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THE" P.17." " SUPER -QUAD "
IS A SUPER -HETERODYNE
SET DESIGNED ON NEW
PRINCIPLES. IT USES ONLY
FOUR VALVES AND IS EASIER
TO BUILD THAN ANY ORDI-
NARY " FOUR." FURTHER,
IT IS WONDERFULLY SIMPLE
TO HANDLE AND ITS INITIAL
AND RUNNING COSTS ARE
ABNORMALLY LOW FOR
THIS CLASS OF INSTRU-
MENT. YET IT POSSESSES
COLOSSAL POWER AND
EXTRAORDINARY SELECTI-
VITY AND WILL BRING IN
SCORES OF PROGRAMMES
FREE FROM INTERFERENCE
AT FULL LOUD - SPEAKER

STRENGTH.
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COMPONENTS
WHICH ARE SPECIFIED FOR
THE " SUPER QUAD "
RECEIVER DESCRIBED IN

THIS ISSUE.

The extraordinary selectivity of
LEWCOS Super Het Coils was
recently demonstrated at Brook -
man's Park to the press when the
National transmission was cut out
in one degree of 180 degree dial and
the Regional transmission received

clear of any interference.

THE LONDON ELECTRIC WIRE
COMPANY AND SMITHS LIMITED,
CHURCH ROAD, LEYTON, LONDON, E.19.

Te!erlione : Leytonstone 3636 (10 lines).
Telegrams " Lewcos, London."

The LEWCOS Super Het Coil Kit (Refer-
ence S.H.K. No. 3) (protected by pro-
visional Patent Specification).

PRICE

SPAGHETTI RESISTANCES
The LEJJCOS SPAGHETTI RESIS-
TANCES are obtainable in all standard
sizes, ranging in prift ;ern,. Cl. f ,16

1 i e LEWCOS 11.1'. Cho .c is reeog-
wised as standard by all erg eels.

PRICE I

VISIT OUR STAND No. 27 (National Hall) AT THE RADIO EXHIBITION
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RADIO NOTES & NEWS
Outdoor Radio.

REAMS have been written about the joys
of radio al fresco ; portables have been
sold by thousands and technical men

have explained how radio may be fitted to a
car. Yet in a day's march what evidence of
radio outdoors does one see ? Recently I
made a trip to. Winchester and thence
through the New Forest to Bournemouth. I
saw no car equipped, heard no loud speaker
,by the wayside (there
were no L.S.'s in
Winchester 'Cathe-
dral, either, thank
goodness 1), none in
the Forest nor ors the
beach. In a beach
cafe I sat beside a
seedy three-valver,
badly home-made,
with batteries in the
last stage of decrepi-
tude, and that was
the only sign of radio
1 saw all day. Does
anybody really want
it out-of-doors ?

The Great Show.
IT'S really not too

soon for a lot of
you to be think-

ing about Radio
Olympia, which is to
be open from Sep-
tember 18th to the
26th, inclusive, bar
Sunday. If in pre-
vious years you have
not visited this show,
you have missed a
most enjoyable
experience. Such a
jolly crowd-school-
boys, school teachers,
lads of the village,
sweet young things, old boys full of beans,
smart and attentive stall assistants (some-
times), pa, ma, twins, lodger and young
gal, scientist, " listener," coppers in mufti,
Navy w/t operators, and over all a world of
wireless wonders.

have been made whereby parties of from
12 to 19 will be admitted for ls. each, and
parties of 20 and snore for 9d. each. If
you are fixing up such a mass attendance
you should write to the Secretary, Radio
Manufacturers' Association, Astor House,
Aldwyeh, London, W.C.2, stating date of
visit and approximate size of party. Then,
when you get to Olympia, you should go to
the E.M.A. office there and pay cash for

LET'S WRITE
COMING EVENTS
CHASING THE SUN
ESCAPE

snappy article, fully descriptive and illus-
trated, on the " Lock -Tune " Four (4 -valve,
band-pass, single knob) by Mr. Rogers (who
came out of his vacuum specially for this
occasion). Then there is the "New D.C."
Three, fully described, and oodles of other
articles of general radio interest. You
ought to buy the kids an ice -cornet apiece,
and then treat yourself to this knock -out
number !

NO YAWNING UNDERNEATH THIS AWNING !

Miss Billie Dove, who

Mass Attendance.
MOW I'll let you into a secret. (Scottish

Regional please relay !). The entrance
fee to Olympia for the National Radio

Exhibition is Is. 6d., but arrangements

appears in the First National Pathe pictures, is a great believer in radio as a
mental stimulant and boredom preventer.

the required passes. Make this dead secret
known far and wide, please ! -

Modern Wireless.
T OBSERVE " M.W." with the critical eye
1 of an ex -editor of a wireless monthly,

and I am bound to say that it gets
better and better, like M. Cone's clients.
In fact, it is so good that I have stopped
telling 'em how, in my opinion, they ought
to run it. The blighters have cut in and
passed me ! Their August issue contains a

Bravo, Glasgow !
TRAMS ! Inter-

ference ! That's
the topic. The

G.P O. and B.B.C.,
etc:, are still talking
about interference,
meanwhile Glasgow,
having spotted the
offending animals are
replacing them by
Fischer Bow Col-
lectors, which-
whatever they may
be-don't interfere
with radio reception.
Glasgow -I take
back all my Scotch
jokes, and transfer
them to Manchester!

I understand that
even Aberdeen is
cautiously experi-
menting along Glas-
gow's lines, and that
Sunderland and Bir-
mingham are follow -
hg suit. (A bloomiqg
revolution, I call it !)

The Microscopist.
IHAVE before me

a charming letter
from a jovial

Irish person, B. L., of
Newry. Having perused this I have decided
to take Counsel's opinion before I venture
to dot another " i." Lor' bless me, these
readers of ours weigh and measure every
blessed word ! bless em. B. L. points out
that in our issue of August 1st Samuel
Morse's daughter has her photograph, and
that we say that she is 80 years old, and
that her pa sent. the first telegraphic message
to her in 1844-which is 87 years ago. Well,
it all depends when the lady was 80, doesn't

(Continued on next page.)



Popular Wireless, August 22nd, 1931.

"P.W.'s" RUNNING COMMENTARY ON RADIO TOPICS

it ? Anyhow, if I carry this any further
I'll be hurting somebody's feelings, don't you
think ? Let's shove it on to the printer again !

A Buzzer Puzzle.
JG. and R. S. W. (Nottingham), aged
. 17 and 14, write radiofully in eulogy of

" P.W." " Comet "-not to say Ariel.
They are such ultra -violet -hot hams that

they are swotting
Morse. Good young
beans ! Morse is

: the toilsome road
to real radio inter-
est. Up to 10 words
a minute the way is
rocky and monoto-
nous ; thereafter up
to 15 w.p.m. it is
positively dang-
some, but from 15

to 25 is generally a cakewalk. But I
haven't got to the buzzer puzzle part
yet. They fixed up a circuit containing a
battery, buzzer, tapping key, and two pairs
of telephones all in series-and the 'phones
were dumb.

Here's the Puzzle.

BUT
when they " shorted " the tele-

phones " out of circuit " they got the
buzzer signals O.K. Their pro-

cedure is not quite clear, but one of the
following explanations will probably fit. If
the 'phones were taken right out of the
circuit and shorted, the signals were due to
induction between the buzzer circuit and
the telephone circuit. If the, telephones
were shorted while still in the buzzer circuit
-that is, merely shorted-the signals were
due to leakage through the 'phones. I
expect that the 'phones were removed from
the circuit, however, and actuated by in-
duction. Low -resistance 'phones would no
doubt work better in circuit.

Let's Write.
T KNOW that our post -bag generally con -
1 tains a gem or two of the finest water,

and that the B.B.C.'s is even richer in
treasure, but that of the National Broad-

casting Company
(U.S.A.) is a Gol-
eonda -a King
Solomon's mine of
'em. I have been
able to hear some-
thing about them
and was struck
chiefly with the
frankness of some
of the love -letters

addressed to pet " stars."
Then that was a beauty in which a farmer

asked the N.B.C. to broadcast from coast
to coast his offer of a three-legged pig for
sale ; this might be bracketed with the
one from the Pennsylvania coalmines
announcing that a mule had been named
after a certain popular broadcaster.

(However, we have our Mr. Crawfin, and
the gent with the iron bedstead !)

A Layout Suggestion.
ID V. H. (Pewsham) kindly draws my
-11X- attention to his method of ensuring

an accurate layout when constructing
from a " P.W." blueprint. His method

simple, but may not have occurred to every-
body. He uses a full-sized print and lays
it on his baseboard from the dotted line
backward and fastens it on with drawing
pins. Then with a sharp pencil he pokes a
hole through the print at the position of
each screw socket of the components and
makes a corresponding mark on the board.
Removing the print, he places the com-
ponents on the board in their indicated
places, screws them down, and there is his
layout.

Coming Events.

PAUL
ROBESON, a negro with a glorious

singing voice, is due to give a recital
of negro songs to -night (Thursday)

which, he will sing divinely, if precedent is
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SHORT WAVES. 7-
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" Johnson Antomatie Charger, £5," runs
E..

7:-.-

an advertisement in the " Boston Post."
We suppose that the power of the industrious

ants charges the battery - in which ease we
 will certainly try one with our portable when E
 we have our next picnic.
E * * * =
= E

SPEAKER -BY-LAW. Ei
= Chatham Town Council has passed a by-law
= regulating the use of loud speakers. The by- F.
= law states that no person shall operate a =
= speaker in such a manner as to cause annoy- a
= ance or disturbance. =
= A henpecked resident complains that even E
= this drastic measure has had no effect on his E
g: " i n -1 a w s . "

* *
E.=

A correspondent writes telling us of a ==
prophecy of wireless which is to be found in

gParadise Lost," Book V :
. . . when14 E.:

1. Cherubic songs by night from neighbouring E
EAereal music send . . ."

=
= ORDEAL BY WATER 1

va

E.- " I view with great trepidation the coming 12-

E of the day when, by television, my morning 7,-

F_- ablutions at St. Albans will be reflected on a =
-7: screen in New York."-The Bishop of St. E

Albans.
. , . Then may no television spy
'Upon your bathroom's privacy.
And though I am convinced it would ==
Do Gotham quite a lot of good EF.
To see you, Bishop, sit and scrub
In your chill, matutinal tub, E
May it be yours to end your days,
Uplifting men in nobler ways.

E.

E--. " Evening News."

anything. But how the dickens they can
give a running commentary on the sheep
dog trials in the Vale of Rydal I'm hanged
if I can imagine, though the B.B.C. will
supply the answer to -day. The running
commentary on the St. Leger (September
9th. National) sounds more promising.
If you like Jeanne de Casalis as " Mrs.
Feather," look out for her on August 27th
and you will hear St. Stephen as well-
" St." meaning " Stainless "-full stop.

"Chasing the Sun."
MEANWHILE, it is encouraging to look

forward to what is described as a
holiday revue, entitled " Chasing the

Sun," by Denis Freeman, whose light
productions are coming at nice regular
intervals-which is down in the Regional
programme on Friday, September 4th, with
a repeat performance for National listeners
the following night.

And we must not forget our old friend

Charles Brewer, and the good work he is
still doing at Birmingham. I see that on
Wednesday, September 2nd, he is putting
on another of his intimate little entertain-
ments. It is called " Elixir," and it con-
tains sketches by F. Morton Howard.

Television.
IT is stated that the Victor Talking

Machine laboratories have brought
television to the " crystal sot and ear-

phone stage " reached by broadcasting nine
years ago. Hurrah ! -

Perhaps in nine years
from to -day I shall
be able to get a set
at the " four -valve"
stage ! On dit that
a Brooklyn rum- 1

runner complained to
his room -mate that
his waking mommts
at night had been
marred by the sight of pink rattlesnakes.
He blamed television for the display.
" Did they have top -hats on ?" asked Ms
mate. " say they done ! " he replied.
" Then it ain't tallervision," assured his
mate, " for I seen 'em myself before
tallervision was invented ! "

cr

For Music Lovers.
T HEAR that a comparatively new Italian
1 opera, entitled " Love Triumphant,"

by Countess Marie Van den Heuvel, is
promised as a feature of the autumn
programmes. It has only two characters,
soprano and baritone, and these will be
played by Miriam Licette and John Morel,
the well-known radio baritone, who per-
formed the work a few months ago in Bath
before the Italian Ambassador and his
suite.

That first performance which was given
with orchestral accompaniment was done
in Italian, but the forthcoming broadcast
version will be in English.

A selection of the songs and cries of old
London are included in the London Regional
programme on Saturday, Au.mst 29th.
They will be rendered by Guelda, Waller
and Vera Loconochie. The cries include
" Turnips and Carrots," " Primroses,"
" Knives to Grind," and " Chimney Sweep."

.. Escape,
IT is so seldom that we get a series of

" talks " which are as thoroughly
satisfying as " Escape " that I venture

to refer again to this feature. These
" talks " have all
the virtues of fiction
plus the added at-
traction of being
true.

That given by the (IS
German on July
18th was excellent
both in matter and
delivery, and so was
the one from Herr

LLAmt.o.
CARVC.IIMIVIV 1:140PYou. P. 0,9 S 

I 1-10......pQ

Herman Tholens.
This gentleman was captured from the
" Mainz " in 1914 and quodded in North
Wales, whence he got a message to Ger-
many asking for a submarine to be sent
to his aid ! ARIEL
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MOST owners of wireless sets to -day
indulge in some kind of calibration.
Sometimes (like Moliere's M. Jour-

daM, who discovered with astonishment
that he had been speaking prose all his life)
they calibrate unconsciously, not realising
that the making of a simple list of a few
stations with their condenser settings is
worthy of so high-sounding a name ; some-
times the process is very thoroughly carried
out, the condenser settings being plotted
against wave -lengths or frequencies in the
most elaborate manner.

Everyone Does It.
But the eventual result is the same : the

listener is able by means of his calibration
chart to turn straight to the stations that
he wants to hear. In the
present article I am going to
describe novel and very useful
methods of making both lists
of stations with their condenser
settings and tuning curves cover-
ing the whole range of the coils
in the set.

We will deal first of all with
the simplest form of calibration
which need terrify no one since
it involves neither squared paper
nor graphs. This is the plain list
of stations that the set regularly
receives, or should be able to
receive, in which the dial read-
ings are entered as soon as each
particular transmission has been
picked up and identified.

There are several methods
of making such a table. some
people use the backs of old envelopes for -
the purpose, a plan which has much to
recommend it on the score of economy,
though it is sad to discover too late that
the spill which you have just made and used
to light your pipe contained all the facts
and figures of your foreign station settings !

Many Different Methods.
Others employ neat cards which are care-

fully filled in and answer very well indeed
in their first youth. But such cards are apt
to get lost, and even if they don't they soon
lose their pristine freshness.

My own method is one that will strike
a familiar chord in the bosom of any artil-
lery man past or present, for he will recog-

" P.W." sets bring in so many
foreign stations that you simply
must have some kind of list to help
you to remember the dial set-
tings. And here are some topping
ideas for simplifying your search-
ing, and keeping all your foreign

programmes easily available.
By. R. W. HALLOWS, M.A.

nise it as founded upon the traditional way
of making pocket range tables.

During the war we had to carry about
with us long and very elaborate tables
concerning the performances of guns under
all conditions of temperature, barometric

DO YOU MAKE A LIST LIKE THIS?

Metres Kilo -
cycles Station. No. 1 No. 2

1875 160 Huizen, 8.5 kw. 62 78
1725 174 Radio Paris, 17 kw. 56 70
1635 183.5 K5nigswusterhausen 35 kw. 52 65
1554.4 193 Daventry National, 75 kw. 49 601
1445-7 207.5 Eiffel Tower. 15 kw. 431 54
1411 212.5 Warsaw, 158 kw. 42 52
1352 221.9 Motala, 40 kw. 39 48 .

1200 250 Reykjavik, 21 kw. 29 371
1153 260 Kalundborg, 10 kw. 26 34
1071 280 Oslo, 75 kw. 19 27

It's a good way of star ing calibration, but there are more interesting and better
methods, as explained in this article.

pressure, wind velocity and so on. They
had to be of pocket size, durable and
adapted for easy and quick reference.

Such things were readily contrived with
the aid of two ordinary lead pencils, a
strip of the paper known as architect's
waterproof linen, and an umbrella ring.
The handiest of wireless tuning tables can
be made in exactly the same way.

The strip of paper required is about. 5 in.
in width, and from 12 to 24 in. in length,
according to the number of stations that
are within the range of the receiving set.
Rule off your strip lengthwise into columns
as indicated in the table, Fig. 1, and fill in
the names and particulars of the stations
that you wish to include.

You will be wise to write in not only
stations that you have logged, but also
those which your set should be able to
bring in: The tuning figures for the latter
class you fill in subsequently as they are
received and identified.

The columns suggested contain : 1, the
wave -length in metres ; 2, the frequency in
kilocycles ; 3, the name of the station and
its rating in lows ; 4, the reading of the
first condenser ; 5, that of the second con-
denser, if there are two dials.

Column for Each Dial.
Few modern sets have more than two

condenser dials, but should there be a
third. another column can be made. There
is, of course, no actual need to put in the

wave -length, the frequency, or
the power rating of a station,
but these facts are useful, as we
shall see presently.

When all the details have
been filled in on the linen paper
strip, the exceedingly simple
job of turning it into a portable
tuning table is undertaken.
About 11 in. should be left
blank at the top of the strip.

Apply a little seccotine, or
some other good adhesive, right
across - the top edge on the
underside. Then lay it on one
of the penciLs, wrap the paper
round and stick it down firmly.
Fix the bottom edge of the
strip to the second pencil in
the same way.

When the adhesive is dry.
roll the strip tightly on to the first pencil
until the second is brought close up against
it. Then over the strip and the pencils
slip the umbrella ring. Your tuning table
is now finished.

Stations Found with Ease.
You will soon discover how delightful it

is to use. Hold it with the pencils lightly
grasped between the first and second finger
of each hand. Move the right thumb to-
wards your body, allowing the pencils to
revolve in the left hand. The strip unrolls
from the first pencil and rolls on to the
second.

The umbrella ring keeps the two pencils
(Continued on next page.)
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STATION FIXATION.
(Continual from previous page.)

1

in place and parallel and prevents the linen
strip from slackening. You will find that
yni can turn into view any station with its
particulars in a second or so. Could there
be anything handier or more convenient ?

If you have a typewriter, the names of
stations and their particulars can be typed
on to the linen strip, otherwise you can
write them in neatly, or you can prepare
the table in manuscript on ordinary paper
and have it typed on to the strip at small
cost by any typewriting bureau. Whether
it is written or typed. see that the table is
thoroughly dry before you roll it up,
otherwise it may smudge.

Where the " Extenser " Scores.
This system works splendidly with the

Extenser, the readings being shown straight
through from 200 at the top to 0 at the
bottom,. or, rather, from the reading of the
longest -wave station logged to that of the
shortest. With ordinary condensers, used

PLOT THE FREQUENCIES
9,177

so
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I avussELs'N"
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MIDLAND REGIONAL

TOVLOVSE.

.
a
il
5.-

4

LONDON

STRASBOURG

HANsurte
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Here is the lower end of a typical Extenser curve-
they are the simplest to draw, for the long -wave
stations come in at the top of the same straight

line.

in conjunction either with two sets of coils
or with combination coils and a wave -
change switch, long -wave and short-wave
readings between 180 degrees and 0 degrees
(or 100 and 0 divisions) are shown.

The reader who likes to keep his wireless
e,s simple as possible may wonder why I
recommend the insertion of the wave-
length, the frequency, and the power
rating of each station. Here are the reasons :

" Nabbing " the Newcomers.
If your table contains the wave -lengths

in metres of stations that you have picked
up you. will never have much bother in
logging new powerful stations as they
come into operation, or existing ones which,
though previously unreceivable owing to
their small power and long range, presently
blossom out into super -power giants.

Suppose, for example, that a big new
station began to transmit on 1,250 metres,
you could turn to it almost instantly after
referring to your table. From this you would

see that its condenser settings must lie
between those of Reykjavik and those of
Motala. The field of search is therefore
narrowed down to something quite small.

Even if you haven't logged Reykjavik,
the band between Kalundborg and Motala
is not a wide one. The wave -lengths, there-
fore, are of very great help.

But why frequencies as well ? These
enable you to judge at once whether or not
stations are too close together for your set
to be able to separate them.

The Limit of Selectivity.
On the long waves the ordinary set will -

not separate stations whose channels are
less than 12 kilocycles apart, whilst on the
medium band 10 kilocycles is the general
limit. Unless, therefore, you possess a
receiver of abnormally high selectivity
you cannot hope to receive stations
working with a smaller separation.

It would be useless, for example, to try
for Warsaw if the Eiffel Tower were working
and vice -versa. The power rating figures
help you to form a pretty good idea of the
sensitiveness of your set and of the distances
covered by high-, medium- and low -powered
transmitters.

We can pass now from range tables, which
are lists of stations with their condenser
settings, to calibration charts, which are
curves drawn on squared paper showing
the condenser settings required for any
wave -length or frequency within the tuning
range of the circuits. Is calibration best
done in wave -lengths or in frequencies ?

Metres or Kilocycles?
That depends upon the type of variable

condenser in use. If you have straight-
line wave -length or square -law condensers
then you will find it best to calibrate in
metres, since this will give you the nearest
approach to a straight line. Straight -line -
frequency condensers should be calibrated
in kilocycles for the same reason.

The logarithmic condenser has the out-
standing advantage that you can calibrate
it according to your preference in metres or
in kilocycles, obtaining something very like
a straight-line curve in either ease. The
Extenser belongs to this class of condenser,
and if you look at Fig. 2 and Fig. 3 you
will see how very flat both the frequency
and the wave -length curves are.

Probably the majority of readers think

producing a good calibration chart to work
on paper whose squares really are square.

The best kind of material is that ruled off
into large squares with one -inch sides, each
of these being sub -divided into a hundred
little squares with tenth -of -an -inch sides.
This is obtainable from almost any stationer.

Starting at the left of the bottom edge of
the paper mark off a scale of metres. The
vertical line which forms the left-hand
border may represent 200 metres, the next
one, one inch to the right, 250, the next
one 300, and so on, until you reach the
eighth heavily ruled vertical line, which is
marked 550 metres.

HOW TO START IT
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By plotting three or four of the main stations an
approximate, but very useful curve can be drawn.

The sides of each large square thus
represent 50 -metre divisions and those of
each small square 5 -metre divisions. Going
back to the left-hand border of the paper,
mark the bottom horizontal line 10 or 20
and then go up by tens to 90 or 100 or
180, as the ease may be.
A Rough Graph First.

Those who live in this country are very
conveniently situated for calibration par-
poses, Ellice on the medium wave -band
high -power transmissions from stations
which keep accurately to their wave -lengths
are available at both ends of the scale and
in the middle of it.

Near the bottom of the scale we have the

A PAIR OF PENCILS AND UMBRELLA RING!

Wind your list on one pencil as you unwind from the other, and so keep it clean and tidy. You oughto try this scheme !

in wave -lengths, so we will consider first
of all the making of a calibration curve in
metres. The only materials required are
some sheets of good quality squared paper,
a sharp -pointed pencil and a ruler.

Do not buy common graph paper, which
is usually very inaccurately ruled. That of
good quality is quite inexpensive and it
makes all the difference to one's success in

London National on 261-3 metres, at the
top there is the Northern Regional on 479.2
metres, whilst in the middle are the Midland
Regional on 398.9 metres and the London
Regional on 356.3 metres. These provide
all the data required for making the first
rough calibration, and later we will carry
on with a full description of the actual work
of calibration.
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some of the arrangements and specialities described May be the subject of letters Patent, and the amateur
and the trader would be weN advised to obtain permission of the patentees to use the patents before doing so.

QUESTIONS AND
ANSWERS.

IMPROVING SELECTIVITY.
C. M. (Coventry).-" My aerial is nearly

104) feet long, and I am told that if I cut this
down a hit I should get the flat tuning reduced,
and almost the same strength. Is this true,
or is there any better way of doing away
with the flat tuning ? "

The idea that the longer the aerial is the better
has long since been exploded. Although one hundred
left in length is the limit imposed by the P.M.G.,
it is very rarely that there is any need for more than
70 feet of aerial wire (including the lead-in).

In a great many cases 50 feet is more than sufficient,
4111ti at distances within 25 miles or so of a broadcast-
ing station this length may very often be reduced.

A set often appears to be troubled with flat
tuning* because the lead-in is unnecessarily long. If
you can move the set closer to the point where
the lead-in enters the house, instead of having it
nn the far side of the mom, or if, by taking up a
floor board, you can get, the earth lead by a short
cut to a water -pipe or to an outside earth, you
should do so.

THE A.C, SAFE -POWER SENIOR.
We learn that the Ferranti Power Trans-

former, suitable for use with the U5 rectifying
valve is the E.V.3. The Ferranti E.V.2 model
also can be used in the A.C. Safe -Power Senior,
in conjunction with the U:8 rectifying valve

111111111111111fififilfififilfillfifilliffinfififillfifilfillinfifilifii:

CAN WE HELP YOU
WITH YOUR SET ?

Perhaps some mysterious noise has appeared,
and is spoiling your radio reception ?-Or
one of the batteries seems to run down much
faster than formerly ?=Or you want a Blue
Print ?
Whatever your radio problem may be,
remember that the Technical Query Depart-

E- ment is thoroughly equipped to assist our
g: readers, and offers an unrivalled service.
-g Full details, including scale of charges, can

be obtained.ditect from the Technical Query
Dept., POPULAR WIRELESS, The Fleetway
House, Farringdon Street, London, E.C.-t.
A postcard will do. On receipt of this an
Application Form will be sent to you free
and post free itamediately. This application
will place you under no obligation whatever,
but having the form, you will know exactly
what information we require to have before
us in order to solve your problems.
LONDON READERS PLEASE NOTE:
Inquiries should NOT be matte by 'phone or
in person at Fleetway House or Tallis House.

711111111111111111111111111111111111111111111111111111111111111111111fillfill

when large currents and high voltages are
required.

Alternative makes of transformer can be
chosen front the particulars of voltage ratings
given for the various windings in the original
descriptions of the A.C. Safe Power Senior.

USING A MILLIAMMETER.
A. C. F. (Sale, Nr. Manchester).-" During

the summer holiday I acquired a milliammeter,
with which I have been checking up anode
currents to the various valves, etc.

" I have found this so interesting and,
incidentally, so useful in checking distortion,
and improving quality generally, that in my
new set I should like to arrange for some
easier method of inserting- the instrument.

" It occurred to me that a good way of
doing this would be to break every
plate lead and take each to two sockets on
the panel, and then to bridge across these
with a flexible lead and two plugs as used for
switching, etc. Does the scheme sound right
to you, or is there a snag I have overlooked ?

In its essentials the scheme is a very good one,
and we should certainly try to incorporate some easy
method of inserting the milliammeter as required.
if you can possibly do so. Its advantages are
simply innumerable, and the only difficulty Toll
are likely to meet with is in selecting a good
Place for the various sockets.

If you take them to two
holes on the panel, as
suggested, it would cer-
tainly be possible to in-
sert the instrument very
quickly, but there is a
danger (on the H.F. side
of the set, at any rate) of
making the leads too long
and causing unnecessary
interference with other
wiring. If, however, you
bear this point in mind
when mixing up, and
arrange that all the leads
are Well spaced, we think
your scheme is unobjec-
tionable,

CAPACITY OF THE
GRID CONDENSER.

H. R. (Wedding -
ton).-" By mistake
I bought a .0002-mfd.
grid condenser instead
of a '0003, as in the list
of components. After
the shops closed for
the holiday I couldn't
change it, so I thought
I would try the .0002,
and results justified
the decision. (Wonder-
ful for a one-valver).
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"Do you think they would be better still if
I now get a .0003 instead of .0002 ? It's so good
at present that I don't want to alter it unless
it is going to be a worth -while alteration."

. We _ should leave mclitalonc_ in the circumstances.
The value of the G.C. is usually not very critical,
although there are cimibinatioits of grid leak and
condenser values that give best results in various
circumstances so that deviations from specified values
should not be lightly undertaken.

FADING ON FOREIGN STATIONS.
J. H. C. (t)1(V`Vrafford)." ite,vejust eom-

pleted the " Neutype Four," which is function-
ing 'well except on distant. Aations, where it is
inclined to fading. I nm using, correct com-
ponents, and have attended to aerial. earth,
etc. What are your ,saggestions to dispense
with this fain 31t ? - --

It all depends upon what you mean by " fading.''
for if you really mean honest -to -goodness fading,
there is no cure at all. All long-distance reception
carried out over hundreds of miles is liable to fade.

You see, the trouble is that broadcasting stations
are constructed to serve the population around the
specific districts. F.ven the powerful ones have a range
of quite a limited number- of miles-we will say
thirty or forty, like our own Brookmans Park, or
like the new North Regional station now being put
up near Huddersfield.

These are really powerful modern stations, intended
to serve a large district, hut note that that " large
district" only covers an area extending around it
for a distance of a few dozen miles. In that area recep-
tion is reliable and good.

But Brookmans Park is picked up literally ail
over the Continent, and although the British listeners
living in the local area served by this station do not
find any fault with its. Perfennance, yet on the
'ontinent it always Jade'' The. reason is that it uses

different routes to serve ire rwotclastes of customers.
Immediately around -the station -the listeners

aerials are energised by direct staves travelling along
the ground to the receiving aerials.: These waves
die away a few miles from -the station. and become
so weak as to be of no use. r At great distances most
of the radiation is done by -what is .known as the
" t,ky." waves. -.

Instead of travelling along the ground, these sky
waves travel up into space unhampered by the earth.
At a distance of about sixty- nines or so front the earth
They encounter the Heaviside Layer,- Which in effect
bends thein back to earth again:. And they come
clown at-great-glistanees-frerm the transmitter.

Unfortunately, this reflective effect provided by -
the Heaviside -layer is not regular and reliable, but
is erratic and constantly Varying. Consequently, the
reflected signals are -erratic. and are inclined to come
in now strongly, now wrakkv. especially as they often
combine with the direct ra s, and will then be weak
or strong according to whether they are in or out of
phase.

From this you will see that really long-distance
reception is always a matter beyond the control of
either the transmitting station or the receiving set,
and thus such far-off station, never achieve the
pliability that we expect from local broadcasters.

Nevertheless. so great is the sensitivity of a good
set like the " Neuf ype " Four, that the wide variety
of European stet ions you have to choose, from always
enables you, to tinil plenty of interest, for when one
station fades out it will often be found that another

(Continued on next page.)
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Here are the " components " for an " all -wave " 3-valver, with easy
change of wave -length. It employs a standard loading coil, brought in or
out of action by means of a switch (Si), and also an " output filter " for the

loud speaker. Can you " wire up " the circuit ?
(Look out for the answering diagram next week.)
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RADIOTORIAL
QUESTIONS AND ANSWERS.

(Continued front previous page.)

one will have faded in. just as strongly,. although
previously it, may have been inaudible.

Apart from such true fading there are many
things like a swinging aerial or faulty battery con-
nections which cause in -and -out effects that have
been termed fading, though this term is really
incorrect. The true fading is that due to conditions
over which we have no control.

 WHAT DO YOU THINK
ABOUT THIS ?

A Yarmouth reader of " F.W." had an H.T.-from-the-mains set which
E suddenly developed a puzzling fault.

Normally very quiet and crackle -free, it
=:: suddenly took to crackling loudly as

soon as anyone in the house went to
bed !

For most of the evening it would run
perfectly, but as soon as the first of the
family (usually grandma) went to roost
it crackled and spluttered until everyone
else was glad to go. Of course, as soon

 as this peculiarity was noticed the cause
was easy to find. But could you have
said

WHAT WAS WRONG ?
= N.B.-There is no prize for answering this, _

but from time to time we shall give a radio
problem (followed the next week by the
answer) in the hope that readers will find

 them both interesting and instructive. (Look
= out for the solution to the above next week.) E.:

The trouble which was described last week was
 found to be due to an accidental knock which

had bent the loud -speaker's driving -rod a little,
 and thus spoilt results. = but their entertainment value is much,
i7666lieweeelleleeeleleleillifillillellllilell6e6166110 - higher. Budapest began with a Literary

FOR THE LISTENER.
.(Continued from page 642.)

dum, then," she said. " Or Tweedledee," I
said; and a silence seemed to fall between us.

She is rather touchy on her powers of
acting, is Belinda, since the other evening
when she gave a complete English pro-
gramme here to our neighbours all by her-
self, impersonating in the space of one hour
Tommy Handley, Mabel Constanduros, Sir
Oliver Lodge, Dr. Cyril Burt, and Mr. Farrar.

Budapest.
I have tried several times to get Buda-

pest, but without any luck. Last night,
however, it walked in all by itself and held
Belinda's undivided attention for the whole
evening. -

A Military Brass Band was playing
selections from the works of Kalman. I
don't know Kalman, but it was one of the
finest military bands I have ever heard.

Dan Godfrey must take second place
for once in a way. The swing and blare
of it !

I have always understood that the
Hungarians are not particularly good
fighters, but that their uniforms are all
right. So is their military band. The
" March of the Hussars " out-Sousa'd Sousa.

Afterwards there was some Tzigane music
from one of the Budapest cafes. I should
like to go to Budapest. It must be a very
gay place to live in.

With the possible exception of Germany
these continental programmes have nowhere
near the educational value ours have ;

Talk, which I missed, and which, being in
Magyar, I shouldn't have understood ;
but afterwards, for almost three solid hours,
it was pure entertainment.

Noise Effects.
They do not need a special Studio for

" noise effects " on the Continent. One
station serves the purpose of another.

I was listening the other day to Hermann
Kessler, from Berlin, telling the story of
his life ; and in the background, most
appropriately, Berne was transmitting
Chimes from the Cathedral at Basle.

And always, for us in this place, there are
the storms in the mountains, which would
satisfy, even the heart of Lance Sieveking I

Vernon Bartlett.
Belinda and I were distressed to hear

of the retirement of Mr. Vernon Bartlett.
Belinda said that, with the exception of
Mr. Farrar, she thought he had the nicest
voice of all.

" How he has thrilled itie," she said,
" when he has been speaking' -of the politics
of Poland and Ruritania ! " " l'od mean
Roumania," I said. " No, I don't,- she
said, " I mean his voice."

She began to cry softly. While she was
crying, I recalled Mr. Bartlett's wisdom,
his steadying and restraining hand, his
refusal to be chivvied by anybody, his un-
erring instinct in spotting the permanent
among the impermanences of passing
politics.

" I don't think I can ever speak again."
whimpered Belinda. " If you talk like that,'
I said, I will tune you in to Toulouse ! "
That brought her round.

An easily made
H.T. Eliminator

Suitable for most of the popular 3 -valve
receivers, requiring not more than 20 m.a.

at 120 volts,
USING THE TYPE H.T.3

eMWESTINGHOUSER$

METAL RECTIFIER

NO VALVES.
NO CHEMICALS.
NO MOVING PARTS.

Price 21f.

titero

Full details are given in "The
All -Metal Way 1930," our
new 32 -page book which
shows you how to run your
set entirely from your A.C.
mains. Send 2d. stamps with
your name and address to :--

The Westinghouse Brake & Saxby Signal Co., Ltd., 82, York Road, London, N.1.

iessimiumeoNsotteoestAnftiesaelearasosetosueltill

BRITAIN'S LEADING
RADIO JOURNAL

The Average Weekly NET SALES
of POPULAR WIRELESS
for the six months ending

JUNE 30th, were

10,377

Eliminate Trouble!
TYPE
W14

2 1 /-

Trimble sometimes °emirs in a radio batteryduring a programme that you specially- wish
to hear. Don't be let down like this. Buildan eliminator that will give steady current-
free from all tronbleby speeff,ving Ileayb,r1
Transformer as the important link -up.

POWER TRANSFORMERS
F. C. HEAYBERD & CO., 10, Finsbul7Street, E.C. !'Lone:' Clerkenirell 721o.
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builds on
PUBLIC COI4PIDENCE

At Southend - on - Sea now
stands the most modern elec-
tric radio factory in Europe.
Built by the pioneers of British All -Electric
Radio. Built, as all " Ekco " products are, up
to a standard and not down to a price. Backed
by British Capital, British Labour and British
Brains. Behind it an organisation that has
experienced and overcome the thousand -and -
one pitfalls common to All -Electric Radio.
Making over 80% of the total sales of Electric
Radio Devices in the British Isles. Specialis-
ing solely in the application of electric power
to radio.
In buying " EKCO" products, you are assured of the
absence of batteries and accumulators with their
attendant worries and continual expense; instead,
you will enjoy continuous smooth reception, volume
to order, constant voltage output at really negligible
running costs.
Al we ask is that you insist on an " EKCO" Demon
stration before you make your final choice. Close at
hand, you will find an "EKCO" dealer who will
gladly demonstrate his first choice in electric radio-
" EKCO."

Send to -day for the "EKCO" free literature and
details of Easy Payments!

E. K. COLE, LTD., " EKCO " WORKS,
DEPT. A, SOUTHEND-ON-S _ A

Plug-in-

ALL/ELECTRIC RADIO

851

MARCONI MS4 GIVES

DEPENDABLE AMPLIFICATION
Whether the station comes in at the top or
the bottom of the scale, on the long or medium
broadcast wavebands, it will be at its
clearest and steadiest with Marconi MS4,
So low is the inter -electrode capacity that
full advantage can be obtained from the high
magnification factor of 55o in any standard
circuit. No neutralising or extra screening is
called for-Marconi MS4 is the reliable
choice for all-round performance.
Note also the generous spacing of the elec-
trodes which allows for rapid radiation of the
cathode heat, thus avoiding excessive temper-
ature rise and emission from the grid. This
feature is a definite step to longer life and
freedom from " backlash."
Marconi MS4 is designed for operation
entirely from A.C. Mains. In battery -driven
receivers use Marconi S215 two -volt, S410

four -volt, S6.143 six -volt.

And they are ALL -BRITISFI.
For the best, results in A.C.
Mains Circuits use with

Marconi MS4 :
Marconi MH4-Iligh magni-

fication.
MHL4 - General

purpose.
ML4 L.F. and

Power.
PX47-Super Power.

;, P:T425 .=- Pentode.
CI IARACTERISTICS

Mag. factor ... 55o
Impedance

5oo,000 ohms
Fil. volts   4'0
Fit, amps. ... .42

3 6.9
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Fit the Lotus
L.F. Transformer

and note the improve-
ment in your set.

Whether you are building a
new set or merely overhauling
your old one, the installation
of a Lotus L.F. Inter -valve
Transformer will double its
efficiency.

Housed in a black bakelite
moulded case, the Lotus
Transformer is both compact
and efficient. It embodies
all the accuracy and careful
finish which are expected from
Lotus components.
Available in ratios of 3-1 and 5-1

Price 12%
Full particulars on request

L.F. TRANSFORMER

GARNETT, WHITELEY & CO., Ltd.
LOTUS WORKS MILL LANE, LIVERPOOL

WHAT WE WANT TO KNOW.
(Continued from page 635.)

Take the case of valves. Nearly every valve
advertisement gives you all the relevant
technical details concerning the particular
types advertised. And these details gener-
ally show absolutely the technical efficiencies
of the articles.

Given the impedance, amplification factor
and filament details and you have pretty
well the whole story. You are then in a
position to judge for yourself just how
modestly-or otherwise-the rest of the

dope " is framed up.
Now and then you get frequency curves

for L.F. transformers and, although these
do not tell the whole story, they go a fair
way into it.

What an Opportunity!
By the way, one concern is prepared to

guarantee every one of its L.F. trans-
formers to be within 5 per cent of its pub-
lished specification (a fairly full specifica-
tion at that). But I have not noticed that
they impress this fact on possible pur-
chasers. What an opportunity missed !
How many other makers would go to such
limits ?

You see it is qu.ite evident that much of
the widely -advertised apparatus really is
good stuff-it must be, for it has achieved

SPECIAL
BATTERY NUMBER
ORDER YOUR COPY NOW. -2

NEXT WEEK F:
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popularity and has stood the test of time.
And the shoddy gear stands but little chance
of securing a continued success even if, by
cunning booming, it gets pushed into some
prominence for a short period.

Therefore it is all the more pity that
greater endeavours to present " cast-iron "
cases for the first-class products are not
made.

One of these days the radio industry will
appoint some central committee to frame a
system of classification, or a method of
standardising specifications and perform-
ance charts and formulae. America has
taken steps of this kind and tentative
attempts have been made on similar lines
in this country.

Herelis a Suggestion.
When the industry sees that it will

benefit itself as much as it will protect the
consumer " by doing such a job properly,

real progress will be made.
If it is considered that fine technical dis-

tinctions such as are drawn by the N.P.L.
might prove embarrassing, here is a sug-
gestion. What about a National Radio
Institute that would issue graded certifi-
cates yearly for all the various products ?
The public would soon learn that any wire-
less article carrying the current year's brand
A, say, of the Institute conformed to some
pretty high standard set by the industry as
a whole.

The Institute's services being open to all,
those goods not bearing its brand could be
regarded with justifiable suspicion.

Anyway, that is my suggestion,

PoTpithi? Wirele.ss, AugUst 23rd, 1930.
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TECHNICAL
NOTES.

By Dr. J. H. T. ROBERTS, F. Inst.P.

Frames for Portables.
WITH regard to the use of frame aerials

in portable sets, I often receive
enquiries from listeners who want to

take advantage of the well-known directional
properties of the frame aerial, but who are
in doubt as to whether this type of aerial
will work with their ordinary receiver.

It is not at all easy to say off -hand
whether a frame aerial will work with any
type of receiver : it depends a good deal, of
course, upon the receiver itself and also
to some extent on local conditions as well
as upon the size and design of the frame
aerial which you propose to use.

Detector Operation.
There are one or two general rules which.

however, may be borne in mind. One is
that the frame aerial brings in a very much
smaller amount of signal energy than the
outdoor type of aerial and, therefore, if it
is to be effective, some amount of high -
frequency amplification is necessary.

I should say that at least one stage of
screened -grid H.F. amplification will be
necessary in most cases to bring up the
signals from the frame aerial to a sufficient
intensity for proper operation of the
detector. At the same time it is very
desirable to have a power valve in the
output stage.

Special Purposes.
Apart from the advantage of being able

to dispense with an outside aerial and with
an earth connection, the frame or loop
aerial is sometimes very convenient when
you wish to cut out interfering stations or,
indeed, to cut out other types of interference
especially from local sources.

Although beginners often seem to be very
much intrigued with the idea of using a
frame aerial, I do not in general recommend
this type of aerial, as the number of cases in
which it is really satisfactory is compara-
tively limited. I think it is much better to
recommend the average experimenter or
listener to use a fair outdoor aerial and good
earth connection.

Pentode Peculiarities.
Those of you who use pentode valves in

the output stage have no doubt discovered
how important it is to find just the right
type of loud speaker to suit the receiver.
Of course, this applies to all receivers, but
it seems to be particularly important where
the pentode is used.

Probably you may have found, especially
if the output transformer primary impedance
is rather on the low side, that the lower
frequencies in the register tend to he less
reproduced than the upper. This is a fairly
common fault in many radio components,
and consequently you have to do what you
can to counterbalance the effect by intro-
ducing a component which gives extra
prominence to the lower frequencies-or,
should I say, less prominence to the upper
frequencies.

The moving -coil loud speaker generally
favours the low frequencies rather than tho

(Conliniecl en pivie,
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5 ONLY SIXPENCE !
That is the very modest price of the
" Wireless Constructor," and a glance

through the September issue

5 NOW ON SALE
reveals that this latest number really is
exceptional value for money. There are

details of

THE
" G-RAMO 141' AMPLIFIER

By PERCY W. HARRIS, M.I.R.E.

An excellent article by the Chief Engineer
of the B.B.C., entitled

DISTORTION IN THE
ETHER

A full description of Victor King's latest
receiver,

THE " EXPLORER " TWO
Constructional details of

THE REACTOCRYS "
a device of particular interest to crystal

enthusiasts

And a whole horde of other attractive
features, including " Using A.C. Valves,"
" Panel -Control Problems," " With Pick -Up
and Speaker," " The Calimeter " (full
details), " Professor Goop's New Aerial,"

" Safeguarding the Set," etc., etc.

THE

WIRELESS
CONSTRUCTOR

ON SALE EVERYWHERE.

SEPT. ISSUE. Price 6d..

Always ask your dealer for
Dario. It is a guarantee of all
that is supreme in Radio Valves
and you are perfectly safe in buy-

ing Dario at all times.
The following notice to the

Trade proves Dario worth.

INDEMNITY BY
IMPEX ELECTRICAL LTD.

Messrs. The Mullard Radio Valve Co., Ltd.
have recently published notices in the trade
press intimating that they intend to take legal
proceedings against retailers and others who
may infringe certain Letters Patent owned
by them, amongst which are Letters Patent
No. 283,941.

We are satisfied that the construction of our
well-known Dario Valves is not such as to
constitute an infringement of Letters Patent
No. 283,941, and we desire to give, notice to our
trade friends that we undertake hereby to
indemnify any person who may be sued for
infringement of Letters Patent No. 283,941 by
the sale of our Dario Valves in respect of any
costs and damages which may be awarded against
him provided that our Solicitors, Messrs. Philip
Conway, Thomas and Co., of 80, Rochester
Row, Westminster, London, have
the conduct of any action brought to recover
such damages.

For the purpose of enabling any retailer con.
veniently to avail himself of the benefit of this
indemnity we are depositing with our Bankers
in England in the joint names of ourselves
and our Solicitors a large sum of money to
be utilised for the purpose of making this
indemnity effective.

In future, should any claim be made against any
customer of ours for infringement of Letters
Patent No. 283,941 by the sale of our Dario
Valves, the document containing the claim
should be sent immediately, unanswered, to our
Solicitors at the above address in order to
obtain the benefit of this indemnity and relief
from the trouble of conducting legal proceedings.

-D VAa 0
\ as statiomkkaf 4410ly

Ash your drat r or z.rtle for F;ce Felder to :

IMPEX ELECTRICAL LTD.
(Dept. B), 538, HIGH ROAD, LEYTONSTONiA:, E.11.

Telephone : WanSiCad 2722.

IMOMICS,,MCSSIOt40000;34,VMS,NIMS,ViSSIMCSN'iNVOC.11 95
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The Secret of its
PERFECT CONTACT.

The Powerful grip ofthe Belling -Lee
Wander Plug and its
adaptability to any size
battery socket are due
to the long prongs
made of special spring
metal.
15 Engravings, side
entry. Wire, rubber
and braiding firmly
gripped.

Write for Belling -Lee
Handbook-

" Radio Connections...
Price 3d.

7 -way Battery Cord with
Belling -Lee Wander Plugs
and Spade Terminate for
Orgola and other sets 5

BELLING -LEE
FOR EVERY RADIO CONNECTION

Advt. of Belling & Lee, Ltd.. Queenswau Works,
Ponders End. Middtcscx.

72 PAGE
CATALOGUE

Crammed with illustrations and details of
all sorts of fascinating and useful gear, at

very reasonable prices.
RADIO ELECTRICAL
SCIENTIFIC INSTRUMENTS
MOTORS .. GENERATORS

Just send a stamped envelope.
ELECTRADIX RADIOS,

218. Upper Thames Street, E.C.4.
City 0191. Electradix, Cent, London.

SOMETHING NEW Post Free 2,16
LIONTRON (Regd.) AMPLIFYING

(Liontron Design)

c1,211acfn'ts TUNE METER SitiZilstn. g

An efficient station separator.
10% to 30% increased amplification.

Longer Range. All Circuits, Valve and Crystal Sets.
S. LYONS, 119, Clerkenwell Road. E.C.1

PLEASE be sure to mention
" POPULAR WIRELESS "
when communicating with
Advertisers. THANKS

Make

THE DAILY SKETCH
YOUR Picture Paper
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TECHNICAL NOTES.
(continued fraip page 652.)

upper, and consequently, if you use a suit-
able moving -coil speaker with your pentode
output stage, you should generally get
satisfactory results.

A Headphone Problem.
I have been asked whether it is practicable

to introduce headphone receivers directly
into the anode circuit of the output stage of
a receiver when a D.C. mains unit is being
employed. In the particular case in question
my correspondent wants to receive distant
stations which he cannot obtain on his loud
speaker, and therefore he proposes to put
his telephones direct into the anode circuit.

So far as reception is concerned, this
schenv? is quite O.K., but there may be a
serious danger in it, inasmuch as the mains
are connected to the receiver via the elimi-
nator.

It is, therefore, very important to use an
output filter circuit, or some equivalent. so
that the telephones are not directly con-
nected into the anode circuit, a condenser
being introduced in series with each of the
telephone leads. In this case (assuming the
condensers are satisfactory) the danger is
overcome.

The Earth Condenser.
In the same connection I should mention

that it is a good plan-in fact, very impor-
tant-to put a large fixed condenser in series
with the earth -lead in a case of this sort,
as it is possible that the positive pole of the
electric mains may be earthed ; the danger
thereby created is overcome by the use of
the earth -lead condenser.

B.C. Amplifiers.
Referring to my remarks some little time

back, on resistance -capacity -coupled ampli-
fication, there was a point which I ought
perhaps to have mentioned, and of which I
am reminded by a reader ; this relates to
the use of a particular type of coupling -
condenser for the purpose.

As you know, it is very desirable to use
mica condensers for coupling in an R.C.
amplifier, not paper condensers. Paper
condensers are usually made of layers of
tinfoil separated by layers of wax -
impregnated paper. In the present-day type
of paper condenser, great precautions are
taken in manufacture and a high degree of
efficiency and reliability obtained.

The paper type of condenser is partic-
ularly suitable for large -capacity con-
densers, inasmuch as it enables several
microfarads to be compressed within quite
a small cubic space. This type of condenser
is much used for mains smoothing and
suchlike purposes.

Neutralising the G.B.
But for the R.C. coupling condensers, not

only is there often a fairly high voltage
across the condenser, but the slightest leak
will have its effect upon the grid of the
valve and may completely neutralise the
effect of the grid bias. In fact, the grid may
even become positively charged-which,
of course, will mean serious distortion.

A mica condenser (mica sheets are used
as insulation instead of paper sheets) is
more expensive than a paper condenser

(Continued on rtzl.. raga.)
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but the mica k very much more reliable as
an insulator. In view of the importance of
avoiding even the slightest leak in R.C.
coupling condensers, it is well worth while
to use the mica type, and this type is invari-
ably used for the purpose.

Crystal Set Selectivity.
There are apparently quite a large number

of listeners who still swear allegiance to
the crystal receiver. Since the introduc-
tion of the Brookmans Park station, crystal
users, whilst often getting excellent recep-
tion from this station, find it difficult to cut
it out and to tune in 5 G B, and I am often
asked whether it is possible to improve the
selectivity of a crystal set so as to overcome
this difficulty and enable the latter station
to be tuned in without Brookmans Park.

-Unfortunately, it is not an easy matter
to increase the selectivity of an ordinary
crystal receiver, sufficiently for the purpose
in question, and the advice I would give you
in such cases is to go a step further and to
fit up a single -valve receiver-using, of
course, a tapped coil in the aerial circuit
and employing inaction.

With this type of circuit it should be
comparatively easy to cut out Brookmans
Park and tune in 5 G B as well as other
stations at good heltdphone strength, with-
out any background from the local station.
If the operation is not sufficiently selective,
you may employ a simple device specially
designed for cutting out Brookmans Park,
such as the " Brookmans Rejector," which
was described in "Popular 'Wireless" some
little time back.

Question of Signal Energy.
One of the principal reasons against

attempting to increase the selectivity of a
crystal set beyond certain limits is the fact
that the volume is apt to be reduced in the
process and, inasmuch as a crystal set relies
entirely upon the incoming signal -energy
without amplification, it is obvious that
you cannot afford any reductions in signal
strength.

A valve set is always so much more
manageable, because what you lose on the
swings you can easily make up on the
roundabouts.

Amplifier Stability.
Those of you who use an electrical

gramophone pick-up will find that the L.F.
amplifying circuit in some circumstances
tends to become unstable and howling and
whistling noises may cause a good deal of
trouble. This is often particularly the case
if you increase the filament current to the
valves beyond a certain limit or if you
endeavour to force up the volume.

Of course, the circuit should be stabilised
and this depends largely upon the values of
the H.T. and grid -bias voltages and also, as
already mentioned, upon the filament
current. At the same time, quite apart
twin this, the addition of a suitable earth
connection will often make all the difference
to the stability of the amplifier.

Earthing Important.
One of the simplest ways to make an

earth connection. is to the negative side of
the low-tension battery. I should mention
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TECHNICAL NOTES.
(Continued front precious page.)

here, however, that if a D.C. mains unit is

employed with the amplifier (as is very
frequently the easel the earth connection
should be made via a series fixed condenser
of fairly large capacity. say 2 microfarads.

In the Grid Circuit.
Another point to remember is that the

pick-up is connected directly or indirectly
to the grid of the first valve ; that is, it is
directly or indirectly in the grid circuit
and consequently the leads between the
pick-up and the valve should be kept as
short as possible.

It is often an advantage also to run an
earth wire along to the frame of the pick-up
itself, or at any rate to the metal part of
the pick-up arm or holder. Some experi-
menters object to earthing the pick-up
itself, on the ground that this tends to
reduce the sensitivity, but I think you will
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In radioradio we are concerned with both .7
. . . and . . . frequencies.

TECHNICAL
TWISTERS

No, 23 FREOUENCY
CAN YOU FILL IN THE MISSING

LETTERS ?

In radio work the period of time over
which the frequency of current is
reckoned is one

Frequency does not enter into
consideration when dealing with direct
current, but only in connection with

current.
Starting from zero, alternating current

rises to a maximum in one direction and
falls to zero ; rises to a maximum in
the opposite direction and falls once
again to zero. The complete operation
is called one

The number of
per second is called the

Last week's missing words (in order)
were Capacity ; Condenser ; Condenser,
Grid, PlatePlate ; Equal, Phase.

generally find that any alleged effect upon
the sensitivity is much more than counter-
balanced by the stabilising effect of the
earth connection.

Capacity Effects.
The effect of hand -capacity will often be

noticed when you put your hand forward to
take hold of the pick-up to remove it or
place it in position. If the movement of the
hand in the vicinity of the pick-up causes
whistling noises, or has a marked effect
upon the loudness of the reproduction. you
may be sure that there is instability in the
amplifying circuit, which can be cured by
proceeding along the lines indicated above.

You must remember that instability does
not always show itself by a definite howl
or other noise. It may just simply 'intro-
duce distortion, and therefore every step
should be taken to keep it down.

Popular Wireless, August 23rd, 1930.
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RUSSIA
THE TRUTH!
The Editor of " Answers " has %list
completed an extensive tour of investi-
gation in Soviet Russia, during which he
crossed that country from Leningrad to
the Caucasus, visiting many of the leading
cities and travelling hundreds of miles
through the countryside in order to
secure for his readers the real facts con-
cerning life under the Soviets.
What he saw and learnt during the
most extensive tour made by any foreign
observer in recent years is bring revealed
in a sensational series of articles entitled
" FACE TO FACE WITH BOLSHE-
VISM." which is appearing each week
iu AN. --;WE RS. This week he describes

A VISIT TO
THE LARGEST FACTORY

IN RUSSIA
and gives the real facts about

wages in the U.S.S.R.
Here are facts-not fiction-the whole
truth at:out life under Communism told
at last. Don't miss these amazing

revelations.
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FACTS ABOUT
MICA CONDENSERS
The most important things in designing
fixed Condensers are to ensure constant
capacity and to provide against all sorts of
climatic conditions. If these points were
not provided for, totally unsatisfactory
condensers would result.
Small -capacity Mica Condensers such as
are used in radio sets and amplifiers must
have special care, because the whole per-
formance of an otherwise fine set can be
completely ruined by only one faulty
condenser.
Dubilier type 610 and type 620 condensers
are designed and manufactured with the
utmost care. They are specially clamped to
avoid change of capacity and hermetically
sealed to combat climatic conditions, you
can therefore be certain that, with Dubilier
Condensers in your set, its performance
will be remarkable and you are certain
never to suffer from Condenser break-
downs. Specify Dubilier for your next Set.

Types .610
and 620
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ANOTHER
BLUE SPOT
SUCCESS!
41K is another magnificent Speaker lately
added to the Blue Spot Range. It pro-vides
the well-known Blue Spot quality at a re-
markably low price. The driving unit is
the famous Blue Spot 66K which reproduces
with absolute fidelity and purity of tone.
41K is extremely striking in appearance, for
its case is of moden design in exquisitely

grained walnut, and
makes a charming ad-
dition to any room. At
fifty shillings such a
speaker is by far the
best thing 'On the wire-
less market to -day !
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