth oscillation throughout
the whole of the wave range it has to
cover, To secure this, it is advisable to
provide a fixed condenser (C4 in the
diagram) of about -0001, earthing. the end
of the reaction coil at a point as ncar
to the actual coil holder as it i8 possible
to get.

True, that same point is earthed by a de-
coupling condenser higher up in the
circuit diagram, but that condenser may be
a long way off in the actual lay-out, and it
may not be non-inductive.

Resistance and Condenser Values.

Again, the grid leak must not be of
too high a value. Some people recommend
50,000 ohms. I generally find 100,000
ohms or -25 megohm suitable. The con-
denser C3 may be of the conventional
size—-0001. ;

Transferring our attentions to the third
valve in the set, which is the second detector
and an ordinary “HL?” type triode, a
word about its coupling circuit may not be
amiss. If resistance coupling is used there
should not be the slightest need
for an H.F. choke in its anode
circuit, providing that a condenser

FOR S.W. BROADCAST RECEPTION

from anode to earth is put in.

This (C5) may be of anything

up to about -0003. but should not
be bigger, or it will by-pass some
of the audio which should be

handed on via C6 to the amplifier.
C6 will be a biggish grid-condenser
of ‘006 or 01, unless the set is so
seleetive that some L.F. com.
pensation is necessary. Even in
that case it is better to start
with a * straight” first stage

and to do the “ cooking » farther

market. That frequency seems
altogether admirable for short-

on.
Here we have, then, the three

“wave work, and we shall do well
to stick to it for a while until
some better method of * super-
hetting ’ is discovered.

The point where all the trouble arises
"in the average superhet is the frequeney-
-changer, although the triode-hexode has
done much to overcome it.

I sometimes wonder how on earth we
used to get away with autodynes for that
job. With two H.F. stages in front of
them, second-channel trouble was not
always too bad, but the profusion of
harmonics generated used to result in
‘little tweets and chirps all over the place.
-Believe me, there’s quite enough inter-
ference from unwantcd signals without

frequency changer.

In this way real electronic mixing occurs
with a negligible amount of *‘ pull.” The
danger of the ‘“ pull” with the heptode
was that its existence was never really
noticed if the two circuits were ganged
together. This was all very well for the
opcrator of the 'set, but it really resulted
in a loss of efficiency through the fact that
the detector circuit was never really in
tune by the time the “oscillator was/
Battery-set users have still to be content
with a heptode, but we are looking forward
to the appearance of a triode-hexcde for
battery operation in the near future.

valves forming the basis of a
pretty good superhet. If we
want to improve it we must
add valves, and I must say that 1 would
sooner add signal-frequency H.F. than
more I.F.—for the first valve, at any rate.
If T were allowed to add fwo, I should
certainly put in one H.F. stage and one
more I.F,, rather than two of either kind.

1T don’t think I should attempt to
gang all three controls together when an
H.F. stage had been installed. Of course,
there is no enormous difficulty in tying
all three together, but it docs make the

- initial trimming a tricky business, and one

really wants self-contained trimmers on all
the coils.
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J. (Potters Bar), and one or two other-. _
. owners of the “Simplex” Two, have
written and inquired upon my views
concerning cnlargement of the origimal set.
Do I advise an H.F. stage or some moré
L.F. ? If so, how, and what with ? If these
readers really want to enlarge the set, I
strongly recommend the provision of a
sereened-grid H.F. stage. I shall be dealing
with a simple unit of the kind next week,
-and I hope my remarks will put them on the
right track.

Mr. Miles Davis, of the Rhondda Unem-
‘ployed Men’s Clubs, makes an appeal to me
‘which, I am sure, will meet with a good
response. 1 will quote from his letter :

“In several of the Unemployed Men’s
Clubs associated with this settlement
short-wave groups are being organised this
autumn.

“ 1 need not remind your readers of the
ease with which it is possible to pass idle
hours with simple short-wave equipment.
‘In this Valley to-day thousands are trying
to meet a situation of enforced idleness.
There are many unemployed readers of
your paper who are—merely readers. They
cannot afford to do or build.

Have You Any Old Components ?

“1 am wondering whether there are any
of your readers who possess old short-wave
.components or wireless gadgets of any kind
that they would care to send to me for
distribution to the clubs. I would grate-
fully acknowledge any such gifts.”

I am going to start the ball rolling by
sending off a batch of old short-wave gear.
Will readers please back me up and do the
same ? The address to which it should be
sent is “ Maes-Yr-Haf ” Educational Settle-
ment, Trealaw, Rhondda, South Wales.

T. B. (Brighton) wants full particulars of
the midget five-metre transmitter recently
illustrated on these pages. I hope to give
details of a still more up-to-date one very
soon, T. B., but we can’t spend too much
space on transmitting gear in these columns.

D. W. (Barnes), who is a young newcomer
to radio. built up the ““ Simplex ” Two out
of “a lot of junk.” Using four-year-old’
valves and an indoor aerial. he is getting
consistently good reception from America,
and wants to know whether stations_like
WIXK and W2XAF \alue 1ecept10n
reports. -

Candidly, D. W., I don’ t imagine that
- ‘they have the least use for them. They are
received so consistently all over the world
that the answering of listeners’ reports is
now no more than a necessary evil for which
a staff must be emploved. But write to
them, by all means, if you want to.

VP6YB on 20 Metres.

In the course of a terrific letter, J. M. S.
(Truro) inquires about the call-sign of
the Barbados station working phone on
20 metres. He is worried about not being
able to hear India or South Africa. It is
V P6Y B, whose address was given recently
in these.notes. That’s not much to worry
about, J..M. S., they’re difficult places. to

" on through a “ neut,”

“get unless conditions are just right. Thanks-
for the log and all the ¢ dope.”

Z. P. (Liverpool)—at least, it looks like a
.7 "—comes out with a yeal brain-wave.
Let four-pin coil enthusiasts purchase their
shaving soap in'bakelite cases, says he, and

the more they shave the more coils will they

be able to sport. Four-valve pins can be
fixed into the base, and the ‘‘ former ”
itself drills quite ecasily.

A Convenient Milled Edge.

The bases even. have a nice mlllcd edge
that is easy to get hold of when one wants to
remove the coil. This looks like a Heaven-
sent gift for the short-wave enthusiast, and
I only hope, y way of reward, that I
haven t got Z. P sinitials all wrong after all.

J. M. (Reading) wants to know my opinion
of the various multi- -range short-wave coil
units now on the market, as he would like
to try one'in his “ B.C.L.” Two. There’s
no doubt that they are all vastly. better
thanthe older types, and I don’t suppose
you would notice any loss of efficiency over
the four-pin plug-in types.

H. J: P. (Hounslow) says kind things
about the “* Simplex” Two, and inquires

GOOD WORK!

Somez of thé Q.S.L. cards receivel by Mr. F. G.

Sadler, of Stamford Hill, London. in confirmation

of his - reception on the simple shori-wave
receiver seen in the photograph.

.when somé:nice manufacturer is going to

prodice some 'cheap formers suitable for
‘ valve-base ”’ coils, complete with drilled
holes! You can buy four- and six-pin
formers now from several people, H. J. P.

G. R. (Peterborough) asks whether I
prefer four-pin coils, with the aerial coupled
or six-pin coils with
inductive coupling.  Honestly, G. R.
my answer is *always ¢ please yourself.”
With reference to the change from trans-
former to R.C. coupling, I really think the
reduction in background noise is greater
than that in signal-strength.
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WHAT TO HEAR . ..
WHEN TO LISTEN

SINCT the last notes that appeared under
this title dealt with summer conditions
I think the‘time is ripc for us to re-
adjust our ideas and topet used to the fact
that we are now well into the autumn—
season of dark evenings and early fade-outs.
Make the best of the shorter wavebands
while they are good 16 metres fades out
quite early nowadays, but during the hour
or so prior to that time—3 to 4.30 p.m. or
thereabouts—it_ is extremely good.

A Point to Note:

The 19-metre band is terrific at present
until 7 p.m., or a little later. By the time
this is in print I expect the fade-out will
have become noticeably earlier.

The main point about short-wave recep-
‘tion at this time of the year is to make sure
that you don’t waste any time on a “ du
waveband. If you listen round on 19 metres
at 7 p.m. and don’t hear anything, don’t
waste time trying to squeeze transmissions
out of nothing, but rush away up to 25 or
31 metres, and make the best of whatever
is" happening.

The 49-metre band will be the mamstay
of short-wave reception for people who
can’t manage the early evenings. At 11
p-m. it appears to be almost at its peak.
In the summer we have to wait till the small
hours to get anything really good out of
this band, but all that is changed in the
winter, and if you have a rooted objection
to being out of bed after midnight—well,
you needn’t be.

W2XAD (1956 metres) has not
changed his schedule from the old 8-9 p.m.
period at the time of writing. T expect
something earlier will come along very
shortly. His Sunday transmission from
4.30 p.m. onwards is a godsend for short-
wave listeners who miss him during the
week.

Incidentally, if you have the patience to
follow one transmission for a long time, you
can plot some beautiful curveson W2X A D
from 4.30 p.m. until 9 p.m. or after. A
series of these, showing how much earlier
the fade-out is each Sunday, makes inter-
esting data.

P SLILITTTEIVED- 2

L

South Americans Easy to Receive.

VK3LR (Melbourne) continues to
come in well on the 31-metre band on week-
day mornings. VK 2ME’s two Sunday
transmissions (morning and afternoon) are
both still very good.

If you want South Africa you must
listen for Nairobi and Johannesburg during
the ‘early evenings on the 49-metre band.
For India, almost your only hope is
Bombay, V U B, in the 31-metre band on
Sunday afternoons

South America is too easy—the 49-metre
band is full of it every evening. Incident-
ally, the South American amateurs are
extremely good on 20 metres, and quite a
number of them are on telephony.

The 40-nietre amateur band is interest-
ing at any time from 5 p.m. round to 7 a.m.
the next day. “20 ” is only active between
mid-day and 6 p.m., or thereabouts.

With regard to the other bands—listen
whenever you can. There’s always some-
thing doing. W.L.S.
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L. STANTON —JEFFERIES

AS I have previously stated, in those
transitional * wireless concert "’ days,
everyone was experimenting and
endeavouring to get matters in order for
the great day when the Broadcasting
Company would be formed and we should
be given the word to go ahead.

In Manchester there was Kenneth A.
Wright (now a valued member of the Music
Department in London), attached to Metro-
politan-Vickers Electrical Company, also
experimenting on the same lines.

Eventually the great day dawmed and
the British Broadcasting Company was
formed, to supply a broadcasting service for
a period of two years, the necessary financial
backing being guaranteed by the six leading
wireless firms of the country. The first
actual date that * Broadcasting”’ (as dis-
tinct from ** Wireless Concerts ’) took place
was November 14th, 1922, when the election
‘results were transmitted.

¢ Fun Started in Real Earnest.”

Now the fun started in real earnest. I
was appointed London Station Director,
though naturally my leanings were towards
the musical side of our activities. I think
I revelled in this title for a matter of a week
or so when Rex Palmer was appointed in
this capacity to relieve me of-work other
than musical, and I became Musical Direc-
tor. “Uncle Rex’s” voice was already
familiar to many wireless fans, as he had
sung at many of my concerts as Rex
Faithful.

I had also heard rumours to the effect
that there were ofher members in the
company at offices in Kingsway, and such
names as Reith, Lewis and Anderson were
mentioned, but living in such splendid
isolation at Marconi House and with a
three-hour programme to arrange daily,
it was impossible to get in personal contact,
nor did they have time to worry me other
than on routine matters.

# My Name is Reith.”

I shall never forget a certain evening on
which a  celebrity ” was broadcasting. I
think that he must have been one of the
first of this ilk, because the * Press” were
there in bundles of ten. Burrows was
announcing and we invited most of the
gentlemen of the Press into the small studio
only to find that there wasn’t room for the
poor speaker to stand, much less speak—or
even breathe after a few minutes.

I- suggested to Burrows that I should
clear the studio to ease the situation, and
was as hospitable as possible. Poor fellows,
sitting on the only seats available, viz.,
two long but very hard wooden forms which
were just outside the studio !

I asked our friends respectively which
journals they represented, and was about
to return to the studio when someone else

.n...u.-.-.."u-n*

In this second special article
“Uncle Jeff” takes us a step
farther on the path towards per-
fected broadcasting. He describes
the founding of the B.B.C. and
his first meeting with a certain

Mr. Reith.
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arrived—a tall stranger. I sat him on the
form—there was now plenty of room, as the
majority of the others were standing, in
preference to sitting on my luxury seats.

I came out eventually, to ask my tall
stranger to which paper he belonged—and
was, to say the least of it, astonished and
shocked when he replied, “ Oh, don’t worry
about me ; my name is Reith !’ And I had
refused him admission to his own studio
(such as it was in those days) and sat him
on the hardest of seats (such as they were
in those days)! Yet, I don’t think he bore
me any malice.

SINGING AT 2LO

“ The Prime Minister of Mirth,”” George Robey,
broadcasting with one of the early ‘¢ hand ”
microphones in the London station.

How lucky the B.B.C. has been in its
chief. A man of great character, possessing
the highest ideals for the cause of broad-
casting. His policy to give the public what
it should like is a sound one. Many do not
realise how much he influences the policy

alone he has remained adamant, that is,

the character of the Sunday programmes,

and direction of programmes. On one point

and it is his steadfast adherence to ideals
that has made British broadeasting perhaps
the finest in the world.

As Musical Director, I had not only to
look after the musical activities of the
London station, but also direct for the
provinces. Manchester and Birmingham
began operations about the same time as
London, and other stations were in the
course of construction.

Pianos, orchestral music, instruments,
artists, etc., all had to be supplied. It doesn’t
sound a great task, but when one had to
hold auditions, rehearse an orchestra in
the morning for a performance at night,
together with the usual routine of the office
to cope with as well, life was hectic, to say
the least of it. Ceecil Lewis and I often
looked at each other in despair, wondering
how long we could hold out.

The Daily Programmes.

In the early days of official broadcasting
programimes were issued the previous even-
ing. Newspapers sent their representatives
to collect copies at Marconi House. as it was
practically impossible to get farther ahead
with programme details. By a superhuman
effort, however, we managed to get three
days ahead, and felt very proud of the
attempt. It is interesting to note that the
“ Radio Times " goes to press a matter of
three weeks before publication nowadays.

At first the newspapers were only too
willing to print the daily broadecast pro-
grammes ; but, owing to a change in policy,
this was stopped. A well-known firm offered
its advertising column in the ““ Pall Mall
evening paper [now ceased publication] for
this purpose, and consequently on the first
evening this paper was sold out in record
time. I think that this state of affairs
lasted for two or three days, and as obvi-
ously such a situation could not be allowed
to continue by the other newspapers. They
looked upon wireless programmes as news
again, and published them, so peace reigned
once more.

Trouble With Entertainment Worlé,.

Looking back, it seems extraordinary
that there could have been so much opposi-
tion fromn the entertainment world regarding
the “ new idea.”

In some ways it was the fault of the
B.B.C. Not knowing how much money
there would be available for programme
expenditure (as the actual amount was, of
course, dependent on the number of licences
taken out), it was decided for the time being
to offer artists a flat rate of one guinea.

One talked very grandly about the
extensive publicity that the B.B.C. offered,
but that was cold comfort to those agents
and concert givers who were paying many
times more than this amount for the same

(Conlinued on page 125.)
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HE most familiar
example of what
may be called a

“ mechanical ” high-
frequency oscillator
is the piczo - clectric
crystal which is now
commonly used to
stabilise the carrier-
wave frequency in
broadcasting. One

*--un--u-u--u-"n-“.

importance.

ln..;-a-nn---l--l-nas;s--nls=--nl--.------------lz----1|n-||cl---lll----1k

MECHANICAL OSCILLATORS

The fact that a metal rod can be made to vibrate extremely rapidly is of
great practlcal and commercial
measuring the depth of the sea, and the destruction of bacteria are among
the uses to which this discovery has been put.
fascinating phenomenon occurs is given below by CARDEN SHEILS.

Under-water signalling,

A description of how this
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Within the last few
years magnetostric-
tion has been the
subject of intensive
study, and we now
know that the physi-
cal length of most
magnetic metals and
theirr alloys changes
with the strength of
the magnetising

also finds it apphed
to mierophones where:
it converts applied sound waves into
correspondi ng electric currents, asa gramo-
phone pick-up for similarly converting the
movements of the record needle: and also,
in the reversa sense, for changing the electric
current from' an amplifying valve into
mechanical forces which drive.a loudspeaker.

Another type of crystal oscillator which
comes to mind in this connection is the
copper oxide, or zincite, commonly used as a
wireless detector. When suitably prepared

and connected to a high-tension battery

such erystals can be made to generate
high-frequency oscillations in much the
same way as a thermionic valve. The

CHANGES IN LENGTH
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It will be seen from the above diagram that a
rod of nickel decrezses in length as the field
strength increases (bottom curve), On the other
hand, nickel-iron does exactly the reverse, and
pure iron (middle curve) first expands and then
contracts.

discovery of this interesting fact caused
quite a stir in the ecarly days of broadcasting
when it was at onc time regarded as a
possible ‘“cheap ” rival to the valve.
Unfortunately it turned out, however, to
be uncertain and ‘ chaney ” in operation,
s0 that it has now drifted into the limbo of
forgotten things.

The magnetic-rod oscillator is the latest
and perhaps the most interesting example
of all. It is thrown into sustained vibration
by the action of an applied high-frequency
current, somewhat like the piezo-electric
crystal, which also vibrates at a * funda-
mental ”’ frequency under the same con-
ditions, though the explanation of the effect
is very different in.the two cases.

An Obscure Phenomenon.

An iron or nickel rod vibrates owing to
what is called magnctostriction.  This
obscure phenomenon, which is still imper-
fectly understood, has come very much to
the front within the last year or two as a
substitute for the quartz crystal for
stablising wireless transmitters. It is also
being widely used for under- Water sngnalhn'r
from ship to ship, and for * sounding ”’ the

(LT o

depth of the sca by measuring the time
interval bet“een an outgoing supersonic
signal and the “ccho.” of the reflected
wave.

“Discovered in America.

The discovery of magnetostriction -goes
back nearly a hundred ’ years. when an
American  physicist named Page first
noticed that a maguet, set close to a
soleneid winding, camé into contact \nth
the coil when the circuit of the latter was
closed, and so cmitted a slight * click.”
~Later on, in 1860, a Gérman sthoolmaster,
Philip Reiss, used much the same arrange-
ment to produce one of the carliest forms
of telephone. He rested the point of a
knitting ncedle against a dmphrapm or
resonator, so that variations in the current
from a distant mlcrophone, in passing
through .a coil of wire wound round the
needle, caused the point to vibrate in
sympathy. In this way, musical tones and
even fragments of speech were transmitted
over a considerable distance.

A VIBRATING ROD

The rod R can be made to oscillate violently, at
frequencies ranging from 100 to 10,000 cycles
per second.

* *® ¥

Vibrations of the rod R in Fig. 3 (below) prodace

intensive agitation of the contents of the flask F.

In this way bacten‘n.b mll(qllo:lh“ forms ot life, ean
e killed.

current.

Fig. 1, for instance,
shows that a rod of nickel decreases in
length as the field increases, whilst a rod
of mckel iron -alloy does exactly the
_opposite.” Pure iron, on the other hand, at
‘first expands and then contracts. The
extent of the change is, very small-—at
most .only 4 or 5 parts in 100.000—but
it is sufficlent to produce %rlkmv results.

CARRIER-WAVE “CONTROL”

. *
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‘In this case the rod R is used to couple the plate

and grid coils of a valve generator, and this

serves as a carrier-wave ° contro! °° for broad-
cast transmission.

Fig. 2 shows a rod oscillator R of nickel
surrounded by a magnetising coil—fed
with A.C. current from an alternator A and
with D.C. magnetising current from a
battery B. By choosing the dimensions
of the rod so that it resonates with the
applied A.C. current, it can be made to
vibrate violently at frequencies ranging
from 100 to 100,000 cycles per second.

It must be remembered that these fre-
quencies are mechanical, not electrical,
and that they therefore give rise to physxcal
movements of the surrounding air—or
water if the rod is submerged—whlch are
capable of producing very extraordinary
effects, particularly at the higher or super-
audible frequencies.

Methed of Killing Bacteria.

Tn Fig. 3, for instance, the end of the rod
oscillator R is immersed in water for the
purpose of . subjecting the contents of a
sealed flask F to the intensive agitation. In
this way it is found that bacteria and other
forms of life ean be killed * at a distance,”
and that mixtures of normally inert
chemicals will promptly react on each
other under supersonic treatment. Many
new forms of colloids and emulsions have
‘been prepared in the same manner. It is
interesting to note that after a spell of
intensive vibration the cork sealing the ex-
perimental flask F appears to be burnt and
charred as if it had been thrust into a fire.

(Continued on page 126.)
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Quality is the keynote of this fine Receiver
— quality performance — quality appearance;
and, manufactured throughout by the Empire’s
largest self-contained Radio factory, it is above
all reliable.

The latest application of the Cossor ‘Super-
Ferrodyne’ developments, special super-selective
coils, a Screened H.F. Pentode stage —and an
H.F. Pentode Detector permit even greater
selectivity. And with it, increased sensitivity,
resulting in a yet wider choice of interference-
free programmes. Hear, and prove it to-day at
your usual wireless shop !
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COSSOR /L. ||

A.C. MAINS

'SUPER-FERRODYNE'

Prices do not apply in LE.S.

H.F. Pen., Screened H.F. Pen.

Qutput, Heavy Duty Rec.

Fully

REGD.

MODEL

TRIPLE SELECTOR CIRCUIT
e
YARIABLE-MU SCREENED
H.F. PENTODE
[
i4F. PENTODE DETECIOR
]
DIRECTLY-HEATED
POWER PENTODE
OUTPUT
]

2 THERMOMETER *
TUNING
®

8% ENERGISED MOVING-
COIL SPEAKER

—~
5PEC|F|CAT|ON 5 = Complete with Variable-Mu Screened

Det.,

Directly-heated Power Pen.
screened  super - selective

Coils.

¢ Thermometer” Tuning with illuminated scales 1 wavelengths and

engraved with station names.
gramophone _pick-up  switch.

158" x 144" x 10} with bakelite fret.
Terminals for pick-up. Twin plug and
sockets for extension speaker. Station
name-plate is readily changeable in
the event of alterations in wavelengths.,
For A.C. Mains only, 200-250 volts
(adjustable), 40-100 cycles.

Combination “on-off ” wavelength and
- Sejectiviy
8 Mains Energised M.C., Speaker.

control and -Volume control.
andsome walnut - finished cabiner

Hire Purchase Terms: 17/~ deposit
and 12 monthly payments of ‘17{-.

COUPON |

Please send me free of
charge, literature giving

celver Mcdal 367.

A €

COSSOR LTD,,
Melody Dept.,

Highbury Grove, London, N.5.

full particulars of the Name I oot
new Cossor A.C. Mains
¢ Super - Ferrodyna' Re- Address . ._...__ N

THIS COUPON BRINGS FULL PARTICULARS

PW. o

L.165.
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for speculation.
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SOLIDS BY RADIO

The possibility of transmitting substances by radio by de-materialising
them and rebuilding them at the receiving end is a fascinating subject
On this page J. F. Stirling allows his imagination
full play, but argues that such transmission is by no means beyond the

bounds of possibility. ]
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¥ radio transmission of energy has

long been mooted. Indeed, at the

present day this achievement - is-
possible to a very small and strictly limited
extent. By radio, for instance, it is a
matter of practical possibility to transmit
suﬁicient electrical energy to light up a
glow lamp situated at a distance of several
yards from the transmitter. Nikola Tesla,
the famous American pioneer of wireless,

TRANSMITTING COPPER

The electric transmission of solids takes place

every time electro-plating is carried out. Here
copper i3 being ‘¢ transmitted’”’ from the plate
on the left to the two steel articles on the right.

once succeeded in transmitting by radio
sufficient energy to light up a lamp at a
distance of two or three miles from the
transmitting apparatus. Such transimis-
sions, however, were purely experimental
ones and were of little practical consequence.
The continued advance of radio science,
however, suggests to the alert mind the
possibility of discovering new applica-
tions of radio which, could they be hit
upon and made practicable. would revolu-
tionise the world’s work. One such
application, for instance, is the harnessing
of radio to the task of transmitting material
objects from one place to another. The
feat at the present day is obviously im-
possible ; but—who knows ?—the time'
may cémie"when suth wonder transmissions
constitute part and parcel of everyday
commniei@ial life. -

An Interesting Conjecture.

Since the world began man, if he wishes
to move an object from one place to
another, has been constrained to carry it
himself or to utilise some mechanical means
of accomplishing its transport. The loco-
motive, the  electrie motor, the internal-
combustion engine, the rocket—all these
are merely mechanical means of transporting
objects from one point in space_to another.
Thiey. may bé'iniproved upen.during, futire.
periods, they may even be revolutionised in
conception and design. Nevertl elzss, they
all must of their fundamental nature remain

-Connect leads to the knife and

. needle’will he noticed.

_vised on the ‘above lines will
_usually deliver up a eurtent of

- the same’as regards the above principle.

. When we come to the possibility of
transporting objects from one place to
another by means of radio, however, we
are conjecturing an entirely new principle
in material transport, a principle which,
if only it could be made practicable, would
open up almost limitless possibilities.

Take, for instance, the case of an Italian
firm who wish to send a consignment
of marble to England. If the marble
,could be loaded into a transmitter and then
sent_through space by the power of radio
to England, reappearing at the receiving
end of the system in its original form,
much saving in time would be gained. If
buttér could be- transmitted by wireless
from New Zealand to England or from
the Irish Free State to America, not only
would the many problems of preservation

_and storage be eliminated, but the fresh-

ness of the material would be guaranteed,
since all things which travel with or by
means of radio travel with the speed of
light. '

From England to Australia.

The invention of a suitable method of
transmitting material objects by means
of radio would also greatly assist the
present-day infantile, if not to say embryo,
science of interplanetary communication.

If, for instance, by a simple and non-
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transmit, say, a ton of coal from England to
Australia, there is no fundamental reasdn
why we should not attempt, also, to transmit
coal to the moon or to our neighbouring
planets, Venus and Mars. It is, however,
rather difficult in this case to imagine
exactly what would become of the * radio-
ised ™’ coal, since its reception on the moon
or on Venus or Mars would necessitate
the presence of a receiving station there.
Probably in such an instance the coal,
having been converted at the sending
station into some type of sub-atomic
‘“ transmittable ” form would, for lack of
a suitable receiver on the extra-terrestrial
damain, contimue-to remain in that con-
dition for ever. Matter, therefore, although
not annihilated, would have become
permanently changed in form.

Not Applicable to Live Objeets.

The possibility of sending material articles
over distances by radio means can only
apply to inanimate objects, for it is evident
that before such objects could be radio-
projected some form of de-materialisation
would have to be performed on _them.
Such a de-materialising process would
completely upset the finely.adjusted con-
stitution of the living organism, no matter
how low down in the scale of life it might

.be. We can, therefore, have no hopes

whatever of ever being able to transmit
ourselves across the Atlantic by means
of radio power or of embarking upon more
adventurous excursions to the moon by
similar means.

In a very limited way it is even at this
day possible to transmit matter from one
place to another without any mechanical
intervention. Such a transmission of
matter takes place every time an object
is electro-plated.

wasteful beam-radio system we could (Continued cn page 128.)

Ao : ===k | quickly drops to about 70 micro-amps, and
: AN IM PR OVISED ¢ | then remains constant at that intensity for
: : quite a long time.

H BATTERY : A grape-fruit, an orange, an apple and
)5\_“““"""“_ - _“_“*:' even a plum will give up a current when

HAVE you ever been held up in your
radio or electrical-testing work for

want of a suitable small battery ?
The situation when it occurs is-an annoy-

ing one, particularly when the testing work -

in hand is such that the smalilest current .
supply would suffice for it.

In all such instances quite
an efficient little battery can

A NOVEL POWER SUPPLY

treated in the above manner, but usually
the best effect is obtained with a lemon.
A knife and fork, of course, are by no
means cssential for the -formation of the
** poles ” of the battery. Any two dissimilar
metals will suffice, as, for instance, an iron
nail and a stout copper wire.  J. F. S.

be improvised by sticking a
knife and fork into the opposite
ends of a lemon. Care should
be taken to see that the knife
and the fork do not come in
contact within the lemon.

the fork and take these leads
to your testing meter. If the
latter is at all sensitive a very
appreciable deflection of the

A “lemon battery > impro-
about a hundred. micro-amps.

Sometimes it will give a
greater current. The current

when the circuit is cjosed,

A Cleimon ,l,-q‘_.te;.yik_i\s._ guite effclent for delicale testing work.,
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Did you know about these

extra voltage reading

—_ h th g

o 7 r ]) \ A/
his?
this :

The testing ability provided by the

D.C. AvoMinor is perhaps greater than

you imagined. To some users it was

not clear that the threce voltage ranges

provided on the instrument can be

doubled if the positive plug I8 inserted

in the 6 m/a. socket instead of in the

positive socket. This gives three

additional ranges of voltage readings

from 0-600 volts. Altogether the D.C.

AvoMinor gives thirteen ranges of
readings to enabie you

— - to test circuits, valves,
| The D.C. AvoMinor is components, batteries

Y actually thirteen instru- and power units with
| ments in one. | an expert’s precision.
|| There is no substitute
I VOLTAGE for the AvoMinor.
| 0-6 volts, 0-12 volcs. I . .
0-120 volts. 0-240 volts. | n case with leads, inter-
| 0-300 votts. 0-600 volts. changeable testing prods an

crocodile clips, and instruciion
CURRENT RESISTANGE || booklet.

0-6 m/amps. 0-10,000 ohms. 40/
0-30 ,, 0-60,000 ,, -
| 0120 ,, 0-1,200,000 ,,
0-3 megohms. || De{fejg:(sjir.’e-zrms

REGD. TRADE MARK

Descriptive folder from your dealer, or dircet from :
AUTOMATIC COILWINDER & ELECTRICAL EQUIPMENT CO., LTD.
Winder House, Douglas Street, London, S.W.I. Victoria 3404-7.

No substitute
for this Safety

2

, /ﬁ
F ;%f/“//ﬁ
Specified |\

The Erie Volume Control ‘

for the

‘1936 FERRO-POWER’

The reliability of Erie Resistors is recognised
by designers and manufacturers alike. Eries
are specially impregnated so as to retain
stability under any extremes of heat and damp.
That’s why they are used in all the leading
sets. Always insist on Eries.

ERIE RESISTORS

All values, 1/- per watt,

ERIE VOLUME CONTROL

Will  give a lifetime’s
service, All  values,
50,000 ohms to 2 meg-
ohms .. e 376
(Or with built-in mains
switch) S

Post Free. Send for the ‘‘Erie
Resistor 8Scrvice Bookiet “’—a helpful
resistor. gulde.

The Radio Resistoi‘Cc;. Ltd., R E S l S T O R

1, Golden Square, London, W.1.
' PRODUCTS
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Vital to the parachutist. That is why \
every item in making up the parachute is

tested by lynx-eyed inspectors time and time again.
With T.M.C.-HYDRA condensers failure may not be
a matter of life and death, but they are just as
stringently tested at every stage of thelr manufac-
ture: all possible precautions are taken to prevent
failure or breakdown—that is why T.M.C.-HYDRA
condensers are as rellable and as perfect as good
condensers can be.

TM.C.

BRITISH MADE

HYDRA

CONDENSERS

Werite for a copy of the new illustrated price list.

T.M.C.-HARWELL (SALES) LTD
Britannia House, 233 Shaftesbury Avenue

London, W.C.2. (A few doors from New Oxford St.)
Telephone: Temple Bar 0055 (3 lines)

>

Made bu TEEEPHONE MANUFACTURING Co,Ltd,
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SINGLE SIDE-BAND TUNING

An interesting method of control which makes for simplified operation and
improved selectivity.
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HE modern wireless set is reaching a

stage where the weakest link in the -

chain of operation is introduced by
the listener who uses it. No matter how
well-designed a receiver may be, its per-
formance can be reduced to the level of a
ten-year-old model by carcless handling—
particularly by running it more or less * off
tune.”

It stands to reason that the more elaborate
the circuits are made—as js necessary to
ensure a high level of selectivity. under
present conditions—tlic more pronounced
will be the effect of clumsy handling.
Like any other picce of apparatus, skill in
manufacture must bhe supported by care in
operation if the best results are to be
obtained.

On the other hand, the listener who has
paid a stiff price for the latest thing in

THE TWO METHODS
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This diagram illustrates the difference between

ordinary and single side-band reception, and

shows how each affects the final response in the
loudspeaker,

wireless craftsmanship does not always
relish the idea of having to spend time on
learning how to use it properly. Unlike
the short-wave fan he finds no joy in learn-
ing the *‘ feel  of the set, nor any pleasure
in gently tickling the controls here and there
to make the signals perfect.

For this reason the designer has set him-
self the task of making the tuning con-
trols practically fool-proof. They must

cither be sct precisely * right "—when the-

set will give the results for which it has been
designed—or else it will produce no sound
at all. In other words, careless tuning is
absolutely ruled out. It still remains a
simple operation because the correet adjust-
ment is in each casc indicated by a flash-
lamp, but * squawking ” and other forms
of distortion are automatically diverted
from the loudspeaker,

33322 By SEXTON O’CONNOR %8

This form of control must be distin-
guished from the ordinary Q.A.V.C. scheme
for. “inuting” the loudspeaker when
changing over from one station to another.
This merely prevents static and background
“ poise ” from coming through, whilst the

- later development is designed, first and

foremost, to ensure that the set shall be
tuned easily, but at the same time accurately,
to any station that the listener may want
to hear.

Automatic Station ' Sefting.

In a sense it achicves the same purpoge
as that secured by the. more claborate

method of switch-tuning, in which a desired °

station is ““snapped in” by pushing a
press-button or pulling a lever. The latter
of course rules out any variable control—
and with it the possibility of mis:tuning.
But the new scheme is far more clastie,

.gince there is no limit to the number of

stations that can be received. .

As used in America “ automatic ” tuning
control is combined with a further refine-
ment which makes for greater selectivity.
Actually the set is so arranged that recep-
tion can only take place on one of the
two side-bands—in other words it uses
single side-band reception. This means that
the tuned circuits need only pass half the
normal band of frequencies, and they can
therefore be made nearly twice as selective
ag in the ordinary set.

The fact that there are two alternative
settings on which any required signal can
be tuned-in, one covering the upper side-
band and the other the lower, can again
be used as an additional help to *“ dodge ™
interference. 1If, for instance, the nearest
‘“ interfering ” station happens to lie elosc
to the upper side-band, the listener simply
flicks the tuner over to the lower side-band,
and so gets clear of the intruder. There is
the same choice of two settings on’every
incoming signal, and the listener selects
the one which produces the best result.

y

Some Helpful Comparisons.

Fig. 1 illustrates the difference between
ordinary and single side-band reception,
and shows how each affects the final res-
ponsc in the loudspeaker—A represents the
normal width of the signal frequencies as
they leave the microphone, whilst B repre-
sents the corresponding side-bands after
they have been modulated on to a earrier-
wave. The energy of the L.F. signals re-
mains the same, so that although they
occupy twice the frequency band, their
amplitude is halved.

C shows the corresponding signal voltage
developed in the tuned circuits of the ordin-
ary type of receiver. Thereis a “ gain” in
the amplitude of the signals, but only the
middle part of the curve shows a straight-
line response. The slope to both the edges
shows a certain amount of cut-off on the
higher notcs. Cl represents the correspond-
ing quality of the loudspeaker output. It

Popular Wireless, October 12th, 1935.

covers practically the whole width of the
original frequency band shown at A.

D shows the state of affairs when a
*“ razor-edge ”’ circuit is tuned dead_on to
the carrier-wave so that it-covers only a
part of both side-bands. The corresponding
responss in the loudspeaker wiil, as shown
at D1, reproduce only the lower notes,
most of the higher notes being lost.

An “Off-tune ’* - Effect.

G and H show the effect of tuning-in to
the lower and upper side-bands respectively.

| The corresponding response G1, H1 in the

loudspeaker covers the whole width of the
original frequency-band A, though there is
a reduction in the relative amplitude of the
high notes to the low.

The important fact is that all the notes
arc present. It is therefore a simple matter
in the new receiver to insert a resistance-
capacity tone-compensator in the L.F.
amplifier -valve, which boosts up the high
notes, as shown by the dotted lines in
G1, H1, so a3 to restore the loudspeaker
response-to the-balarniced form shown at C1.

The -circuit arrangement used to compel
the listener to tuneg-in either to position-G
or H is too complicated to be shown in
detail. It depends, however, upon the
action of a tuned *‘ trap ” circuit having a

USING A “TRAP” CIRCUIT
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The arrangement used to provide * automatic ’

toning dapends upon a tuned *trap* circuit

having a response cur;'e similar to that shown
above.

frequency-response curve of the form shown
in Fig. 2. This is used in combination with
the A V.C. to apply a paralysing bias to
one of the intermediate-frequency ampli-
fiers, which keeps the loudspeaker * silent
until the tuning control reaches one or
other of the two critical positions A B.
At either point the paraly:ing bias is removed
and the tone-compensator brought into
action. Simultaneously a lamp lights up to
show the listener that the setting is correct.

A WIRELESS ANNUAL

DURING the last few wecks you will have scen

on the bookstalls the new ‘' Chronicle Wireleas
Annual.”  And in case this should be as far as your
knowledge of the book might go, I propose to tell you
a little about what you would have missed.

To start with, as you will have seen from the
cover, therc are the special television and short-
wavo sections. There arc six long articles in the
short-wave scction, and these include four con-
structional items, one of which is an ultra-short-wave
set.

The articles on tclevision deal with cathode-ray
tubes and high-definition work. They will give
you a useful insight into modern aspects of the
science of televislon.

And now to deal with the main body of the book.
This inciudes other constructional articles, and there
are many features of a general nature which make
the book extremely valuable to every enthusiast.

Typical titles of the general articics are: * The
0.B. Engincer at Work,” ** When the Set Goes
Wrong,” * Regional Talent ‘Spotters,’” and
“ Acrial Mast Erection.”

Printed on a special insert arc easy-to-follow
wiring diagrams to aid in the construction of scts
described in the Annual, which, at the price of One
Shilling, is c¢xcellent value for money. S

29 o
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Designed and Described
By K. D. ROGERS.

11e

S T write this the haunting strains of

““ Marta.” sung hy the Street Singer,

are dying away, to give place to

* Baffles.” The set I am listening to is

the 1936 ‘ Ferro-Power ” and the speaker

the W.B. “ Stentorian,” E.M./W. g

I have been giving it a good try-out, set-

ting the trimmers and tuning scale so that

the wavelength readings are correct, and
have just returned to listen to the local.

But before we go into the matter of

trimming, . and so forth, there. are .many
points of construction to consider. i

Built in Two Sections. -

As you will have seen, the set is built in
two scetions. The radio portion is on a
chassis made from 4 shect of * Plvmax ** and
two plywood runners. The power pack
is on a plain ¢ Metaplex ” baseboard.

The terminals on both units are of the
* Pop ” spring variety, making unusually

e EEEeNsNUIIENINATEINUERIIReINEaNISaINNENARNT Y

VALVES AND
LOUDSPEAKER
V1& V2 Cossor M.V.S. Pen.
V3 Cossor 41 M H.L. (Met.)
v4 Cossar 41 M.P.

V3 Marconi or Osram P.X.25
Rectifier Marconi or Osram M,U.13
LOUDSPEAKER :

W.B. *“ Stentorian,” iype E.M./W. With
1,000 ohms field winding.

encess cea
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secure connection—an important point in
a powerful mains receiver.

We will deal with the radio portion first.
The only control mounted on the upper
{metailised) surface of the chassis is the
variable condenser. The three others are
mounted below on the bare wood surface
—the volume controls, one for gramophone
and one for radio, being fixed on brackets.

The scale of the variable condenser should
be cut across the corners, otherwise these

THE PARTS THAT ARE USED

Set Colvern * Ferrocart® coils, types G. 19, 11, 12, 14,
Polar ‘* Midget *’ four-gang tuning-condenser,

Polar Semi-zircular drive for above.

Erte 50,000-ohm graded volume-control,

Bulgin 7-pin chassis-mounting valve holders, type S.W 42.
¢ CHx » 5-pin chassis-mounting valve holders, with seldering tags.
Bulgin 5,000-ohm wire-wound volume-control, type V.C.29.

L)
left is the .,
radio chassis, *
which measures
12 in, by 12 in,, and L
is between eight and oy
nine inches high. It ‘o,
gives an undistorted output fo,
of over 5 watts, and the output ¢
valve can be fully loaded on N
a large number of stations. o,

e,

)h--n-n--n----;----u:-:n--*
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will foul the baseboard. The drive should
be fitted to the condencer before it is
mounted on the baseboard, otherwise diffi-
culty in affixing it may be experienced.

An Important Peint.

It should be noted that the left-hand
runner, looking from the front of the set,
is placed about threc-quarters of an inch
in from the edge. This is to allow the
screened cable of the pick-up lead to be taken
from tront to rear of the set completely
free from the rest of the set. As the shield
of the cable is earthed every precaution
must be taken to prevent it coming into
contact with any but earthed points, and

FOR THE RADIO CHASSIS

2 Erie 250-ohm 1l-watt resistauces.

1 Erie 750-chm 1-watt resistance.

1 Erie 300-okm l-watt resistance.

4 Erie 5,000-ohm 1-watt resistances.
Erie 10,000-ohm 1l-watt resistance.
Erie 25,000-ohm l-watt resistance.
Erie 75,000-ohm 1-watt resistance.

Further details for the con-
struction of -a high quality,
sensitive and selective A.C.
mains receiver.

»**"  type, providing 48 microfarads in all.
‘.

bzt

¢°‘. :l,

ot 2

The &

.uniton the s

o right of this =

o°° photograph is the &

,**  power pack. The three &
Ol electrolytic condensers are S
- **"  the double-eight and ¢izht-mfd. :
H

.

w

to “wall it off ” from the rest of the set
is the best way, especially as that sceticn
of the recciver is pretty full with grid and
anode circuit components, of the L.F.
valves, including unprotected wire-wound
resistances.

On first glance at the wiring diagram of
the underside of the chassis it appears that
quite a number of connections are made
by serews to the metallising. This is true,
but the connections (marked M.B.) are
not connected to metallising under the base-
board. No metal covering is there. They
are taken by means of round-headed bolts
and square washers to the metal surface

(Continued on next pzge.)

sscesa gi-

Varley 1,000-ohm power potentiometer, type C.P.59.
Balgin H.F. chokes, type H,F.10.

Wearite H.F. chokes (one H.F.P. and one H.F.P.A.).
Dubilier double 8 and 8 mfd. electrolytic condenser, type 9203E.
T.C.C. 80-mfd. electrolytic condenser, type 541,
T.C.0. 50-mfd, electrolytic condensers, type 521,
T.M.C.-Hydra 1-mfd. condensers, type 30.
T.M.C.-Hydra 1.mid. tubular condensers.
T.M.C.-Hydra -0005-mfd. tubular condenser.
T.M.C.-Hydra -0001-mid. tubular condensers.
Dubilier -0001-mtd. condenser, type 665.
T.M.C.-Hydra -25-mfd. condensers, type 30.

DO = a e DO e DO P b DD GO b b bl OO 1O M 0t
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Erig 100,000-ochm 1-watt resistance.

Erie 150,000-ohm l-watt resisiance.

Erie 250,000-ohm 1-watt resistance.

Bulgin 5,000-ohm power resistance, type P.R.9.
Bulgin 7.500-ohm power resistance, P.R.10.

Bulgin 2),000-ohm power resistance, P.R.13.
Bulgzin 75,000-ohm power resistance, P.R.17.
B.T.S. 50-ohm baseboard-mounting potentiometer.
Graham Farish ¢ Pop *’ terminal blooks.

Peto-Scott component mounting-brackets, type 22/1.
¢ Plymax ’’ baseboard, 12 in. x 12 in., with 3} in. wood runners.
Rrass bolts and vuts, serewe. flex, shielded flex, etc,

3 coils B.R.G. ** Quikon ’ wire.
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: THE 1936
“FERRO-POWER” i
§ (Continued from previous page.) g
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on the upper side of the *“ Plymax ” base-
board.

» The fact that there is no metal surface
to the underside of the baseboard necessi-
tates the carthing of the coil chassis.by
means of a wire. This must "be done.
The variable condenser, of course, has its
moving vanes automatically earthed by the
three fixing brackets.

EXCELLENT SPEAKER

o

The W.B. * Stentorian ** type EM'W recom-

mended for use with the 1838 ‘¢ Ferro-Power.*’

1t should have a 1,000-ohm field, and the ratio
used on the transtormer is 20:1.

Where leads on the H.F. side go through
the baseboard it is a good plan to drilt
clearance holes right through, and then to
drill away the metal surface with a drill a
couple of sizes bigger. This drilling only

Popular Wireless, Uctober 12th, 1935,

of

M B - Nelallises Baseloard,

This shows the layout and wiring on the upper side ot the radio cbassis. The braiding of the shielded flex
connecting the anodes ot V, and V, should be bound at the ends with insulating tape after the shielding

THE WIRING OF THE A.C. POWER PACK
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has been slipped back a little.
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The resistance marked XY is removed if the W.B. spea_ker is used, the field of the speaker being connected in its place.

gives the depth of
the aluminium,
and the leads come
through clear of
the metallising.
This is important
where grid leads
and those to the
fixed vanes of the
variable condenser
are concerned.
Extra capacity to
earth is not re-
quired.

Valve Holders.
The chassis
mounting valve
holdersarescrewed
down on the top
surface of the
baseboard and
plenty of clearance
is allowed round
the valve sockets.
This is important,
not only for capa-
city reasons, but
also for safety. In
the case of the

{Continued on’
page 122.)
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Metul Rectifier

Lreaks all
Lecords/

72,000 hours’ continuous use at full load.

No breakdowns. No renewals. No
appreciable falling off in autput. *THE
ALL-METAL WAY, 1936,” gives full

details of Westinghouse Metal Rectifiers
together with- numerous circuits for their
use in eliminators, trickle chargers, etc.
A copy should be in the hands of every
enthusiast.

COUPON:

WESTINGHOUSE BRAKE & SICNAL CO., LTD.,
82, York Road, King’s Cross, London, N.1.
Please send me '""THE ALL-METAL WAY, 1936," for

which | enclose 3d. in stamps.

P.W. 12,10/35.

DO YOU WANT TO

The best times to listen on the various short-wave
wavebands ?

w “Class B”
to apply in various clrcumstances ?
quarters ?

How television may one day help us to study the sun a

fiery corona ?

during the last |2 years ?

contained in the

QCTOBER NUMBER = OF

WIRELES R

ON SALE EVERYWHERE.
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scanning, the latest development in television time-bases works ?

The correct way of tackling the problem of ‘‘ man-made ”

What Is going on at Broadcasting House, and the latest news from B.B.C. head-

All about the way in which the valve, and especially its filament, has rapidly deveIoped

You will find all this information and much more besides in the wide-variety of articles

AND TELEVISION
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KNOW—

broadcasting end amateur

static and the best methods

nd to find out more about its
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“FERRO-POWER” i
g (Continued from page 120.) §

output valve, there is a voltage of 400 on
*he anode, and this should not be too close
to the earthed metal.

There is one high-voltage electrolytic
condenser—a double eight mfd.—in the
radio portion of the set. This is mounted
on the chassis and the under surface is cut
away to form a recess for the fixing nut.
The case of the condenser is automatieally
sarthed by being in contact with the metal
» the chassis. The leads from the con-
denser are red, yellow (positive) and black
and slate (negative). So we have in ‘the

UNDERNEATH

one condenser two eight mfd.,
500 v. working electrolytics.
They are used as shown for de-
coupling, both the slate and the
black leads being connected to
earth.

By-Pass Condensers.

And talking about condensers,
note the arrangement of the H.F.
by-pass condensers in the anode
circuit of the detector. Make
sure that the ‘0005 mfd. comes
next to the anode, for in that
position it is not only a valuable
remover of H.F. from the anode
circuit, in the scnse that it re.
duces the amount that can get
through the choke, but also it e
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THE COMPONENTS FOR THE
H.T. AND L.T. SUPPLY

1 Varley power transformer, type E.P. 38,

Dubilier double-electrolytic condensers,s and 8,type 9203E,
Wearite L.F. chokes, type H.T.410.
Ferranti L.F. chokes, type B. 10
T.M.C.-Hydra 4-mfd. condenser, type 75.
Bulgin 1,000-ohm power resistance, type V.P.R.5.
Bulgin 20,000-chm power resistance; type P.R.13.
Bulgin 20,000-ohm power-potential divider, type P.D. 6.
Bulgin 10,000-ohm power resistance, type P.R.11
Bulgin combined mains plug and fuses, type F.18.
Bulgin socket for above, type P.29.
Bulgin 5-pin ¢ Steatite ’* valve holder.
Peto-Scott triple-eiectrolytic condenser bracket.
Peto-Scott single-electrolytic condenser bracket.
Graham Farish *¢ Pop *’ terminal blocks.
‘¢ Metaplex ** baseboard, 18 in. x 10 in.
Coil B.R.G. * Quikon ’* connecting wire.
Screws, flex, etc.
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nsures that | “returned ” to cathode and. not to earth.

efficient rectification shall be accomplished | All the H.F. chokes in the set are screened.
by the detector valve.” This condenser is | This is Important. for feed-back and un-

wanted coupling generally
can play havoc in a set of

THE RADIO CHASSIS this description. That s

why T have screened the

anode leads of the H.F.
pentodes and arranged V, and

5,000 Ok, its associated H.F. choke to
Woturne ontrot act as the shield between its
T (actis) feed lead and ‘0001 mfd. con-
denser, coupling it to the de-

E e tector grid ecircuit and the
2 similar lead and condenser

© MB

> et
D ‘Q\ﬁ A

o 252000
Dhyms

Black npd
R

b

0

@
ﬁﬂw’/—\
i _~laadly

25 [15000%hy

from the H.F. choke of
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There are one or two more

Ohmas points concerning the radio
chassis. One is the lead
marked red “ A.”” This is a

5(’33 3 o lead not supplied with the
) %' coil unit, as are the other
k . red, yellow, and black leads.

It is fixed by the constructor
to the same soldering tag as
is the red lead on coil G.14.

‘ It is brought out on the
! opposite side of the coil,
through one of the slots, and
makes connection between
the anode feed of V,, the coil
and the grid condenser of

3

e

—
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Switching-on The Set.

The main switch on the
coil unit I have not used. 1
always prefer to switch the
set on and off by the wall-
plug switch, rather than to
run even shielded mains leads
into a sensitive receiver.
Those who want to use the
t switch on the coil can do so,
however. I have the set
fitted into a radiogram
cabinet, with speaker and
power pack below, and to run
a lead up to the set and back
to the power pack for mains
control would be very in-
convenient.

One more thing : Don’t push
the rod of the 50-ohm poten-
tiometer right home through

5,000 Obms

5000

Na
J
o @ Yo & Y >

250000Am.s

Py S :
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& 8
=T
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the spindle hole. It you do
it will touch the baseboard

R

(Culput Value)

MB = Nelallesed Baselvard

o and short - circuit the grid

s ATt lure bias of V. Points concerning
& ) (e ey the power pack and operation
of the set I shall leave till

Note how the various earthed points are obtained—by connection to bolts run through the chassis and thereby making

next week, when final details

contact with the ¢ Plymax ** metal sheet on the uppér surtace. The pick-up lead is shielded and the shield is earthed at each end. will be given-
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A practical article that will be of benefit to many users of battery-operated receivers.
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The

problem of obtaining a greater output from the loudspeaker is discussed by JOHN WAYNE.

OW f{requent it is that one finds the

volume of sound given out by the -

speaker is less than is desired, and
what a common thing it is for the listener to
wish that he could turn the volume control
just a bit farther. It is particularly with
battery receivers that this occurs, since the
output from a mains recéiver is adequate
for most requirements. And, generally
speaking, it is by no means a difficult matter
to obtain increased volume output by mak-
ing comparatively slight modifications. For
example, a different output valve will, in
many cases, give precisely the desired effect;
changing from a small-power valve to a
pentode will often almost double the avail-
able volume.

Changing to a * Super-Power *’ Valve.

In passing, however, it might be advisable
to “kill” a rather prevalent idea that
greater volume can be obtained by putting
a super-power valve in place of the existing
small-power valve; this change would
probably have the effect of appreciably
reducing the volume. The reason for this is
that the amplification factor of the super-
power valve is less than that of a power
valve, so that increased output could be
obtained only if the input to the valve were
also increased.

To change over from a power valve to a
pentode is a particularly simple matter, for,
as shown in Fig. 1, it is only necessary to
use a five-pin valve holder in place of the
four-pin holder previously employed, and

INSERTING A PENTODE

A TA

LET. LT LAY LT

LT
V24

On the left are shown the connections to a

four-pin valve holder when a triode valve is

used ; on the right the additional connection
for a five-pin pentode valve is indicated.

£,

‘take a lead from the centre pin (terminal
between the anode and filament terminals)
to a tapping on the H.T. battery, or even
to the main H.T. positive terminal. This

alteration applies, of course, to a five-pin-

pentode only, and when one of the older
type pentodes, with side terminal, is em-
ployed, the four-pin holder may still be
employed, a flexible lead merely being taken

from the terminal on the cap to H.T.
positive.

The above is. of course, a very obvious
method of achieving the desired effect.
Reference was made to the usc of a super-
power valve, and this might be employed
successfully when the detector valve is
preceded by two HLF. stages, or in th2 cass
of a superheterodyne when the detector

can be fully loaded, provided that the L.F.

PUTTING UP THE RATIO

a strictly correct method of rating) the step-
up ratio actually obtained by resistance
feeding is 1 : 6.

With regard to the value of the fixed
coupling resistance (R1), it should be ex-
plained that this depends upon the valve
used in the detector ciréuit ; the resistance
should have a value equal to about three
times the impedance or A.C. resistance of
the valve. Thus, if the dctector has an
impedance of, say,
1,000 ohms (an
average value) the re-

7. 2
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sistance should be
rated at approximately
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The effective step-up ratio
of an L.F. transformer can
be increased by modifying
the usnal connections shown
hers' on the left, to those
shown on the” right. RI1
- gnd R2 are the coupling
and decoupling” resistances.

AT 68

30,000 ohms, although
a little wvariation on
either side is not im-

transformer wlich feeds the output valve is
replaced by ode of higher ratio.

The simplest method is to remove the
existing transformer, which will probably

_have a ratio of about 1:3, and use in its

place another which gives a higher step-
up ratio. It is important, however, that
the new high-ratio transformer should be
of the best possible quality, tor otherwise

“distortion is almest sure to be introduced.

One excellent transformer for the job is
the Ferranti, type AFG.

The Auto-Coupled Transformer.

It is quite possible in many cases to
increase the effective step-up ratio without
going to the expense of a new transformer,
the method being as shown in Fig. 2. Tt
will be seen here that the 1 : 5 transformer
connections are changed from the *“ direct
ones to those known as “ resistance-feed.”
A new fixed resistance- and a ‘1-mfd. fixed
condenser are required for this purpose.
The resistance carries the anode current to
the detcctor valve, the transformer windings
handhng only the audio-frequency currents.
As is evident from the second circuit in
Fig. 2, the transformer windings are con-
nected in series, and the -l-mfd. coupling
condenser is joined to the series connectian.

When these eonnections are emploved
the transformer becomes what is commonly
known as an auto-choke. or auto-trans-
former, and the effective ratio is equal to
the ratio between the number of turns on
the primary and the total number on both
primary and secondary. Thus, if the con-
penent is.rated at 1 : 5 (or'5 : 1, which 15 not

portant. The only ob-
iectioa to this form of
coupling is that the anode voltage now
applied to the detector is reduced, so that
it might be desirable to reduce the value of
the decoupling resistance to “ balance ” this.
(Continued on page 123.)

PUSH-PULL

G5~

This circnit shows how two ordinary L.F. trans-

formers of similar type can be used in a resistance-

feed push-pull circuit.. Note especially the tranc-
former terminal eonnections.
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The Editor will be plecased to consider articles and photographs dealing with all radio subjcets, but cannol accept

vesponsibility for manuscripts or piiotos. Kvery care will be taken to return M 8 S
A stamped, addrcssed envelope must be sent with every articlc.

. not accepted for publication.

All Editorial communications should be addressed to the Editor,
POPULAR WIRELESS, Tallis House, Tallis Street, London, E.C4.

Al «'m’uir(es‘concernlna adverlisinacrglzs, etc., to be addrcssed to lhe Adrcrlisement Offices, John Carpenter.

Houge, Johkn Carpenter Streel, London, E

The constructional articles which arm-zir from time lo time irn this journal are the outcome of research
L

and experimental work carried out it

a view to improving the technique of iwireless receplion. As much of

the information given n the eolumns of this papeér concerns the most rccent developmenis in ihe radio world,
some of the arrangements and specialiies described man be the subjects of Lelters Vatent, and the amateur
and-the, trader wounld be well adviscd to oblain permission of the palentces lo use the palents before doing so.

QUESTIONS AND
ANSWERS

bURlNG BREAKTHROUGH.

C. Q. Y. (Coventry).—“ T could not get the
back number describing Mr. Scott-Taggart's
experiences with breakthrough on the 8.T.600
in this district, because it is out of print. So
will you repeat the gist of his remarks about
this trouble ?

Mz, Scott-Taggart suid : 3 In every case
I have come across, unproper operation and or im-
proper trimming adjustment is at the root of the
trouble. I did not find breakthrough on my original
tours, and now that I have speeially looked for it 1
find that Luxembourg and Kalundborg (which is
lower on the dial than Luxembourg) are obtainable
certainly up to nine miles of North Regional {tke
worst district for breakthrough) without break-
through.

“The breaktbrough below Oslo is of no conse-
quence, but I mention this because even a trace of
breakthrough there has worrfed a few rcaders and
made them suspeot their coils. There is one thing
to remember: The 8.T.600 is dozens of times as

”

sensitive as most other setz, and so any break-.

through will be enormously magnified, but this only
matters if the set is wrong.

“ Practically every casc of breakthrough is due to
something else wrong. ¥or example, if you arc mis-
ganged, Luxembourg will be greatly weakened, and
perhaps not cven be obtained. But misganging does
not weaken breakthrough, as the wavelength of the
breakthrough is vastly diffierent, anyway. The
result iz that the breakthrough is, perhaps, ten
times as stiong as Luxembowry, whereas Luxem-
bourg should be more than ten times as strong as
breakthrough.

* Ag sooun as you trim correctly oa the rear trimmer
Luxembourg drowns all traces of breakthrough. If,
of comrse, your sct cannot be trimmed, due to
radleally incorrect components, you will be unable
to avoid breakthrough on Luxcmbourg.

ANOTHER LIKELY CAUSE.

“ Another cause of breakthrough is improper

. anode reaction. On the S.T.G90 reaction is always

advised for selectivity. Reaction greacly brings up
the desired station, but leaves any breakthrough at
its former strength.

. “ By reducing the acria! coupler and volume
control and bringing up reaction you ¢an cut out the
breakthrough completely. This is the ordinary
proper way to operate the S.T.600 on any station,
but it is cssential if you are cxperiencing break-
througzh. I have found that it is better to reduce
the volume control than to reduce the aerial coupler
too much.

“The fact that with plenty of acrial coupler and
plenty of volume control you can get loud break-
through docs not mean a thing. Those are not the
conditions under whieh you will operate the receiver,
and 30 anything that happens then docs not matter.

“The remedies for cutting out breakthrough
certainly involve reducing the volume of Luxem-
bourg and other stations at the lower end of the
scale. They "also involve more careful tuning.
Both ean be avoided by using a breakthrough choke,
which is simply a suitable inductance coil connected
in the aerial lead. You can connect this coil next to
the acrial terminal outside the sct.

““ The aerial lcad is connected to one terminal of
the breakthrough choke, while the other terminal
of the breakthrough choke is connccted to the aerial
terminal of the set. It is cssential to use it only
when- working on the long-wave band. When you
switch over to the medium w-ves yon should short-
eireuit the breakthrough choke.

“I tried twenty-three chokes at Manchester,

Rochdale and Bradford, and found the best of all
antl-breakthrough coils was an S.T.300 or S.T.400
or 8.T.500 coil (either aerial or anode type in cach
case).  You use the whole coil—that is, the medium-
wave winding in scries with the long-wave winding.
This means you ignore all other terminals and
connect the aerial to terminal No. 1. and eonnect
terminal No. 6 to-the aerial terminal on the S.T.600
in the case of an anode coil ; with an acrial coil you
use terminals Nos. 2 and 5.

“Probably any tuning coil used in a wireless
receiver would work well, It wouid be well worth
trying any disused tuning coil. .

*“ The next best choke was the Lissen Anti-
breakthrough choke (Type L.N.5145), whith is tar
more compact and gives excellent results, and which
is riow sold at 2s. 6d. Other chokes were a failure.

FIXING THE CHOKE.

‘“ Some caution is needed ifsthe breakthrough choke
is inserted in the set as a° permanency. It should
not be too close to other components or wiring, e.«.,
too near the extractor condenser. Moreover, the
aerial lead should he able to go direct to the choke
and not have to go near-thie gxtractor condenser.

1 sugeest a good place for the Lissen choke would
be on the baseboard next to .the terminal strip and
below H.T.+1 and H.T.+2 terminals. The aerial
terminal would: be shifted to below the two H.T.

terminals mentioned. The wire from the aerial .

.coupler would be shifted and eonnceted to.onc.side

of the breakthrough choke, the dther side of the
breakthrough e¢hoke being conneeted to the newly
positioned.acrial terminal. A two-point switch could
be mounted on the terminal strip to short-cireuit
the choke when medivm waves arc received. This
switch needs to be of low capacity.

“ With the tuning coil or anti-breakthrough choke,
which should always be first tried outside the set as
suggested, you can. have faulty trimming, *faulty
reaction and fanlty operation, and you wiil still get
Luxembourg ! So there is a good deal to be said for
recommending the cholke wherever in the country
there is any breakthrough.”

ALTERING THE RATIO OF THE L.F.
: ~ TRANSFORMER.

G. R. (Horsebridge, Sussex).—** As I under-
stand it, if the L.I'. transformer, ratio 1: 3, is
connected with the primary in the detector’s
anode circuit, the voltages produced across
the secondary will be three times as great as
those across the primary. But if the trans-
former is resistance-fed, through a large fixed
condenger (parallel feed), the voltace step-up
applied to the next valve will depend on how
the transformer terminals are connected, and
the ratio will not necessarily be 1: 3.

* Please explain how different ratios can be
obtained in this way.”

The reason that different ratios can he obtained
iz that, by varying the connections, the cficet of
altering the eleetrical alignment of one winding to
the other can be obtained ; and since this aligmnent
has to be pre-arranged to” give a 1:3 ratio, a
rcéarrangement of it will give a different ratio.

The important distinction to bear in mind when
comparing such paraliel-fed arrangements with the
normal use of an L.F. transformer is this: The
parallel-feeding allows you to usc hoth windings in
the grid circuit, where they may be combined to
act as one winding, or separated to act as two wind-
ings either (e) assisting one another ; or (b) opposing
one another.

Yor a 1:3 transformer, the respective parallel-
feed arrangements would give the following ratios.
Windings combined to act as onc winding gives no
step-up effect, so0 is cquivalent to a ratio 1:1
Windings separated, in opposition, ratio 1:2.
Windings separated, and assisting one another
mtio1:4. In rcgard to this the article on page 123
wlil interest you.
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REPLACEMENT OF APPARATUS WHEN
CHANGING FROM D.C. TO A.C. MAINS.

W. B. (Scotland).—*‘T have been notified by
the chief engineer that the system of supply
in this district will shortly be changed over
from D.C. to A.C. He suggests I accept an
eliminator combined with trickle charger
valued at £2 2s. 6d. at the reduced price of
£] 6s. 0d., at the same, time he taking posses-
sion of my present eliminator which cost me

" £2 12s. 6d. three years ago, and has given me

every satisfaction. Before considering his
suggestion further I should like your advice.

“ Am I in order to refuse paying this sum as
I am led to believe he should replace same ? ™

As the subject of the Hability of authorised elec-
tricity undertakers for the alteration or replace-
ment, of consumers’ apparatus affected by an altera-
tion in the system and pressure of the supply is one
of general interest, we took up the matter with the
Electricity Conumissioners.

In his reply the seeretary of the Electricity Com-
missioners stated : *“ T am directed by the Electricity
Commissioners to state that under the Regulations
made under the Electricity (Supply) Acts, 1882 to
1933, for sccuring the safety of the public and for
ensuring a proper and sufficient supply of eclectrical
energy, it is necessary for authorised undertakers to
obtain consent to any alteration of the system and
pressure of the supply declared to consuners.
Generally the Commissioners are the consenting
authority, but, in most cases of company undertak-

- ings operating under powers granted prior to 1920,

the local authority is the consenting anthority, and
in the case of undertakings in the Administrative
County of London, the London County Council is
the consenting authority. Under the Electrieity
Supply Regulations 1934, however, which now
apply to all supplies given on or after 15th January,
1934, and in duec course will apply gencrally to all
supplies, the Commissioners will become the sole
consenting authority.

“In those cascs where the Commissioners are the
consenting authority they attach to their consent
certain conditions, a copy of which is enclosed
herewith. It will be observed that these conditions
provide for reference to arbitration in certain cases
of dispute between consumers and the undertaker
in connection with the alteration or replacement of
apparatus.

*1 am to point out that in those eases where the
local authority arc the eonsenting authority the
iocal authority may attach to their consent such
conditions, if any, as they consider necessary.”

The copy -of the Electricity Comimissioners’ con-
ditions—to which reference is mnde above—reads
as follows:

CONDITIONS.

Unless otherwise agreed. the Undertakers shall
at their own expense carry out the necessary
alterations to consumers’ existing apparatus to
suit the altered system and pressure of the supply,
or pay to each consumer injuriously atfected by
the alteration of system and pressure such sum as
may be agreed upen, or, in default of agreement.,
as may be determined by an Arbitrator to bhe
appointed on the application of either party .by
the Minister of Transport as the reasonable cost of
and incidental to the change of system and
pressure (including compensation for any loss or
damage incurred in consequence of the alteration),
and upon such appointment being made. the
reference to the Arbitrator shall be deenied to be a
reference to a single Arbitrator under the pro-
visions of the Arbitration Act, 1839.

Provided that in any case where notice of their
intention to carry out the aforesaid necessary
alterations is served by the Undertakers on a
consumer not less than one month and not mmore
than six months prior to the date fixed by the
Undertakers for carrying out the said alterations,
no liability shall attach to the Undertakers, in
respect, of apparatus installed by the conswmner
aiter the service 'of such notice unless otherwise
agreed between the Undertakers and the con-
sumer, and a condition to this effect shall be
clearly stated in any such notice as aforesaid.

AN UNUSUAL TRIMMING FAULT.

F. E. B. (St. Leonards-on-Sea). —* Can you
explain the following very puzzling trimming
fault ? I can see no reason why the set should
have been thrown right off its stroke in the
manner described below.

“ The trouble started when, with the coming
of September, I decided to give the set a pre-
winter overhaul. There was nothing wrong
with it, but to satisfy myself that the trim-
ming was perfect I loogsened each trimmer in
turn and threw it out of adjustment, proving
to myself that any alteration, in or out. would
impair reception strength.

¢ One trimmer was very stiff, and in order
to unloosen the screw I had to put on a tiny

(Continued on next page.)
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drop of machine oil. In its overhanled and
re-trimmed condition the set was perfect.

“Soon, however, it began to show signs of
mis-trimming. Having been most careful
to lock the adjustments I could not understand
this, and cventually I traced the trouble to
the trimmer I had oiled. There must have
been a little surplus oil, for a film of this had
spread a little between the plates. As soon
as T had wiped this oil off the set was O.K.
with the same adjustment as before.

~ “Why should the oil, which was not
fouching ‘the lower plate but ‘only the upper
one, make any diffeence ? "

The oil, iu clfect, increcased the capacity of the
trimming condenser, and go the result would neces-
sarily ;be the same as an increase in the trimming
adjustmeut.

The incident is particularly illuminating since it
- shows how even the tiniest variation of trimming
capacity makes a big difference to the results achieved.
-AAnd it is yet another example of the ill-efiects
following upon ¢ily components.

In case you fail at first to see why a film of oil
should make any ditference to capacity, we would
remind you that the capacity of any condenser
depends not only upon the active area of the plates,
but also upon their distance apart, and the nature of
the intervening insulator. By wiping off the vil you
restored air as the only dielectric.

INCREASING YOUR
VOLUME

(Conlinued from page 123.)

It 1s fairly well known that a consider-
ably increased output can be obtained by
replacing the normal single output valve
by a push-pull stage. The principal objec-
tion to push-pull is generally the necessity
for a new push-pull transformer, but this
‘can be overcome by using the simple ar-
rangement shown in Fig. 3 when the two
similar I..F. transformers are available. It
18 seen that the primary windings of the
two tramsformers are wired in series and

resistance-capacity fed, while the two second-

aries feed the two output valves. It should
be added that the two valves now used in
push-pull should be of similar types, al-
-though they need not be identical, due to the
fact that they can be ‘ balanced ” by
-adjusting the G.B. voltage applied to the
two tappings. Ordinary threec-electrode
valves are shown in Fig. 3, but pentodes
may well be used instead.

Use Low-consumption Valves.

Whether the valves are triodes or pen-
todes, however, it is desirable that they
should be of the high-efficiency type which
have a low anode current consumption. If
they take more than 5 or 6 milliamps each
there may be a danger of the current drain
being too great for the H.T. battery.

It will be evident that when using push-
pull it is essential that a suitable output
transformer or choke should be-wused to
feed the speaker, but this is not likely to
prove an important consideration since
most speakers now on the market are fitted
with centre-tapped transformers.

The above by no means exhausts all the
‘available methods of obtaining greater
volume from the speaker, but mention has
-only been made of the simpler systems, for
such arrangements as Q.P.P. and Class B
bhave been dealt with very fully in many
previous articles in this journal.

PEZOLECTRIC

POWER PICK-UP

Amplitude distortion eliminated,
H.F, resonances elinunated.
Rising bass' characteristic com-
pensates for 200 cycle cut-off.
Higher average voltage output.

977 perfect tracking and
counterbalancing obviate
record” wear.

Wide frequency range deals
Jfaithfully with latest electrical
recordings.

@ Backed by the B.T.H. name
and experience.

Be among the first to use this new
development in record reproduc-
tion. It is. the most important step
forward since the introduction of
the original B.T.H. pick-up—and
_as remarkable a one. Send for fuil
details (Folder R.ro42) to-day.

TONE ARM

For those requir-
ing a high fidelity
pick-up with a
lower voltage out-
put, the B.T.H.
Needle Armature
is the alternative.
Itis sold complete
with separate
volume control
| for 45/-.

EDISWAN RADIO

‘T’tb THE EDISON SWAN ELECTRIC CO. LTD.
A HE 155 CHARING CROSS RD., LONDCN, W.C2
4|8 Dicteibutors for the Britizh Thowsoh-Elosstas Ca. L1z, £ty
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We specialise in the supply of all good quality
Radio sets, components and accessories. Send list
of requlrements and keen quatation will be sent

promptly. Cash or C.0.D orders despaiched by
return of post. Price lists FREE,

VALVES

5.G., Det. and Power, any make.
prlce £1.5.0, or 5/- with order
monthly payments of 4/6.

H.T. ELIMINATOR
with trickle charger.
ATLAS T.10/30
(30 milliamp.)
Cash price £3.9.6,
or 5/~ with order
and 12 monthly
payments of
5/11.

Cash
and 5

Heayberd Products supplied
on similar terms.

Revitalise your set with a
1936 STENTORIAN

MODEL 36 S. Cash Price £2.2.0, or
2/6 with order and 11 monthly payments
of 4/.

MODEL 36 J. Cash Price £1.12.8, or
2/8 with order and 11 monthly payments
of 3/-.

ROLA speakers, similar terms, iltus-
trated list free.

NEW BTH PEZOLECTRIC PICK-UP
(giving finest possible gramophone
reproduction). Cash Price £2.2.0, or 6/-
with order and 8 monthly payments
of §/-.

GARRARD ELECTRIC MOTOR.  MODEL
AC-6. Cash Pricc £2.2.6, or 5/- with
order and 8 monthly payments of 5/3.

PROMPT DELIVERY. CARRIAGE PAID.
ESTD. 1925 [RERIA ~ationan 1977

LONDON RADIO SUPPLY

COMPANY

J| OAT LANE-NOBLE STREET-LONDON.E-C-2

E GINEE ¥
ARE YOU EARNINRGS

Ly

!ussr THAN £TOPERWEEK?

S0, you cannot afford o carry on without read-
ng our 268-page Handbook., The book explains
clearly and definitely many ways of carving out a
successfu) career. Among other things it explains
the Services of olu’unklue Appointments Departme<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>