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Home-Made Headphones. Systematic Set Searching
Radio Meters. L.F. Instability and Distortion
THE “SUNMMER" ONEKE
(An inexpensive and very casily transportable portable)
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And a ful! description of the above illustrated Star Model of The *“ Antipodes Adaptor,’’ the remarkable
unit which enables one to transform an ordinary broadcasting receiving set into an efficient short-waver.
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Philips Transformer
gives even amplifica-
tion over the whole

range of music and speech
frequencies, because be-
tween 200  and 10,000
cycles amplification is absolutely
constant and at even as low as
50 cyeles it is well over half of
the maximum. Intermediate
and high frequency oscillations
are not amplified, because
beyond 10,000 cycles amplific-
ation rapidly diminishes
to zero. The size is con-

venient and compact

Advert. Plultbs Lamps Ltd, Radio Dept., Philips House, 145 Charing Cross Road London W.C.2.

because special
materials are
used for both core and

" windings to give the
right results while keep-
ing the size within the
smallest limits. Consequently

new

Philips Transformer ensures
very rich tone and faithful re-
production, prevents distortion
and maintains purity, takes
little space on the mounting
board and is easily fitted, even to

existing sets. The ratio
} is 3—1. Dimensions:
Base 33" x 13”. Height 2.
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improve any Set.
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RADIO NOTES AND NEWS.
Toueh and Go—Paradise Found—A Little Duck—This Season’s Wagner——Portab!es—

Rectification.

FEW issues ago, in a rhapsody on the
“ Sydney” Two, 1 absent-mindedly
ascribed the design of that set to
Mr. G. V. Dowding. The fact is, the
“Sydney ” Two was an inspiration of Mr.
G. P. Kendall, B.Sc., Chief of our Research
and Construction Department, and the
bouguet I mistakenly presented to Mr.
Dowding is hereby cancelled and replaced
by a laurel wreath for
our invaluable Mr.
Kendall. Mr. Dowding
has plenty of trophies,
anyway—and the fol-
lowing few paragraphs
will amply compensate

Mr. Kendall.

Amplification.

E are indebted to
G. A.S. (Ross-
on-Wye) for a
decisive testimonial to
*“Sid the Second ”’ and,
incidentally, a terrific
answer to the Elston
school of thought. In
December last, he
made the ° Sydney”
Two to our specifica-
tion except that he
used an * {deal” 2:7-1
transformer, and apart
from a slight lack of
smoothness in reaction,
on short waves only,
he finds that it is the
ideal set. It gives him
something am. or
p.m., at any time, and
the praises he is good
enough to sing about
it make good readinz
for us all here. Idoubt
whether any design
has enjoyed such a
success.

And the Results.
UR friend sends us
his list of
“kills.” No less
than fifty-six stations

retired millionaire inventor.

Bright Spots.

have been received and identified. Ten of
these were tuned-in on loud-speaker, eight
of which were German stations and the
remaining two Manchester and London.
Besides Great Britain, the stations  took
him to ” nine countries, including America.
Six stations were tuned-in on telephones,
and worked up to loud-speaker strength,
namely, 5 X X, 5 G B, Langenberg, Cardiff,
WGY and PCJJ. Many other stations

MILLIONAIRE MARVIN’S MUSICAL MASTERPIECE!

It took over five years to build this remarkable ralio receiver, the property of Harry N. Marvin, a
There are no tuning dials, but switches are previded, by means of
which the programme of any one of ten differeut stations can be reproduced at will.

were received but are not yet identified.
On two, I repeat two, valves, gentlemen.
And an indoor aerial.

) Grand Finale,

A. S.—who knows what he is gas-sing
- about—has added two single-coil
holders to this set, and is thus able to
receive on all waves. Which revelation
tempts me to make another, namely, that
in the June issue of
“ Modern Wireless "
there will be described
the *“Sydney Two De
Luxe.” This *last
word” in design,
whilst retaining all the
virtues of the original
¢ Sydney ” Two pro-
vides for reception on
all wave-lengths by
means of single-coil
changing, and is a
monument to the skill
of our Research and
Construction Depart-
ment. I confidently
expéct to hear news
of it from scores of de-

lighted readers.

This Season’s Wagner.

ONDERFUL
what we can

get for half a
sovereign a year!
Sports of all sorts,
stations of several
nations, Captain
Eckersley in full spate,
the nightingale’s mel-
lifluous silences—and
Wagner from  the
Garden.” Sich Wagner,
too; the real grand
opera stuff, all Ger-
man and noisy. My
outstanding impres-
sions are: A lot of
strong talk, I think
from the orchestra;
the painful effort in

(Continued on nex!
page.)
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(Continued from previors page.)

the voice of a male singer whose buttons
raust have been wired on ; and a sense of
increased admiration of Wagner’s mind.

An Ingenious Escape.

SOMEONE played a funny trick on

Marconi’s the other day. Apparently

quite in the ordinary way of business
a person telephoned to their Central Radio
office asking for a messenger to be sent to
a City address to collect a radiogram.
Messenger on arrival found the place locked,
bolted and barred. Raised Cain with the
bell and succeeded in raising the janitor also.
Explained his errand and was admitted.
Toddled up to the office of the firm he was
after—and found a locked-in clerk, who
expressed his gratitude for his release. That
clerk should go far!

Touch and Go.

SN OOPING through Francis Bacon’s
“Novum Organum ” (published in
1620), I hit on an interesting example
of a great thinker feeling his way to a truth
to be established long after his death—and
missing it by an unlucky chance. He says,
“ So incredible did it appear to me that the
images or rays of heavenly bodies could be-
conveyed at once to the sight through such
an immense space, and did not rather take a
perceptible time in travelling to us. But
this suspicion as to any considerable interval
between the real time and the apparent
afterwards vanished entirely.”
Hard luck! So near and yet so far.
186,000 miles per sec. !

) Heard These ?

AVE you heard the story of the Aber-
donian who asked for a rebate of

58. in respect of his licence fee because

he was deaf in one ear; and for a further
rebate.of 2s. 6d. because his wife could not
listen-in, owing to his being a bachelor ?
And that one about the dweller in Auld

Reekie (Edinburgh)—pronounced Enbro—.

who claimed damages from the B.B.C. on
account -of the disturbance eaused to his
gramophone by his neighbour’s loud
speaker. In a postscript he offered to
swop his gramophone for a super-het. and
a place on the free-list of the * Radio
Times,”

Portables.

HE “trade” is going ‘“‘all out” on
portables this season, to judge by the
trade papers. But I incline to the

view that the great mass of the public will
not be quite happy until some genius finds
a method of introducing aluminium into
accumulators. Compactness is not every-
thing ; weight is the master-point, in these
days of small cars and pillions,

Paradise Found.

|\ / E shall soon need a modern Milton
to sing the story of the radio
listener’s paradise. The latest

claim comes from a chilly place—not at
‘all inappropriate, I suppose—namely, the
region of the Seliwick Mountains, Alaska.
The place is 60 miles north of the Arctic
Circle, and it is called Shungnak. Here
réception is perfect throughout the twenfy-
four hours. and Mr. and Mrs. Moore,

Government school teachers, claim that
their log is a record which will earn them
the world’s championship. Let ’em have it,
and give me the sun and 2L O.

America Realises H.

NEW YORK message states that 1,500
‘“announcers”’ in America are to
compete for a gold medal offered by

the Academy of Arts and Letters, and the
one that has the best enunciation and the
purest English is supposed to be the winner.
I have grave forebodings as to this. Are
Americans fit judges of those two qualities ?
Besides, our Uncle Rex has the
enunciation, and the purest English is said
to be heard in Aberdeen !

) Answers to Queries.

“ OW can I cure ‘ motor-boating*?”
Bore, carefully, a three-eighths hole
in the petrol tank, one-eighth from

the bottom. Shortly afterwards it will be

observed that the boat ceases from moting.

“ What really is an insulator ?” A lump

of something connected in series with the

AT T TH T S

SHORT WAVES.

Sir Oliver Lodge describes the human eye
as a radio receiver, Some of the ladies manage
to do a good deal of broadcasting with it, too.
—*¢ New York‘Hemld ;l‘ribune.‘”

Mrs, A: “ What do you think of our
radio ? " .
Mrs. B : ‘ Wonderful ! Even your static

is so much more powerful and distinct -than
ours.”’—*¢ Science and Invention.”
*® . »

A prominent bockmaker has now installed
the latest radio receiver procurable at a cost
of several hundred pounds.

It is said he is very grateful to the public
for the gift. R .

HIS RECEPTION.

Mrs. Listener (after bhaving watched her
harassed husband (rying to tune in his newly
constructed set for about two hours) : * Got
anything, dear ?*°

Perspiring Husband : ¢¢ Yes, a headache.”
~—* Popular B.adio Wsekly.” i

One of the Midland stations is broad
casting a ‘* Summer > programme next week
What optimists !

R OO T

* *
EAR—EAR !
Rip : ‘“ Doesn’t your wife enjoy the radio
set you gave her p

Snorter : ¢ That’s impossible, old man.
It’s all listening, you know.”’-—*¢ Science and
Invention.”

. - . R

Dear Old Lady (entering wireless store) :
¢ T just want a‘cat"s h:.nr, pleaie (U

When pogo-men were battering
The roadway’s concrete skin
(A process most nerve-ghattering),
And digging themselves in,

Bidnd 2 L O

Sald, : ¢ Here, you know,

We cannot stand this din !

¢ The world has cocked an ear for us,
And soon we shall commence,
The ether’s realm is clear for us ;
The atmosphere is tense.
And would you spoil
The fruits of toil P
It isn’t common sense.’’

The pogo-men were practical,
They felt that it would te
An error more than tactical
To act discourteously.
Said they : * We’ll drop
Our tools and stop ;
In fact, it’s timc for tea.”

Since London’s such a riot, you’d
Do well, I think, to go,
When seeking peace and quietude,
Quite close to 2L 0.

For calm and deep

Shall be your sleep
Whene’er they give 2 show.

¢ Touchstone » in ** Morning Post.”’
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aerial to provide a leak to earth, thus
preventing aerial burn-outs. “ Who in-
vented wireless 2>  About 349 men, all
Ameéricans except one, who was called Geo.
Washington. ‘‘ What is gassing 7 Noises
made by the faces of people engaged by the
B.B.C. to educate us. - ‘

World-Wide News Service.

GUERNSEY amateur claims to
receive 3 L O (Melbourne) regularly.
At 8 p.m. on Sunday evening he

‘hears 3 L O announcing that the time is

6 a.m. Monday, and he then listens to 3L O
giving, orally, the news received in Morse
‘from Rugby. This note was published in a
Guernsey paper, got across to 3L O, was
re-published in their own organ, which came
to England and landed on ¢ Ariel’s”’ doormat.
Here it goes again. Chinese. papers, please
copy. But, I say, what a wonderful world
we live in.

Each End Alike.

HEY have it in Australia; we have it
here. And I presume that the bears
at the North Pole and the penguins

in the Antarctic also discuss it. What ?
Private enterprise or Government contro] !
The latest reported attack on radio is that
of Mr. Fenton, an Australian M.P., who is
so hurt to know that the licence fees do not
accrue to the Government that he is
conducting an agitation in favour of the
State control of broadcasting. His slogan
is, of course, “Monopoly,” but what is
worse than a State monopoly ? Spanish
tobacco! French matches! Ugh!

New Menace to Cables.

‘x JHEN cable interests begin to say how
bad radio is, how it can be tapped,
how it fades, and so forth, we in

return point out how vulnerable are cables,

how they can be tapped, cut, eaten by
sharks, damaged by rock-edges; how
cable-stations can be bombarded, bombed,
raided by landing-parties, etc. Now, it
seems, peace hath her dangers no less than
war, for the cable at the Isle of Man was
recently burnt through by a pienic fire,
and the island was cut off from the mainland

for 28 howrs !
A English agricultural paper about the
absolutely too heavenly and divine
radio programmes of the Manitoba Agricul-
tural College, states that about three years
ago they put on a poultry course. This
aroused my sluggish interest, because I
am partial to a poultry course, with
stuffing; force-meat and a ham. But on
reading further -I found thc thing to be
a matter of * marks,” with a diploma .at
the end. Personally, I prefer a cheroot and
a brandy liqueur at the end of a perfect
course.

A Little Duck.
CANADIAN lady, * writing to an

Bright Spots.

AY 28th.—~5G B. Our old friends

* The Roosters.” May 29th.—2L O

and 5 X X. A mystery play, *“ The

Survivor,” with an interlude by Michael

Hogan and our Mabel. I have seen an

outline of the play and it looks good.

May 31st.—5 G B. Popular orchestral pro-

gramme by the Birmingham Studio Sym-

phony Orchestra. An Australian singer,
Gertrude Johnson, is to take part.

ARIEL,
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ORE and more broad-
casting stations are
establishing short-

wave relays. The four chief
pioneers are still at work.
PCJJ, once of Eindhoven
but now located at Hilver-
sum in Holland, works, regu-
larly on 302 metres on
Tuesdays, Thursdays and
Saturdays, his transmissions
being finely received in many
parts of this country.

As a rule his signal strength
is best during daylight hours,
so that this is a transmission
to look out for during the
coming summer. Like most
short-wave stations, PCJ J
is only at his best, strange as n'
it may seem, if you are far

WHAT ARE THE SHORT
WAVES SAYING ?

411

and WIZ transmits experi-
mental programmes at fre-
quent intervals of 43-35
metres. Dropping down the
scale, we have on 30-91 metres
2 X A L, the short-wave relay
of WRN Y. This station is
at work from midnight
onwards on Tuesdays,
Wednesdays, Fridays, and
Saturdays, and excellent re-
ception is often obtained,
especially in winter-time.

Of the more distant trans-
missions 3 L O of Melbourne,
Australia, on 32 metres, is
that which is most attractive
to us since it comes from a
far-away portion of our own
Empire. Try for him on

enough away from him. The

ultra-short waves have a funny little habit
of skipping an area of varying width round
the transmitting aerial; hence those who
live on or near the coast of East Anglia may
complain of weak signals or bad fading.

Popular “* Yanks.”

The great American station W G Y began
relaying a long time ago. Both of his
main short-wave children continue to give
an excellent account of themselves. On
31'4 metres 2X AF is to be heard on
Mondays, Tuesdays, Thursdays and Satur-
“days, whilst 2 X A D js on the air with a
wave-length of 21-96 metres on Sundays,
Tuesdays, Wednesdays, Thursdays and
Fridays. TIn addition to their great strength
and to” the ease with which they can be
received with an efficient short-wave set
these two transmissions are exceedingly
interesting since they serve as a very
striking example of the utterly different
properties that are associated with the
various wave-bands below 100 metres.

In winter-time 2 X AF is neatly always
an excellent signal, showing fine strength
and very little fading, but as the summer
draws on it becomes less and less reliable,
though he has usually a strong period just
before dawn breaks. Exactly the opposite
is the way in which 2 X A D behaves. He
is a splendid summer signal, but in winter-
time he is generally only moderate, unless
he is at work early in the evening.

The reason for these apparent incon-
sistencies is this. Waves of the order of
30 metres travel best when it is dark over
the whole of the distance covered. Since
Eastern Standard Time is five hours behind
our own it is six o’clock in Schenectady
when we tune in 2X AF at 11 p.m.
Darkness therefore prevails between the
transmitting and the receiving aerial in
winter-time. As summer approaches it is
broad daylight in Schenectady at 11 p.m.
over here, and at mid-summer the only time
when we can hope to hear 2X A F well is
at about 3.30 a.m. in the morning.

A Famous Pioneer.

Ten metres lower down ‘the scale con-
ditions arc entirely different. Here recep-
tion is at its best when it is daylight at
either the transmitting or the receiving

end. Hence we obtain strong signals from

2 X A D during the summer and hear him
well in winter-time only when he is doing
an afternoon transmission, as for instance,
when he is relaying an account of a football
matech, or carrying out a test.

The reader .

the activities of the broadcasters

* b3
Some reliable information regarding ¢
operating on the short waves, §

*

may think it ‘strange that P C J J, whose
wave-length is quite close to that of 2 X A T
should have the greatest signal strength
in broad daylight. The reason is probably
that the one station is so comparatively
close and the other so distant.

The fourth pioneer is K D K A, who has
been relaying his main transmissions on a
variety of short wave-lengths for a long
time now. K D K A may be regarded as
an all-the-year-round station since he
seldom uses less than two wave-lengths
below 100 metres, and occasionally employs
as many as three—* you pays your money
and you takes your choice !’

Smaller Fry.

The most powerful transmission is that
whose wave-length is at present 625
metres, though it has varied during the last
couple of years between 58 metres and 64
metres.

Usually it is reccivable at good strength
at almost any time of the year, though
last summer for some unexplained reason
it was barely audible for a couple of months.
In addition, there is a transmission on 26-8
metres which is generally well received in
summer-time, and another, just started,
on a wave-length in the neighbourhood of
43 metres.

Amongst the more recent of the American
short-wavers there are many which deserve
attention. Prominent among them on
16-02 metres is 2 X G of Rocky Point, Long
Island, who is usually to be heard working
on Mondays and Fridays at about 6 p.m.

‘This station has an enormous reserve of

power, and if you happen to tume him in
when he is really l8tting himself go you will

2 astonished at the enormous volume of
sound received even with a rectifier and a
single low-frequency valve. Normally, he
is at loud- speaker strength on favourable
evenings with two note-magnifiers.

W L W has a short-wave relay on week-
days with a wave-length of 52:02 metres.
Though the power employed is only some
500 watts, loud-speaker reception is fre-
quently possible on a three-valve sct.
On 54 metres WCGU of Brooklyn is
regularly at work from 11 p.m. onwards,

Sundays from half-past six
onwards. Bothsignal strength
and quality are often nothing short of

amazing.

European Statlons,

Two wonderful stations are those in the
Dutch colony of Java. The senior of these
is AN H, which began operations a year
or more ago, and surprised all short-wave
enthusiasts by the excellence of his trans-
missions. He has now been rather outdone
by the new station AN E. The former
works at present only on Saturdays be-
tween 12,40 and 2.40 p.m., with a wave-
length of 16 metres; the latter is to be
heard on Tuesdays and Thursdays between
4.40 and 6.40 p.m. on 31-93 metres and on
Mondays between 12.40 and 2.40 p.m. on
1593 metres.

With the exception of Holland it was
some time before European -countries
realised the possibilities of short-wave
broadcasting. We have now a B.B.C.
relay station, 58 W at Chelmsford, which
works on 24 metres and transmits every
evening from 7 p.m. onwards.  Don’t forget
the skip arca it you find that you cannot
receive 5 S W well. Little of him is heard
in this country except in places a good
many miles .from Chelmsford. Quite a
number of Continental countries are now
blossoming out as short-wave transmitters.
Vienna has a fine transmitter whose call
sign is AT H, working on a wave-length
between 43 and 44 metres. Germany is
responsible for Docberitz with a wave-length
of the same order. Rome has been busy
for some time past on a wave-length of 45
metres with station 1AX. This is a
splendid transmission,. coming through
usually with hardly any fading.

France’s Short-Wavers.

Though the Eiffel Tower was the first of
all broadeasting stations, France lagged
behind until lecently in the matter of
short-wave work. Now she has three really
fine transmissions, all of which should be
looked for. Radio L L works frequently
on 61 metres, coming in at great strength ;
Lyons may be picked up on week-days
between 4.30 and 5.30 p.m. on 40°2 metres,
and the Eiffel Tower  is now conducting.
e\penmental transmissions on 31°1 metres
either in-the mornings or in the afternoons.
The strength obtainable from this station
is simply astonishing, and fading is the
exception rather than the rule.

Lastly, mention must be made of the
amateurs, who are at their busiesy during
most of the day on Sundays.



is that the L.F.
impulses passing
through the con-

ing a mutual
attraction and
repulsion of the
pieces of tinfoil.
These are acting
as small vibra-
torydiaphragms.

whole condenser
in melted wax
and clamp it
tightly together
while it is set-
ting, you will not
be able to get any

If your ’phones break down, or if you have a ‘“ dud ” pair on
hand, you can easily convert them into electro-static repro-
ducers at negligible cost.

By A. V. HORT, B.A.

ELECTRO-MAGNETIC telephones are
] reliable pieces of apparatus, and it is

not a common event for them to fail,
unless, of course, they are grossly over-
loaded so that the windings are burnt out.
Failures due to loss of magnetism by the
permanent magnets are bound to occur
in, time, but good magnets will remain
sound for a very considerable period. It is
distinctly annoying, however, to be cut
off from the broadcast programme when the
’phones do chance to give out. One has a
perfectly good receiver working, and no
means of converting its output into audible
sounds.

Telephones operating on the electro-
static principle have received little atten-
tion from designers of this class of accessory,
mainly because, in simple forms at any rate,
the electro-static instrument 18 not nearly
so sensitive as its electro-magnetic counter-
part. The attractive feature of the electro-
static telephone is the ease with which it
can be constructed. . In fact, if your head-
phones break down, you can in a few minufes
convert them to the electio-static type,
30 that you can get signals through, even
if they are weaker than before. -

A Simple Test. . k

An experiment with the parts of a fixed
condenser will show yeu the possibilities
in & moment. All you require is two pieces
of tinfoil about 2 in. square, and throe slips
of mica of slightly larger area. Put the
tinfoil and mica together to form a mica
dielectric condenser, and bind them in
position with a-piece of adhesive tape.

It is important to note that it is im-
possible to use electro-static telephones
unless the recciver is
fitted with an out-
put filter. The con-
denser you have
made up is to be
connected across the
output of the re-
ceiver, and unless there is a choke to pass
the direct H.T. current, there will be no
supply for the anode of the last valve.
(See Fig. 3.) :

Connect two leads from the output of
rhe receiver to the two pieces of tinfoil, and
hold the little condenser elose to your ear.
You will find that you can hear the pro-
gramme. The sounds will not be loud, and
they will be rather “scratchy.” The effect

sound from it at
all.

From this ex-
periment you
will see that the
parts needed
for an electro-static earpiece are two pieces
of thin metal, preferably springy, and
something to hold them a small distance
apart. This is most easily accomplished in
practice by making use of the earpieces and
diaphragms of a pair of ordinary headphones.
If you wish to make the conversion perma-
nent, take out the permanent magnets and
pole-piéces, but
there is actually no
need to disturb
these.

Take off the cap
of an "earpiece and
remove the dia-
phragm. You will
probably find also a thin paper ring under
the diaphragm. If there is not one, cut one
out. Make it of the same external diameter
as the diaphragm, and about-y in. wide.
Cut out also a disc of metal of the same size
as the diaphragm. - Any metal will do, but
the dis8igaust be quite flat. Now you aie
ready for o preliminary trial of the earpiece.
Asseémble the parts as shown in Fig. 1, the
paper ting being placed between the two

_diaphragms, with the original diaphragm

uppermost.. Connect one lead .from. the
receiver to the casc of the earpiece {assum-
ing that this is of metal), so as to connect
with the new diaphragm. Scratch a little
of the paint off the top diaphragm, where it
shows through the hole in the centre of the

denser are caus-’

If you soak the.
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t
cap, so that you can hold a lead in contac
with it at this point.

Signals should sound quite clear. If they
are scratchy or very faint, try separating
the diaphragms a bit more by inserting
another paper ring between them.

More Permanent.

To maké a more permanent job of the
top conncction, follow the diagram, Fig. 2.
Make a sawecut in the edge of the cap of
the earpiece, drill a small hole at the end
of the cut, and tap the hole 6 B.A. Counter-
sink the hole, and
put in it a 6 B.A,
countersunk screw.
When you have
screwed the caphard
down on the dia-
phragms, turn this
screw home till it |B## fie3 i
makes' contact with
the top diaphragm. You will have to scrape
off the paint round the edge to ensure a
good contact. Solder the end of an insulated
wire to the head of the bolt, and carry this
lead away down the sawcut. Be careful
that no uninsulated portion of this lead
touches the metal case.

% Anocae or Laet Hure

*Phones and Loud Speakers.

Headphones made in this way are handy
in an emergency. They are also suitable for
use in conjunction with a loud speaker.
When the loud speaker is working and some-
one wants to listen with headphones, the
usual procedure is to connect the ’phones

‘in the receiver circuit so that they do not

get too much volume, or to put a re-
sistance across or in series with them.
As  the electro-static ’phones described
are not nearly ‘so sensitive as the ordinary
pattern, veu will find that quite good
headphone strength is obtainable when
they are connected actually in series or
parallel with the loud speaker.
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“The aerial power of the Chelmsford, 38 W,
short-wave experimental station is 15 kw.
3 * B
Forty turns of 24 D.C.C. wire on a 2} in.

cardboard tube,

rd

with a ‘0003 or ‘0003

connected across it,
constitutes an ex-
cellent wave-trap; to
ebnnect it to the set,
wind the aerial lead
- round and round the

dbout a dozen turms,
* * E3

When trimming an

clogging of the file can
largely .be prevented
by .covering it - with
French challk,

=L

Tt-is rumourfd

Showing one ¢ converted ™ earpiece, with the two diaphragms, the paper ring

) A These home-made telephoune

receivers are not, of course, as sensitive as the properly manufactared type; but
they give very clear results, and can be easily made with simple materials.

and the cap with the contact screw in position.

»

that a new high-pgwér
station is to be erected
at- Oslo.? " =

v

variable " condenser

outside of the coil for-

eboypite panel the



OLLOWING' upon the, publication of

the “ Antipodes Adaptor™ in “ P.W.”

No. 303, several requests have becn

received from readers for a de-luxe version

incorporating an upright panel, base-
board, and slow-motion dials.

The original version, it will be remem-
bered, was designed with a view to keeping
the cost of construction as low as possible,
and consequently such *“ luxuries ” as slow-
motion dials were purposely omitted, their
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= YOUR SHOPPING LIST.

2 -0003 variable condensers (Igranic in
original unit. Any good make).
2 Slow-motion dials (any pattern giving
a really smooth slow drive).
1 Grid condenser and leak, -0003 and
2 meg. (Clarke, Dubilier, Igranic,
Lissen, Mullard, T.C.C., etc.).
Valve holder, anti-microphonic type
(Benjamin, Bowyer-Lowe, Burndept,
Burne-Jones, Igranie, Marconiphone,
Pye, Redfern, W.B., etc.).
Single-coil . mount (Burne-Jones,
Lotus, Peto-Scott, etc.).
Potentiometer, 490 ohms, baseboard
type (Lissen in original, Any similar

(=S

|

type. 200 ohms, will serve).

1 Ebonite panel, 12 in. X 7 in. (any good
branded material).

1 Small ebonite sub-panel, 2 in. X 5 in.

1 Cabinet (see note in text re size), and
baseboard 8} in. deep.

1 Valve plug (this can be home-made

from an old valve base if desired.

Obtainabie from Messrs. Leetrolinx,

Lissen, ete.).

Sheet of copper, 12 in. X 7 in.

Ib. of No. 22 D.C.C. wire, and ebon-

ite, ete., for construction of cross

former.

Flex, clips, valve legs and pins, and
Glazite, etc.
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places being taken by—shall we say—the
rather crude method of extension handles.

Crude it may have been, yet judging by
reports many readers succeeded in hearing

signals from the ‘“ Antipodes,” which was a-

good indication of its efficiency.
For the benefit of readers who did not
see the original drticle it should be explained

. -
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is the de-Luxe version of an easily-
made ome-valve unit, which will

i In response to many requests here
4 : :

¢ enable YOU to pick up Australia
4

G. T." KELSEY.

¢
direct. i
Designed and Described by %
Kot tsrsttttttttessssP
that the unit is designed to plug into any
“straight ” set with one or more LI
stages, thereby turning it into an efficient
short-wave receiver.

Let it be said at the outset that the Sta
Model illustrated on this and following
pages i8 undoubtedly an improvement
upon the old arrangement. In tho first
instance—and this is a very important

Sreinc Horome Cone

Siors
“GArarT

\

KeacrionCort

Cenrre Seor on Ormer
Frg. 1

Sror v Secano Strie. Ly

point in connection with short-wave re-

ceivers—the ~use of slow-motion dials

makes the set much more simple to operate.
(Continued on next page.)

(1) Potentiometer ; (2) terminals fixed to soldering tags; (3) reaction clip; (4) grid-coil clip ; (5) wira

joined to screem; (6) metal screen; (7) the plug that goas to your set; (8) eross-coil mounted heee.
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(Continued from previous page.) t
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Further, the troubles from hand-capacity
effects, to which all short-wave sets are
prone, have been cut down very consider-
ably by the use of a copper panel screen.

For those readers who are technically
inclined. the circuit diagram is shown in
Fig. 2, from which it will be seen that the
arrangement remains almost the same as
the original circuit. It was felt that
little could ke done to improve matters
in this respect; however, there are two
small modifications, a few words about
which may be of interest.

A Valuable Refinement.

The first is the inclusion of a potentio-
meter. As ‘a general rule the circuit is
most sensitive with the grid leak connected
to L.T. +. On the other hand the
smoothest reaction control is often obtained

with the leak to the opposite pole of the
accamulator. Quite obviously, both these
features are very desirable in a short-wave
set, and thus, by a potentiometer with the
grid leak connected to the slider, it is an easy
matter to place the grid return as near to
the L.T. 4 end as is consistent with smooth
control.

Improved Coils.

Next, then, we come to the other improve-
ment, and this is in connection with the
cross coil. By arranging the grid and
reaction coils as two separate windings on
the cross former, the moving vanes of
the reaction condenser can be placed at
earth potential—another step in the elimina-
tion of hand-capacity effects.

Despite the fact that the set is a de-luxe
version, there are so few compopents in
it that the total cost should not be very
much greater than that of the original
adaptor. There is certainly a cabinet to
consider, but the extent of the ** decorations
and elaborations ” in this respect is a point

- which can be adjusted to -suit- individual
requirements.

As will be seen {rom the various illustra-
tions, the cabinet employed for the original

SCREEN
0003 - 0003
TUNING TUNING
CONDENSER CONOENSER

O Jvacve ,Peve

=

1 14 s

© ' ) ‘

POTENTIOMETER
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< 3SMee.
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crio \.
AL CLIPR Grip cost
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adaptor is rather a handsome affair, but
it may be of interest to mention that the
oval front was home-made from plywood.
If it is desired to make a replica of the
original as far as the casework is concerned,
then a cabinet 18 in. long will be required,
whereas without the oval front one having
a length of 12 in. will suffice.

A full “ shopping list ™ is given elsewhere
in the article, and little else need be said
in this respect.

The first part of the constructional work
is in the preparation of the panel. First,
it should be scribed to conform with the
panel lay-out diagram. It should then be
clamped to the drilling board with the
copper screening shcet underneath. This
method possesses the advantages that both
the panel and screen are drilled in one
operation, and also the holes in each
become accurate in relation to one another.

If you have chosen to make the set
exactly to the original, then a sheet of
Bristol board, which has previously been
thoroughly dried in an oven, should be
placed in front of the panel and holes made
in the appropriate positions.

The Sub-Panel.

The panel and screen (and, if used, the
Bristal board) should next ke secured to
the baseboard. The use of a reasonably
thick bascboard dispenses with the necessity
for angle brackets, since ample support is
obtained from the wood screws along the
base of the panel.

This stage reached, let me digress for a
few moments to give some details of the
sub-panel. All the necessary dimensions
for cutting and drilling can be obtained
froin the back-of-panel diagram, and when
prepared it should be secured to the base-
board by means of two small wooden end
pieces about 1 in. high. Two blocks of
wood, the same length as the end pieces and
about } in. square, form a convenient method
of fixing, either by glue or wood screws.

As will be’apparent from the photographs,
this small sub-panel is fitted with six valve
legs. Under the two end ones (on the
rwht looking from the back) soldering tags
are fixed to which, ultimately, termmals
are soldered for the aerial and earth leads.

The few components which remain te be

(Continued on mext page.)
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fitted can next be dealt with, and when all
are secured it only remains to make what
few connections there are.

Those rcaders who read the original
article will recall that there was a special
way in which to connect the filament leads
to the plug in order to ensure that a
particular one went to L.T. +. With the
new design this can be ignored, and it
docs not matter which way round the leads
are connected since adjustments can be
made on the potentiometer.

the outer winding should each be con-
nected to a pin. Contact to the two wires
in the centre is made by the use of spring
clips. In passing it should just be men-
tioned that the outside winding on the
cross former is the grid winding and there
is, therefore, a right and wrong way of
plugging it into the sub-panel.

In the de-luxe model the aerial coil,
which, in the original version had only
a wooden rod for support, now has a small
base all to itself. The coil consists of about
five turns, and all details as to mounting
can be gathered from the drawing in Fig. 3.

Now remove the detector valve in your
present set, place it in the adaptor and in
its socket fix the plug. That simple

operation connects to the unit all the
necessary batteries, and with the aerial
and earth leads attached and the ’phones
on, it will be a simple matter to find an

F %y
(¥

The little * bridge ™ near the plug-in cail is used to hold the cable firmly in position.

Having. it is hoped, made the set con-
structional work quite clecar, the next
procedure is in the making of the special
coils. First comes the cross former, all
the required details for the construction
of which can be obtained from Fig. 1. As
was mentioned previously, the windings are
slightly different from the original, and it
would thercfore perhaps be advisable to
go rather fully into this matter.

Completing the Coils,

Commencing in the second slot from the
centre, having, of course, secured the end
of the wire, wind on three turns spaced
about } in. Next, cross over and, being
careful to proceed in the same direction,
wind on a further three turns in the next
slot up, at the termination of which the
wire should be cut off and secured.

The fourth and fifth slots from the centre
carry the second winding, which is done in
the same way and same direction as the
first winding.

With regards to the -connections, the
start of the inner winding and the end of

445
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answer to that all important question
of “will it oscillate ?

First, with the grid tuning condenser
(the left-hand dial) at zero, incrcase the
capacity of the reaction condenser until
the set commences to oscillate.

An Oscillation Test.

If any doubts exist as to whether the
set is oscillating, touch with a moistened
finger the grid socket of the cross coil,
whereupop, if such is the case, a double
“click ” will be heard, one upon touching
and one when withdrawing the finger.

The failure of the set to oscillate may
be due to the use of insufficient H.T.
voltage, and if trouble exists experiments
should be made in this direction.

"The set is now ready for testing on signals.

With the reaction condenser so placed
that the set is just oscillating, and com-
mencing with the tuning condenser at zero,
slowly turn this latter until a * chirrup”
is heard. If it is a carrier-wave it should
of course be resolved in the usual manner by
decreasing slightly the capacity of the
reaction condenser.

A
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THE ROW ABOUT 5 G B. |

Further Details of Captain Eckersley’s Hectic Manches'er Meeting.
By THE EDITOR. }

e am o — AM-*MO—OO’*

MORE explicit details are now to hand
regarding Captain Eckersley’s recent
visit to Manchester, when, during
question time, the acrimonious nature of the
questions fired at the gallant captain occa-.
sioned his now famous retort that people
in Manchester scemed to think cverybody
at the B.B.C. blithering idiots.

But there is never smoke without fire,
and it is interesting to look into this debate,
at which “P.P.E.” gave as good as he
reccived:  According to authentic Press
reports, there was a first-class display of
amateur radio talent at this meeting, but it
seems that the questions which were fired
at Captain Eckersloy were of such a nature
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NEXT WEEK.
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BIRTHDAY NUMBER.
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that rational answers by hin were made
almost impossible.

The chicf bone of contention seems to
have been 5 G B, and spcculation was rife
as to Captain Eckersley’s interpretation of
its possible consistent range for good recep-
tion. Captain Eckersley did his best to try
and make it clear to the Manchester hecklers
that Daventry Junior is, and always has
been, purely an experimental station.

Our-readers will remember that this is
absolutely true, for 5 G B was erected solely
with the intention of providing the B.B.C.
with an experimental station wherewith
to obtain the necessary data before the
Regional Scheme was started.upon.

But in Manchester it scems that the
reception from 5 G B is by no means satis-
factory, and that, despite the fact that the
B.B.C. never guarantecd it being satis-
factory (in the sense that it should please
listeners in all parts of the country), Man-
chester amateurs seem to be aggrieved
because the station wis not erected in the
North.

Not a “Service > Station.

5 G B is really a tit-bit. It does not come
into the list of B.B.C. service stations, and
it is curious that Mancliester amateurs, who
are supposed to he among the élite of radio
men in this country, should so misinterpret
the B.B.C.’s' policy and should heckle
Captain Eckersley because of this.

Manchester must put up with 5 G B until
the Regional Scheme is well under way, and
it is not fair to attack the B.B.C. bccause
reception from 5 G B in Manchester is not
all that it might be. It must be borne in
mind that the behaviour of 5§ G B, when
noted over a length of time, will provide the
B.B.C. with invaluable data with regard to
the real service Regional Scheme.

If the B.B.C. had put up 5 G B deliber-
ately with the idea of it being a service

station, and then it was proved that Man:
chester was not getting good reception,
Manchester amateurs and listeners generally
would have had something to kick about.
As it is, they are not so much quarrelling
with their bread-and-butter as with their
jam.

. It was interesting to note.that at this
Manchester lecture Captain Eckersley stated
definitely that the high-power Regional
Scheme stations will be put into practice
directly the scheme, as a whole, has the
sanction of the Postmaster-Gencral. We
all know that the ncw high-power North
Lendon station has now been sanctioned,
but it remains to be seen how long it will be
before the Postmaster-General allows the
erection of the other stations.

‘When the nearest Regional Scheme station
to Manchester is put up, the B.B.C. may be
trusted to sce that the lessons learnt: from
5 G B will be incorporated in the station,
and that rcception from the new Regional
Scheme station will be all that could be
desired from a bona-fide service station.

But, meanwhile, to pick holes in a station
which is designed and operated purely for
experimental purposes is neither fair nor
logical, and is not what we expect from
Manchestér.

2 Z Y’s Transmissions.

Therc was perhaps more ‘truth in the
arguments and questions raised regarding
the quaiity of transmissions from 27 Y.

Although the B.B.C. are constantly

‘trying to improve the frequency range of all

stations, and although 2Z Y has had many
improvements made to it, it still scems that
the Manchester Station is not quite what it
should be. '
But perhaps Captain' Eckersley may be
excused for some of the retorts he made at
this meceting. In one particular case he
gave his definition of an amateur as one
who can do the job much better than a
professional. On the whole, an interesting
lecture, and we wish we had attended !
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A VALVE-HOLDER
SWITCH.

By H. J. B. C.

Kesrosotosotrossreosossf
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ANY cases arise in receiver construction
where it becomes necessary to cut
off the filament supply to one valve

and yet leave all the.other connections
intact. This is particularly so when it is

~ desired to neutralise a high-frequency stage,

for under these circumstances the filament
must be rendered inoperative but the
plate and grid leads must not be touched,
and the valve, of course, has to be left in
the-sockets.

If there is an individual rheostat, either
baseboard or panel mounting, controlling

Popular Wireless, Mayr 26th; .1928.

the filament voltage to the particular
valve, the process is simple for it merely
means turning the resistance arm to the
“off ” position. Another popular method
is to include a form of contact breaker in the
filament circuit to the valve so that contact
can be broken when desired without up-
setting any other connections.

If a flexible lead is used, and this is
joined under the valve filament terminal
head, the breaking of the circuit is also
quite straightforward, but it is frequently
desired to have permancnt connections to
the valve holder and yet be in a position to
break the circuit af the valve holder stself.

Under these circumstances the following
simple adaptation of the valve holder has
shown itself a very useful dodge, and it has
the advantage that the normal function
of the valve holder is in no way impaired,
while the component itself is also not
damaged. With a valve holder similar to
Lotus, W.B., etc., it will be noticed that
there are four holes in the moulded base for
passing through wood screws to hold the
component to a baseboard.

Very Easily Mads.

Countersink the under side of one of these
holes so that the head of a 4 B.A. screw can
be accommodated without projecting be-
yond the under surface. By means of one
or two packing washers, a soldering tag
and a 4 B.A. nut, hold this screw tightly in
position so that the top of the nut is level
with the top of the ordinary filament
terminal nut.

Procure a small picce of brass 1 in.
long, ;% in. wide and g; in. thick,
and, after rounding off each end, drill a hole
in one end, slip it over the filament screw,
and it can-then be held in any position by
the terminal nut. With a round file cut
a semicircle at the other end of the brass
strip in order that the strip can pass under
the head of a knurled nut on the 4 B.A.
screw (see accompanying photograph).

By wiring the filament connection to the
soldering tag on the new 4 B.A. screw and
not to the normal filament position, the
circuit can be made or-broken by merely
bridging the brass strip across the two
screws and holding it down with the -

An additional terminal, a brass strip, and the
switch is complete.}

terminal heads, or loosening them and
swinging the strip away from contact. The
idea i8 simple but very effective, will prove
valuable on many occasions, and can "be
made up in a few minutes by any con-
structor.
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THE symptoms of insta-
bility in L.F. amplifiers
are very marked. We
will deal first of all with a
transformer-coupled ampli-
fier. When a high degree of
amplification is aimed at in
a second L.F. stage it not
infrequently happens that
howling takes place owing to
oscillation at audio-fre-
guency.

The greater the degree of
amplification the stronger
are the feed-back effects due
to inter-electrode capacdities,
and the more necessary there-
fore does it become to take .
the greatest possible eare in the lay-out
and witing of the note-magnifying portion
of the set. All leads should be kept as far
apart as possible, and if switches are used
at all in amplifiers of high efficiency they
should be very carefully chosen.

Often low-irequency howl can be eured
by changing over the primary leads of one
of the transformers. Shielded components
should always be used in such circuits, and
the shields should be earthed.

Effect of *“ Dud ** Baftery.

These precautions, however, may fail
entirely to remove the trouble. In this case
it is probably due to unwanted couplings
provided by the resistance of a common
high-tension battery. A good quality high-
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This article concludes the author’s
practical * Tracking L.F. Troubles **
article, the first section of which
i appeared last week under that title,

By R. W. HALLOWS, M.A. |
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high resistance in the plate battery can be
counteracted by the use of large shunting
condensers. I have tried at times conden-
sers with capacities up to 6 mfd. without.
finding that they made any appreciable
difference.

Instability may be caused by a leakage
into the note-magnifying part of the set of
radio-frequency im-
pulses which manage to

Y

make their way through
the rectifying valve.
The effects of this will
be most marked if the
amplifier is used for
short-wave reception.

It is the most usual
cause of that annoying
effectknownasthreshold
howl. This straying of
H.F. impulses may be
absolutely prevented by
the use of a filter circuit
‘between the rectifier and
the first transformer as
secn in Fig. 1.

HF.C.land HF.C. 2

__i

are high-frequency
chokes. C; and C, are
fixed condensers with
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AmMPLIFIER

X280

mfd. TFor reception on

tension- battery when new has a compara-
tively low resistance, but it must not be
forgotten that this increases rapidly when
the battery has been in use for some time,
and goes on increasing daily.

A decrepit H.T. battery may therefore
causc low-frequency instability of a most
annoying kind. An instance of this occurred
to me recently with a two-stage transformer-
coupled amplifier which had just been
completed: When first tried out it howled
dismally, and battery coupling was sus-
pected.

To make sure, 'a separate plate battery
was used for each of the two valves. The
amplifier at once became as docile as could
be wished, and it continued to funection
well when a common H.T. battery in good
condition was substituted for the old one.

It has been said that the evil effects of

the broadeast and higher
wave-lengths standard
radio-frequency chokes of good make will
serve excellently ; for the ultra-short waves
suitable chokes may be made by winding
50 turns of Np. 34 D.C.C. wire on a tubular
former 1in. in diameter.

Too High Leak Value.

Instability in the resistance-coupled
amplifier is nearly always due, provided
that due care is paid to the wiring and the
lay-out of components, to the use of & grid
leak of too high a value with one of the
note-magnifying valves. In this case the
trouble may take the form known as
*“ motor-biking.”

When the value of the leak is not very
much too high very slow choking may
occur. Here no howling is heard, and the
symptoms resemble those of genuine fading.
Signal strength declines over a period lasting
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possibly many seconds.
Then, after a sound often
mistaken for an atmo-
spherie, it returns suddenly
to normal and the decline
starts once more. All of
these symptoms can be cured
by the use of a grid leak of
the proper value.

To go fully into all the
causes of distortion in low-
frequency amplifiers is
beyond the scope of the
present article; one can
indicate only some of the
more common causes and
their cures.

To take transformer-
coupled circuits first, the most usual cause
of distortion, given transformers that are
capable of faithful reproduction, is the use
of unsuitable valves. It is of the utmost
importance, too, to see that the grid bias
is so adjusted that the working point is
as nearly as possible in the middle of the
straight portion of the characteristic to the
left of the zero line. Any distortion pro-
duced by the first note-magnifying valve
will be magnified by the second, with horrible
results from the loud speaker.

]

Use a Hilliammeter.

A milliammeter wired in the H.T. neg.
lead acts as an infallible detector of over-
loading. For good reception its needle
should remain absolutely steady when the
‘strongest signal is coming in. You can
easily sce whether the first low-frequency
valve is being overlooked by tuning in the
local station sharply, switching off the last
valve and watching the needle. If there is
any wobble after the grid bias has been
adjusted, then this valve is being over-
loaded and it should be replaced by one of
lower impedance.

It is essential that the last valve of an
amplifier, whatever the coupling may be,
should be capable of bandling without
distortion the energy reaching its grid.
For any kind of loud-speaker reproduction
a small power valve is required in the last
holder, and if a volume of sound sufficient

(Continued on next page.)

An LF. amplifier on the L.F. portion of a set can be

very compactly assembled, as is the above two-valve

arrangement, but indiscriminate ¢ packing *’ and very
close Ieads can cause instability,



theories of the
action which
takes place
within the lead
accumula tor.
Hitherto, it
has always
been common
to assume that
inafully-
charged accu-

From A CORRESPONDENT.

F late, considerable interest has been
aroused in radio circles by the
announcement of important new

discoveries relating to the manufacture and
design of lead accumulators. As the out-
come of numerous experiments conducted
by Monsieur Fery, the well-known French
physicist, it appears probable that one of
the major tronbles experienced by the
amateur who depends upon accumulators
for his high- or low-tension supply will be
obliterated, and * sulphation” will be
known no more.

Closer Investigation.

Though this trouble is: not nearly so
prevalent nowadays as it was in the early
days of broadecasting, it is still of sufficient
importance to make the announcemcnt
particularly welcome, and readers will no
doubt be interested to learn something of
the nature of the discoveries mentioned.

These resulted primarily from a closer
investigation of the generally accepted

mulator the
positive plate
carries lead
‘peroxide, whilst the negative plate carries
only spongy lead, the clectrolyte being, of
course, dilute sulphuric acid, and that when
the cell is discharged both the positive and
the negative plates carry plumbic sulpbate.

Revised Theory.

This latter compound is an insulating
sulphate and obstructs the action of the
cell. Below 1:8 volts, however, the formula
of this sulphate (PbSO,) was found to differ
slightly from its normal value when the
cell was above that voltage—a change
never very clearly understood, but suffi-
ciently recognised to warrant the familiar
precaution always to recharge the cell before
its voltage fell to the figure mentioned.

From M. Fery’s experiments it appears
that the positive plate carries a higher
oxide than the peroxide (Pb0,), and that
it is only during discharge that this oxide
is reduced to the peroxide, whilst on the
negative plate plumbous sulphate, Pb,SO,,
a conducting sulphate, is produced. This
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theory was investigated by exhaustive
experiments, and on the rcsults outlined
the theory appears to be correct.

Peculiar Design.

The outstanding result of all these
experiments is that M. Fery has designed
a new type of cell in which sulphation, as
ordinarily understood, becomes practically
impossible. In thc new design particular
attention had-becen paid to the elimination
of any oxidising agency which might
operate upon the negative plate, and, con-
sequently, air is excluded. The negative
element consists of a single layer of paste
lying upon the bottom of the cell, the posi-
tive plate being placed horizontally above it.

In this manner it has been possible to
afford the negative plate protection from
the air, and also from any bibbles of
osygen which might be generated on the
positive plate. The objection naturally
occurs to one that particles from the upper
plate might fall upon the lower one, but
this has been removed by the interposition
between the two plates of a layer of porous
silica material.

Extended tests of the new cell have been
made, both in charged and discharged

. conditions, without any sulphation becom-

ing apparent ; moreover, the loss of charge
when standing on open circuit is con-
giderably less than that which usually
occurs with a cell of the conventional type.
On the whole, it seems that M. Fery’s
cell constitutes a decided advance in the
design and manufacture of the lead
accumulator.

B o e .

L.F. INSTABLILITY
AND DISTORTION.

(Continued from previous page.)
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to fill a big room is needed a super-power
valve should certainly be employed.

In resistance amplifiers again the first
low-frequency valve is enormously impor-
tant. In the Fig. 2 circuit, for example, we
might employ for reception of the local
station a detector of the high impedance
R.C. type with a resistance of from -5 to
1 megohm in its plate circuit. The plate
magnification so obtaimed is very great
indeed, and if we are not careful V, may be
overloaded.

A milliammeter wired in the H.T. negative lead acts
as an infallible detector of overlcading,

Unless the incom-
ing signal is on the
weak side it seldom
pays to use an R.C.
valve in the first low-
frequency stage. The
milliammeter used as
previously deseribed
will tell us whether
the first L.F. valve is
being overloaded.

<

Generally speak-
ing, the amplitude of
the oscillations rcach-

7

3

ing the grid of V, in
the Fig. 2 circuit from
the local station will
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be such that a high-

impedance valve will be quite unable to
handle them without distortion. A medium
impedance valve may be satisfactory, but
only the milliammeter can tell us whether
in its stead we require a * first L.F,” valve
or even a small power valve,

High Plate Voltages.

In resistance-coupled amplifiers, as indeed
in most note-magnifiers, it is bad practice
to strive after too high a degree of ampli-
fication per stage where purity is looked
for. Supposing that ave use very high
values for R, and Ry in the Fig. 2 circuit
in order to make the most of the magnifi-
cation factor of the valve. We are likely
to lose no small amount of the real music
sent out by the transmitting station and
brought in to the rectifier by the receiving
aerial. Do not therefore err by pushing up
your anode resistance values.

Lastly, remember that note-magnifying
valves demand high plate voltages. If you
starve them in the matter of plate voltage

you shorten the useful portion of the
straight part of the characteristic and cut
down the amount of energy with which
they can deal without distortion. Do not,
I beg you, join those (and there are, un-
fortunately, many of them) who say :

‘ This talk about high-tension voltages is
allrot; my set will work with only 40 volts.”
Their sets do work after a fashion, but their
loud speakers—often their foo loud speakers
—reproduce but a travesty of what the
B.B.C. stations send out.
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A LTHOUGH we hear a

lot about simplifying

radio sets, the average
receiver looks a pretty com-
plicated box of tricks to its
owner when he comes to try
and locate a fault in it. Is
the fault in one of the low-
frequency stages, or is it the
aerial input to the set which
is at fault ? Is the high-
frequency valve really ampli-
fying ? These and many i
similar questions call for sys- !
tematic searching of the set
in order to trace the trouble.. L
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with the grid leak in place,

or out. An inspection of the

Fortunately, this is very
easily done, and the reader
need not fear that a milliammeter or
other expensive instrument is necessary.
For if one, knows where to look, the
set can be very systematically and
thoroughly searched with the aid of only
a humble erystal and an ordinary pair of
’phones. In every set there are certain
“cross roads,” where the traffic may be
intereepted and examined, and even a tyro
can do this satisfactorily, provided. he takes
the ordinary precautions against wires
accidentally touching one another.

1-2. Should results be unsatisfactory, we
know that the fault lies either in the earth
or the aerial leads themselves, or in the
tuned circuit consisting of the aerial coil
and tuning condenser.

Having made sure that this part of the
receiver is working correctly, we can put
back the H.F. valve and the H.F. trans-
former in the receiver and see whether the
valve is really amplifying properly. To do
this we connect our detector across the
points 3-4, i.e. the H.T. plus lead that

goes to the centre

Y

——@#r+ | tap on the primary,
and the plate of the
valve.

If the H.F. valve is
functioning properly
we shall now hear the

HT#+

amplified signals,
#r { stronger than they
were previously at.
points 1-2. (Unsatis-
factory results would,
of course, mean that
| the trouble lies in the

$—@/7- { HF. stage which
4 cannot be functioning
®LT+ | properly if no signals

"jr_ Fel

ysés

are heard across the

"The pairs of pumbers (1-2, 3-4, ete.) show the steategic listening points.

Dealing first with trouble tracking in
high-frequency circuits, we will suppose

that the set,is an ordinary H.F. _ and .

detector as illustrated in Fig. 1. This repre-
sents a typical H.F., Det. circuit with a valve
neutralised in the popular split-primary
method. The pairs of numbers 1-2, 3-4, ete.,
serve as points at which we can listen-in to
the signals running through the set.

As these are high-frequency currents we
shall need the crystal detector to make them
audible, so this is connected to one of the
phone tags. Then a flexible lead is attached
to the remaining crystal detector terminal,
and another to the remaining telephone
terminal, and we can listen-in to the set
stage by stage.

What is Wrong ?

The first question is, is the aerial pulling
its weight ? To determine this we have to
connect our improvised detector across the
points marked 1-2. By connecting the
crystal and telephones across these points
we have in effect a simple crystal set, as a
glance at the diagram will show, so that for
this first test we can pull out the valves and
H.F. transformer, as they will not be in use,
and there is more room without them. If
the aerial-earth circuit is O.K.; signals of
ordinary crystal strength will be heard in
the telephones when they are placed across

points 3-4, the place
where they are trans-
ferred to the detector valve circuit.) i

If the set is O.K. up to this point the
effect should be tried of tapping the signals
across the points 5 and 6, that is to say,
across ‘the H.F. tuning condenser. Good
signals here will show that the H.F. trans-
former is O.K., and if the test is first made
with the reaction condenser set at zero,
and then this is advanced slowly towards
maximum, we can see the effect of reaction
upon the receiver. (In this case, of course,
the detector valve would have to be in-
serted, as it is the

By P. R. BIRD.

A practical article for the amateur radio Sherlock Holmes,

diagram will show that this is
practically the same as the
points 5-6, the only difference
- being that a slightly different
tapping point on the
filament circuit is chosen,
and” listening at the “point .
7 will serve to check the
‘conductivity of the grid
condenser which was not
included when we were
listening at the point 5.

So far we have dealt with
high-frequency currents and
consequently we have had to

I use a crystal dctector as well
as telephones to ascertain what is happening.
In the circuit shown in Fig. 2, which shows
the ever-popular detector and two low-
frequency valves, we shall need a crystal
and telephones only across the points 1-2.

Radio Cross-Roads.

In this, as in-the previous diagram, high-
frequency currents will be flowing here, so
that the crystal is necessary to rectify them ;
but at the remaining “ cross roads ”.’phones
only will be necessary, for the signals will
have passed the detector and therefore will
be audible in the telephones.

‘In a circuit of this type (which, by the
way, .is almost exactly like the Mullard
Master Three and certain other popular
arrangements) a pair of telephones across
the points 3-4 will tell us whether the first
valve is working correctly.

Valves 2 and 3 may be out of circuit at
the time, and, as before, we can test the
effects of reaction by turning the reaction
condenser. If all appears O.K., we can
connect up again and connect our tele-
phones across the points 5-6—i.e. connect
them in place of the primary of the L.F.
transformer. Amplified signals here will
show that the set is functioning correctly
up to this point, so that we can restore the
primary connections and pass with the
telephones to the points 7-8.

Finding the Fault.

If, when connected up to the point 7-8,
we get very weak and unsatisfactory
signals, we know that the fault must lie in
the low-frequency transformer, for this
systematic set-searching has shown that
stage by stage the receiver is functioning
correctly up to this point, and if signals are
quite O.K. at the points 5-6 and have
vanished at the points 7-8, they have ob-
viously become lost in the transformer itself,

plate current of this [
that furnishes the re- \J( 5

action. The first test
across the points 5-6
did not need V, to be
in circuit, as there
will" be signals across 0}

first H.F. valve is
amplifying at high-

Uni¥

LN

frequency and trans-
ferring its energy into
the secondary of. the

these points if the é"
2

HF. transformer
secondary.)

Finally, the tele-
phones and crystal
could be tried across

L

"

e—-GB~

~GB ¥GB

fis.2. '

the points 7-8, either

Here the numbers show how to test & Det. and 2 L.F. set-
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i TECHNICAL NOTES.
+

- KDJUSTING CONE SPEAKERS

LOCAL INTERFERENCE—:C()NDE;NSERS TO- EARTH—PECULIAR
DISTORTION-—-TUNGSTEN FILAMENTS.

By Dr. J.'H. T. ROBERTS, F.Inst.P.
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Adjusting Cone Speakers. )
WING to transport and rough handling
a cone loud speaker is apt sometimes
to get out of adjustment. For proper
opcration it is essential that the pin should
be correctly centred in the collar at the
apex, and if the movement of. the loud
speaker is shifted away from dead centre
there may be a strong tension upon the
pin: this limits the amount of- power
which the instrument can handle without
distortion.

A proper adjustment may easily be made
in the following simple way, which is sent
to me by a reader. What is required is a
‘source of A.C. (A.C. electric-light mains)
and a resistance of about 2,000 ohms (which
may be 2 or 3 low wattage lamps in series).
The loud speaker is then connected to the
electric-light mains through this resistance,
and an A.C. hum will- be heard from the
speaker, the set-screw of the loud-speaker
collar having been previously ‘loosened.

The screws holding the frame should now
be slightly looscned and the actuating
mechanism of the speaker should be very
slightly shifted from side to side and up and
down until the sound is at a minimum,
showing that there is the minimum engage-
ment between the pin and the loosened
collar. In these circumstances, although
the hum from the diaphragm will be a
minimum, there will probably be a con-
siderable amount of rattling at the collar.
The current is then disconnected and the
get-screw of the collar is tightened up again
upon the pin.

Local Interference. )

I wonder how many readers suffer
seriously from local interference ? There
is such a lot of talk about interference from
neighbouring radio receivers, that one is
rather apt to overlook the large amount of
interference that must come from other
sources. On making a few inquiries 1 have
been surprised at the number of cases in
which interference of this kind is experi-
enced, and there must be many other
cases where the interference occurs but is
not recognised by the owner of the sct.

I have a letter before me from a reader,
My, -J.. Colley of Teignmouth, who is a
radio engineer and has studied this question
in his own district very carefully. He gives
me full particulars of various cases of
interference, and one espccially where a
local cinema is the offender. Referring to
gsome recent remarks of mine, when I
mentioned the question of cinema inter-
ference, he says: I read all your articles
in PoPUuLAR WIRELESS, and was specially
interested in the onme which referred to
cinema interference.

“The set is 100 feet from a cinema
loud-speaker installation, and the high-
tension for two moving-coil loud spcakers
(several hundred volts) is produced by a
motor generator. The local electric supply
is 230 volts 50 cycles A.C, -There have

0

been so many complaints that the Post
Office sent an engineer down specially to
investigate. 1 hear that the Post Office
is doing a good deal of work in this matter
of radio interference by .machinery.

Condensers to Earth.

* 8ix microfarad condensers through each
brush of the generator to earth make no
difference and the motor generator is
contained in a steel box and the wiring to
the loud-speaker, ete., is all lead-covered.

“It is curious that the interference can
be avoided sometimes when the set is
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detuned. A screened coil set does not seem
to improve ‘matters and a portable with
frame aerial picks up the interference
badly. The best I can get is two-valve
strength from a four-valve set, which, down
here, is not sufficient to work a loud speaker
properly. 1 have tried both series and
parallel wave-traps, but in no way can I
get reception worth having, even from
5 X X, when the cinema is working.

Peculiar Distortion.

“A peculiar effcet is that there seems
also to be distortion when the cinema is
working, for the cinema apparatus is
switched on and cff frequently, and when
it is switched off the quality at once becomes
normal, )

“1 write this for your information and
that of your readers, as 1 have had much
help from your various articles. The best
I can do, I find, is to use a suitable circuit
and take off the carth wire.”

The foregoing description given by my
correspondent is so complete that it is
scarcely necessary to com-
ment upon it, but I should
be interested to receive from
my readers accounts of any
similar experiences which they
may have had. In writing, it
is best to give a fairly full
and detailed account of your
experiences, mentioning any
‘minor points, even though
they may not seem to you
to have much direct bearing
upon the matter. i

Tungsten Filaments.

At a recent scientific meet~
ing in London a lecture was
given by Mr. C, Paterson, the
well-known engineer, on the
manufacture of _tungsten, and
particularly the production of
tungsten filaments,

Tungsten is a very peculiar

The voltage test is a good one. but to be really valuable it should
be carried out when the accumulator is delivering its full quota

of filament current to the set.

metal and, compared to most
(Continued on page 467.)
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B.B.C. MUSIC: POSSIBLE NEW POLICY—TROUBLE ABOUT THE {

DERBY, Ete., Ete.
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Earl Balfour to Broadeast.

THE speech of Lord Balfour, President
of the English Speaking Union,
which he is making at the tenth

anniversary dinner of that body at the Café -

Royal on ¥riday, June 15th, is to be broad-
cast from London and most other stations.
Lord Baifour will occupy the half-hour
allotted for the broadcasting between 9.20
and 9.50 p.m., with an important speech
on Anglo-American {riendship.

B.B.C. Music : Possible New Poliey.

At a dinner party during his recent
* Midlothian Tour,” Captain Eckersley
revealed the interesting news that the
B.BC. is now reviewing the whole of its

policy on music. With the prospective
advent of the Regional Scheme, and the
simultaneous improvement of international
exchange of programmes, Savoy Hill is
debating whether it may not be possible
to dispense with practically the whole of
its orchestral organisation. -
One thing appears to be decided, and that
is that all orchestras outside London will
give way to trios in the near future. The
future of London’s orchestra is in the
balance. The idea of developing a world
orchestra is no longer in such favour.
. The reason for this change appears to be
that as part of the work of the Union
Internationale de Radiophonie, Germany

(Continued on page 466.)
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NY constructor or
bistener who takes a
pride in the operation

of his wireless set with a
view to sccuring the best
‘working conditions and true
reproduction must rocognise
that this condition is met
best by being in a position to
make certain measurements
of current and voltage as far
as the sources of low tension,
high tension, and grid bias i
are concerned. z
Let me illustrate the fore-

going remarks by a case which ¢
occurred only this week. A t
friend of mine had a receiver
incorporating Reinartz reac- x
tion which failed to oscillate
over the whole of the range
for long and short waves,
the set in question heing a detector followed
by two low-frequency coupled stages which
should have given him at least half a dozen
stations on the loud spealker.

An Obscure Fauit,

He had tried various H.T. voltages, a
number of valves in the detector position
of both high and low {mpedance, but stili
failed to get that control of volume which
should have bcen apparent with the sct.

A new accumulator was purchased, since’

for some reason he suspected his other

model of being in a poor condition, but a-

further test produced no better results, and
on someone telling him that he ought to
find out whether his H.T. battery had run

down, by measuring the voltage with a-

meter, he bought an instrument of -the
cheap pocket variety. .

Reaching home that night he immediately
measured the voltage of his H.T. battery.
Ah, here was the fault, for it only registered
60 volts instead of the 100 marked against
the sockets.

Fceling pleased with his discovery, he
obtained a new H.T. battery, and in a state
of great expectation connected it to the set
in lieu of his old one, and listened for the
glorious burst of volume he felt suro
ewould come, but although he tried out
every H.T. tapping, he failed to achieve
his object.

In desperation, the old and new H.T.
batteries were joined in series and a further
assauit made, but the only effect was to
bring about impure reproduction and a
failure to oscillate. [ found my friend in
rather a desperate frame of mind when I
arrived on the scene, so at once offered to
lend a hand. )

A Misleading Measurement.
As far as his volfage measurements were

concerned a glance at the meter he had’

employed was sufficient to show that he
bad been led to an erroneous eonelusion on
that score. On bringing along a reliable
high - resistance voltmeter; I found his
original H.T. battery registered 90 volts as
against his reading of 60, so the trouble
did not lay in that direction. and in a
short while it was traced to very long and
high-resistance lead-in and earth wircs, and
proper recaction effects were soon brought
about by the insertion of a fixed serics
aerial condenser,

The best solution, of course, would have
been the shortening of these leads and the
substitution of a more efficient earth, but

e e e e e  uru e

one illustrated with rangbs of
15 milliamperes, 7'5 wvolts,
and 150 volts, controlled
by a switch which not only
alters the range of tho
mstrument, but also the
-cennections external to it.
In view of previous informa-
tion which has been given
in these columns on ths use
of meters, it will only be
necessary to reiterate a ‘few
of the most important

Meters form the eyes of the true radio experimenter, for
without them he is. almost completely ignorant of what is

taking place in his receiver.
By H. J. BARTON CHAPPLE,

W.Sch., B.Sc. (Hons.), A.M.LE.E., A.C.G.I, D.I.C,

conditions of environment precluded this.
In any case, the set functioned quite well
with the expedieut adopted, and my friend
is-now a much wiser man.

His low-resistance” voltmeter had taken
such a heavy current from the battery
when making measurcments that the read-
ings were quite false, whereas if he had
sccured -a reliable high-resistance instru-
ment in the first place, he would have been
sparcd the cxpense of a new accumulator
and H.T. battery. '

The illustration should impress apon
readers that, although measuring instru-
ments serve a very useful purpose and are
really indispensable .in . many dircetions,
they must, i1 the case of. voltmeters, be of

An ccenrate meter, at a popular price, made by
Fecranti Lid.

sufficiently high resistance to cause no undue
drain on the batteries when mecasurcments
are being made, and in the case of ammeters
-or milliammeters possess a low 1esistance,
so that the constants of a circuit are nog
altered when the meter is inserted in series
for taking readings, and, if desired, may be
left in as a permanent eonnection.

Three Useful Ranges.

I always make a practice of using one or
more instruments during the course of tests,
the type chosen depending upon the work
in hand. In the case of measurements and

tests on an ordinary broadeast recciver, re-

course is made invariakly to a triple range
Ferranti meter, the favourite model being the

measurements. .

In the case of valves, par-
ticularly with regard to the
filament voltages, it is wise
to adhere to the maker’s
figures, and. certainly in no
case must the maximum
rating be excecded, other-
wise it will be verily a short
life and a gay one as far as the filaments
are concerned. Similarly, a voltmeter will
enable not only the voltage at the receiver
terminals to be found, but also that actually
existing between plate and filament for the
valve itself.

Koo

Voltage Drops.

The fact is.often overlocked that there
is a loss of voitage in the resistances,
inductances, chokes, etc.,, which con-
stitute the circuit between valve anode
and battery, and by calling in the aid
of a reliable meter these details can be
elucidated and the best working con-
ditions determined. While a hydrometer.
reading gives perhaps the best indication
of the state of the charge held by
the L.T. accumulator, voltmeter readings
are particularly useful guides in this
direction.

As far as the milliammeter is concerned,
it is often stated that this iz even more
essential than the voltmeter. It gives an
mdication of HL.T. current:consumption, so
‘that adjustment of the proper voltage,
both H.T. and G.B, can be made for
economical working, the life of the H.T.
battery being prolonged thereby. )

Tracking Distortion,

To ascerfain whether the valves arc the
cause of distortion in a receiver the milli-
ammeter can be pressed into service. By
joining it in the plate ciccuit of the last
valve it is possible to note whether théro
is any appreciable movement of the ncedle
when signals arc being received.

If there is, then overloading is present
-due to insufficiecnt H.T. or incorrect G.B.,
or more possibly as the outcome of the use of
an unsuitable valve—i.e. one incapable of
handling the power. Of course, the un-
steady reading may be due to an inherent
defect in the valve itself, but this can be
proved quite read:ly.

Again, by including the milliammeter
in the plate circuit of the detector valve,
it acts as a reliable. indication of oscillation.
When using grid-lcak rectification the
application of reaction causecs the meter
needl®d to show a gradual current decrease,
a violent kick occurring when oscillation
actually takes place.

The list of uses can be still further added
to, such as, for example, resistance measure-
ments, continuity tests, intermittent con-
tacts, ete., but enough has been said to
point out the obvious advantages open to
those in possession of meters.
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THE “ ANTIFODES ADAPTOR.”
The Editor, POPTLAR WIRELESS.: .

Dear Sir,—I feel I must let you know what splendid
results I am having with the ‘* Antipodes Adaptor.”
I have made up two short-wave zets before, but owing
to bad conditions, such as aerial screening by tcle-
phone wires on all sides, and_electric-light wires
running almost direetly overhead, I could get nothing
hut a tremendous buzz, which could be tuned in but

_not ont, with faint spcech and music sometimes, so I
gave up short-wave work for the time as a bad job.

So it was aot fith much hopes of success that I
started building ** A.A.”; in fact, if T had not had
the parts by me I don’t suppose 1 should have done.

But, anyway, I did, with the following alterations :
4 meg. grid lea\(, -0002 reaction condenser, and R.1.-
Varley H.F. choke. I plugged it into my straight
three and switched on, quite expecting the old buzz,
but there was not a sound of it, so I tried for oscilla-
tion, and found plenty all round the dial.

Next I tried for some stations, and up to the
present have received the following :

PCJJ on 301 metres. Vol. R.8, no fading, on
loud speaker.
2X AT on 31'4 metres. Vol. R.7, fading noticeable,

on loud speaker. . .
KDXK A on 43 metres. Vol. R.5., rapid fading, on

loud speaker. :

T I L on 42 metres, Copenhagen. Vol. R.7, no fading,
on loud speaker.
2 N M (Mr. Marcuse’s station) on 32:5 metres. Vol.

R.G, slight fading, on loud speaker, i
3 1, O (Melbourne) on 32 metres. Vol. R.4-5, slight

fading, on loud speaker.

2 F G (3ydney)on 28-5 metres. Vol. K. 2-3, bad fading,
on 'photies, .
Radio Lyon (Rhone) on 40-2 metres. Vol R.6, slight

fading, on loud speaker.

Also, what I suppose is the two-way telephone
between here and 4Ameriea, but they gave no details.
and I was using an exp~rimental coil of 3 turns grid 3
reaction ard 3 aerial, with the tuning condensecr
nearly at the minimnum setting. Speech was quitc
clear, though I should say approx. 1,520 metres. s

Has anybody received 2X AD and 58 W on
“AA” yet? Ii so, I wonder if they would give
d_?ra:ils of ccil, please, as I have not had a trace of
either,

Thauking you for an exceptional short-wave eir:
cuit. c

Yours faithfully,
I". BURNEY.
Herts.

THE “ PROGRESSIVE »’ FOUR.
Tha Editor, POPULAR WIRELESS. .

Dear Sir,—First I wish to offer my thanks and
congratulations to Mr. Dowding for hig very fine series
of constructive articles on his * Progressive’ Four.

Well, I hooked up that set,'but used plug-in coils
fn both aerial and det. circuits and then added two
choke-coupled L.F. valves, also choke-tilter output
and 1 think it eapable of holding its ewn with the
best. I have had reception from sixteen countries,
including U.S.A. and Canada,

Yesterday, January 22nd, I put in 4 8.W, coils,
but could not get anything properly, so still with
the ’phones on I pulled out the 4 S.W, coils and
then Morse came in lovely without a coil in the set,
so I thought I would just sce if.I could pick anything
up. I picked up speech and heard somcone calling :”
‘* Hello, New York!” _Then a family conversation,
and then & voice: “I amn speaking to' you from
Ottawa, Canada ; it is quite nippy to-day. It is
twenty below to-day.”” <Then more private talk.
and thea * good-bye.” Then what I took to be,the.
female operator at Ottawa again calling’ New York
before they were cut off. y

HAVE been asked scveral times lately
whether I consider that it will be long’
before broadeasting ' is  carried out

éxclusively on the shorter waves, and’ the’
200-600-metre band relegatéd to the ship®
and shore spark stations.” My answer is,
most emphatically, that I do not consider
that this is likely to happen for many years,
if at all. i

The short-wave bands are being proved:
to be much more relizble than they were at
first thought to be, but their very nature’
makes them in many ways quite unsuitable’
for broadcasting’' except over very ‘long
distances. For instance, there are times’
during which a broadcasting station on a
certain wave-length could not bc received
by any receiving station nearer than®
600 miles. .

These times, of course, would be different
for different wave-lengths, but they would
always exist.” Thus, to carry on a twelve™
hour service a broadcast station would

~ Dear Sir,—I am quits in agreement with your

B >+

- Wonderful Success.

_utilised to an even greater extent for long-
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“ gwinging-coil "’ reaction can be quite as efficient as
“ Reinartz * reaction. 1 have myself reverted to this
system after 12 ‘months of the- latter, and find™Y¢
equally efficient on all wave-lengths. As regards
short-wave ireception, I can.obtain efficient reaction
coupling batween 17 and about 40 metres without
changing the plug-in coils. “The réaction is particularfy
smooth if thie grid-leak return is taken to a potentio-
meter across the L.T. I am using a Lissen friction
geared coil-holder, Ormond vernier condenser dinl,
and earthed' metal lining to paiel.- The spindle of the
coil-holder is also earthed

1 Yours ia it.hf ully,
*

B e o S S R e S S = 0—0-*
| CORRESPONDENCE.

THE “ANTIPODES
ADAPTOR."

THE “SYDNEY " TWO—
| SWINGING-COIL REACTION.

Letters from readers discussing interesting and
" tépical’ wireless events, or recording unusual
experiences, are always welcomed ; but it must
‘& be=clearly understood that the publication of
such does in no way indicate that we associate
“ourselves” with the views expressed by our
correspondents, and we cannot accept any
responsibility for information given..—EDITOR.

VictoR B. DUPERE.
Hests.

The Editor, POPULAR WIRELESS. )

Dear S8ir,—My experience with swinging-coil
reaction is like J. C. G.’s. On the long waves and
on the broadcast band swinging-coil reaction builds
up volume evenly and smoothly up to the point of
oscillation. "On the short waves it is quite as satis-
factory down to 30 metres, but lower than that I
cannot get a whisper. Hoping to hear from some
reader of “ P.W.” who can go lower than 30 metres
* =] e e - with this method of reaction.

~ Yours faithfully,
Co. Wexford.

J. B;

I can tune in Daventry 100 miles without earth or

aerial ; in fact. with the_aerial earthed, and if I

grip_ the aerial terminal of the set I can get it on the
loud speaker.

HOME BROADCASTING.

" The Editor, POPULAR WIRELESS.

Yours faithfully, Dear Sir,—I have been a reader of ‘“ P.W.” for
A F. some considerable time, and would like to describé
a little experiment of my own which will no doubt

be of intercst nnd amusement to readers.
1 ran a length of twin flex from my set (1 H.F., Det.
and 2 L.F,) to apother room in which we have our
iano, at this end of the flex I connected a horn type
oud speaker to serve as a microphone. I next
removed my H.F. transformer and connected one
flex lead to the aerial side of “ grid leak and con=
denser *’ (which are in parallel), and the other lead to
earth circuit. I then connected another loud speaker
to the output terminals in the usital way, and found
much amuscment in transmitting musical items from
one room to the other. For best resuits I found it

Rotherham,

| ) THE “ SYDNEY TWO.
The Editor,- POPULAR WIRELESS. .
Dear Sir,—I originally buiit the * Sydney ' Two,
and had excellent results with same, and when par-
ticulars of * Antipodes Adaptor ” came out I saw it
was just the sort ¢f thing required, and built it, but
modifying it to suit the tuning and reaction arrauge-
ment of * Sydney’” Two.
My main set is a straight 0-v-2, and on Saturday
r‘x‘irggt ‘(ISupday momi}x;g) 1 l.listex]led on tl’gu;il spt;\tll(ertm
giving speeches of - welcome he antie " 2
i . necessary to let the earth wire remain connected;
afsgséi‘:agc‘aso (5250 & GlH) TG RO,y (B Y WKl aladt }l;cv:rsc qugtl'(_er conﬁections to the best advnnfage:_
“I'think “ P.W.” leads the way for designs. Please  #0 the trahsmithing enc. s
accept the thanks of a reader from No. 1, and more I turned out my H.F. valve as it was cut out of

5 i circuit. k
JDower to your ethow. Yours truly Grid bias, H.T. and valves remained, sct as usual,
' B EH and I also found it ncecessary to leave the reaction
‘Abertridwr. . = g;nl ;P)}u,lgged in, as it, of course, comes in circuit with
0 e H.T. :
THE *L0-COST * CRYSTAL, kng‘(:_stof\_vlshes to “P.W.” It is the best weekly 'I
The Editor, POPULAR WIRELESS, Yours faithfully,
Dear Sir,—In a recent issuc of POPULAR WIRELESS A. J. PEIRCE
you recommend the * Lo-Cost ”’ Crystal Set. I am Sussex. i 1

pleased to inforin you that I have given it a trial,
and am delighted with the results of so simple a set.
I have made many crystal sets, and more costly ;
but this heats anything I have yet attempted.
1 strongly recommend it to all amateurs. 1 not
only tuned in my local station, but by adjusting the
clipg I tuncd in the Manchester station, being 35
miles away, I shall recommend it to all my wireless
friends, Best wishes.

¢“ A WONDERFUL CIRCUIT.”
The Editor, POPULAR WIRELESS.

Dear 8ir,—8ome .time ago I made up one-of Mr.
Dowding’s novel Filadyne receivers. Using only
one valve I have tuned in dozen of stations with
absolute clearness, using telephone receivers. Two"
or three stations I have tuned in a loud speaker
sufficiently strongly to hear them all over the room.
The strength of the ittle set is almost equal to that
of a three-valver possessed by my friend. The Filadyne «
is a wonderful circuit and mnust surely be one of
Mr. Dowding’s greatest inventions.

Yours faithfully,
W. K. R.

Yours truly, B
Goldenhill, Stoke-on-Trent.
. . SWINGING-COIL REACTION.
The Editor, POPULAR WIRELESS.

correspondent, J. C. G., when he states that London, E.C.10.

-ttt XK continue to descend. In these cases, where
¢ we have expert operators at both receiving :
L SHORT,W AVE : and transmitting ends, there is no real
y objection to a change of wave-length every
h NOTES hour, if the results justify it.
By W. L, S,

|

b B D s S SR SRSy 3

Of course, the few short-wave broadcast
stations that do exist have met with
wonderful success and become extraor-
dinarily popular. I think this is, however,
chiefly due to the listeners of the type who
derive more enjoyment from the knowledge
that the station is some thousand miles
distant than from the actual programme they
are receiving.

I think also that short waves will become
. even more reliable than they are at present
when a little more experimental work has
been carried out. As a matter of fact,
‘much of the unreliability attributed to :
them when they were first “ discovered
has since been put down rather to the
freakishness of the apparatus used than to
.the particular wave:lengths employed !

A

have to make three or four changes of wave-
length during the day. As long.as we have
listeners we shall always have those who
wiant . absolutely foolproof sets, and how
would they fare with a * movable” pro-
gramme of this type ? -

B! think short waves will, however, be

disfance communication. between commer-
cig‘;,l stations. Already the air is full of them,
below 50 metres particularly, and they still
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HAVE you built
your portable

for' this season’
yet ? Probably mnot,
because most of us
have a habit of leav-
ing that important
job until the last week
before our holiday is
due, and then rushing
it through in great
haste when it is sud-
denly realised that
the time' is drawing
very near. Why not
begin in good time
this year, and have
the set ready for picnics and outings all
through the summer ? )

Just what kind of portable to build is
always & difficult question to decide.
Certainly, it is very pleasant to be able to
gather round and listen to the programme
on a loud speaker, and it is likewise very
convenient to use a folding frame aerial ;
but all this requires two things on your
part; (a) a fair amount of available cash,
and (b) a pair of strong arms or a car to
carry the outfit. A very large number of
people limit themselves to quite a small
get, considering that the outlay and weight
are not worth while to obtain loud-speaker

ZUHHBHDTTRERE e e
S COMPONENTS AND MATERIALS.

1 Attache-case, about 8 in. x 13} i
inside dimensiéns, and about 4} i
to 5 in. deep.

2 ‘0001 mfd. miniature type variable
condensers (Peto-Seott in set, Cyldon,
Ormond, or any small type).

1 On-off switch (Lotus in set, Benjamin,
Igranic, Lissen, etc.).

1 H.F. choke (C.D.M. in set. Any
compact type, Burne-Jones, Igranie,
Lissen, Ormond, etc.).

1 Sprung: valve holder (Igranic im set.
Any standard type, Benjamin, Bowyer-
Lowe, B.T.H., Burndept, Burne-
Jones, Lotus, Pye, W.B., ete.)

1 001 mfd. and 1 '0003 mid. fixed
condenser (Clarke, Dubilier, Goltone,
Igranic, Lissen, Mullard, T.C.C.,
ete.)

“1 2-meg. grid-leak and clips or holder
(Dubilier, Igranie, Lissen, Mullard,
etc.).

4 Terminals.

1 Ebonite strip, 8} in. X 23 in. X } in,

4 pieces of wood, §-in. thick, cut to the
sizes and shapes shown in the wiring
diagram. ;

2 Tapping clips. .

2 H.T. plugs (Clix, Eelex, etc.).

2 Small sockets (Clix, Eelex, ete.).

2 Valve pins or special spring pins, such
as the Clix and Eelex types. (These
are for the coil fitting.) .

1 Insulating tube, 3% in. X 24 in. (Pirtoid
in original. Any good material).

Wire for coil, flex, material for wiring-up,
ete.
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signals, while further to simplify the set they
are content to use a length of wire slung
over a tree as an aerial, which again permits
a'smaller number of valves to be used.

Real Portability.

" To mect the needs of believers in this

kind -of portable we have produced the
“ Summer” One, which you see in the
various photes - herewith. - This is not

NI am

portable ome-valver which gives

excellent results and costs very
little to make.

By THE ‘“P.W.” RESEARCH
DEPARTMENT.

-

* -

I Here is a really and truly ¢ all-in »’ ’-
+

*

oo
merely a compact little set in a ecarrying

‘case, but it is a properly worked out

complete receiving equipment arranged in
a really convenient way for carrying about.
It is so small and light that you really and
truly can earry it quite long distances
without getting an aching arm, and packed
away in the case are all the accessories
needed, including a reel of wire for an
aerial, earth pin and lead, H.T. and L.T.
babl:eries, ‘phones, and long- and short-wave
coils.

The whele outfit, too, can be made very
cheaply indeed. The fibre dispatch case in
which it is assembled costs only 3s. 9d. in
a Fleet Street shop, and you will see for
vourself that only a _very small number
of components are called
for in the set itself, and
these are of types cost-
ing very little.

453

For example; no full-
sized variable conden-
gers are required; both
,the tuning,andreaction
controls being of- the
miniature 0001 mfd.
type, which are small
and light, as well as
inexpensive. The set
itself need not cost
you more than about
25s. In addition, you
will want a small
2-volt unspillable
accumulator, and a
small H.T. battery of
about 30 volts. (The

available space nicely.)

The circuit chosen for use in the *“ Sum-
mer” One is a simple one which can be
depended upon for good sensitivity and a
moderate amount of selectivity (quite as
much as you are ever likely to nced with
a portable). There are two special features,
tho first being the provision for variations
of aerial coupling. This is done by placing
the tapping clip on the end of the flex lead
from the aerial terminal; either on one of the
lower tappings on the coil (try each in turn
on any given aerial), or on the same tapping
as the clip on the end of the flex lead from
the grid condenser.

-Suiting Different Aerials.

The first scheme gives' auto-coupling,
ihich is usually best with full-size aerials,
and the other provides direct coupling for
use with small aerials. The second tapping
clip (the one -on the end of the flex lead
from one side of the grid condenser) enables.
you.to obtain two different ranges of wave-
lengths, and so cover the whole broadcast
band with so small a tuning condenser.

This is the other special feature of the set,
and you will find that with the clip on the
90th turn -tapping you can get stations
up to about 450 mectres.
For those stations between,
say, 400 and 550 metres

(Continued on nex! page.)

Siemens 14F fits the -
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!} THE “SUMMER" ONE. i

z (Continued from pr eviots page.)
*
you should put the clip on the end of the
coil. This scheme enables you to work
“always with only a small capacity across:
the coil and so obtain particularly loud-
signals.

“You will not find the construction of this
little set at all difficult, although you will
have to cut some pieces of wood to various
special shapes. This is easily done, how-
ever, with the kind of saw we all possess,
and all the dimensions you need ‘can be

Y

b <ot <t -0
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The Lheoretmal cu'cuit of tbe * Summet *’ One.
? is the earth terminal.

got from the diagrams, so that we need not
waste time by describing everything in
words.

One or two special points call tor ex-
planaticn, however. First of all, you
will notice that the picce of wood carrying
the coil sockets is cut to a rather_peculiar

shape, and this was done to make it easy
to get the valve in and out of its socket.
This piece of wood must be of a well-
seasoned dry sort, since the coil sockets
are mounted direct in it, without separate
insulation, and we must not have leaks
here. If the wood is well dried there need

.be no fear of trouble.

So far as'the rest of the constructional
work is concerned you will find the photos
and diagrams will give

the turns up
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the wiring diagram (another letter R on
the set itself will be useful later).

Now secure the end of your No. 34 D.S.C.
wire (first barmg the end, of  course)
under the “ R ” pin; and proceed to. wind
on 35 turns in a smg]e close layer (push
.tight ‘with your thumb-
nail). This done, cut the wire and secure
the end by passing it through a small hole
in the tube, take it along inside and fasten

sockets (Clix again) on the wooden base in
the sct must, of course, be similarly spaced.

Winding' the Coil.

‘Now for the windings : oni each coil there
are two windings, one for reaction and one
for tuning purposcs, the latter being
provided with certain tappings.
low-wave coil the tuning winding has a
total of 110 turns (of No. 26 D.S. C. wire),
and the reaction coil comprises 35 turns
(of No.34 D.S.C.), both in the same direction,
that is, as thouzh one wére a continuation
of the other.” Note this point carefully, for
it is important.

Here are detailed instructions for setting
about the winding of the low-wave coil :
first, scratch ‘the ‘letter R on the tube
beside one of the pins. This will serve to
indicate that this is the one which goes
into the socket marked ** Reaction” on

Although the set is so compact, the wiring is quite accessible.

On the’

.you all the informa- P =
‘tion you need, and it L?_ T -
only remains to de- L S %
scribe the coils.  The I i 1% -?-
basis in each case is a 25—.«_ /:,,,_{_,
picce of insulating tube | 2% °“|‘ ____ e T __
2} in. diameter and i

. = /-’/——>l | 1 l(— ‘)
3% in. long. At each LT Swiren 71'/~/~5 A’EAcr/o/v | %
extreme end of these ), Conosmser onDENSER A
you should fix some- "?7+M~w‘ 5
thing like a valve pin - B
or a “Clix”  spring M )
plug, so that they come
37 in. apart. The two correspcndmo it under the pin at the other end (this is the

[ D ”» ln)

Next make another small hole in -the
tube close beside the one you used in
finishing off the last winding; pass the end
of the No. 24 D.S.C. wire through -this,
take it along inside the tube, and secure
it" under the “E” pin, along with the
‘termination of the reaction wmdma

Making Tappings.

Now, you can proceed with the tumna
Wmdmg, beginning close up to the reaction
coil (leave only abont Jth in. space
between them), and putting .on the 110
turns in a single, close, tight layer as before.
As you put on this winding you should make
tappings at the 20th, 30th and 40th turns
(these are for ithe aerial clip), and also one
at the 80th turn,(for the other ‘clip, which
controls the tunitig range). and this” is
easily done by tw 1stmo up a small loop, to be
scraped bare later, at each point.: On
arriving at the hmsh (v. hich wil} .be,close
to the 1B pm)e cut off the wire’ ‘and
secure it by passing jt- th;ouﬂh two smrall
holes in the: tube.” leaving “about’ 3 an.
projecting for the attao[mxent of - aJchp
when. required. -~ .

The coil is now complete, .and you tan
fit, it into its socket (take care that it is the
right way -round) and ‘proceed to” test out
the set. It is best to do this on an- ordinazy
a¢rial and earth at. first,-and this is the
way you should do it:. you will require a
2:volt valve of the H.F. type (D.E.L.210,
PM. 1 HF, 210 HF, 882 ILY. ., ete.),
and you should insert the plags in the
H.T. battery so’ as to.give it the maximui
Vi oltage/ avallable:

First Tests.

Place the acrial clip on ‘the 30-turn
tapping, and the other clip on-the end of the
tuning coil. Now proceed to vary the
tuning condenser, keeping the sef all the
while Just below the oscillation pomt by

adjusting the reaction.condenser, and you

should easily pick up 5G B, in practically

-any part of the country. That having been

done successfully, move the “ wave-length
tapping clip down to the 80-turn tapping
and try for the nearest ordinary main
station, and when this has been found try
moving the aerial clip to each tapping in
turn until you find the best one.

“Then take a tun round the tuning

(Continued on page 466.)
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........ . .
Great artists are assembled at Covent Garden.
They * are going to broadcast to you. You will
hear singers you have never heard before, and
you may never hear them again. Take full ad-
vantage of your present opportunities therefore.

Be sure you use pure H.T. current in your cet for

the forthcoming opera broadcasts—-snch pure !
D.C. current as you will get if you use the Lissen s
New Process Battery. You will start listening
earlier—you will continue listening Ionger if you
have a Lissen New Process Bauery in your set.
Because the song is clearer, the music sharp and
wonderfully distinet, and you will get true light
and shade in the reproduction. This fine quality
lasts right through the longest programme.

No other battery gives the same fine current—the
/ same sustained power as the Lissen Battery be~

cause in no other battery do you get the new pro-
cess and new chemical combination which is used
only by Lissen, and which is now such an estab-
lished success that it is in practically universal
use wherever fine broadcast reproducuon is
appreciated,

10,000 radio dealers sell the Lissen Battery—ask
for it in a way that shows you will take no other,

60 volt (reads ( D50 & B & giod 7/11 {
100 volt (reads 108) . .. .. 12/11
60 volt (Super Power) .. .. .. 13/6 |
9 volt Grid Bias .. .. .. 1/6 “
Pocket Battery 5d. each, 4/6 doz. ;

Iy

p—

LISSEN LTD., 8-16, Friars Lane, Richmond, Surrey. Managing Director : Thomas N. Cole.
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! THE “SUMMER" ONE.

: (Continued from page 454.)

i -t

condenser in search of foreign stations, and
g0 become accustomed to the bhandling of
the set. The number of foreigners you
pick up will scon convince you that no
efficiency has been lost in making the
“ Summer One ” so compact !

By the way, no graduated dials or scales
were fitted to the condensers on the original
set, because it hardly seemed worth while
to do so. The point is that since the set
is constantly used with different kinds of
aerials, no permanent readings can be
expected, and so gradations are of no use
and one might as well-be content with the
plain knobs and pointers supplied with the
condensers (the Cyldon * Bébe ™’ condenser
has a miniature graduated dial fitted as
standard, so the point does not arise in this
case).

Makeshift Aerials,

Having got a general idea of the handling
and behaviour of the set, you-will be ready
to take it out into the country and try it
with makeshift acrial and earth arrange-

with them a long length of posh rubber-
covered flex for the aerial, which they fix
high above the ground by climbing. trees,
and this is no doubt a very worthy pro-
ceeding, since it guarantees good, strong
signals from two or three stations almost
evervwhere.

However, it involves some strenuous
effort and a certain amount of extra weight
to carry, so it is suggested that (at first,
at any rate) you should try taking a bobbin
of No. 24 D.C.C. wire in the case and
throwing a 20 or 30-foot length of this as
high as you ean in whatever trees or bushes
are available.. You will find even so poor
an aerial will almost always give you
quite adequate signals up to 20 or 30 miles
from a main station, and much further from
5GBand 5 X X.

Earthing Methods.

For the earth you can quite well use simply
another similar length of wire lying on the
ground and acting as a “ counterpoisec,”
since this again will serve perfectly well
at all moderate ranges. For greater dis-
tances it may be desirable to use an earth-
pin, which may be simply a piece of } in.
brass rod of a length to fit nicely inside the
case, and provided with a short length of
wire to connect it to the set. This pin, of
course, should be inserted in the dampest

Popular Wireless, May 26th, 1928.

Finally, you will probably be interested
to zee in next week’s issue a short article
describing the experiences of a member of
the technical staff who took the * Summer
One” away with him for a week-end in
the New Forest. (Note: Details of the
high-wave coil for 5 X X will also appear
in the same issue.) :

koo i S S o SR S S R

! WET H.T. BATTERY i
! HINTS.

4
* e

>+ >osK

F the zinc for wet H.T. batteries is
amalgamated at home it should be re-
membered that the solution of mercury

perchloride is very poisonous, and if allowed
to come into contact with wounds or,
broken skin the results may be scrious.

* * *

To prevent evaporation of the solution
during the summer, a thin layer of light oil
should be poured on to the electrolyte after
the cell is filled.

* L d *

When the electrolyte is poured into the
wet cell it is essential that it should not be
allowed to splash the container, or any part
of the cell which is not to be submerged, or
the cell will certainly give trouble due to

ments. Now, some people like to carry  ground you can find. creeping.
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EKCO'S LATEST AND GREATEST-—
BRAND NEW PERMANENT TRICKLE CHARGER

02/6

RETAIL

HARGES accumulators safely,
silently and soundly from
A.C. Mains. Voltages of 100 to 120

or 200 to 250 with frequencies of
40 to 100 cycles in each case.
Self-contained with a sturdy step-
down transformer constructed of
highly - insulated windings which
S supply required voltage and
current to a Westinghouse Patent Metal Rectificr, that completely
dispenses with the bugbear of valves and their expensive renewal.
NO REPLACEMENTS OR MAINTENANCE COSTS ARE
NECESSARY. Will last many years without attention. Size
6% inches by 4 inches by 4 inches.
Efficiency guaranteed second to none. In metal case with
extremely neat bronze-oxydised finish.
Charging rate is } amp. continuously to 2, 4 or 6v. cells. Charging
rate when electricity is 6d. per unit is approximately 8o hours for 6d.

Two models are supplied :
T.500 for 200-250v. 40-100 cycles. | T500a for 100-120v. 40-100 cycles.

\ “EKCO"” WORKS, DEPT. A.,
EM_QLEEB LONDON ROAD, LEIGH-ON-SEA.

SAFETY FIRST

NSTAL the Marconiphone Combined Lead-in

Tube and Earthing Switch—it definitely
protects your reteiver against lightning. The
special convenience of this Marconiphone
product is that though it earths the aerial
outside, the switch is controlled from within
the house. The switch is positive in action
and can be fitted- in a few minutes to any
door or window.

PRICE 7/6, from all radio dealers.

; ‘
i R fil THE MARCONIPHONE COMPANY LTD.,
AR Z A 210-212, Tottenham Court Rd., London, W .1,

MARCONIPHONE

COMBINED LEAD-IN TUBE AND .

OF THE .o EARTHING SWITCH
BEST 7%

-IT. SIMPLIFIES SOLDERING

All Hardware and Iron-
mongery Stores sell FLUX-
ITE in tins, price 8d., 1/4
and 2/8. Another use for
Fluxite—Hardening Tools
and case Hardening. Ask
for leaflets on improved
methods.
FLUXITE LTD.,
(Dept, 324), .
Rotherhithe, S.E,16.

FORMO-DENSOR

FOR USE AS
Neutralising Condenser
Aerial Condenser
Grid Condenser
Reaction Condenser
Phasing Condenser
Tone Control Condenser, ete.

A sound variable condenser
which fills a long-felt want.
Specially designed to take the
place of the hitherto generally
used Fixed Condenser.

FORMO HANDBOQOK. Practical
gg(gxits. Blueprints of two sets, ete.,1/-.

6 Capacity ranges, and each in
Baseboard and Panel models.
292, GRICKLEWOOD LANE, N.W.2

‘ Phone: Hampstead 1787
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The constructional arlicles which appear from lime
to time in this journal are the outcome of research and

experimental work, carried out with a view to.improting -
As much of the

the technique of wireless receivers.
informdtion given in the columns of this paper concerns
the most recent developments in the radio world, some.
of the mivangements and specialities described may be
the subject of Letters Potent, and the amateur and the
trader would le 1well advised to oblain permission of
the patentees lo use the patents tefore deoing so.

QUESTIONS AND
ANSWERS.

¢ FIELDLESS ** COILS.

H.L.P. (Nottingham).—“ A friend of mine
brought me back from America a book de-
scribifg the construction of a three-valve set,
for whi¢h tremendous leng-distance reception
is claimed. The diagrams look pretty much
the same as British' diagrams, but, there is one
thing that puzzles me, and that is the use'of
*“ fieldless * coils.

Popular Wireless, May 261k, 1928.

“In two places the coils are marked * fieldless
coils,” and I am not sure what this means, or
whether I can get coils"of this type in this
country. Can you tell me ?”

Ficldless coils are those in which speciai steps have
been taken to reduce the arca over which the
magnetic field of the coil s distributed. As you
are probably aware, the high - frequency electric
currents flowing in any coil arc accompanied by
corresponding inagnetic fields, which rise and fall
with every fluctuation of the high - frequency
current.

These magnetic fields sometimes exist for a space
of inches around the coll, and consequently they can
give rise to all sorts of undesirable coupling effects.
Where there is plenty of space. such coils can be well
scparated from each other and from the neighbouring
wiring etc., so that undesirable interaction is not
trouplesome ; but when building specially-compact
recoivers, or those in which the design calls for certain
components to be placed in close proximity, steps
have 'ta be taken io reduce the magnetic flelds of
radip-frequency coils. )

If, for instance, two half coils are used, wound in
opposite directions and suitably spaced, the ficld
due to the current in one half will tend to nudlify the
effect of the field due to the current in the other half,
and consequently the external magnetic fleld of such
a coil is greatly reduced. .

There are several types of such ficldiess coils
obtainable, (all relying on this general principle
of the opposltion oi the magnetle fields) the most
popular ones being astatic coils and toroid coils.

A DUD EARTH.

B. B. W. (Newmarket, Cambs.}.—*“ 1 do not
know anything about the theoretical part
of wireless, but I can tell good results from
bad, and I know that my one-valve set is
not half as good as it was a couple of months
ago. Two of my friends have had a go at
it at different times, and one has tried his
own battery and valve upon it. After all
their trouble the only thing they can suggest
is that the carth is wrong. As the earth is
buried, and in a very awkward place to get
at, I should like to <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>