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Always the valve with the wonder-
ful Mullard P.M. Filament — that
consumes only 0.075 ampere
filament current and that for length
of life and purity of reception is
unequalled, Always then, the valve
for improved radio reception. in any
receiver. Always Mullard.

Mullard

THE -MASTER --VALVE

ADVT. THE MULLARD WIRELESS SERVICE CO.. LTD MULLARD HOUSE, DENMARK ST. LONDON WC2
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HAGNUM STANDARD WAVETRAP A NEW MAGNUM  MAGNUM  RAZOR-SHARP WAVEMETER

NEUTRALISING
AL CONDENSER

A new
design
incor -
porating
several
new

features
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Add selectivity to your set bv fitting a ‘
Magnum Wavetrap. It can be adapted  gport-Wave Choke. Specially
to any type of set without any alteration designed for short-wave work
in the wiring, and enables you to receive o m below 1o metres up to
stations hitherto blanketed out by the 150 metres. The price is the

Reduced Prices:
Ready wired, tested and calibrated, £4/15/0.

Complete set of parts for IHome Construction, in-
sluding coils covering 180/2,000 metres, £4/0/0.

Coils can be supplied separately :

local station. - same as the Magnum Stan- No. 1.—180/600 metres.. .. .. .. 7/6.
As used by Mr. P. W. Harris in “ The Business  dard Choke, viz., No. 2.-600/2,000 metres .. .. .. 7/6.
Special 3-pin Mount, with Brackets .. 3/6.

Man’s Four,” also in the original 1928

‘“ Solodyne.” 7/6
Price 15/- complete.

Copper Screening Box can be supplied for
the above, price B/«

MAGNUM 6-PIN BASE

We specialise in the 1928 “Solodyne,"’ & CO.LTD.,

Modernised 1926 * Solodyne '’ and the 3 MAG N U M H O U S E

“Solodyne ’’ setsdescribed in April issue. TELEPHONE : HOP 6257-8

Comprehensive lists will be sent onveceipt of 288’ BOROUG H H l G ” ST' Recommended for all sets employing 6-pin
stamp Lo N B o N . s . E . I unscreened coils - - . - - 2/
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C}he Valves whu:h made posslble

Radio (oncerts from Seven Countries

through the wonderful Cossor MelodyMaker
USE THEM IN YOUR SET

Advt. A. C. Cossor, Ltd., Highbury Grove, Landon, N.5. @ ‘
o 2411
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New “M.W.” Standardising Policy—Wireless Education—A Tribute to the Amateur.
By The Editpr.

New ‘“M.W.” Standardising Policy The publication of the book has, of course, given rise
ECEIVERS specifically designed for the reception to fresh rumours concerning the B.B.C.’s educational
R of both long and medium waves have, in the past, activities, but the recommendations made by the Hadow
usually suffered from the drawbacks associated Committee are not very startling.
with sets capable of covering a wide band of wave-lengths. In fact, lack of originality is the chiel criticism we have
Perhaps the chief drawback is in connection with coil- to level at the result of the labours of those who, for
changing—a drawbaek which, although not bad enough eighteen months, have been investigating the possibilities
to damn a long-wave-medium-wave set, may truthfully of adult education by wireless.
be said to be a real nuisance. Broadcasting is a versatile medium, but as a means of
But sets of recent design which do not necessitate education (in the strict sense of the word) it will never
coil-changing have shown signs of becoming more and approach within a hundred miles of the service value of,
more popular, and consequently the problems associated ~ for example, night schools. Ilducation by broadcasting
with the design of suitable loading coils for switching in ~ can, at the best, only be superficial—and “ short cuts ™
when changing over from the medium wave-band to the  in educational matters often do more harm than good.
5 X X and other long-wave bands, are obviously of con- However, the Hadow Report has now been made:
siderable interest and importance. it remains to be seen whether its proposals are adopted,
In order to facilitate the efforts of our readers who wish and, if so, whether the listening public will find them of
to construct such receivers, the MopERN WIRELESS value.

Research Department has produced a standard specifica-

tion for a loading coil of what may be termed an almost A Tribute to the Amateur

universally useful type. ]:T is interesting, and gratifying, to note in a paper
In the near future constructors will no doubt be able read before the Wireless Section of the Institution
to purchase this coil ready-made, in the same way as they of Electrical Engineers, by Professor E. V. Appleton,
may now purchase one of the “ M.W.” standard screening F.R.S., on the subject of fading experiments, carried out
boxes or standard wave-traps from several of the firms at the Peterborough Research Station of the Department
advertising in this journal, but also the complete specifica- of Scientific and Industrial Research, that fading measure-
tion for the loading coil may be studied in this issue, ments made by amateur observers in different parts of the
and it will be seen at once that its eonstruction presents ~ country gave most valuable information both supple-
few difficulties and but little expenditure in cash for the menting and confirming the observations at Peter-
necessary materials. borough. o
* * * We commend this tribute of Professor Appleton’s to
We hope, from time to time, to give details of other those gentlemen who represented the British Post Office

“M.W.” standardised components, as we feel sure that at the recent Radio Conference at Washington, and who
in doing so much will be accomplished in facilitating the did their best to belittle the work of amateurs and to
work of the experimenter and home-constructor. limit their activities in every possible way. o
Further, in next month’s issue we shall publish full That they d‘d not sucqegd was not for want of trying,
constructional details of a four-valve set incorporating and that their poor opinion of the value of amateur
the new standard loading coil. This set represents a experimental work in the realm of radio 1s not shared b}’
distinct advance in ‘‘long-short” receivers, conforming as it gentlemen more q.uahﬁed to judge is .partlcularly exempli-
does to the highest standards of efficiency, with the latest fied in the compliment paid to British amateurs by one

methods of coil construction and screening, together with a of the foremost radio scientists in the world.
simple system of switching. It is undoubtedly a set which Mr. Gerald Marcuse—to name but one of many well-
will excite the interest of all MoperNY WIRELESS readers. kriown amateurs who have enhanced the prestige of the
experimenter in this country—only communicated with
Wireless Education us a day ago, enclosing reports from all parts of the
PROPOSALS which may prove far-reaching relating to  world in connection with his short-wave broadcasting
adult educational broadcasting are made in the service.

B.B.C’s latest publication, “New Ventures in It is good news to lear, also, that the service from
Broadcasting.” A synopsis of this book, and the recom- 2 N M has been extended to June Ist. We can only Lope
mendations made in it by the Hadow Committee, are that the Post Oftice will continue to ““ extend ” 2N M’s
given elsewhere in this issue. licence indefinitely.
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A simple but efficient easy-tuning gadget.
By W. J. DELANEY.

VERNIER condenser control is a
necessity in these days of
crowded wave-lengths, and a

method which allows of the complete
absence of hand-capacity effects is to
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be appreciated. Most vernier dials at
present on the market (unless very
expensive) suffer from the fact that
one’s hand must be near the panel
when tuning in, with the result that
when a station has been found and the
hand removed the station disappears.

The following details will enable
anyone to construct in about half an
hour an efficient anti-hand-capacity
vernier control for use with ordinary
dials, at a cost of less than one shilling.
The only things needed are a panel-
mounting plug and socket (preferably
nickelled for the sale of appearance)
and a piece of - ebonite rod about
8 in. long, with an internal hore just
a little larger than the outside
diameter of the threaded portion of
the plug.

The socket is mounted on the
panel so that the flange is just level

with the edge of the dial, but below
it. To the bottom of the plug a
piece of tinned round-section wire
(about 16 or 18 gauge) is soldered,
allowing about } in. to project on
either side. The diagram will make
this part of the work clear.

One end of the ebonite rod is then
cut out with a thick-bladed hacksaw,
for a distance of about 4 in. The
saw-cut should just accommodate
the tinned cross-piece of wire. An
added refinement is the mounting of
a small black wander-plug at the
end of the tube. It can either be
stuck in with Chatterton’s compound,
or made to be a driving fit.

A small tool clip (as sold by
Hobbies, or any other tool firm, used
for holding small tools on work
benches) can be fitted either inside
the lid of the wireless cabinet or
mounted on the panel. The exten-
sion handle is clipped in this when
not required, and is thus always at
hand when wanted.

To prevent the vernier from slipping,
a fairly coarse file should be drawn
diagonally across the edge of the
ebonite dial, and also across the edge
of the ﬂanﬂe on the plug. The slot
in the plug should be opened out so
that it turns smoothly in the socket.
If the dial is of the 4-in. pattern, a
reduction gear of about 16-1 will be
obtained with the normal size of
plug and socket.

@OQ@@@.@Q.‘G.OG@@@.G

@ USEFUL CAPACITIES %

g By A. V. D. HORT, B.A.

ARIABLE condensers are such

-\/ handy components that the
whole of .the experimenter’s

stock is often well employed in sets
or special units. This leaves no
surplus for the experimental bench,

176
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¥ and strict economy has to be ob-

served in allottmg the condensers
‘at a loose end.”

For many purposes the ¢ variable
fixed ” condenser is almost as useful
ag the more finely variable instru-
ment. Four fixed condensers con-
nected as in Fig. 1 will give you a
wide range of capacities. If you
adopt the individual capacity values
given in Fig. 1, you will find, in the
table appended, the principal values
of capacity which are available by
different methods of connection. The
letters refer to the terminals. Thus,
A—D means one connection to A and
the other to B, giving -0001 mid.

*e e
# «USEFUL CAPACITIES" &
EEE Connections. Capacity—mfds. :2
3% A—BCDE -001 3]
2 A—CDE -0009 5%
3 A-DEB 0008 32
33 A—DE 0007 32
2 A—BCD 0006 32
33 A-CD 0005 $
34 A—E 0004 3
% A-D 0003 33
3¢ CD—EB 00025 33
¢ E—BCD 00024 33
b2 D—( 00023 33
3% BC-DE 00021 33
3 AC 0002 82
3¢ D-—EB 00019 £
3¢ D-E 00017 $2
st C-DE 00016 $3
8 C-E 00014 33
s C—BD 00013 33
$# C-D 00012 83
R B 0001 $¢
3¢ B—CDE 00009 33
¥ B—EC 000085 32
3 E-B 00008 3%
$ B-D 000075 33
33 B-C 00007 $8
$3338888ssseesess $33384888583333888%

B—CDE means one lead to B, and
the other to C, D, and E, so that
three of the capacities are in parallel
and the fourth is in series with these.
By choosing fixed condensers of
other values you can obtain any
capacity you want

B

e
. MFL
0004 /i//Z) el e
oooa MFD
0003/4//'0
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fail completely >

Es, and this is a real mystery.
No amateur, hothouse
“thriller ” by a tyro at the
game like E. Phillips Oppenheim or
Edgar Wallace, to be piled up with
clues and neatly solved in the last
chapter. The mystery of personality
is as old as time. And I doubt whether
a debate upon it between, say, Sir
Oliver Lodge and the President of the
Royal Society would bring us any
nearer the solution.

Radio has given us yet another
aspect of this mystery, and a most
intricate and fascinating one it is.
How is it that one man, by radio, will
so project a personal magnetism
through the ether as to grip the
consciousness of his fifty million
audience of individuals by his mes-
sage, when another man, of equal or
greater distinction, may fail com-
pletely ?

For, observe, this is no mere matter
of being captured by a voice. It goes
far deeper than that. Certain musi-
cians, for example, whose voices we
never hear, convey this magnetism.
Just as there are a handful of men and

e

o

Paderewski, the
famous pianist,

extremely vivid
and emotional
personality.

2
&

women in history who impressed
their  personalities upon distant
thousands who hLad never seen nor
heard them, nor even a portrait.
Horatio Nelson was such a man.
And T am sure that Helen of Troy
had far more than a pretty face so
to set the Old World by the ears.
Now, from the hundreds of radio
artists and speakers who have per-

who has an

formed 1 should doubt whether there
are even a dozen with the mighty gift
of personality for a radio audience.
Radio is a stern judge and a ruthless
critic. It is impossible to hoodwink
the audience, as one may from the
stage. Pachmann, in the concert-hall,
is not only a fine artist but a com-
pelling personality. ~ By radio I
strongly suspect that he might well be
a complete failure in the latter sense.

Two Pianists

Here are two great pianists, Moisei-
witsch and Paderewski. Whe shall
decide which artist is the greater ?
Upon the stage and in public life
Paderewski has infinitely the more
vivid and emotional personality. Yet,
by radio, and In comparison with
Moiseiwitsch, he was almost flat and

000000000000 0000000060 060006009000
COPP 000000 6000019000

“It is very curious how radio insists $
upon its own special type of personality.
s A man may be a magnetic speaker in ¢
> the Queen’s Hall, yet quite unattrac- $

29460

$¢tive and colourless through the $$
pd microphone." 3
L ad ‘4

v:‘v“ *e .000000000 000000000
colourless. The latter, in a radio

recital, had not played four bars of
his opening piece before one sensed
the indefinable, compelling magnetism.

We hear those artists themselves
touch the keys, or a violinist his
instrument. Let us take a step deeper
into the mystery.  What of the
orchestral conductors ?

Everyone knows the famous
“Pomp and Circumstance’’ March
No. 1. A straightforward piece of
music, with one performance of it
very much like another. But who
that heard Sir Edward Elgar conduct
it by radio is ever likely to forget it ?
It was not that he secured more
drive, vigour and expression than
another conductor. It was the very
soul of the composer that went
marching on.

477
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e MY STERY
FRADI
ER?»ONALITY

BY ACORBETT-SMITH

“How is it that one man, by radio, will grip his fifty million
audience, when another man, of equal or greater distinction, may
This fascinating problem is dealt with by the
late artistic-director of the B.B.C

We had a similar experience with
Sir Hamilton Harty conducting ““ The
Messiah ” at Manchester. By radio
we could detect the personality of
the conductor in every bar. This was
far more subtle than any special
“reading 7’ of the music. And here
is the mystery. In the concert-hall,
both Elgar and Harty are lacking in
magnetic force upon their audiences.

Why, by radio, are we so vividly
conscious, despite ourselves, of the
personality of Fugéne Goossens and
not of Sir Landon Ronald 2 Of Wein-
gartner and not of Albert Coates ?
Yet all are in the front rank. 1
wonder how Sir Thomas Beecham
would emerge from the test.

.
b4

Sir Landon Ronald,
the composer and
conductor, whose
songs have earned
world-wide fame.

P,
32

It is very curious how radio insists
upon its own special type of per-
sonality. A man may be a magnetio
speaker in the Queen’s Hall, yet
quite unattractive and colourless
through the microphone. Or a man
may be a superb Hamlet by radio and
hopelessly incompetent upon the
stage. Very rarely are the two com-
manding qualities found together.

A Rare Example

Sir Harry Lauder is one of the rare
examples. I can think only of one
better. Of Chaliapin, I am not sure.
His mighty dramatic power:is really
too tremendous for the microphone,
at least in the studio. It dwarfs judg-
ment. But Mr. Milton Hayes is one,
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though more magnetic by radio than
upon the stage. " Mrs. Patrick Camp-
bell 2 I think not. Her radio per-
sonality is more an aflair of the
curtous volee (imbre and unusual
method. But, on the stage, we who
have watched her ecarcer from old

o

&
V.

3

Sir Thomas
Beecham, whose
microphone per-
sonality can only
be guessed at—
he has not yet
broadcast in this
country.

by
i

Adelphi days will stoutly maintain
that she has no rival.

Three prominent speakers come to
mind—Sir Oliver Lodge, Mr. Bernard
Shaw and Sir Walford Davies. Each
in his own way is singularly attractive.
Yet, somehow, I do not feel the real
magnetic grip about any one of them.
With Sir Oliver we know instine-
tively that we are listening to one of
the great philosophers of the age.
And we listen with decp respect.
But are ‘we torn out of ourselves?
Mr. Shaw is an artist to the finger-
tips, with a most winning voice and
method. Sir Walford 1s an admirable
*“ popular 7 speaker with a happy and
distinctive “ bedside ” manner. But
do we feel in cither the grip of intense
personality ?

Charm of Ellen Terry

Of our beloved Ellen Terry we
have, alas, no opportunity of judging.
But 1 would be ready to wager a
radio triumph. Not so much for her
beautiful art and grace of diction, but
rather for the radiance of her superb

&
v

prid

Albert Coates has

conducted for the

B.B.C. on many
occasions.

P
A4

womanhood. For Ellen Terry ranks
with the historic handful who have
compelled over the earth’s spaces.
Why, even her birthday message of
gratitude, though spoken by another,
carricd an echo of her magnetism.

(¢
v

But, as I have suggested, we must
not confuse radio personality with
the pleasure we derive from a voice
or method. Some of the announcers
have graceful and attractive methods
and diction.  But that is not the
personality we are talking about. It
is only the captivating jeune premaer
of the stage.

2

*Some Mysterious Aura’

To my mind, the most interesting
case of to-day for analysis is that of
the Prince of Wales. In the Prince
we have a man who has, in effect,
conquered the world by his per-
sonality. Three thousand miles up
the Yangtse River no less than on
Broadway, New York, they have a
strong sense about him. But how
much of that personal magnetism is
carried across in radio speech if we did
not know Dbeforchand who was
speaking ?

Does any person grip and compel
against ourselves ? That, I think, is

b
S

Sir Harry Lauder,
one of the rare
examples  where
stage personality
is accompanied by
a living micro-
phone personality.

2
e

the test question. And, as 1 have
suggested, it is neither voice nor
vision, pleasure nor displeasure given,
which 1s the deciding factor. Rather
is it some mysterious aura, some
setting free and projection of the soul,
some thought-photography of the
human spirit into space. We need the
lore of the ancient Egyptians, with
their involved doctrine of the ka, or
“ double,” to attempt an explanation.

A mystery, yes! But one of genuine
importance in radio work. For it is
the compelling power of personality
which is most needed, the lack of it
the most keenly felt, especially by
women. Our men-folk, on the other
hand, are inclined to regard the
obtrusion of personality as ‘‘ rather
bad form.” A typically British
attitude towards art.

But it is a very fascinating topic.
Here I have attempted no more than
a few casual impressions. I wonder
if we could possibly persuade Sir
Oliver Lodge to develop the theme.

(Copyright in the U.S.4.)
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¢ RADIO ODDS AND ENDS 2
PRERBOTOPOORDDPDBHRE

The expedition which is searching
for Col. Fawcett, lost in the Amazonian
jungles, is keeping in touch with
civilisation by means of two short-
wave transmitting sets.

£ £ £

The giant German broadeasting
station at Zeesen, near Koenigswuster-
hausen, transmits an evening concert,
from 7 p.m. onwards, on 1,250 metres.

&

A Record Breaker

The British beam syvstem of wire-
less telegraphy has broken the
world’s records for long-distance tele-
graphic communication, by exchang-
ing messages for hours on end at a
speed of 400 words per minute, with
reception too clear for repetition to
be necessary.

3 kS *

The Air Ministry’s great new wire-
less station at Croydon works on
wave-lengths between 800 and 2,000
metres, and is equipped for Morse,
telephony and direction-finding.

* £ *

Although resistance-capacity-coup-
ling has become really popular only
during the last two or three years, it
has always been known as an excellent
method of coupling, and has been
widely used by engineers ever since
the valve was used as an amplifier.

Some Technical Tips

When covered wire is used for con-
nection to a standard screening box,
the H.T. positive lead should for
salety’s sake be protected by Systoflex
or some similar additional covering,
otherwise accidental strain on the wires
may easily cause a very nasty short.

# & *

With a crystal set the earth con-
nection is often quite as important
as the aerial.

* * #*

When one soldered joint has to be
made close to another one a damp
rag wrapped round the latter will
tend to prevent it becoming heated
and unsoldered.

* Sk *

If reversing the condenser leads
does not stop hand-capacity eflects it
will often be found that one of the
grid leads is placed too near to the
panel face.

% B *#

Earthenware jars should not be
used as wet-hattery containers, as
there is much more leakage with
these than with glass.

ﬂ,..-”-'»,
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The All-In” TWO

As you will be able to judge by the photo on the right,

this receiver 1s a real portable. Included in the small
case are the batleries, frame aerial and space Yor the
Notwithstanding its  excep-
tionally diminutive nature, the *“ All-In "is capable of
tuning in 5GB at a distance approaching 100
miles in daylight, while continentals can be heard

telephone receivers.

after dark.
Designed and Described by

MARCUS G. SCROGGIE, B.Sc., AM.LEE.

HE portable receiver has had a
rather considerable vogue dur-
ing the last year or two, and

visitors to the Wireless Exhibition at
Olympia lagt autumn could hardly
have failed to notice the surprising

under the one name * portable,” and
before going into constructional de-
tails of a particular set it might be
worth while considering what pur-
pose portable receivers fulfil.

The majority of those on the

PN
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pick up only a very small amount o:
power from the wireless wavet
radiated {from the station, and henece
necessitate considerable magnifica-
tion to be provided for in the receiver
itself ; this in turn involves many
components, large batteries, leavy
weight, bulk, and high cost. In
fact, the name portable is notoriously
somewhat of a misnomer in its usual
application.

Light and Cheap

Comparatively few people really do
want to lug about an expensive and
heavy piece of apparatus, even when
: motoring or boating, and the most
ks J .. = useful purpose of the majority of so-
/\-,:2"/"' '—'_5/ called portable sets is the avoidance

> J of external wiring and accessories,

S and the possibility of moving *“ the

wireless ’’ from room to room without
trouble.

Y506 If one abandons the use of a loud

X, ¥, and Z are the frame-aerial tappings; C, -ooor-mid. tuning condenser ; C, Speaker, then it is a comparatively

-ooor-mfd. reaction condenser ; C;, '0003-mfd. grid condenser ; R.F.C., radio-frequency simple matter to produce a little

choke ; R, 3-megohm grid leak ; R,, 3-ohm fixed resistor ; B,, L.T. battery ; B., 4}-volt 1s i
dry battery ; S, on-off swi’tch’; and 1.G., inner gri:i of g-electrode \;alvé. : Outﬁt,tha’t 18 llght enough not to be
a burden, and cheap enough to come

within the scope of those who would
like an additional recetver that is at
the same time somewhat of a novelty
with which to amuse friends. It 1s
surprising how many people are quite

p<

fr6./

Facorericar Crecurr

X

number and variety of designs shown
there. Constructional articles also
have given full attention to such sets.

There are, however, several distinet
types of design which are included

market employ four, five, or even
more valves in order to work a loud
speaker at a reasonable distance from
broadcast stations. Using some form
of self-contained aerial they inevitably

149494993494 94 P934 134 o0 000000000000 0000000000000000 0000000000 0000000004

g rnreesnesenasesees Toeresteennacasisent AR * * 2
2 THE COMPONENTS YOU WILL NEED. ;
§§ 1 Attache case, 12 in. x 7} x 4} in. holder (Dubilier, Ediswan, Igranic, unspillable accumulator for Aneloy e
231 external dimensions. Lissen, Marconiphone, Mullard, ete.). valves.

34 2 Ormond  ‘“ Midget * condensers, 2 Rigid valve holders (Burndept, 1 4}-volt flash-lamp battery (Ever-

34 0-0001 mfd. variable, with knobs. . (I)Aigg%%,_ e}«g)-r 4 cond Clark o %ads&, Helllesen, (Ii‘isse&l,blSiekr;)ens).
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b2 Loius, ete.). ete.). . or similar type). . .
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b44 as Mullard “ Permacore,” ete.) (Burndept in set. Any compact (London Electric Wire Co.). 4
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astonished when it is produced,
though they may take the ordinary
type of receiver for granted. The
experimenter finds it instructive to
trace the effect of various buildings,
etc., in reducing the stiength of
broadcast, and many curious effects
come to light, such as those caused
by underground metal, trees, expanses
of water, hills, and so forth. A
temporary invalid can listen without
trouble in any room, and many other
uses for such a set will occur to
readers.
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os the “M.W.” Research Dept. before
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* 4
53 The “All-In** Two was subjected to o¢
1 3.4
*

s
966000 ¢
42222 R 22 24

0000009000000 000000 *e 00000

The one to be described, though it
utilises 4-electrode valves, is par-
ticularly simple both to malke and to
work, and batteries are reduced to a

minimum without loss in efficiency. -

A wooden frame 1s wound with the
wire which serves both as aerial and
tuning coil, and supports inside itself
all the remaining components. The
frame is held in a miniature attaché
case, and may be removed by taking
out a couple of screws, when the
whole is open to inspection. There
is plenty of room in the case for a
pair of ’phones.

The Circuit Used
The theoretical circuit is illustrated
in Fig. 1, which shows a simple
detector valve with reaction followed

by a low-frequency amplifying valve.
The fourth electrode of each valve,
the inner grid, is connected to the
positive terminal of a single flash-
lamp battery, which replaces the
usual high-tension battery, The valves
are of the Miniwatt A.141 type,
made by Philips, the famous Dutch
lamp and valve manufacturers, and
are particularly suitable for the
present purposes because of the ex-
tremely low Dattery consumption ;
the filament takes only 0-06 ampere
at 1 volt, so two valves can casily be
run from a single dry-cell for a very
considerable period. The other only
battery is, as just mentioned, a six-
penny flash-lamp refill.

Simple Woodwork

To proceed with the constructional
details : The carrying case has ex-
ternal dimensions 12 in. X 7} in.
4% in., and the frame is first con-
structed of good dry wood, prefer-
ably American whitewood, § in. thick,
so as to allow about } in. all round
when dropped into the case. As
cases vary in size it will be necessary
to exercise care at this stage and alter
the dimensions shown in Fig. 2 where
necessary, at the same time bearing
in mind the space occupied by the
various components. The partitions
separating the batteries and valves
from the control compartment are of
the same wood, while the control panel
may be of %-in. plywood, or, better
still, bakelite sheet. A good plan is to
get the batteries and valves into the
smallest possible space.

The frame aerial is wound around the wooden framework. The large dry battery
for the dull-emitter 4-electrode valve,

supplies current

while the small

‘“flash-lamp’’ battery gives all the H.T. that is needed.
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The frame should next be wound,
preferably using s§pecial stranded
copper frame-aerial wire, 7/35 gauge
(London Electric Wire Co.), though
ordinary D.C.C. wire of about 22
gauge will be fairly satisfactory.
Two small holes are drilled in the
frame, about } in. apart, at X (Fig.
2), and the end of the wire looped
through to make it fast. This end
goes to the reaction condenser.

Aeriar Frame,
Faner 8 Sveroers

41-volt

Eighteen turns are then wound on the
frame, taking care to keep the wire
taut, and a loop of wire is passed
through the two holes Y, about 1 in.
away from the edge X.

Fitting the Frame

This loop forms the tapping which
is connected to filament, batteries,
etc. The remainder of the wire,
another 34 turns, is then wound on,
without breaking it at Y, the end
made fast at the edge farthest
away from X, and brought round to
the back to connect to the grid con-
denser and tuning condenser.  The
wound frame should now be tried to
see that it fits the case without being
so tight as to abrade the insulation
of the wire. The two valve holders
are mounted one behind the other in
the right-hand compartment of Fig.
2. The remaining components are
fitted to the panel and side cheeks as
shown in the rear plan (Fig. 3).

The Valve Holders

It should be noted that in this
diagram the two valve holders are
shown in plan for the sake of clearness
instead of the end view of one of
them, which would be all that would
actually be seen in this position. The
two variable condensers, the switch
and three terminals are mounted on
the panel; the left-hand cheek or
panel support is drilled to pass three
hattery leads and carries the R.F.
choke ; the right-hand cheek carries
the resistor holder, the grid-leak clips
(which should be mounted on a strip
of ebonite if not bought ready
mounted) and the fixed condenser.
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The two last-mentioned are situated
one behind the other, so the diagram
should be examined with care in
order to trace the connections. The
transformier is secured to the main
frame, taking care that the screws
do not pass through to the acrial
wires.

Here is the complete receiver ready for uss.
An on-off switch is fitted on the panel.

If the transformer is a cheap one
it does not matter much in a receiver
of this type, as the primary current
is small, only o fraction of & milliamp,
and will not saturate a small core.
The R.I. choke may, if desired, be
made by the constructor; it consists
of about 1.000 turns of 44 D.S.C.
wire woand in a groove 1/16 in. wide
and § in. deep, cut in an chonite disc
12 in. in diameter.

Alternative Valves

When everything is assembled the
wiring is carrted out as described in
the wiring instructions.  Flexible
leads for connecting to batteries are
taken through holes in one of the side
cheeks. using red wire for positive
and black for negative. Wander
plugs with split pins can be used to
connect to the brass strips of the
flash-lammp battery, and all the flexible
leads should have a knot tied in them
on the inner side of the cheek to
prevent them being rooted out by a
sharp tug.

In using the “ Miniwatt” valves
note that the inner grid connection
takes the form of a terminal on the
metal cap. 1 difficulty is experienced
in getting Philips’ valves an alter-
native is the Aneloy 4-electrode valve,
of which a nunber of types are pro-
duced. Asthese valvesrunatabout 3-7

volts, -09 amp. filament current, a very
small unspillable 4-volt accumulator
must be substituted for the dryv cell.

The Aneloy AP412U valve is
satisfactory 1n both holders, con-
nected In the same wayas the A.141,
and with anything from 3 to 6 volts
anode battery. Superior results are
obtained with these valves if the imner
and onter grids are interchanged,
that is to sav, with the positive battery
connections going to the grid socket
of each valve holder and the grid
connections going to the terminals
on the valve caps. If thiz method is
used it is advisable to increase the
anode battery to 7% to 9 volts;
two flash-lamp Latteries in series, for
example.  The 3-ohm resistor is
about right with these valves, as the
filament voltage need not be so high
as 37 for efficient workine.

Obviating Capacity Effects

The frame is lLeld in the case by
two or more screws through the
bottont of the case going into the
edge of the wooden frame. Some
cases have a metal rim which if left
intact puts the receiver out of action,
because it acts as a short-circuited
turn coupled to the aerial; a gap of
I in. or so should be cut in it, and if
it is built up of a number of picees
of metal thev should all be soldered
together at the joints to prevent
noises due to bad contact at these
places. Finally, a short piece of wire
should be connected bhetween the
metal rim and any one of the battery
terminals.  This is of very valnable
assistanee in obviating hand-capacity
effects, which are usually troublesome
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in a receiver which las no definite
earth connection, and which is some-
what sharp in tuning.

When the batteries and ’phones
are connected and everything is
readv the set should be stood up on
its side and turned endwise on to the
broadcast station, switched on, and
if all is well a “ plonk ” should be
heard on moving the reaction con-
denser over due to the starting of
oscillation.

16666666660 06660066600666060060660066666064
GO00809C00 940900006 ¢ 00990000 0000000

4
v “ The set tunes from about 330 to 530
s metres, and the range of reception, of
$ course, varies greatly with the locality
s and strength of station, hut generally
$ speaking, satisfactory reception should
s be obtainable within 10 to 15 miles of
! a main B.B.C. station, 4 to 6 miles
s from a relay station, and 100 miles
s from 5 G B. Out-of-doors these dis-
o tances are considerably increased.”’
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I the tuning condenser is now
turned around a whistle indicates
that a transmission is being received,
and the reaction capacity is carefully
reduced until the whistle is resolved
into clear reception. Though the
likelihood of causing interference
through oscillation is small, owing to
the low power and small aerial, vet
oscillation should not be indnlged in
too freelv because a sensitive receiver
is able to pick it up within quite a
considerable radius.

Seme Operating Hints
Tuning is verv sharp on distant
stations, and a little care is required
at  first.  1f less than half the
maximnm capacity of the reaction

The enfire ‘“ works '’ of the set can be lifted bodily out of the small attache case and
could be fitted in an ordinary kind of cabinet for use at home during the winter months.

R
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cendenser it sufheient to produce
oscillation it is advisable to disconnect  the
one of the sets of fixed plates in the
reaction condenser.

000000020000000

iets of fixed plates.
quarter of the capacity that 1s
obtained by connecting as in the
diagram.

plates mav be left unconnected and

two leads taken to each of the
This gives a

WIRING INSTRUCTIONS

Looking at back of panel, as in Fig. 3.

Connect nearest end of aerial winding
(X) to both sets of fixed plates of reaction
condenser, afterwards disconnecting ope

1 606000 00006006000060000000306006000000606060000600000000000003328232224
00000002 000¢000000000000000000009GC00000200000000500000000000000¢
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ascertain more easily whether it is
working or not. Do not stand the
receiver on a metal surface, hut on a
wooden or other insulating table or
support.

The set illustrated receives 2L O

plug (for + strip on flash-!lamp battery) {c
P. or -+ terminal on (ransformer, to -+
{erminal for ’phones. and to two fexible
leads for connection to inner grids (cap

&

34

*

3.4

*

*

L 4

*

*

*

*

>

> set if receiver oscillates too easily (see terminals) of valves. b4
S text). . . Join L.T, — terminal on panel (to which s
0 Connect aerial fap (Y) to moving plates — wire of dry cell is made fast) to remaining  se
38 of tuning condenser, to one terminal of terminal of switch, KL
¢e  switch, to one terminal of resistor bolder, Join remaining grid-leak clip and 0-6603- oe
$¢  and to LS. or filament terminal of trans- mid. condenser tag to grid terminal of 33
¢e  former. . nearer valve holder. *
b9+ Connect far end of aerial winding (Z) to Join remaining resistor holder terminal  $3
$¢  Dboth sets of fixed plates of tuning condenser to remaining filament terminals on valve &
¢¢ and to one tag of 0-0003-mid. fixed con- holders, . p2s
3¢  denser. . Join fixed plates of reaction condemser ¢
pes Take red flexible lead from - terminal to R.F. choke and to plate terminal of nearer Se
¢ on dry cell through side cheek, tie knot in valve holder. 53
¢¢ lead, and join to one grid-leak clip and to Join other terminal of R.F. choketo G.P. ee
$$ onc filament terminal on each valve holder. or plate lerminal of transformer. ©o
o0 Take black flexible lead fitted with wander Join O.8. or grid terminal of transformer  ¢3
¢ plug (for connection to — strip on flash- to grid terminal of further valve holder. P4
$$  lamp battery) through side cheek, tie knot, Join plate termipnal of Sfurlher valve 3
N ¢ and solder to red flex just mentioned. kolder to remaining 'phone terminal. o)
vs0s  fr6 4. Panel Lavour $¢ Insulate the joint with adhesive black tape. Join point Y of frame or its direct leads oo
$8 Take red flexible lead fitted with wander to metal rim cf case, if any. o
.\]SO, if it is not desired to tune over 00 0000000000000000000004050000000800080850008500080008008808080000000006000¢800s
V00000008 0000000000500000000000000000000000000¢000000000000000¢000C00000000000000000

such a large band of wave-lengths,
the same may be done with the
tuning condenser, or to reduce still
further the tuning band, and conse-
quently to make the tuning less  has
critical in adjustment, the moving

If it is found at all difficult to pick
up a station, the end of an.ordinary
aerial may be laid on the set, which

the effect of greatly increasing

the strength and enabling the user to

very strongly in the ’phones, even in
fairly shielded buildings at eight
miles. The interest and usefulness of a
little set like this quite well repay
the trouble of making it.
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4 practical article showing you how you can substitute one of the
new and very efficient screened-grid valves for one of the ordinary
3-electrode type in an H.F. stage of an ordinary set.

By F. C. TOPHAM, AM.IEE.

HunE are, perhaps, many readers
who are desirous of substi-
tuting the screcned-grid valve

for the ordinary three-electrode valve
in the high-frequency amplifying stage
of their receivers. They may, how-
ever. feel somewhat doubtful as to the
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method of doing this, or whether the
resulting gain will be sufficient to
justify the expense, and it is the
purpose of this article to throw some
light upon these two points.

Before dealing with the practieal
side of the matter it may be helpful to
outline briefly the main disadvantages
of three-electrode valves and 1 what
manner the screened valve overcomes
them. For the sake of simplicity
consider first the tuned-anode circuit
shown in Fig. 1 and which needs no
description.

An Inefficient Circuit

The circuit LC is shunted by the
internal resistance of the valve, which
may be ax low as 14,000 ohms, and
this will exercise a heavy -damping
effect with a consequent Joss in
scleetivity.

To quote an actual example, it was
found that with a certain design
emploving a D.E.L.410 valve having
an internal resistance of 14,000 ohins
and an amplification factor of 13, the
damping due to the valve and added
to the circuit LU was no less than
119 ohmns, while the overall amplifi-
cation was reduced to about 6.

There is little need to point out that
under such conditions it is almost a
waste of time to strive after clliciency.

In addition to the above defect the
circuit of Fig. 1 may be very unstable,
particularly when valves of high
amplification factor are used, due
to the feed-back of high-frequency
energy via the anode-grid capacity.

As scientific design progressed the
above faults were greatly diminished
by the use of neutralised high-
frequency transformers in conjune-
tion with valves of Ligh internal
resistance and followed by anode-
bend rectification. For the sake of
comparison this improved circuit is
shown in Fig. 2, but as such receivers
have been described in this journal
from time to time it is not proposcd
to go into further details.

Much Greater Magnification

Now the screened valve has. under
proper conditions, a very high internal
resistance and amplification factor,
but, more important still, its anode-
grid capacity is alinost negligible.
A moment's thought will show that
if such a valve is substitated for V; in

‘Fig. 1 it should be capable of giving

us much greater magnification and
selectivity without the tendency to
oscillate which is inherent with the
plain tuned-anode.

In other words, it may be regarded
as a kind of “ short cut ™ to the good
results ‘achicved by the arrangement

N

Showing how an S.G. valve should be fixed
to provide efficient external screening.

483

Hmmumag

An S.G. valve inserted in an ordinary valve
holder with two sockets arranged for its
other end. Note the screen.

of Fig. 2, but with certain added
advantages.

In what follows it is proposed to
deseribe a short series of experiments
(easily undertaken by the reader),
having the two-fold object of ascer-
taining, first, the limitations of the
statements contained in the preceding
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paragraph and, sccond, the most
elticient miethod of adapting an

ordinary receiver to the screcned
valve. It will be assumed that the
reader is already familiar with the
general characteristics of this valve.

To Render Application Wide

The most common type of broad-
cast receiver is probably that employ-
ing one high-frequency stage followed
by a detector and one or two stages of
fow-frequency. Ia order, thercfore,
that this arlicle may have as wide
an application as possible, it will be
confined to the consideration of an
instrument having one high-frequency
stage and only that part of the
receiver will be deseribed.

3
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The original receiver upon which the
followirg experiments were conducted
was of the very average type shown
in Fig. 2. An unscreened neutralised
high-frequency transformer T, having
a step-up ratio of about 1 to 45, was
employed in the anode of the first
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valve. It was of solid wire, giving an
overail amplification to the detector
of, roughly, 18 to 20, from which it will
be scen that the design was open to
improvement.

The first experiment was the simple
substitution of a screened valve (a
Marconi type $8.623) for the three-
clectrode valve V, of Fig. 2. To
do this it was only necessary to
replace the ordinary valve holder by
one of a suitable type and to carry

an cxtra lead from the screen-grid -

terminal to a point on the high-
tension battery about 80 volts positive;
about 120 volts being applied to the
anode. .

As the inter-electrode capacity is
negligible, the neutralising winding of
the transformer T, and the neutra-
lising condenser NC, are no longer
required, and hence the circuit
hecame ol the simplest form shown in
Iig. 3.

The Transformer Ratio

Upon adjusting the set it was found
that the amplification was very little,
if any, greater than that given by the
original arrangement. Perhaps such
a result is contrary to the reader’s
expectations, but this, together with
the fact that there was practicaliy no
tendency to oscillation, indicated
clearly that the valve was being
operated very inefficiently, The reason
is not far to seck.

The amplification given by any
valve is chiefly dependent upon the
ratio of the anode circuit impedance
to the total impedance, the latter
including that of the valve. In the
case of the screened valve the A.C.
resistance is of the order of 175,000
ohms, while the impedance of the few
turns coustituting the transformer
primary was comparatively small—
although comparable with the A.C

resistance of the original three-
clectrode valve. Hence the greater
part of the amplified voltage was
expended across the screened valve
itself, with the result that the external
aniplification was small.

The number of turns on the primary
was then gradually increased (leaving
the secondary unchanged) and, para-
doxical as it may seem at first sight,
the overall amplification of the
system inereased although the {rans-
former step-up ratio decreased. This
was due to the higher inductance of
the primary causing the valve to
operate in a more efticient manner. It
was found that the maximum am-
plification to the detector was given
when the primary was only a few
turns less than the secondary, the
ratio being approximately 1 to 1-2.

Unwanted Coupling
In addition to the increased am-
plification the tendency of the set to
oscillate became more pronounced
as the primary turns were increased,
uot hecause of inter-electrode capa-

The
Marconi

and Osram
screened - grid
valve has three
pins at one end
and two at the
other. The two
(right in photo)
represent  the
anode and the
screening grid.

%
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ool

city, but owing to the fact that the
high amplitication caused stray exter-
nal fields to become troublesome. The
mozt eflicient ratio could not be
reached, as a matter of fact, until a
certain amount of sereeuing (sce later)
was used.

It is obvious that as the hest
transformer ratio was only about
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1 to 1'2, we are coming back to the
tuned-anode, which can be regarded
merely ag a transformer with a 1 to 1
ratio. It was decided, therefore, to
sacrifice the small extra gain given
by the transformer in return for the
cheapness and simplicity of the
tuned-anode.

Tuned-Anode Tried

A single-laver coil was constructed,
therefore, having 50 turns of No. 2t
S.W.G. wire upon a 3-in. diameter
former, across which was shunted a
0-0003-mfd. tuning condenser, the
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circuit being re-arranged as shown in
Fig. 4.

When the valve was adjusted to the
correct point, however, the set was
found to be quite unworkable, due to
instability (remember, no screening
was yet employed) caused by the
strong field from the anode coil. The
simple experiment of altering the
relative positions of the grid and
anode coils proved that the major
part of the trouble was produced by
these particular components.

The effect of interposing a flat
metal screen about 1 ft. square
hetween the grid and anode circuits
was then tried. A hole just large
enough to accommodate the valve
is cut in the screen, the latter being
placed in such a position that the
sereen grid is in the same plane as the
sereen (indicated in Fig. 5), the two
being “bonded” by a O'l-mfd. cou-
denser. (Small lioles through which
it may be necessary to pass conneeting
wires should be insulated with “ Systo-
flex.”)

The Real Difhiculty

The result of the above alteration
was not satisfactory, however, as
although the tendency to oscillate
was diminished it was still trouble-
some. In other words, the grid and
anode ficlds were still interacting.

We have scen that the above-
mentioned interaction is largely due
to the coils themselves, and therefore
we should expect the substitution of
astatic or fieldless coils to effect an
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improvement. In order to test the
matter a pair of * binocular” coils
(of a well-known commercial make)
were placed in the grid and anode
circuits respectively, with the result
that stability could, with care, be
maintained by means of the above-
described simple flat screen.

Now, the above-mentioned binocu-
Jar coils had a high-frequency re-
sistance of about 15 ohms at 36l
netres, their impedance at resonance
being approximately 111,000 ohms
in the anode circuit, so that the
voltage amplification obtained was
about 42.

The overall amplification to the
detector was found to he actually 30.
This figure was certainly better than
that obtained with the three-electrode
valve, but, obviously, it should be
possible to utilise the peculiar pro-
perties of the screened valve to better
advantage. An endeavour was then
made to improve the efliciency as
deseribed under, and this is where
the real diflicultics began.

Changing of Coils

A pair of low-loss astatic coils werc
wound to the design deseribed by
Mr. A. Johnson-Randall in MoDERN
WigeLrss of December last, except
that 27/12 Litz wire was used in
place of the 9/38 mentioned therein.
The reader is referred to that article
for further details. These were placed
in the grid and anode cirenits re-
spectively, and tuned by 0-0003-m*d.
condeunsers, the aerial being connected
to the centre of grid coil.

Previous experiticuts have led us
to expect that the above arrangement
would be very unstable, unless pre-
cautions were taken to completely
screen the anode ecirenit and to
prevent high-frequency currents pass-
ing to other parts of the recciver.
thus influencing the aerial or first
grid circuit.

The Final Circuit

The final circuit is shown in Fig. 6,
from which it will be seen that high-
frequency chokes HIFC, and HFC,
are inserted in the H.T. battery leads
to the valves V, and V,, and by-pass
condensers (,, €y, and C,, of O,
0-1 and 0-0001 mid. respectively, are
joined from the points shown to
earth (screen).

The anode cireuit, including the
tuning condenser. choke, etc, s
completely enclosed in a metal sereen-
ing box with lid. the valve projecting
through one side as previcusly
described.  The best method of con-
structing such a box is to first line
the pancl and baseboard with the sheet

metal, and then mount the necessary
components thereon, taking the usual
precautions with regard fo insulation.
It is then a simple matter to place
the remaining sides of the box in
position, taking care that all com-
ponents, including the lid, are well
bonded.

Simple Screening

Upen trying out the above arrange-
ment, it was found that the amplifica-
tion and selectivity were greater
than those obtained by the solid wire
binocular coil, but, although stability
could be maintained, the circuit was
somewhat difficult to handle, and
liable to burst into oscillation,

In a receiver of this type more
elaborate screening artangements are
not justified (particularly as the
{eed-back via the valve is not com-
pletely zero), and therefore it was
decided to introduce a small amount

TopDERN WIRELESS

under working conditions, and the
equivalent anode ninpedance was
118,000 ohms. The theoretical volt-
age amplification was 77, but the
practical value to the detector valve
was about 15, a very satisfactory
ralue.

A few final remarks regarding
selectivity may be of interest. It may
be contended that an extremely
sclective -anode coil of the tvpe
described will cause distortion and-loss
of the higher frequencies, due to the
curtailing of the side-bands of the
transmitted wave-band. To some
extent this is correct, but the decrease
in quality with only one high-frequency
stage will not be of great importance.
The screened valve is shunted across
the tuned-anode and this is equivalent
to the introduction of about 9 ohins
damping resistance, which is sullicient
to prevent undue distortion.

Tt will now be useful to summarise

Showing one way a screened-grid valve can be fitted to an ‘“ M\W.”’ standard screzning

box.
of the box.

Alternative methods include fitting the valve through a circular hole cut in the side
The set, a portion of which is illustrated above, is the ‘“ Modern Wireless "’

““ Super-Screen "’ Four.

of damping into the grid circuit by
removing the low-loss coil and re-
placing the binocular coil referred to
in the last experiment. All other
conditions remained unchangad.

“Perfectly Stable”

Tests showed that the set as now
altered was perfectly stable and ecasy
to handle, even with the maximum
amplification obtainable, and hence
the arrangement was adopted as final.

The high-frequency resistance of
the ahove anode coil was 5-1 ohms
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the chiel lessons to be learnt {rom the
experiments,

(1) Tt is a waste of ume to fit a
screened valve in an ordinary receiver
emploving a high-frequency anode
transformer designed for three-elec-
trode valves.

(2 It transformer  coupling  1¢
employed in the anode of a screened
valve, the most efiivieat transformer
will be only slightly better than a
good tuued-anode. Hence the latter
i1s preferable on the grounds of
economy anid simplicity, althongh the
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ranstormer renders screening easier.

(3) Screcning is essential, and the
higher the magnification the more
perfect must this be made.

(4) If low-loss coils are used
throughout, the receiver will be
probably unstable with plain tuned-
anode.

by
s

This photo very
clearly shows the
greater part of the
internal construc-
tion of the Osram
and Marconi S.625.
Below is the grid
and filament assem-
bly, and above is
the screening grid
which envelopes the
anode.

<
v

P

(3) A good form of circuit to use
with the screened valve is oue
having an astatic grid coil of solid
wire, an astatic anode coil of the low-
loss type, and complete screening of
the anode circuit in as large a hox
as possible. Precautions must also
be taken to eliminate high-frequency
currents from the low-frequency parts
of the instrument,

ot < TR
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“ PRACTICAL HINTS FOR
3 THE HANDYMAN
” Some Grid-Bias Tips—Labelling

2 Battery Leads. &
PEDODRTODRCRRDEFROES
UL - S PR v

RID bias often gets neglected,
G probably because the battery
1s emall, seldom renewed, and
does not require frequent adjustment.
But correct grid bias effects a great
saving of H.T. bhattery current,
exereises a marked improvement on
guality, and safeguards the set against
all sorts of annoying noises which
might otherwise mar reception.

If the following hints are obh-
served, much poor reception and many
annoving noises will automatically
disappear. Make sure that the plugs
fix tightly in the sockets and that
they ave reasonablv clean. Cut awa
frayed ends of flexible wire, for these
¢ whiskers *’ may give rise to short-
ing trouble.  Long, ilexible leads
which tend to shake and fo move the
plug about ean easily be held securely
if an ordinary elastic band is slipped
over the battery, and the plugs are
brought under this hefore heing placed
in position.

Avoiding Shorts

In many batteries the positive
socket is set so close to the 1}-volt
socket that if the grid bias positive
is carelessly adjusted it will bridge
the gap between the two and short the
11-volt cell. This, of course, must
be guarded against, as a faulty cell
here will affect the functioning of the
whole set. Grid-bias batteries which
stand upon a haseboard should not be
allowed to clide about when the set
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is moved, nor be held in place only
by their connections.

It is very easy to mount a grid-
bias battery securely, and you may
save an expensive accident. Many
grid-bias batteries have a cardboard
Iid which proteets the sockets from
accidental metallic contact whilst
the cell is in the dealer’s hands. The
purchaser very often throws these

— -

Brass FPaper ASTENER

A
Brass paper-fasteners can easily be used to
label battery leads as explained below.

lids away, but if these are turned
upside down and screwed direct to
the baseboard, they make convenient
stands in which the grid-bias battery
may be held in position on the hase-
hoard. B.R.P.

Labelling Battery Leads
TO avoid confusion with battery
leads and a possible disas-
trous result arising from wrong
connections, it is advisable always to
have some simple means of identi-
fying the individual leads. Using
rubber-insulated wire of different
colours 1s one method, or, better still,

arrange to mount small indicating
tabs actually on the wander plugs
themselves with the correct markings
shown. T circumstances arise to
preclude this latter method, then it
is a good plan to employ the small,
circular, engraved dises usually sup-
plied for mounting under terminal
shanks., These can be readily fas-
tened to the leads through the medium
of ordinary brass paper-fasteners.
The head of the fastener rests against
the dise, and this in turn is lLeld in
place by passing the thin brass pro-
jections through the disc hole and
bending them round the lead as
mdicated in the above sketch.

It is essential to ensure that the
insulation of the lead is not broken
in this process, otherwise the metallic
connection between fastener and wire
will cause a hattery short-cireuit if
the fasteners come in contact with
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one another at any time.
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An article for those who take an interest in How their Wireless Set ]Works.

1D vou know that vour aerial
is. reallv a transformer ?
That 1t is. in faet, a better
transformer than either the LI or
the L.F. variety which mav be in
vour set ¢ For the ordinary high- or
low-frequency transformer simply
takes one kind of current in its
primary and sends out another kind
of current in its secondarv, but an
aerial really does * transform ”—it
eflects a real transmutation, altering
one thing into something else.

The Transformation

It 3s in vour aerial that the most
magic metamorphosis  in wireless
tukes place. In some extraordinary
fashion of its own the aerial manages
to trap and to catch those mysterious
and Invisible ether waves, and to
convert them mstantly into that com-
paratively famuliar and well-known
form of energy which we call elee-
tricitv.  This ix a real translormation
—a fundamental alteration of form
far more marvellous than anything
we ordinarily associate with a mere
transformer.

Input and Output

Like most wireless components, the
aerial is really a bit of a dark horse.
There 1s far more n it than meets
even the observant optic! And we
shall be able to get a bettrer idea of its
versatility if we consider it as a
transformer, looking separatelv at its
input and its output.

The input to the aerial 15 not
electricity but ether waves; and all
that we need sav about ether waves

By P. R. BIRD.

for the moment 1s that they are
electro-magnetic In nature and travel
in free space with the speed ol light.
Ilectro-magnetic ether waves, like
most children of nature, fare best in
the wide, ree, open spaces, and lose
some oi their force and vitahity if
“ cribbed, cubined, and confined” by
wallg or buildings.

Obviously, therelore, our aerial
should be hanging free in space, with
room ta breathe and unhampered by
neighbours.  All the aerial's length
from the lead-in right up teo the
remotest insulator acts as input, and
practically all the electro-magnetic

wave energy that enters the aerial
enters it between thess pornts.

Low Resistance Essential

The acrial’s output is not cther
waves, like its input, but takes the
form of high-frequency clectrie cur-
rents. The currents are excecdingly
small, so that the first essential ol an
acrial 1s that it should be a gcood
conductor of electrieity. If a rope
were to be suspended in space beside
an aerial, at the same height, of the
same length, cte., it would. by virtue
of its mere length and position, inter-
cept the ether waves.  But its output

In order to minimise high-frequency
losses this aerial is stayed right away |
from the roof, across which it has to i

pass.

|

WWWeamericanradiohisterv.com
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in high-fiequency electricity would
be nil, because rope is not a conductor
of electricity. Owing to the minute-
ness of the currents the aerial must
be a good conductor.

A further interesting point to note
is that all aerial currents flow only
on lhe suijace of the wire. Fo great
is the frequency of the current that
it does not “ sink in,” as it were but
travels only on the surface, and
therefore travels best on a large wide
surface.

The Wire To Use

It is for this reason that stranded
acrials with their many surfaces are
to be preferred to one single wire,
and In order that this surface may be
a uniform one, unaffected by changes
In temperature, it is an advantage
to usc insulated stranded wire.
Seven-strand No. 22 enameclled wire,

the aerial circuit comprises not only
the acrial itself but the lead-in, the
aerial coil insid, the set, the earth
wire, the bhuried cartl, and also
the actual carth itself. There must
be a really good contact between the
sheet of metal, tin-can, small bath,
or whatever it is that forms the buried
ecarth, and the surrounding soil. This
18 especially true mn the summer
months. For this reason it is an
advantage to bring the earth wire up
through a tube, down which water can
be poured in dry weather to ensure
that the contact around the buried
earth plate is really good.

It is a good plan to remember that
the aerial and earth actually form a
large condenser, the aerial wire
being one plate and the earth the
other plate. This huge natural con-
denser is placed across your aerial
coil and all the energy in this great

LLONDON’S AERIAL VISITORS

This unusual photograph of a flock of starlings settled upon aerial wires was taken at
Marconi House, the London standby station.

whether of copper or phosphor-bronze,
is almost ideal for an aerial,

An ordinary aerial wire with its
ample surface offers very little resist-
ance to the high-frequency currents
flowing in the aerial ; but neverthe-
less the average aerial has a fairly
high resistance, much of this being
concentrated at the joints in the
aerial. It 1s for this reason that the
joints of the lead-in and those on the
acrial and earth terminals of the set
are Important, for if a dirty, rusty-
looking film is allowed to form, there
is a corresponding reduction in volume
of the aerial current.

It must be remembered, too, that

continunally
forwards

natural condenser is
rushing hackwards and
through that coil.

The Buried Earth

From the further aerial insulator to
the acrial terminal is one plate of the
condenser, and from the earth terminal
of the set to the surface of the ground
on which the mast stands is the other
plate of the condenser ; and the lead-
in joint and aerial terminal are no
more important for good reception
than the earth terminal and the
buried contact underground.

The output of the aerial is taken
from the aerial coil. And in order to

488
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get the maximum output from this
point It is important that none of the
wires attached to the acrial terminal
should be brought close to wires
attached to the earth terminal, or
to the earth itself (remembering that
“the carth” is not only the level
ground outside, but walls, gutter-
pipes, ete., which make good contact
with the earth).

Importance of Spacing

It is for this reason that the posi-
tion of the acrial and of the lead-in is
so mmportant, for if the zerial runs
within, say, an inch of- the gutter-
pipe, a certain amount of energy will
pass across this small space and take
a short cut to earth instead of passing
through the acrial coil and so helping
to work the set. The obhject in de-
signing a good acrial system should he
to induce every particle of current
flowing in the aerial circuit to pass
through the acrial coil, down the
carth lead and to the earth. No
short cuts en route, and no possibility
of taking a direet cut over a dirty
insulator, or across some narrow gap,
to a piece of lead piping or other
metal which is earthed should be
allowed,

Frequency and Load

One final point about low resistance
in the aerial is worth emphasising.
Aerial currents are not only neces-
sarily minute, but they are of very
high frequency. If the set is tuned
to, say, 300 metres, the carrents from
a station transmitting on that wave-
length will race from the aerial,
down the lead-in, through the aerial
coil, into the carth, back again up the
lead-in, throuneh the aerial coil again
and back again into the aerial, per-
forming this double journey exactly
cne million tinies per second! On
lower wave-lengths they have to per-
form this journey much faster, and
when one calculates the nuniber of
times a current will have to pass across
a bad joint or a faulty conrection, ene
can easily see how important it is to get
good conductivity in the aerial!

Apart from having to overcome
the resistance in the aerial, the high-
frequency aerial currents have a cer-
tain amount of work to do. .The
output of the aerial coil is in the form
of a definite load upon the energy of the
aerial high-frequency currents. If
the set is only a crystal set the aerial
currents have to energise a tuned
circuit with sufficient strength to
produce a considerable voltage at the
end of the coil. When the crystal

(Continued on page 366.)
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A PILOT (7

SHORT WAVES

{E;\u T i, -19(
This is a simple wave-meter of the heierodyne
variety which, inexpensive to construct, enables
one to locate short-wave stations with a high

R

HavE neatly alwavs found that
the tirst lament of the would-he
short-wave enthusiast, when he
gets lLis first set working. 1s that he
“ doesn’t know where Le is.”  This
is perfectly excusable and under-
standable, for one’s first dive into the

A32

- ) — >

b
Fr6.l.
o5
I Jweorericar CireurT.

shorter wave-lengths 1s, it must be
confessed, rather a novel experience,
and one calculated to make the new-
comer feel thoroughly at sea.

“Finding” Stations

Fortunately there are many stations
whose wave-lengths are fixed and
well-known, and the fortunate reader
who is able to copyv Morse cole at a
good speed should have not the
slightest  difficulty in finding his
whereabouts with the help of a list
of some of these stations. such as Is
printed {from time to time. The
“ telephony-only ' man, however
(and this probably refers to the
majority now that short-wave work
has becone so universal), has a much

harder task before him, and it is
chiefly to help him that the wave-
meter described hiere has been thought-
out and built.

To commence with, one can gener-
ally obtain a rough idea of the wave-
length on which one is listening sim-
ply by consideration of the coil sizes
and cvondenser values. On my own
short-wave set, for instance, I know
that however T alter the Tayout and
the circuit, within reasonable limits,
a nine-turn coil, 3 in. in diameter, with
a “0001 variable condenser, will cover
a range of approximately 36 metres
to 60 metres.

A Crude Method

It is obviously just too large for
2N AF, the “WG Y77 station work-
ing on 32:79 metres, so that one has
onlyv to make, say, an eight-turn or
seven-turn coil and to search dili-
gently at the appropriate time for
telephony station with an American
accent, and one knows where 32°79
metres is to he found !

degree of accuracy.

By L. H. THOMAS (6Q B)

A pre-calibrated absorption wave-
meter 1s an excellent guide, and is so
simple to operate that the veriest
novice could hardly fail to grasp the
principles  within a few moments.
Unfortunately, however, the ab-
sorption wave-meter can only be
calibrated directly from short-wave
stations, and one 1s limited to, say,

L

Slight variations in the filament or
H.T. voltage will not upset the calibra-
tion of this instrument, and the design o
+ eliminates troublesome hand-capacity
43 effects.

0606

five or six definite calibration points,
from which a curve of doubtful
accuracy may be drawn. A hetero-
dvne wave-meter may be calibrated
without drawing on the supply of
short-wave stations at all, and these
may afterwards be used to check the
curve which has been obtained.
The method T always use is to cali-
brate the heterodyne wave-meter on |
the local station (2L O m my case)
and its harmonies, and surprisingly
accurate it is. 2 L. O’s wave-length

3

b

3% 1 Panel,12in. X 8in.X { in.{Radion).
44 (Any good branded material.)

&% Cabinet for same, with loose baseboard,
44 9 in. deep (Carrington). (Arteraft,
b3 Bond, Caxton, Makerimport, Pickett,
b34 Raymond, ete.)

$¢ 10005 S.L.F. low-loss type con-
. denser, with D.I. type dial (Ormond).
2 (Any good make.)

1 Valve holder (Benjamin, Bowyer-

ol

&3 Lowe, B.T.H, Burndept, Burne-
3 Jones, Igranic, Lotus, W.B., etc.).
es 1 H.F. choke (Cosmos). (Any good
&4 make. Burne-Jones, Bowyer-Lowe,
35 Colvern, -Lissen, R.L.-Varley, etc.)

*

YOU WILL NEED THESE COMPONENTS

960004

1 Baseboard rheostat (Lissen, or
similar type).

1 ‘015 fixed condenser (Dubilier).
(Clarke, Lissen, Mullard, T.C.C.,
ete.)

1 On-off switch.

1 Four-terminal strip.

1 Filament voltmeter, reading -5,
0-6, or 0-10. g

Wood-screws, terminals, ete., and
ebonite strip for coil-mounting, and ¢
one threaded ebonite former as
described in text.

Tinned-copper wire.

00006000000

90000000 0000000060500880000000000

PPN 0000000000000000000060000000
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is always availablein “ World Radio
or the *‘ Radio Times,” and the wave-
lengths of the harmonics may easily
be calculated after which one has an
almost unlimited supply of “stations
from which to calibrate the short-
wave wave-meter.

The Wave-Meter Circuit

First, however, we must deal with
the actual circuit and construction of
the wave-meter, after which a few
words on the calibration will be better
appreciated.  The circuit itself is
shown in Fig. 1, and, as will at once
be seen, it bears a decided resem-
blance to the °“modified Reinartz”
receiver circuit. No grid condenser
or leak is used. The whole thing is,
of course, simply a valve oscillator,
or miniature transmitter, whose
business it is to radiate feeble waves of
any wave-length to which it is set,
and, above all, to maintain its
accuracy indefinitely.  The latter
property of constancy of calibration
depends as much upon the layvout of

components and their wiring as on any-

thing else, but there are scveral
factors which come into play.

The wave-meter must, of course, be
calibrated with an individual valve,
which must always be used there-
alfter. If one has the misfortune to
burn out the {favoured valve there is
more than a chance that the whole
wave-meter will need re-calibration,
althaugh another valve of the same
type may give identical readings
throughout if one is Incky. The best
plan is to choose a spare valve and
to calibrate with 1t as well,

It will be noticed that the coil
comprises two sections, a grid winding
and another for producing reaction.
It is most important, if the instrument
is to he even moderately accurate,

that these two sections should he ~

incorporated in one coil with a tapp-
ing at some appropriate point. If one
attempts to use two cotls with variable
coupling the slightest variation of
this, accidental or intentional, will
upset the whole of the calibration at
once. Fixed coupling is, therefore,
one essential.

Imgportant Features

Other points about the circuit that
plaved their part when its suitability
was considered were these:

1. Slight variations in filament
voltage do not vary the wave-length
to a great enough extent to upset the
calibration noticeably.

2. The same applies to the high-
tension voltage, which can apparently
be varied over as great a range as

b2

plan

unit. The

be avoided,

aber

%
5

30-55 volts without any audible
change in the beat-note of the wave-
meter taking place.

3. The moving plates of the variable
condenser are connected to the L.T., a
point at zero high-frequency potential,
and hand-capacity effects are, there-
fore, not present to give trouble in
taking readings.

Reducing Cost
Points 1 and 2 are rather more
lmportant than 1s realised at first
glance, for if one were to employ a
cireuit the constants of which changed
490
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The few straight-
forward connections
can be seen in this
view of the
leads
should be taken
direct from point to
point and right-an-
gled bends should
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seriously with every little variation in
H.T. and L.T. voltage two precison
meters (one for H.T. and the other for
1.T.) would at once have to be incor-
porated in the wave-meter, and each
of these costs considerably more than
twice as much as the whole instru-
ment does as it stands! The only
meter that has been put into use is a
cheap filament voltmeter, and if the
filament voltage is kept within 25
volt of what it should be there is no
trouble from * shifting calibration.”

American radio amateurs are asking ¢
¢ the Federal radio commission to reserve
$¢ for them a 10-metre wave-length for
$3 experimental transmission and recep-
$$ tion,

2

(222222 2222 A2 222 22X 2 2 21 4

* * *
¢ One of the largest liners, S.S.

Olympie, works on a wave-length of
20 metres, under the call sign GLS Q.

12224

5%

The coil is probably the most
important item, and the one used in
the wave-meter seen in the photo-
graph was made up as follows :

A threaded ebonite former, 3 in.
in diameter and about 11 in. in length,
was first obtained. This is threaded to
take about twenty turns of No. 20 wire,
and may be obtained from Burne-
Jones & Co. Alternatively, a suitable
length of threaded chonite former may
be cut ofl from a whole former such as
can be procured almost anywhere.
Fourteen twns of No. 20 D.8.C. wire
were wound on as tightly as possible,
the ends being brought cut through
small holes drilled in the former
and held securely in place by means
of two spots of Chatterton’s com-
pound.

Layout and Wiring

The sixth turn up was then bared
for about } in. (care being taken, of
course, not to damage the insulation
of adjacent turns) and a short length
of tinned copper wire soldered to it.
The sixth turn, to avold errors, is
that which leaves five intact turns
on the aiode side of the tap and eight
intact turns on the grid side. The
whole coit wag mnow thoroughly
wrapped up in Empire tape, with just
the two ends and the tap protrudiug.
Some method of remembering which
i3 to be the grid and which the anode
end may, of course, be devised, but
the Empire tape may actually be
marked “A’ at one end and “ G”
the other.

The laying-out and wiring-up of the
components may now be carried out,
and as the layout shown in the photo-
graphs is probably that which requires
a minimum amount of wire, the reader
might be well advised to copy it.
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One point that should not be lost sight
of in the wirlng is this: That the
straight line is the shortest distance
between two points, and that if we
male all our wires assume this form,
no amount of knocking about will be
able to shift their positions! This
seems obvious when it 18 pointed out.
but there are apparently many who do
not realise that pretty right-angled
corners and fancy joints are out of
place in such « piece of apparatus as a
wave-meter, where thev do far more
barm than good.

Mounting the Coil

A rheostat is, of course, necessary,
in order to adjust the filament voltage
to the correet figure, but it is undesir-
able to have this mounted on the
panel. A ““ baseboard-mounting ’
type has, therefore. been used. a
simple on-oft switch being provided
on the panel. The filament voltmeter
mounted on the panel is, of course,
contected direetly across the filament
terminals of the valve-holder.

The method of mounting the coil
is simply to hold the former down to
the baseboard by meuns of a strip of
cbonite with a serew through each
end. This mounting would not be
considered “low-loss”” in a short-
wave receiver, but there is no harm
whatever in using it here, and it does
give a firm stand to the coil.

The variable condenser used has
all the extremities or “ points’’ of the
moving plates bolted together, and
this is another desirable feature, for
it obviates errors which might be
caused by one or 1nore of the moving
plates being bent out of shape.

Calibration

The dial was also considered
especially suitable for the purpose,
and is one on which very fine readings
can be obtained.

So much for the construction of
the wave-meter. The most important
business is the calibration. 1 will
start by imagining that the local

» 6066606000 POPS *

. L od
$2  One easily-overlooked snag in short- $3
+s wave working is the use of metal

3 panel brackets. If these are placed $
too near the coils or grid wiring the $¢
set may lose considerably in sensitivity o
and efficiency.
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tionis 2 L O. Now, assuming that
tle same size of condenser and a
siinilar coil have heen employed for
the reader’s wave-meter, it will be
sale to assume that the correct
reading for 90 metres is in the region
of 13D degrees on the scale.
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Connect up the ILT. and L.T.
to the wave-meter. insert a valve
(1 used an old D.E.R. type). nsing
about 40 volts of H.T., and tune
the wave-meter to ahout 135 degrees
on thescale. Now listen round on the
short-wave receiver with about a
fifteen-turn coil as AT.1.  The set
should be oscillating and the ¢ chirp’

e

The short-wave
‘“Pilot ” is an
extremzly simple
instrument, as
this photoshows.
It was carefully
tested by the
Research De-

partment and
passed as up to
“MW.” stan-

dard.

of the wave-meter should be heard at
somne point on the dial of the receiver.
If it 1s not, rotate the wave-meter
dial until its ““ carrier-wave ~ is found,
as a means of proving that it 1s
osciflating. I the wave-meter does
not oseillate, try another valve or a
higher H.T. valuc. When this has
been done, try varying the numbers
of turns in the receiver coils until the
“ carrier-wave ”’ with the wave-meter
dial set at 135 degrees has been found.
Remember that this will not give you
exactly 90 metres, but only a very
rough approximation. Having found
the point, listen round on the short-
wave receiver, with aerial and earth
connccted, very carefully, and if
21,0 1s transmitting at the time,
a  lharmonic of the fransmission
shoulil be found without difficulty.

The First Reading

Thes applies up distances of
thirty nules from 210, at which
distance 1 can always hear his 90-
netre harmonic with a two-valver.
2 . O's present wave - length being
3615 metres, the exact wave-length
of this harmonic will be 90-375
metres, which may be taken for our
purpose as 90-4

491
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Now tunc carcfully to the “ silent
point,” treating the harmonic as if
1t were an ordinary telephony station,
but with the receiver oscillating still
as it is tuned in, and leave the
receiver set there. The wave-mecter

dial must now be rotated slowly until
its heat-note (which should be con-
2LO0's

siderablv  stronger  than

sl

harmonic) is heard to come acrosg
the weak transmission to which you
arc tuned in. Tune this also to the
“silent point,”” and carefully note
the reading, which will correspond
to a wave-length of 90-14 metres.

Further Settings

Now leave the receiver exactly as it
is, but carefully turn the wave-meter
dial downwards until a setting of
about 36 degrees is reached. At this
point the wave-meter is tuned to ap-
proximately 45 metres, and the dial
should be carefully * searched ™ until
another beat-note, exactly similar
to the first but rather wealker, is
heard in the recciver. Adjust the
wave-meter until this is also tuned
to the silent point, and there you
will have the reading for 45-2 metres
on the wave-meter. What is happen-
ing now is that the receiver is tuned
to 90-1 metres. while its second
harmonic at 452 metres, is producing
a beat-note with the wave-meter.

All this sounds very complicated,
but is really quite simple ; and afrer
one or two trials with the wave-
meter and receiver vou will feel
quite competent fo tackle the final
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calibration. So far, however, it only
applies to those to whom 2 L O is the
local station. All that the others
have to do is to calculate the exact
wave-length of the fourth harmonic
of their Jocal station (simply taking
a quarter of its wave-length) and
repeat the foregoing procedure, after
making the necessary ulteratious in
the figures. The actual wave-meter
described had a minimum wave-length
of about 37 metres and a maximum
of about 1256 metres. Thus, if you
want a very rough setting for, say,
100 netres, you will know that it is
somewhere in the region of 140 or
145 degrees on the dial.

An Alternative

If you cannot find any harmonics
of the local station on the short-wave
receiver, a simple method of *“ bringing
them up ” is to rig up a crystal set
on an indoor aerial, tune it carefully
to the local station, and then place it
somewhere fairly near the short-
waver,  You will then have no
difficulty at all in finding the har-
monics.  As an alternative, you can
tune in the local station ducing an
interval, rotate the wave-meter dial,

Here is illustrated the B.B.C.’s ingenious
method of broadcasting the sounds of
running at athletic meetings. The micro-
phone, which is at the side of the running
track, is buried in a pile of gravel.

and rote the various points at which
“chirps” are heard, which will
correspond to the harmonies.

Onze you have found these two
points, however, at roughly 45 aud

90 metres (in the case of 2 L 0), and
50 and 100 metres in the case of those
whose “ local ”” has a wave-length of
400 metres, and so on, you will know
roughly where you are with the short-
wave receiver, and be able to finish
oft the calibration.

A Reliable Station

Set the wave-meter to the 45-2-metre
reading, change the coils in the short-
wave set, and search round until the
transmission {rom the wave-meter 1s
found. It has, of course, already heen
heard on 90-2 metres, but on 452
metres it will be very much stronger.

You will now know where 432
metres is on your short-wave set,
and if you listen just above this, at
any time of the evening, you will hear
a powerful station sending automatic
Morse, with a very distinctive note
sounding like spark, but very sharply
tuned. This is SUC, the high-
power station at Cairo, and you can-
not fail to hear it. At the time of
writing, his wave-length 1s 47-3 metres,
and has been so for some months, so
that he should make quite a reliable
calibration point.

Easily Completed

It is now left more or less to the
enterprise of the reader to hinish off
the calibration. One useful method is
as follows: You know now where
152 metres 1s. Leave the wave-
meter set to this reading, substitute
smaller coils in the receiver, and
search for half this wave-length—
226 metres—at  which another
“chirp” from the wave-meter will
be heard. You are now listening to
the second harmonic from the wave-
meter, and the receiver is tuned to
22-6 metres. Leave the receiver
exactly as it is, and rotate the wave-
meter dial upwards until yet another
“chirp”” of about the same intensity
isheard. The wave-meter will now he
tuned in to 67-8 metres, and you will
be listening to its third harmonic on
22-6 metres.

Wide Range Possible

You will be able to obtain some
half-dozen cahbration points on the
wave-meter by this method, and a
curve may then be drawn roughly.
It can be finished off at any time by
watching for well-known trauns-
missions of fixed wave-length (and
yvou will now be hetter qualified to
do this, since you will know roughly
where to look for them in the first
place) and filling in their places on
the curve.

The writer takes the useful range
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of his wave-meter to be confined
between roughly 36 and 135 degrees
—45 and 90 metres—and ignores any
readings coming outside these limits,
for two reasons: the ceutre portion
of the variable condenser and the
centre portion of the curve drawn are
both likely to be the most accurate
portions, and also there is no need to
go outside this range, since harmonics
can be used. M the fundamental
wave-length of the wave-meter can
be varied between 45 and 90 metres,
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then its second harmonic will give a
range of 22:53—45 metres—and its
third harmonic from 15 to 30 metres,
aud so on.

By the initial tests you will find
out roughly “ where you are” on the
receiver, and thereafter you will be
able to set it roughly to the wave-
length of any station wauted and to
find the exact reading by the wave-
meter. If 1t 1s used m tlus way 1t is
impossible to become confused be-
tween its different harmonics.

Three stations that are very useful
indeed for checking the calibration
are: 2XAD (telephony) 21-96
metres, 2X AF (telephony) 3279
wetres, and WIZ (CW.) 4315
metres.

Ready Reckoning

Incidentally, when the curve has
been drawn and finished, the following
method may be adopted for measuring
the very short waves, especially if one
is at sea in the receiver. Simply
switch on the wave-meter, rotate the
dial until fwo different * chirps ”’ are
found, and take the dillerence be-
tween the readings, which will give
you the actual wave on which you
are listening. For instance, if you
find one beat note on 42 metres and
another on 63 mietres, it is obvious
that you are lListening on 21 metres,
one of these being the second har-
monic and the other the third har-
monic of the wave-meter. ‘

It is hoped that this outline of the
general method of calibration will
prove useful, but no doubt readers
will be able to suggest improvements
and simplifications to suit their own
circumstances.
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MERICA, which so often claims
to be the leader in scientific
research, investigation, and

invention, 13 at last making conces-

sions to the genius of Kurope. A

stribing  tribute  to  the Dufour

Cathode-Ray Oscillograpli, as a result

of what is probably its first application

to a really hig task, is just to hand.

It was no less than an attempt to
record without appreciable distortion
electrical waves of frequency one
million cycles or higher.  This was
obviously outside the range of electro-
magnetic oscillographs, whose limit
is about ten thousand cycles a second.
America appeared to possess nothing
that  would make such o study
possible.

Iiven the well-known cathode-rav
oscillograph of the Western Electric
Company was ruled out as unequal
to the task, because it makes no
record of a single non-recurring wave.
So  the  American  engineers were
compelled to {all back upon the
mstrument which Alexandre Dufour
the celebrated French scientist, created
alter laborious vears of study.

<5

A Photographic Record

This oscillograph is one of the
comparative recent progeny of the
classical Braun tube.  Dufour first
conceived it in 1914, but his re-
searches were interrupted, first, by the
world-war and, secondly, by lack of
funds, so that 1t was not until just
over five years ago—in 1922—+that he
was able to ]noduce a machine free
enough from troubles to be of
general vse.

With a remarkable de-
vice actual records of
electrical waves of very
high-frequency can be
taken. These are repro-
duced withoul appreci-
able distortion.

From a
Special Correspondent.

Its outstanding feature 1s the
placing of a photographic film inside
the vacuum chamber, so that the
cathode stream may impinge directiv
on the sensitive surface and record
its trace photographically with a
single traversal.

The oscillegraph proper begins with
a glass tnoe holding an aluminium
dise cathode and a pierced anode.
This tube is fitted by a ground joint
to a glass detlection tube, which is
in turn fitted into a large bronze
chamber that contains the photo-
graphic tilm-Lolder and a tlnorescent
viewing screen

Six Films Accommoda‘ed

The bronze chanmber has a carelully
fitted door which mayv he opened
to remove the filim container, and
also a pair of windows through which
the viewing screen may be observed.
The docor has three handles fitted
through it that ave used for operating
the film changer, and for moving aside
the viewing sereen which ulso serves
as the cover of the film container.

Voltage across a contact in series with she
winding of an E-type relay. After the
contact opens, twenty-three oscillations take
place in about 450 micro-seconds.
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The joints hetween these various
parts must be kept sullicientlv air-
tight to hold a pressure of 10 microns

the normal working pressure- for
a considerable period, since the
pressure is very critical.

Six films about 5 in. square mayv
be placed in the fihm container and
exposed successively. After the
container is placed in position, tie
air must be puinped from the interior
of the oscillograph to allow the
cathode ray to pass. The Holweck
molecular pump, backed by an oil-
immersed impellor pump, will produce
a suflicient vacuum in about twelve
nunutes.

The Electron Stream

The ray consists ol a stream of
electrons drawn from the cathode
by a potential of 30.000 to 60,000
volts. Some of the electrons, moving
at 80,000 miles a second, pass in a
fine stream through a small lole
in the anode and down through the
deflecting tube.

This trace was secured by a second tech-
nique. A soo-kilocycle timing wave is
swept across the film. At the instant A
a surge was applied to one pair of plates,
sweeping the trace up:to B. Almost
instantly the voltage fell back nearly to
zero. An ingenious circuit arrangement
then displaced the timing oscillations to
leave a clear space on the film.

There the stream is swerved by
the clectric field between one or
more pairs of metal plates, or by
the magnetic fields of external coils,
or both. Passing on down into the
lower chamber, the stream generutes
its trace by impinging upon either
a film or a fluorescent screen. A good
trace may Dbe obtained when the
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clectron stream sweeps across the
{iln as rapidly as 100 miles a second.

Many different techniques have
been developed for using this instru-

ment. each particularly suited to
sonie  special  investigation. The

simplest one is that used for a
transient wave slow enough to be
shown clearly on a rectilinear time
scale of the order of 5 micro-seconds
per centimetre.

This requires that the cathode
strcam be given a straight motion
or sweep across the film at the rate
of about one mile per second. It also
requires that the trangient be pre-
cipitated  shortly after the stream
strikes the film. In the American
tests this was accomplished by a
synchronous switching device huilt
in the Bell Telephone Laboratories.

Synchronous Switching

A synchronous mwotor drives a
switeh which applies to the primary
of a transformer a single half-wave
of 60-cycle alternating current. The
transtormer has a ratio of 110-60,000 ;
its secondary is connected to the
cathode and anode. To the same
60-cycle source is connected a coil
which, placed near the deflecting
tube, will sweep the stream across
the film in any desired time ; practical
limits are 50 to 500 micro-seconds.
An adjustable contact-disc on the

The Dufour Oscillograph with the film
container partly withdrawn. Above can
be seen the cathode tube, and, inside the
housing, the deflection tube.

shait of the synchronous motor
precipitates the transient just as
the stream is swept across the film.
For those transicnts which pags
too quickly to be recorded as de-

scribed, the line of traversal is made,
not a single straight line across the
screen, but a sinusoidol trace. The
transient under investigation is then
applied in a direction parallel to the
axis of the timing wave, so that its zero
line is the trace of the timing wave.

Such a record appears rather in-
volved to one accustomed to the
usual oscillograms with rectilinear
axes, but it may readily he re-
plotted to the more familiar co-
ordinates. The timing wave commonly
used in the Bell Telephone Laboratory
tests las a frequency of 500 kilo-
cveles: a half-cycle, then, is just
one micro-second.

Voltage
across a gap
(vertically)
and current
(horizontally)
The peak“A”’

in 0-0%7 micro-
seconds and
“B’'less than
a micro-
second later.
Rest of patch
traversed
more slowly.

In a study of the performance of
safety gaps the object was to
obtain a curve showing the current
through a protector plotted against
the voltage across the gap.  The
starting-point of such a curve was
located in one corner of the film by
the eflcct of a constant magnetic
field.

Fromm this point the stream was
swerved in one direction by a coil in
series with the current, and in the
perpendicular direction by the voltage
across the gap applied to a pair of
deflector plates. The resultant trace
was a closed loop. Time was mneasured
by applying a small “ripple” of
500-kilocycle current to the other
pair of plates.

Has Many Uses

Another technique was used to
determine the form of a transient
shorter than one micro-second.

As a result of their use of the
instrument the American engineers
are now loud in its praise. Mr. I,
Cole, of the Bell apparatus develop-
ment department, goes so far as to
declare it unrivalled for any study of
protective devices when they are
subjected to transient electric waves
such as niight oceur on telephoue lines
during electrical storms. The uses
to which the Dufour Oscillograph
can be put are many. So versatile
and sensitive is it that, in Mr. Cole’s
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words, it may well be described as the
microscope of the electrical sciences.

%%&?@@@%@@&%@g
USING METERS 2
BOBBVPOHEPPOOPTVDOBL

F yvou would track down and
eliminate every possible cause of
distortion in your three-, four-

of five-valver, you should use at
least half a dozen meters, or, shall I
say, meters in half a dozen places.
You must search for grid current—
the bane of a real radio engineer’s
existence. To merely mention the
term in the presence of a group of
B.B.C. engineers would be like shout-
ing “fire!” very loudly outside a
fire station. To detect grid current,
a micromnmeter in every grid circuit is
necessary. A milliammeter must be
applied to the anode circuits of all the
L. valves in order to trace over-
loading. And the super-enthusiast
will not be satisfied until he has a
practically stationary meedle in each
case.

Voltmeters That Are Essential

Unless you are prepared to go to
such lengths, it is well worth asking
yourself whether you are going to
worry about meters at all. But in
this indictment we are not referring
to voltmeters used for testing the
LT, and H.T. These are indeed
almost essential. Do not get in the
way of judging your accumulator as
being run dewn when it fails to
“work 7 the valves. With the pre-
sent-day dull-emitter this point may
indicate a dangerously low level.
A 6-volt accumulator should not be
allowed to run down below 54 volts
il 1t i1s to have a usefully long life.

Tracking Overloading

Many so-called G-volt dull-emitter
valves will work quite well at 5 volts,
so that the danger of relying upon
such an indication of battery
condition is apparent.

But if you feel impelled to use a
milliammeter do not stick this in the
H.T. negative lead and leave it at
that. In the main negative ILT.
lead you will be able to watch the
anode consumption of all the valves
together, but kicks of the milliam-
meter needle may mean the over-
loading of any one of the L.I. valves,or
cumulative overloading of any number
of them You should place the
nilliammeter in the anode circuit of
each of the L.F. valves separately,
making all the usual adjustments and
getting the needle stable in each case.
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reCEIVER of the nature of the
A 1928 “ Solodyne ”” makes such

good wuse of high-Trequency
amplification that detector ecircuit
regencrative effects are almost un-
necessarv.  When, however, we come
to the more simple types of set, such
as the verv popular detector-2 L.F.
arrangement or a simple det-L.F.
where there are no modern and
ctlicient stages of H.F. amplification.
reaction makes all the difference
between the reception of only one or
two stations and the tuning-in of a
fair number.

And for the reason that reaction
is such a vital contribution to sensi-
tivity in the case of the less ambitious
kind of receiver, we can take it for
granted that it will be with us until,
if such ever happens, some entirely
new scheine of reception is originated.
But, unfortunately, reaction as we
know it is a friskv factor in an
otherwise perfectly docile equipment.
It entails a delicate control and one
which necessitates a fairlv  skillul
Liand for its entirelv successful mani-
pulation.

That ‘‘ Instable” Reaction

A three-valve set of the kind I have
referred to can become a howling
nmenace to the ether in unskiiled hands.
The trouble is that reaction, when
apphed in a straightforward manner,
llas not a constant effect over the
whole tuning range of the receiver.
A readjustment 1= necessary for each
station. [If the reaction adjustment
could be “ set 7 similarly to the fila-
ment resistance or H.T. voltage tap-
pings, and the receiver's seysitivity
retained at an  optimum degree
throughout the whole range of tuning,
the average det.-2 L.F. and other
such sets would immediately become
“ one-knob 7 control receivers in the
full meaning of the term.

MODERN WIRELESS

REACTION
CONTROL,
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s the majority of readers il
o, one has to operate fairly elose
to the *“ edge of reaction ”” to bring
in ninc stations on a one-valve sel.
But the author accomplished this
ith the set shown above although
this has «a true “one knob’’ econtrol.
In the follpwing article he desceribe,
the series of antevesting experi
ments which led up to the circuit
used and others of considerable
interest.

By G. V. DOWDING, Grad.l.E.E.
(Technical Editor).

S T T T

No skill then would be needed to
bring in all the stations within the
capabilities of the set and there would
be a minimum of oscillation to inter-
rupt the nightlv programmes. The
search  for constant reaction las
cained the attention of a very large
number of technicians for some years
past, and MobperNy WIRELESS readers

5T MY MG T

will no doubt remember the ingenious
solution to the prohlem brought for-
ward by Messrs. Loftin and White.

An Ingenious Scheme

The latest contribution to radio
seience 1 this direction is a very
novel scheme, due to Mr. Perev W.
Harric.  In effect, Mr. Harreis takes
two well-known principles which work
in “ opposite " directions, and brings
them together in order to obtain a
kind of electrical equilibrium. The
two ellects referred to ure ordinary
reaction control and registance-
capacity  high-frequency — amplifier
coupling. In the * Harris Circuit ”
there i« an H.F. stage in which is
incorporated the so-called Reinartz
reaction control. This H.I. stage 1s
coupled to a detector civenit by means
of the R.C.C. method. A compara-
tivele  small  feed-back  from the
detector eivenit to the H.F. valve 13
arranged.  The reaction effect 1m the
H.F. stage decreases asx the wave-
fength tuning inereases, but with the
increase in  wave-length  there s

This is the arrangement which introduced a small ganged variable condenser. Although

good results were achieved the author did not consider

the scheme a particularly

practical one.
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greater comparative H.F. ampliﬁca-
tion through the R.C.C. coupling, and
a corrcsl,ondmgly greater feed-hack
via the small capacitative coupling.

In this way a remarkalle degree of
constancy s preserved, aund with
skilful initial adjustments of the
various components eoncerned, one
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is able to work right on the edge of
oscillation throughout the range of
the tuning dial with reference to only
the one tuning control. For some
time 1 have myself been tentatively
experimenting in the intrigning direc-
tion of constant reaction. Ihave not
concerned myself so much with the
evolution of any particular kind of
circuit as to the making uniform of
regenerative effects in aun ordinary
tvpe of receiver. 1 will leave my
readers to judge the value of my
researches, and trust they will at
least find an account of them of some
interest.

Useful Data Collected

Actually my investigations occu-
pied much more time than the length
of this article might indicate. I
pwrsied several appareutly fruitless
lines of investigation more or less to
the bitter end, owing to the lact that
I found that in many such cases I
was eurnering data which would be
useful for other purposes. Much of
this, lowever, I am eliminating for
the time being in order to avoid an
accusation of irrelevancy.

I happened to have ‘a one-valve
recciver, on hand in my laboratory.
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method of reaction . control, and

seemed to form a useful starting-
point for the work. My first step was
to connect it up to the aerial and to

calibrate its single tuning dial. The
result of this will be seen in Fig, 1.
There arc two points worth noting.

In the first place, I confined myself
to a wave-band of 300 to 500 metres,
this being more or less symmetrically
placed on the dial. I reasoned that
this would facilitate the tabulating
of results, and was sufliciently wide
an area to commence with. The
second point is that the calibration
revealed that the set gave practi-
cally straiglit-line wave-length tuning.
Some of my readers might reason,
and perhaps correctly, that 1 would
have done better to have confined
myself to frequency calibration, but of
this, more anon.

The Problem

There are several things which will
effect the regeneration cffects of such
a recelver, the circuit of this is shown
in Fig. 2. If with the aerial tuning
condenser turned to any one reading,
the reaction condenser Y is adjusted

until the set is oscillating, it is a
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simple matter to cause a cessation of
regeneration.  One could conneet up
a much larger aerial, reduce the
H.T., reduce the L.T., connect a
resistanice across -the aerial tuning
circuit, and so on, but the problem
is to so arrange that the sct is just
on the oscillation point throughout
the whole range of movement of the
tuning dial, thus keeping the set in its
most sensitive condition for reception
of any of the stations which come
within its tuning range.

Filament Current Variation

For some time I ignored the con-
ventional reaction coutrol, the vari-
able condenser Y. I adjusted this at
a “set” value which wouald allow
the receiver to oscillate throughout
the whole range of the tuning dial
movement. I then turned my atten-
tion to the filament current supply
as being a tractable sort of factor. I
found thdt I could keep the receiver
on the edge of oscillation between
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300 and 500 metres by varying the
filament current between 90 and 110
milliamperes. I did this with the
filament resistance already in the set.

v A203

My idea at the moment was that it
might be possible to gang a simple
sccondary filament control with the
tuning variable condenser, and repro-
duce in this way ‘the interesting curve
obtained by the ordinary rheostat
and which is shown in Fig. 2,

But you will see that it flattens out
hopelessly at the bottom and curls
suggestively at the top. Similar curve
forms were obtained when I varied
the conditions, but there appeared to
be a suggestive inconstancy in the
control, and I could see I would have
to turn my attention to other things
if I desired to achieved constancy of
reaction. A~ whole range of experi-
ments were then tried, which are,
however, only of minor interest.
Variable grid condensers, variable
grid leaks, a potentiometer control

] of the grid, a variable dampmﬂ device

across the tuning circuit and across
the reaction coil, all gave very in-
triguing but moderately crude results.

Calibrating a Condenser
Eventually I turned my attention
to the reaction condenser Y. This
was capable of capacity variations of
approximately ‘000018 to 00017 mfd.

v £204

By the way, its rated maximum was
0002 mfd.! I took the capacity
curve of this component throughout
the range of movement necessary to
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keep the receiver in its maximum
state of sensitivity Detween that
arbitrary 300 to 500 metres. You will
see in Fig. 3, as would be expected,
that as the wave-length was incceased,
more and more reaction condenser
capacity had to be brought in. You
will' also sce that if 1 could have
coupled to the variable tuning con-
denser another condenser which would
provide the capacity increase corre-
sponding with the curve n Fig. 3,
from about ‘00002 mid. to 00012 mfd.,
then successful constant reaction
would ensue. Let me here inter-
polate that I found that a practically
similar form of curve resulted with
an entirely new set of conditions. For
instance, with an entirely different
one-valve recciver I could, by adjust-
ing the coil coupling, obtain a similar
curve to that shown in Fig. 3.

An Interesting Circuit
That is the problem in a nutshell.
Simultancously with the rotation of
the tuning condenser, one nceds to
increase the capacity of the “{eed-

F16.6Y
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back ”’ or reaction condenser, in a
definite manner in order to keep the
set in its most sensitive condition.
An interesting atlempt to do this is
illustrated in Fig. 4. Here the tuning
condenser is made to operate also as
the reaction condenser. But this
would be an impossible task in the
usual way, for supposing it could be
a 0005 mitd. variable, obviously
0005 mfd. would be far too great a
capacity for a maximum reaction
setting against practically zero for
minimum.

Juggling With Capacities
3y introducing another condehser,
X in Fig. b, the efiective capacity in
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one. To mention only one, it would
be difficult to make the capacity
curve follow the desired forms for
both tuning and reaction purposcs.
But 1his business of bringing in
additional condensers gave nie an
idea. I decided to ““ gang ™ a reaction
condenser with the tuning condenser.
I did rot use the original reaction
condenser, hut tock another having
a maximum of exactly 00025 mid.
For practical purposes I have shown
this as lhaving a zero minimum
capacity, for its actual minimum valae
and also the capacity of any of its
associated connecting leads, and so on,
can be neglected for the time being.

Effect of Series Condenser

Now, having fixed this small var-
able condenser to the tuning con-
denser, you will see that when this
latter was rotated {rom zero to
maxinium, the reaction condenser

correxpondingly brought in a capacity
varying from a minimum to -00025
mfd. (plus a small additional capacity

MoberN WIRELESS

due to leads, and so on). You will sce
that in the cireuit, Fig. 2, I have shown
that it is nccessary to have a reaction
condenser variation {rom -00002 to
00012 mid. in order to maintain &
constant reaction effect hetween 40
and 120 on the tuning condenser dial.
These were the arbitrary limits T sct
myself for the time being. Further,
vou will note that it is not a straight-
line capacity variation that is required,
Lut a curve corresponding to Fig. 3.

Now, it is very casy to reduce the
maximum capacity of this reaction
condenser to 00012 by connecting in
series with it a fixed condenser of a
certain value. T need hardly point out
that when two condensers are in series,
the resultant capacity is something
less than that of the smaller con-
denger. The exact rule is that the
reciprocal of the two values added to-
gether equals the reciprocal of the
resultant value.

The Next Step

Thercfore, my next step was to sce
exactly what effect this adjustment of
the maximumyaluehad on the capacity
enrve of the condenser.  This small
condenser, vou must understand, had
straight-line eapacity vanes—that is
to sav, the capacivy inereased directly
in proportion with the movement of
its dial. Ignoring the fact that the
capacity variation shown in TFig. 3
was desired onlv between the 40 and
120 movement of the main dial, let us
seec how we can obtain a 00002 to
00012 mfd. reaction condenser capa-
city adjustment for the whole
revolution.

& & TG e = 57w
S e e s s s

the anode reaction coil feed-baclk
circuit can be reduced to a figure
depending upon the value of the added
condenser., The minimum also can
he brought up to any desired figure
by the addition of yet another con-
denser, shown as Y, but for several
reasons the circuit is not a practical.

Another view of the one-valve receiver employing the circuit shown in Fig. 2. The two
small compression type variable condensers are connected to the genged reacticn
condenser, the one in series and the other in parallel, in order to regulate the capacity ranges.
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With a fixed condenser of -0002
mid. (X in Fig. 7), in series with the
reaction condenser, the maximum
capacity 1s reduced to 06011 1ufd.
This drops to an arbitrary zero in a
form "of the curve shown in Fig. 7.
But this curve bends in exactly the
opposite way to that of the curve we
desire. This latter is shown in a
dotted line. Increasing the capacity
of the series condenser X increases the
maximum resultant capacity and
alzo straightens the curve.

Paralleled Capacity

With a 001 mfd. the maximum
goes up to -0002 mid., the curve being
much straighrer. and with a -003 mid.
the maximum is *0002{ mfd. and the
curve practically straight. But, quite
apart from this question of the form of
the curve, it is obvious that we are un-
able to arrange both the minimum and
maximun eapacities in  accordance
wirh our requirements by ineans of
only one additional condenser. By
using two, as shown in Fig. 8, one in
series in order to regulate the maxi-
muin resultant capacity. and another
in parallel to regulate the minimum,
we can very easily fix our limits,

You will see that whatever the
resultant capacity of the variable
condenser and the fixed condenser X
In series with it, the capacity of the
fixed condenser in parallel is an exact
addition all the way up the scale.

In efiect this meaws that the whole
curve can be shifted up by the added
parallel capacity. One can by means
of one variable and two fixed con-

i e —————
S —————— T
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densers obtain a capacity variation
between any one value and any other
value during one ecomplete rotation
of the variable condenscr dial.

Compensated Vanes

And if instead of two fixed con-
densers one variable and one fixed or
two variable condensers were used,

an extremely wide variation of
A206 13
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capacity curves could be obtained as
shown in Fig. 9. But to get that
curve of a shape shown in Fig. 3, the
one desired (o give us constant
reaction in our one valve circuit, it
would be necessary to shape the vanes
of the main reaction condenser
accordingly. Just as the vanes of
our tuning condensers are shaped to
give us straight-line frequency and
log mid-line tuning, so would this
small gang variable condenser have
to have its vanes shaped in order to

The final arrangement arrived at in the search for a simple system of constant sensitivity.
Two small compression type variable condensers replace the usual reaction variable and

can be mounted behind the panel of the set.
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provide us with the capacity variation
curve desired.

This is not a difficult matter, as I
can prove. I have obtuined just the
curve of capacity required by revers-
ing the vanes of a small S.L.F. vari-
able condenser. T say “just the
curve,” but actually it was not quite
perfect.  However, it was sufliciently
satisfactorv to give me the stations
shown in diagram Fig. 3, on a one-
valve receiver at good telephone
strength without reference to auy
other adjustment than that of the
main tuning control, which also had
coupled to it the ganged reaction.

A New Idea

My conclusions were, at the end of
a fair amount of experimenting,
that here was a scheme that micht
mterest a commercial set malker, but
one that would hardly commend itselt
to the amateur constructor. But as
a result of all this work another
scheme suggested itsclf of quite a
different nature, and one which holds
many more possibilities. I arrived
at the scheme by reversing my order
of thinking. I said to mvselt—why,
istead of endeavouring to malke the
feed-back better as one increases the
wave-length tuning in order to com-
pensate for the falling reaction char-
acteristic, why not get the set just
on the edge of oscillation at its maxi-
mum tuning and make the condi-
tions worse as the tuning is decreased ?
Actually, of course, the result is the
saie !

However, in order to do this I
hooked up the circuit shown in Fig.
10.  As you will see, in addition to
all thie ordinary connections, I joined
a small variable condenser hetween
the plate of the valve and earth.
This small condenser foried a by-
pass for the H.F. current hetween
those points. Now the H.F. resist-
ance of this path decreases with i-
creases of frequency (decreases of
wave-length). You will also note
that increasing the capacity of the
reaction condenser will increase the
feed-back owing to the decrease of
the H.F. resistance of the reaction
feed-back circuit. Thus there is the
desirable compensating effect.

’ The Double Effect

These two variable condensers—
the reaction and the by-pass—can be
set at certain values so that at the
maximum wave-length tuning of the
receiver the set is just off the edge of
oscillation. Now as the wave-length
tuning 1s decreased so the frequency
of the H.F. current increases, the



May, 1928

feed-back or reaction therefore tends
to increase in efliciency, but so does
the by-pass path. There is another
factor to take into consideration.
The actual feed-back is via the re-
action coil and the grid coil.

Practical Application
The efficiency of this coupling
decreases with decreasing frequency,
but it very kindly follows the square
law of thedecreasein the eapacity impe-

dance. In the practical application
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of this circuit, the by-pass and the
reaction condensers take the form of
the small compression type of

variable condensers, and once set they -

do not require readjustment. And, by
the way, the price of two of the com-
pression type of condensers is hardly
that of one ordinary variable con-
denser, so that the circuit is of quite
an inexpensive character.

A Complete Control

A perfect control of reaction can
be ohtained with this circuit. If the
coupling between the reaction coil
and the grid coil is made variable
the complete control one has is
almost weird. 1f the small condenser
B is reduced to its minimum value,
and A set fairly low, the circuit will
oscillate over a fair proportion of
the lower portion of the tuning dial.
By inereasing the capacity of A, the
oscillation ean be spread up and up
the dial until the set is oscillating over
the whole of the dial.

Then, if a small proportion of the
capacity of B is brought i, the set
can be made to stop oscillating on
the lower portion of the dial and only
oscillate on the higher. And as the
capacity of B is increased so the
oscillation can be pushed farther and
farther up the dial until the set is only
oscillating on a small area of the
upper dial readings. Thus a com-
plete reversal of ordinary conditions
can be brought about. And then, by
decreasing the coupling hetween the
two coils, it is possible to confine the
oscillation areca to the centre of the

dial. Further, by various adjust-
ments of the A and B condensers,
and the coil coupling, it is possible
to obtain a small patch of oscillation
at any portion of the dial from the top
to the hottom. Needless to say, a
condition of no oscillation at any
part of the dial is very easily obtain-
able ! i

In practice, it is not necessary to
have a variable coil coupling, the
A and B controls are all that is
necessary to set the receiver so that it
retains optimum sensitivity over the
whole range of the tuning dial. But
for maximum results, it is necessary to
have a reaction coil size and coupling
corresponding with certain values.
Curiously enough, I find that the coil
unit designed hy Mr. G. P. Kendall,
for the 1928 “Solodyne,” provides
approximately the conditions desired.
Very shortly I hope to describe the
construction of a receiver incorporat-
ing the essentials of the cireuit shown
in Fig. 10. Using only three valves,
the set I have in mind, which 1s
already constructed and thoroughly
tested, brings in some fifteen or
twenty stations at full loud speaker
strength, with reference to but. one
dial on the {ront of the panel.

Easily Adjusted

The reaction is adjusted by means
of two compression type variable con-
densers which are mounted on the
haseboard of the set behind the panel.
It takes about forty seconds to adjust
these, and very little skill is required
to do so. Once having set these

MoDERN WIRELESS

little components, the receiver retains
its constant sensitivity unimpaired
until such drastic alterations as chang-
ing the valves, or the aerial, are made.
And, curiously enough, it is not. at all

v B Y551

a tricky set to build. Slight varia-
tions in the layout and in the wiring
do not seem to affect it. I claim no
great credit for evolving the circuit,
for it is the compression type con-
denser which has made tie scheme o
practical one. Had these been avail-
able in the past, no doubt a similar
sort of arrangement would have
occurred to somehody else.

ITitherto, the scheme would have
necessitated the use of three ordinary
variables instead of iwo and for this
reason would have been an impractic-
able proposition. I have applied
for a patent for this and similar sys-
tems, but havg no objection at all to its
being used by amateur experimenters.

— e ——

T T e ——— —— |
it ——————c—e

—
Note the simple nature of the author’s ‘‘ by-passing ‘ scheme which is diagrammatized in

Fig. 10,

being used in the above set for experimental purposes.

The coils do not have to be variably coupled in practice, a moving coil-holder

A simple coil unit can be employed

instead of two separate plug-in coils.
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A Useful Battery Box—Bent 11

e The Centre of a Cirete—Interchangeable Spring Clips—Polished
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Notes

oo Flares—Rejuvenating Panels —

H Wood Veneer.

A Useful Battery Box

MALL pocket batteries of the 41-
volt type are still used exten-
sively for high-tension supply.

These are satizfactorv and economical.
but trouble is usually experienced in
housing them and connecting them
tozether. I have found it is best
first to prepare a hox. subdivided for
each battery, thux isolating each one
froni the other.  Two dozen batteries
representing 108 volts in all, is a useful
number, therefore the box should be
divided into twentv-four parts with
low, ‘three-plvwood divisions. To
obviate soldering, the diagram given
represents an ebonite panel equipped
as shown with Clix sockets. These
have been arranged in such a wav
and to such diniensions as to make
direet contact with the battery rags
when hent over. The batteries ate
placed in the box. and the tags bent

By H. BRAMFORD.
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forty-eight hours. The material is
now ready for cutting to any desire
shape, and may easilv be bent into
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, ARRANGCE THE SHEETS OF WoOL —

VENEER AND PERECRATLED SINC /N
| 7415 CROER SEFIRE COmPRESSINE

anv form without cracking. It also
has the advantage of rendering par-
ticularly natural tone.

Rejuvenating Panels
WHEN panels  have heen re-
paired, unwanted holes care-
fully filled in, ete., a good
overall finish may e given by smear-
ing the panel with a lubricating ol
and rubbing well with a piece of fine
sandpaper in a circular motion. Tt
the sandpaper is not fine scratches
will result.
A citcular movement will give a
better fiuish than hackwards and

towards the adjoining batterics. The
| SOCKETS SCREW HOLE
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INSULATED TERMINAL

e

A./76.

forwards.  Alternatively, fine eniery
powder and a well-oiled, soft, non-
fluffy rag mav be used instead.
Finish with a good rubbing with a
clean rag and a perfectly {lush and
smooth pancl having a dull gloss
will result.

The Centre of a Circle
J[N marking out it is often neces-
sary to determine or find the

lid is then screwed or clipped on and
automatic contact is made at the
correct points.  The drawing may be
considered, therefore, to be a standard
reference for the building of such
containers. The batterics are ar-
ranged in the box, four rows of six
m each row.  For the negative con-
nection, an insulated terminal is used.

Bent Wood Flares
BE.\'T wood speaker flares may be

constructed from wood vencer

and  perforated zinc, com-
pressed in the order shown in the
diageam. A sheet of wood veneer is
covered on one side with Seccotine, a
similar sized sheet of perforated zinc
laid over it, which in turn is covered
with more Seccotine, and & final layer
of wood veneer placed on.  The
whole is then placed in a press for

exact centre of a given circle.
The geometrical method of doing
this, which is quite simple, is shown
diagrammatically.  Consider Z to be
the circumference of a circle, tle
centre of whieh has to be located.
With a pair of compasses strike arcs
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Interchangeable Spring Clips
0 those amateurs who do a great
deal of experimenting, and who
use the special spring clip
terminals now on the market, the
large number of clips required when
more than one set or piece of appara-
tus is used 1s a source of expense and
worry. To obviate this, the writer
evolved the following scheme :

To each spring elip is soldered
either a valve-leg or a small terminal.
Connections to this valveleg ov
terminal may be made with Hex. In
the case of the terminal, the wire is
secured to this in the usual way, and
il the flex has a valve-pin or “ Clix ”
plug at its end it may be connected
to the valve-leg instead. Thus one

mayv use the same clips for several

AL78

of equal radius at A, B, C, D on
the circumference. Draw lines XY
through the intersecting points thus
made, which will indicate the exact
centre.
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sets by merely fitting valve-pins (or
if terminals are used on the clips no
pin is necessary) to the connecting
leads.

The use of this idea makes a set of
clips very flexible in its application to
different receivers.

Polished Wood Veneer
]['1‘ iz pnsible to obtain wood veneer
of any grain, colour or figuring,
already polished. giving an ap-
pearance equal to any french-polished

cabinet. This veneer is of a material
which is practically as thin ag
a piece of paper. It is obvious

that a ronghly constructed cabinet
may be made into a really first-
class article by using wood veneer.
It is quite easy to cut the veneer
with a pair of scissors to the desired
shapes.

It is also easy to bend the veneer
over and around corners. Seccotine
i1s used when applying the veneer to
the cabinet. Air bubbles should bhe
carefullv straightened out. This is
easily done by using a small needle
and pricking the hubble, when it
will easily flatten out, the puncture
made by the needle being invisible
when the cabinet is finished. TLarge
flat surfaces should be kept under
pressure for short periods. This
material is obtainable from dealers
in fretwork supplies, such as Hobbies
or Handicrafts.



1928

Orie of

g radio novice, or rather the amateur who has
just got out of hifs novitiate, and who, with the
aid of his first multi-valver, begins to cast off the

shackles of the British purveyors of broadcasting, and to
stretch his wings, as it were, for his first radio tight around
Iurope, seldom, if ever, fails to receive the Madrid station
at reasonable strength.

Madrid is an ‘ easy ” station for most amateurs, Jlespite
the fact that it is some 840 miles away from London as
the crow flies. Its transmissions are generally clear and
perfectly free from ““ mush,” and they can he received at

‘\

»

i
!
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The rotary converters which supply the station’s power. The con-

tro! switches can be seen in the background.

good strength by nicans of the average efficient three-
valve set.

In view of the above facts, it seems rather strange that
so little has been written concerning the -constitution,
equipment, and activities of the Madrid station. Spanish
radio activities are interesting enough, even if they are
not undertaken on such a large scale as they are in this
country, in America, and in other lands.

National Broadcasting Organisation

Broadeasting in Spain dates back to 1924, in which
vear the Burcelona station was opened and a national
broadcasting organisation formed. * Union Radio,” for
such is the title of Spain’s most inportant radio organisa-
tion, now possesses seven emisorgs, or broadeasting
stations, viz., those at Madrid, Barcelona, Cadiz, Seville,
San Sehastian, Bilbao, and Salamanca.

The anthorities of the Madrid station, however, have
not heen without competitors during the past. Some
time ago, the Radio Iberica, a rival concern run by the
Sociedad National de Radio Diffusion Espanola, was
lannched. Tt had its own station at Madrid, and it also
erccted other stations up and down Spain.  Another wire-

S ID'S MUSIC

the most frequently received of ali the Continental stations
is EA J1, the Spanish
840 miles from London it comes over with considerable power and
can be picked up in this country on any fairly sensitive sct.
following article some very interesting details of this station are given.
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broadcaster of *“ Old Madrid.” Although
In the

By Our Special Correspondent.

less broadcasting organisation, the Radio Madiileia,
appeared as well, with its headquarters in Madrid.

Thus it will be seen that at one stage of the develop-
ment of radio in Spain a certain amount of chaos seemed
inevitable, especially for listeners in the neighhourhood of

-Madrid, in which city three stations operated on not very
widely-separated wave-lengths.

Last vear, however, the Union Radio reached a friendly
agreement with the other groups of Spanish stations, with
a result that a much more effective and orderly working
of the various stations has heen made possible, especially
in the immediate neighbourhood of Madrid.

The Transmitting Gear

Technically, and with regard to its working equipment,
the Union Radio Station at Madrid, E A J 7, does not
difler to any extent from the average present-day hroad-
casting stution operating on medium power. The station
transmits on a wave-length of 375 metres (800 kilocycles),
and it puts & maximum power of 15 kilowatts into its
aerial. 18 A J 17, Madrid, employs a Marconiphone trans-
mitter of the * Q7 type--a pattern which appesrs to be a
favourite among Spanish radio engineers, although, let
it be said, one or two Spanish stations, notably KA J 1
at Bavcelona, are equipped with Western Llectvic gear.

The Madrid station of the Unioi Radio group utilises
a T-aerial, and this it slings between two steel lattice
towers which are situated on the roof of one of the highest
buildings in the city. The transmitter is earthed by

T
Er

This is the studio.
the style of a Spanish drawing-room.

It is interesting to note that it is furnished in

WWW.americanradiohistorv-com
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means of a symmetricallv arranged system of copper
plates buried at varying depths directly under the aerial.

The studio of the station, which, incidentally, is only
semi-draped in order to provide for the desirable echo
eflects in the transmissions, and is furnished in the style
of an up-to-date Spunish drawing-room, is presided over
for the most part by the popular announcer, Signor Luis
Medina, who, il lie is not altogether responsible for the
compilation of the station’s programmes, is certainly the
“live wire” who eflects their smooth working.

An Interesting ‘‘ Close Down
Night after night listeners in this country can hear

N O

the voice of Signor Medina giving in sharp staccato-like
tones the station’s call-sign—FEh-ah-holu-siete—1 A ) 7,
after which follows, as many readers will know, a character-
istic Spanish radio programme consisting of orchestral
musie, popular concerts, dance selections, operatic
excerpts ; the whole being scasoned here and there with a
little educational and scientific matter in the form of
brief talks which are judiciously mtroduced.

Station EAJ 7T generally begins its evening concert
at 7 p.m., although it is “* on the air 7 at frequent intervals
from approximately 11.45 a.m. The station does not
usually close down until 12.30 a.m., and thus it may be
heard over here for a considerable time after the B.B.("
people have closed down for the night. Tt is rather
interesting to hear the closing down of the Madrid station.
At the appointed hour, the chimes from a clock situated
in the Government Buildings of Madrid ave relayed, the
Spanish National Anthem is then played, and finally we
hear the voice of the studio director and announcer wishing
us a cheery Buenas noches a todos-—Good-night to you all.

Relayed Programmes

E A J 7 relays its programmes to other Spanish stations
on various occasions, and notably to station E A J 9; one
of the Union Radio group, situated at Bilbao on the
north coast of Spain. Amateurs in this country fre-
quently pick up the latter station relaying a programme
from Madrid. TUnder such ecircumstances it is difficult
to distinguish between the stations. Bilbao, however,
transmits on a wave-length of 400 metres, which is slightly
higher than the wave-length of the Madrid station.
Furthermore, the former station has a maximum power
of merely ‘5 kw.. which makes its transmissions come in
over here usually at a much weaker strength than those
of the main Madrid station.

£ : ; - -xv"t- 4 >
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Thne transmitter at EA J 7 is a ** Q * type Marconi outfit, one of
the most popular broadcasting assemblies ever made. The same
type figures at the majority of British stations.
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ADULT EDUCATION AND BROAD-
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_ CASTING: THE HADOW PROPOSALS
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Ew Ventures in Broadcasting 7 1s the title of one

3 of the latest publications issued by the B.B.C.
from Savoy Hill, price 1s. It is a study in
adult eduacation as related to broadcasting, and many
recommendations are contained in the report of the com-
niittee  which, under the chairmanship of Sir Henry

abg
P

Signor Luis Medina,
who is announcer
and station director
at the Madrid sta-
tion, His is the voice
you may have heard
giving the call-sign
‘“ Eh—Ah-—Hota-—
Siete.”’
Signor Medina is,
according to our
correspondent, the
“live wire’ to
is due the
notably smooth-run-

ning programmes.

whom

abs

A
g

Hadow, has for some time past been enquiring into the

problems of broadcasting and adult education. The

principal recommendations in the report are as follow :
1. The provision of recreation and entertainment has

- been one of the main functions of broadcasting and should

be extended and developed.

2. It is impossible, however, to draw a hard-and-fast
line between recreation and education. To manv
recreation includes the best music and drama, the general
talks, debates and readiugs, which keep them in touch
with current thought and affairs.  This is, in fact, an
important form of adult ednecation.

Specialised Talks
3. There is un impressive and a growing demand that
broadeasting should provide facilities also for more
spectulised adult education, also the fact that broad-
casting is a public service strengthens the ease for using
it in the interests of national education.
4. A much larger proportion of listeners than is com-

‘monly supposed have particular interests fo which special

items could make an appeal. The evidence shows that,
m addition to providing a general programme, broad-
casting could provide talks which would be welcomed by
large scetions of the community baving their own special
interests, e.g. farmers, co-operators, housewives, adoles-
ceuts. students, cte. )
5. Such provision is dependent for its full development
on the policy of alternative programmes, which will give a
(Continued on puge 576.)
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TJ[‘\HE lure of short waves has al-
ready captured many listeners,
and would doubtless capture
many more were it not for the fact
that a separate set is usually necessary

L 4
With the object of introducing
those to whom the foregoing remarks
particularly apply to the delights of
short-wave D.X,, the two-valver herein
desceribed was evol\ ed ; itsadvantages

for the purpose of short-wave recep-
tion, and this accounts for the dis-
inclination of the major portion of
would-be enthusiasts to take the
actual plunge.

The old idea that only amateur
transmitters could he heard on wave-
lengths helow 100 metres having heen
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eflectually squaslhed, and a definite
knowledge that there are a score or
so of powerful telephony transmitters
operating on this band, has created an
interest which, but for the drawback
mentioned previously, would account
for the addition of a large number of
enthusiasts to the ranks of those who
burn the midnight lamp.
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5 LIST OF COMPONENTS 5
¢ 1 Panel, 14 in. X 7 in. X } in. (Any 1 Grid condenser aud leak (Mullard in &
o4 good branded material). set.  Any good make, Dubilier, 33
$¢ 1 Baseboard, 16 in. X 8 in. Igranie, Mullard, ete.). o
s 200025 variable condensers (Ormond, 2 valve holders (Benjamin, Bowyer- ss
be or other good make). (-0003 mid. is Lowe, Burndept, Burne-Jones, ss
¢ also a suitable capacity.) B.T.H., Igranic, Lotus, Marconi- 33
¢¢ 2 Slow-motion dials (Ormond, or other phone, Pye, W.B., ete.). R
3 good fairly low-geared type). 1 LF. transf ’RI li-ratio i 34
3 3 Fixed coil holders (L. & P., Lotus, o XTI e (i MBI i s
34 ¢ N set. Any good make). $4
'S Peto-Scott, ete.). . _ : . %
#¢ 1 On-off switch (Lissen in set. Any 1 Terminal strip, 6 in. X 2 in. 34
e similar type). ) 1 Terminal strip, 2 in. X 2 in, X
3¢ 2 Baseboard rheostats (Lissen, O g Terminals¢Belling-Lee,Eelex,Igranic, s¢
& similar type). ete.) 34
t¢ 2 Fixed condensers, -0002 (Lissen in i . s
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are numerous, and will appeal im-
mediately to those whose spirits are
willing, hut whose purses will not
stand the strain.

It is a thoronghly cfficient short-

Mobern WiRELESS

An inexpensive sel suil-
~ able for the reception of
/7 short, medium and long-

wave stations.

By
The “M.W." Technical
Staff.

waver, and will bring in KD K\,
2 XAF and 2 X AD with almost
mounotonous regularity, and cau rope
in quite a nimber of lower-powered
stations, at distances up to ahout
3,500 miiles, at good ‘phone strength.

By substltutmo hroadeast coils [lor
the short-wave type, and short-
circuiting the fixed condenser in
series with the reaction condenser,
the set lunctions perlectly on the
250 550-metre band, and gives con-
sistently good loud-speaker reception
of 2L 0 and 5 G B at about 30 miles
from the former and 20 miles {rom the
latter.

*“ Real Loud-Speaker Strength”

Do not he misied by the term ““ loud-
speaker strength,” as in this case
this is intended literally, and does not
mean that to hear anything from the
loud speaker it is necessary to put
your ear against the diaphragm; it
Is not an exaggeration to say that at
times the volume delivered was really
too much.

These results were not achieved
through the medium of a super-

—®+2
—-—-—-—4,+/

&1
‘L
ON=—OFF
4 SWITCHM
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efficient aerial, carth, or valves; the
aerial was nothing to cause comment,
beig about 60 {t. long. and averag:
g 25 {t. in height. The earth lead
was tuken to a water-pipe, and the
valves were P.M. 2-volters, P M.1 L.F.

used the holes through which the
boss passes must be L in. in diameter
as otherwise the boss on the larce
nut will project above the face of the
panel, and probably cause difficulty
i mounting the vernier dials.
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PANEL LAYOUT

SHWOOD SCRENS
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ax detector, and P.AL2 as the low-
frequency amplifier. At no time was
there a super-power valve emploved,
and the H.T.. ete.. conformed with
the instructions given by the manu-
facturers.

The Aerial and Earth

It v be as well to state here that
the aerizl used for short-wave recep
tion was a single wire about 20 fr.
hivh and 30 ft. long. and instead ol
an eartlt @ counterpoise was used
whichh varied- {rom  time {fo time
between alength of wire run round the
room to a jumbled heap of insulated
flex lying on the tloor. Both gave
¢ood results, and It was not notice
able that there was any difference in
the ctticiency of the two.

The accompanying diagrains will
show  that there is nothing very
remarkable in the construction or
wiring of the set. and reference to the
photographs gives some ulex of the
way in which the latter operation
should carried out. As the set
was not originally built with the in-
tention of using it as a loud-speaker
receiver, no  grid-bias battervy was
included. and there was no provision
made for separate H.T. supply to the
detector valve. These additions are
ncluded in the blue print, and
cail be easilv built into the set by
adding three terminals to the terminal
strip and wiring up in the conven-
tional manner.

Fitting the Panel
The panel has only six holes drilled
i it three of them are § in. in
diameter, the others | in. to take the
countersunk headed wood serews
which secure it to the basebourd. If
the variable condensers specified are

It 15 advisable to screw the panel
to the haseboard belore attempting
to mount these components. as their
weight  would make them rather

cumbersome il the operation were

1 600060666060 006060666660000000080000 s
:0 A4 A4 222222222222 22222222 X222 XS

*®
3 “The ‘Wide-Range’ will bring in
3¢ KDKA, 2XAF and 2X AD with
32 almost monotonous regularity.”

*0
020000000000 0000000000 000000060600064
0006600000000 0093093000630005000 6000

1 066060600 0ded
4640500000

L & d
>0

tried alter securing them. The remain
ing components are next fixed to

the baseboard in accordance with
the blue print and photographs.

Remember that the two fixed coil
holders which are in juxtaposition
must he fitted i the opposite direc-
tion. so that the plug of one is

T e  m—— =
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m line with the socket of the other.

Adequate spacing of compounents
and wiring is essential if really wood
restlts are to be obtained, and in this
counection it would be as well to
study the photographs showing the
disposition of the components hehind
the panel, and the wiring of those
which are connected to the first valve,
It will be immediately seen that these
leads are as short and straight as it
15 possible to arrange them, and this,
although quite easy, needs care.

There are no points which need
mention in the actual mounting of
the components, evervthing being
as straightforward as could be desired.
It will be noted that the set has a
basebouard which overlaps the panel by
an inch or so at either end : this will
doubtless cause some comment from
those who desire to build the set into
a cabinet. but it must be venembered
that a cabinet detracts slightly rom
the efficiency of a short-wuve receiver,
and acts, more or less, as a screen.

Concerning a Cabinet

This, however, is not a great matter,
and could be overconie hy using a
16 n. by 8 in. cabinet. and having
a false wooden pauel screwed to the
ebonite panel of the set, with an oval
cut in it to allow the controls to pro-
ject and showing just a small surface
of the ebonite. Such a vignette need
only be ¢ in. thick. and would not be
likelv to afiect the fitting of the panel
and baseboard to the cubinet.

Another point which would need
careful consideration if a cabinet
were to be desired is the batterv and

HH ottt s i

(1) The reaction condenser control; (2z) the tuning condenser; (3)

the L.F. transformer;

(4] plug-in coil used as H.F. choke; (5) filament resistance; (6) fixed condenser which

comes in series with aerial;
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(7) reaction coil; (8) A.T.1.
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phones ferminal strip, which is
shown mounted at the side of the
get, iustead of at the back. To get
the set into a cabinet with the ter-
minal strip in this position would be
impossible, and it would be necessary
to mount the strip in the usual place.

This would naturally necessitate a
considerable alteration in the wiring,
hut there should be no trouble in
effecting it; the only leads which
might need a little extra care are
those in the I.T. circuit, which wonld
have to be brought across the base-
board to the switch and resistors.
The lead joining the filament sockets
of the valve holders together remain
the same, and the L.T.— lead will
he shorter than shown in the diagrams.

The Series Condenser

Another thing which is worthy of
mention is the inclusion of the -0001
fixed condenser in the aerial circuit.
This is intended to be used if the
existing acrial is over 30 ft. in
length, but is not the full “ P.ALG.
Standard 7 100 {t. In the latter
case it would not serve its purpose,
that is, to .cut down the effective
wave-length of the aerial, as the
latter would be too large for the
condenser to have its full effect.

For anything up to 60 {t. the
condenser will solve the problem
and will render the ercction of an
additional aerial unnccessary; but
if the existing aerial is of larger
dimensions a short one will liave to
he erected.

Returning to the construction of
the set, and assuming that the various
points mentioned above have hbeen
satisfactorily disposed of, the assembly
of the components may be concluded

and the wiring commenced. Decide,
first of all, whether the soldering tags
fitted on some of the components are
to be employed as a means of connec-
tion, and if this is the case these
should be tinned before proceeding
with the wiring proper.

If the constructor realises his limi-
tations where soldering is concerned,
the better poliey is to malke use of the

MobERN WIRELESS

lot while doing one or two. .\ really
good idea is to cut and bend to shape
as many leads as possible, and solder
them all in position at once.

By this mecans a watchful cye ean
be kept upon the soldering iron, and
there need be no trouble over solder-
ing with the iron too hot, or too cool,
both of which faults are responsible
for a great majority of the dry joints

0000830050000 0000000000030000000805880080006000000000090000080008868030800000000¢0

Join the aerial termina! to one terminal
of the -0001 series condenser,

Join the other terminal of the condenser
4 to the flex lead to which the tapping clip
is attached.

Join the earth terminal to the plug of the
aerial coil holder, to one filament terminal
of each valve holder. to the L.T, negative,
and the H.T. negative terminals, to the
moving plates of both variable condensers,
and to the earthing terminals of the slow-
motion dials,

Join the L,T. positive terminal to one
side of the L.T. switch ; the other side
of the switch to one terminal of each
rhecstat, and connect the other terminal
of each rheostat to the remaining filament
terminal on the corresponding valve holder.

Join the socket of the aerial coil holder
> {o the fixed plates of the A.T.C., and to one
side of the grid leak and condenser : join
the other side of the leak and condenser

.0
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{o the grid terminal of the first valve holder.

Join the plate terminal to the socket of the
H.F. choke holder, and to the socket of the
reaction coil holder. . Join the plug of the
H.F. choke holder to the P terminal of
the L.F. transformer. Join the other P
terminal of the L.F, transformer to a flex
lead to the H.T. battery.

Join the plug of the reaction coil holder
to one side of the reaction series condenser ;
the other side of the condenser to the fixed
plates of the variable reaction condenser.
Join one S terniinal of the transformer
to the grid terminal of the second valve
holder ; join the other S terminal to the
G.B. negative. Join G.B. positive to
L.T. negative, (The two G.B. leads are flex.)

Join the plate terminal of the second valve
holder to one ’phone terminal : join the
other ’phone terminal to the H.T. positive
terminal,

This completez the wiring
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terminals fitted to many of the parts,
even the single coil holders having
6 B.A. or even larger terminals as
standard fitment, When it is desired
to cmploy the latter method, it is
essential that all these connections
should he made with the utinost care,
as a single loose contact will cause, it
not a total failure of signals, at least
a great deal of noise. g

How To Solder

[t is hardly feasible to wire up the
whole set without making a single
soldered joint, so it is really best to
bow to the inevitable, and solder the

i

3 e L

—_——— e e
If you are going to use the ‘* Wide-Range '’ only for the ’phone reception of short-wave
stations you will not find either grid bias or separate H.T. pluses essential, but both will

be needed if the set is used for normal broadcast reception.
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which scem mvariably to erop up
when one is not adept with the iron.

Remember that it is not the
quantity of solder applied to the
joint which counts, but the heating
of the metals to be joined. 1t is
useless to get a large blob of solder on
the tip of the iron and hold it hope-
fully to the terminal shank, trusting
that it will spread evenly over the
surface of its own accord; In many
cases it appears to work as expeeted,
but, nevertheless, such joints are the
ones which will give way if subjected
to the slightest strain.

Tips On * Tinning”

Always hold the iron in such a way
that the tinned point is in contact
with the parts to be joined, and see
that the solder ruus freely before
removing the iron; should the solder
not flow, it is probably due to the
parts being dirty, or to the insufficient
application of flux. This last, al-
though quite feasible, is seldom the
real cause, as the general tendency is
to use too much rather than too little.
It cannot be too often repeated that
the wiring and soldering will make or
mar the best of sets, so take care of
these final operations, and there need
be no cause to check them after
completion.

When everything is finished, the
set may be connccted up to the
aerial, earth, and batteries, etc., to
be tested out on broadcasting. For
this, plug the largest coil you have
into the H.F. choke holder.
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This must, in any case, not be less
than 250 turns; the acrial coil will
be found to give maximum results
when a centre-tapped type is em-
ployed. A Gambrell B was excellent,
and with the aerial mentioned pre-
viously, London and 5G B were
casily covered. The reaction coil

on the broadeast band, so that down
on the low waves it is casier imagined
than described.

In conelusion, the coils to use for
the stations just above 20 metres
are: aerial 4, tapped as the 6, re-
action 6; and I sincerely hope that
those who construct this set will

e — —
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may be anything between 30 and 50
the lower the inductance of the coll,
the smoother will be the control.

The -0002 fixed condenser in series
with the rcaction condenser must be
short-circuited for use on the broad-
cast band, as it reduces the cffective
capacity of the reaction condenser,
and if left in cireuit would necessitate
the use of an oversize coil to obtain
reaction. Two clips. as used for
tapping the aerial coil, connected bv
a short picce of tlex, will be all that
is required for the purpose, and are
casily removed when desired.

Operating Notes

Having tried the set out thoreaghly
on the 250-550-metre band. it can be
considered reudy for a short-wave
test. The H.F. choke in this case
is a standard 25-40 turn coil; the
acrial and reaction coils, Igranic short-
wave coils Nos. 6 and 9 respectivelv;
with the aerial clip attached to the
centre turn of the coil, which should
be forced up a little by means of a
screwdriver or similar tool. . 'The
reaction series condenser 1may be
placed in circuit by remeving the
shorting wire, and the set is all readv
for action. A few trials will show
whethor the acrial series condeunser is
necessary, and it can then be left in
cireuit or ciscarded as required.

Bear in mind that on the short
waves the tuning is not to be rushed.
and quick condenser swinging will
produece rothing more than a succes-
siom of chirps. The set is quite sharp

The front panel appearance of the receiver is attractively workmanlike and symmetrica

enjoy the same satisfacrion as 1
dil  both while constructing and
operating it. C A J M

?“?G@Q?@@G&@JGQ@@&%
< OVERSEAS RADIO
g ITEMS ¢
BEBEBBERIIIIIRIIIHEH

The 300-ft. aerial towers of the
Belmore broadecasting station, Long
Island, New York, are designed to
serve ag air beacons for aviators.
Thev are painted in 12-ft. bands
of black and yellow, and fitted with
flood-light equipment to illuminate
them at night.
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Since two people cannot both speak
at once over the transatlantic tele-
phone system, the Rugby station and
the Rocky Point station, New York
are able to use the same wave-length
for this service.

The nmumber of broadcasting receiv-
ing licencesheld in Australia was nearly
doubled during the last twelve months.

The Port of Antwerp is modernising
its wircless service for pilots so that
ships can enter and leave the Scheldt
more expeditiously.

£ £

The biggest concentration of broad-
cast stations in the world is around
Chicago, the centre of the U.8. ninth
radio district, which has 233 active
broadcasting stations in its avea.

Several Lundred ocean-going ships
are now fitted with the new Marconi
auto-alarm apparatus for detecting
8.0.8. signals.

Using the Mullard valve, a Johan
nesburg experimenter established
wireless communication with a Cah-
fornian station in davlicht, thus set-
ting up a South African record for
amateur transmitters.

o

One feature of the Melbourne
station 3L O is an audience hall to
which the public are admitted free,
m order to provide the necessary
atmosphere of an audience for variety
turns that are being broadeast.

B s *

At the super-receiving station at
Belfast, Maine. U.8.A.. the aerials
for picking up European programumes
are each nine miles long and are
spaced six miles apart.

The set can be fitted into-a cabinet if the constructor so desires, a handsome effect resulting
if a false wooden panel be arranged with an oval cut in it.
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W peared dealing with the design
and coustruction of moving-

coil lond speukers, so that this aspect
f the question has been pretty
thorouchly covered, but I do not
think that a oreat deal of attention
hes been paid to the question of
operating and installing this type of

l UMEROUS  articles have ap-
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loud speaker so as to obtain the best
results.

I have recentlv heen working on a
loud speaker of this deseription and
Liave been conducting a number of
experiments with it in connection
with various tvpes of receivers.

Installing the Speaker

1 do not intend to deal with such
controversial subjects as the use of
high- or low-resistance coil windings,
the «ize ol the gap in the field, and the
use of different materials for sus-
pension. What I am going to deal
with is the question of installing the
lond speaker and its successful
operation with a view to obtaining
absolute purity of reproduction.

1 know the question of installing
has caused quite a lot of worry to
many experinenters, especially in
view of the fact that it has so fre-
quently been emphasised that a
i-ft. square batlle plate is needed
with this type of loud speaker.

This, 1 think, is a bogey which
should be laid at once. It is by no
means necessary to use a 4-ft. baflle

_or a piece of 3-ply wood.

with a moving-coil iype of loud
spealer for goodl results to be ohtdined.
A number of alternative expedients
ave available, all of which give an
excellent performance and which allow
of the installation of the loud speaker
with the greatest ease.

The «question of cost being an
important one, I propose to deal with
the cheapest method of installing this
type of loud speaker first. I have
used this myself and obtained very
excellent results from it, the only
addition required apart from the
loud speaker itsell being o Tate
sugar box.

One Method of Mounting

The loud speaker I am using is
assembled on a wooden base, and a
wooden frame carries the cone and
moving coil. The size of this frame
is 16 in. square, and it will be
found that this will nicely go in a
Tate sugar hox placed on its long side.
1t will be found that a gap on either
side is left and this can conveniently
be closed up with a strip of matching
T'he sketch

P
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Practical notes on the in-
stallation and operation of
these instruments are given,
together with accounts of
cxperiments undertaken in
order to discover meihods

of achieving the complete

faithfulness of reproduc-

tion which ihese speakers
render possible.

By C. P. ALLINSON,
AMIRE.

in Fig. 1 shows the metliod of doing
this. DBy placing the loud speaker
to one side, as shown in this sketeh,
room is left for a special amplifier
stage, which I have found to be
adiisable for use with this type of
lond speaker, and the construction of
which will be dealt with later on.
With regard to the installation of
the speaker in the Tate sugar hox,
it is important that either one strip
of wood be taken out at the back
or a numbuer of large holes be drilled
50 as to prevent hox resonance clfects,

/A
8
Y, o %5 4
£ Ao AM 4 &,
g LT AT i
f162A.
AR70 W

which might otherwise be caused and
result in a poor performance being
obtained.

Javing dealt with the cheapest

—

The vita! elements of several moving-coil loud speakers are shown above. They are all of

the ‘‘ mains-drive ’’ variety and need current for field magnet purposes.
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formv of installation, let us now deal
with the most convenient. The
method which T myself am using is
this. T have an old dumb-waiter,
which is fitted with three shelves,
and by installing the loud speaker
into this I can make the whole
instrument transportable from one
room to another, while the third
shelf allows me to incorporate any
batteries that I wish to, and cart
them about with the complete instru-
ment,

The Complete Arrangement

The sketches in Fig. 2 show the
complete arrangement. Looking at
Fig. A the three shelves are shown
at A, B, and C. The underside of
the top shell A wus covered with
cardboard, so as to make an airtight
surface in view of the fact that the
shelves are made of wooden slats
having appreciable gaps between
them. The top of B was covered in
the same way, and the loud speaker
was  slipped in between the two
shelves in the centre, as shown.

The openings on either side of the
loud speaker were filled up with some
thin wood, and since it was desired

Lovo Srenxer

Asieeiree

& 77 Cenunaror

The amplifier which was used with
the loud speaker was fitted on the
shelf B at the baclk.

An alternative arrangement is
shown in Fig. 2 at B. In this case,
instead of using an H.T. accumulator
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to obtain an absolutely airtight
joint, a strip of felt was placed where
the wood butted against the wooden
frame carrying the cone and moving
coil. The two openings on both sides
of the shelf were also covered up with
thin wood. Mateli-hoarding, 3-ply, or
any wood of this deseription is entirely
suitable for the purpose. The back
of the shelf. however, was left open
50 as to prevent anv box resonance
ellects obtaining

Another Method

[he bottom shell € carries the
Lutteries, as shown in the sketch;
these consisting of a large 6-volt I.T.
accumulator for feeding the field
winding. and also providing the
filament current. for the valve used
in the amplifier.  H.T. was provided
by an accumulator, 180 volts being
available

an eliminator was used for supplying
the 11.T., and since D.C. mains are
available the size of the eliminator,
of course, is very small. In this case,
the "layout is a trifle different, the
amplifier being placed to one side
of the loud speaker, as shown; while
the L.T. battery and H.T. eluninator
were placed on the other side so that
the bottom shell is empty and can
be used either for plucing a receiver
or any other purpose which is suitable.
This arrangement, incidentally, is
far more casily transportable than
the arrangement in which an H.T.
battery is incorporated, in view of
the great weight which is added by
this compouent

Spceial Cabinets

Those who do not desire to use
such a rough-and-ready means as the
two which I have suggested for
mstalling a moving-coil loud spealker,
can get a special cabinet made for
the purpose. These are made by a
number of different firms, and can be
obtained at very reasonable prices
if it is not desired to speud a large
amount of moneyv on the cabinet.

Anotlier method of mounting this
loud spealer, which, of course, is very
timited i its application, is mounting
it on one side of a door in which a
hole is cut so as to coincide with the
aperture of the cone. This. of course,
is extremely convenient from the
point of view of the experimenter
himself, but I am afraid it is not
always so convenient from the house-
hold point of view, and care must
be tuken to choose a door which is

308
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not much in use. It would be
exceedingly awkward if the whole
adjustment of the loud speaker were
upset by some member of the house-
hold banging the door in a fit
of teniper, {or instance.

Another way of mounting the loud
speaker which I have employed is
also extremely convenient in that
it requires the minimum of extra
outlay. That is to use a corner of
the room. By installing the moving-
coil loud speaker in this position the
two walls on either side form the
continuation of the baffle plate,
while if the loud speaker is mounted
on a triangular shelf no extension is
needed below the loud speaker for a
baftle plate, and only a short extension
above it.

The Wall Fixing

It is important, however, in this
case that the walls be sufliciently
solid to bear the weight of the loud
spealer, since this weighs anything
from 30 to 40 Ib., depending on the
type of construction emploved.

Where the two walls forming the
angle are brick it is a simple natter
to grout a couple of iron bars into the
brick or to fix a couple of stout
brackets by means of Rawl-plugs, so
as to form a perfectly solid support
for the loud speaker, which will be
quite eapable of taking its weight. 1In
order to ensure an airtight joint
between the shell and the baflle and
the two walls, felt packing should
be used. A sketch for an arrange-
nment of this description is shown in
Fig. 3.

I think the
cover the chief methods of the
installation of a moving-coil loud
speaker, apart from the use of a 4 ft.
baflle, and any variations which may
suit particular requirements will, of

above suggestions

fie.4

course, suggest themselves to the
experimenter.

The moving-coil loud speaker which
Thave been using has a high-resistance
winding, and ean therefore he con-
nected practically to any average
broadcast rec~iver providing that a
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filter civeuit is used. In view of the
delicate nature of a high-resistance
winding for a moving-coil loud speaker
it is most important that this filter
circuit he emploved, since otherwise
the performance of the loud spealer
will be considerably aflected if the
direct current passing the plate
circuit of the last valve is allowed to
flow through the coil.

The Output

The decision as to whether to use
an output transformer or a filter
circuit is largely one of personal
preference, both points of view having
a laree number of adherents. I my-
self am using a filter circuit.

In using this loud speaker with a
number of broadeast receivers I find
that it will work perfectly well when
connected directly to the receiver as
previously stated, but a critical ex-
amination of the output led me to
consider that the best balance was
ot being obtained with the use ol
an ordinary valve, even of the super-
power type, in the last stage of the
recelver.

On substituting a really low-imnped-
ance power valve of the L.S.5A type
in the last stage, 1 found that a
marked improvement in the repro-
Tuction of the hass notes, especially
Lelow 30 or 60 cycles, was observed,
while when used with a suitable value
of H.T. and grid Dbias this valve
would, of course, handle far greater
power without distortion due to
bottom bending or grid eurrent than
a super-power valve.

I therefore determined to make up
a single-stage amplifier which would
form: part of the loud-speaker installa-
tion so that it could be plugged into
any receiver, and this amplifier would
enable the correct output circuit to
be used so as to obtain the best
results from the lond speaker itself.

A Suitable Transformer

The chief difficulty that faced me
here was the choice of a suitable
transformer for coupling the output
from the receiver to the amplifier
incorporated in the loud speaker. I
did not desire to obtain any appre-
ciable amplification in this stage,
but at the same time 1 wanted to use
a transformer which would work
pertectly satislactorily in conjunction
with a super-power valve used in the
last stage in the receiver itself.

I had by me a Ferranti 1-1 trans-
former suitable for use with a high-
resistance loud speaker, and which
was intended for use as an output
transformer, and in view ol the

characteristics of this component it
ocCurred to me that it would be an
excellent coapling  transformer to
use.

1 tried this out and as I expected
found that it was all that could bhe
desired. The eircuit diagram of the
amplifier as built into the lond
speaker is shown in Fig. 4. T, is the
Ferranti  output transformer, the
secondary of whieh is connected

TheRice-Kellogg moving-coil loud speaker,
manufactured by the B.T.H. Company, is
carefully disposed in a handsome cabinet
which provides an ample ‘‘ baffle '’ effect.
The special B.T.H. amplifier for use with
the speaker is also contained in the cabinet.

hetween grid and filament of an
1.S.5A valve. Z is the output filter,

the filter condenser C having a value
of b ulF

H.T. Voltage

The value of the ILT. voltage may
he anything up to 400 volts, according
to the rating of the valve, and grid
bias will be used accordingly.  For
average broadeast reception, how-
ever, 1 have found that 130 volts H.T.
is ample, in conjunction with which
35 to 40 volts grid bias is indicated.
The actual amplitication given by
this stage is small but compeusates
for the slight lack of sensitivity of
the loud speaker which I am using.

It is uswally claimed that the
moving col type of loud speaker is
extremely insensitive, but this need
not be the case. The factors govern-
ing the sensitivity of the speaker have
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been dealt with elsewhere and nced
not be repeated here.

In the case of the loud speaker 1
am using, however, this is very
nearly as sensitive as the cone loud
speaker which I usually employ, and
the small degreec of amplification
given by this stage just makes up for
the difference in sensitivity.

One of the most important things
when using this type of loud speaker
is to see that the output from your
broadeast receiver is absolutely pure
and undistorted, for the moving-coil
type of loud speaker will show up
distortion where no other loud spealer
will.  Thus, it you are using one of
these loud speakers for the first time
and you do not think the results are
what they should be, do not blame
the speaker, but overhaul your set
carefully, sec that you are using the
right values of H.T. and G.B., and
the right valves in all cases, and malke
sure that no overloading is taking
place. Once you have got the out-
put from your receiver absolutely
pure, you will find that the music
given from the moving-coil loud
speaker is far and away above any
other form of radio reproduction,

g@@@@@@@@@@~@@@@@®ﬂ§
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Heat so great that it cvapomtes
steel is developed by a radio-frequency
vacuum furnace now i operation in
the Westinghouse research laboratory,
Ameriea. The frequeney of the current
causing this intense heat is equivalent
to a wave-length of 10,000 metres.
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It pays to test the voltnge of the
orid-bias  battery occasmxmlly, as
msullicient grid bias means a heavier-
than-necessary drain upon H.T.

If two eondensers of cqual value are
connected in series the total value of
the arrangement will be hall that of
one of the condensers.

- .

Parallel Condenser

When two condensers of equal value
are connected in parallel, the total
capacity of the ananoement will be
twice that of cithor of the condensers.

When connecting up a strange low-
frequency amplifier to the set do not
join its H.'T. negative terminal to the
H.T. battery. (There is no need for
this connection, and if it is employe?
it may result in the shorting of the
accumulator.)
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Some practical notes on a most important subject.
From a Correspondent.

disclosed in a patent speci-

fication as long ago as 1911,
it has only been in general use for
the last three vears or so, and even
nowadays the writer Lknows from
expericnee that only too often what
happens is that the highest H.T.
voltage available (often only 60 volts)
is connected to the plate of the last
L.T. valve and a 4}-volt pocket-lamp
battery is connected to give grid bias
—hecause it lengthens the life of the
H.T. battery. The finest resistance-
capacity coupling in the world would
not give distortionless reproduction
in such circumstances.

Look at the little picture enclosed
m a power-valve box showing the
valve’s characteristics, or the relation
hetween the voltage on the grid of
the valve and the current flowing in
the plate circuit when various H.T.
voltages are applied.

&. LTHOUGH the use of grid bias was

Avoiding Distortion

It there is to be no distortion due
to overloading the valve it is essential,
first, to work on the straight part of
the characteristic curve, as only in
this way will the changes in the volt-
age applied to the grid of the L.F,
valve (by the detector or previous
L.F. valve) he reproduced faithfully
by magnified changes in the plate
current. Thus if two characteristics
are as shown in Fig. 1, the grid must
never be allowed to become more
than 25 volts negative if there arc
120 volts on the plate, or more than
10 veolts negative if there are ounly
G0 volts on the plate, because the
characteristics then begin to curve.

Secondly, mno current must- he
allowerd to flow hetween the grid and
the filament around the circuit con-
nected to them. If grid current is
allowed to flow, the amplified changes
in the plate current again will not
‘ollow exactly the varying voltages

applied to the grid; speech is then
“plummy ” and a piano sounds
wooden. Grid current, of course, will
not flow if a grid bias of the right
amount is connected to the grid in
the opposite direction to that in
which the current would tend to flow.

Generally speaking, grid cwrrent
begins to flow when the grid of a power
valve is more positive than about
—1 volt. Thus in Iig. 1 we must

B

fr6./.

PLATE CURRENT IN
MILLIAMPS

-20 /0 ‘o

CRID VOLTS A./88.

never let the grid voltage go to the
right of the dotted line drawn at
— 1 volt grid potential

Grid Swing

Now it has been found by measure-
ment that to obtain really good loud-
speaker results for a fair-sized room
there must be a voltage variation of
about 15 volts on the grid of the last
L.F. valve when the set is working.
The middle of this swing is 7} volts,
which must be 7 volts helow —1 volt
in the case of the last valve ; in other
words, the steady negative bias to be
applied to the grid of the last valve
must be not less than 8} volts or, say,
4 volts, as grid-bias batterics cannot
be made with $-volt tappings.

Having fixed the minimum grid
bias for good loud-speaker results,

510

May, 192

look again at the picture showing the
valve characteristics and find out
what curve you must work on or, ih
other words, what H.T. you must use
to have a straight bit of at least
15 volts on the characteristic, the
centre of the straight bit being at
about — 9 volts. In Fig. 1, curve A
shows a straight bit of some 2% volts
from the dotted line to where the
straight bit begins to curve, so that
if vou used this valve with 120 volts
on the plate and a grid bias of 9 volts
vou would be all right, You could
moreover usc up to about 12 volts
grid bias in thig case, so that the valve
could deal with a larger input, and
by using the 12 volts you would
economise in the plate current flowing.

Fix Bias First

It will be seen then that grid bias
1s fixed by the input on the grid before
the plate voltage is decided upon.
To fix it in any other way is to work
in the dark. In a two-stage L.F.
amplifier the grid swing on the first
valve will, of course, be much less
than-that of the last valve, the exact
amount depending on the amplifica-
tion factor of the wvalve and the
coupling method. The swing may be
only & volt if the valve and coupler
(resistance-capacity or transformer)
give an amplification of 30 and a
swing of only 15 volts is required on
the grid of the last valve.

The D.E.5A type of super-power
valve permits a grid swing of about
40 volts with a plate voltage of 120
and 21 volts grid bias.

Remember that valves do not
last for ever, and secrious distor-
tion may occur if a power valve
loses its emission. The writer had a
case of this recently. The set had
been working splendidly when  sud-
denly the loud speaker began tc
make nasty buzzes on loud notes,
and no amount of juggling with grid
bias would keep the milliammeter
ncedle steady.

Finally, the valve was removed
from the set, put in a valve lLolder on
the bencl, and rough measurements
of 1ts plate current taken for various
values of grid bias and H.T. voltage.

Lost Emission
It was thus found that the
emission was about one-third what
it should have been for a valve of
this kind. The filament was worn
out, and the smaller number of
electrons emitted were insuflicient
to give a straight characteristic
long cuough to accommodate the
voltage swing on the grid under

normal working conditions.
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ORTABLE sets, with which many
readers of MODERN WIRELESS
will now be concerning them-

selves, present in their design a
number of special problems other than
that—the most obvious—ofl porta-
bility. One of the most difficult is
compactness, which brings with it a
whole chain of troubles if not properly
tackled. At the same time, as a
“ portable” which is not really
portable fails in its first function, the
problems concerned with this aspect
of the case will be dealt with first.
Portable sets, for the purpose of
this article, arc considered to be
those which contain in one cabinet
the receiver. all batteries and the
acrial, as well as the loud speaker (if
the set is powerful enough to operate
such a deviee). 1f, by some means, we
could make sets which would operate

SR s e

The consiruction of  porlable
reccivers necessitates speeial con-
siderations which do not have to
be taken into account wehere
ordinary types of scls are con-
cerned.  In this article Mr. Percy
Harris discusses sone interesting
points and gives fudl details for
the construction of tiwo complete
receivers.

By =
PERCY W. HARRIS, M.IR.E. £
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then weight would scarcely worry us
at all, for the parts of the set other
than the batteries are comparatively
light, particnlarly when we choose,
as we can do, resistance-capacity
coupling for the audio-frequency side.
Lven loud speakers can be made very
light, if we choose cone types specially
designed for use in portuble sets.
Yor our filament supply we have

accumulators. Two-volt valves are
used almost exclusively in portable
sets, and therefore we can have
either a 2-volt accumulator or two
dry cells and an adjustable filament
resistance.  Nothing smaller than
the bell-ringing type of dry cell is of
much use for the purpose, and even
these are thoroughly unsatisfactory
if we want to use them to run a four-
or five-valve set.

Suitable Valves

1 have never had any great fondness
for the ‘06-ampere type of valve,
which is now practically obsolete, for
there is no doubt that in these effi-
ciency was sacriticed appreciably to
obtain the very small filament current
of 60 milliamperes.  The modern
100-milliampere  2-volt valve is a
much more satisfactorv proposition

without high- or low-tension supplies  but " two alternatives—dry cells or in everyv wav. The actual power
oA
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A four-valve circuit that has given extremely good results in portable sets.
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absorbed by a 2-volt 100-milliampere
filament valve is almost exactly the
same as that required by a 60-milli-
ampere 34-volt valve, but whereas
with the GO-milliampere type three

An unspillable accumulator takes less
space than dry cells, and weighs only one
pound more than the dry. Also thereis a

filament resistance, which, of course,
is not needed when the accumulator is
employed.

dry cells in series are required, in the
100-milliampere we can use two—a
gain in weight in favour of the
100-milliampere tvpe (although the
cells will last a shorter time).

It is quite o mistake to imagine, as
many people do, that there is a very
appreciable saving in weight by using
dry cells for filament supply. A
good 2-volt unspillable accumulator,
charged with acid and with a capacity
of 14 ampere hours actual, weighs but
1 Ih. more than two dry cells of the
bell-ringing type, and will give far
more  satisfactory serviee in every

H.T. batteries vary greatly in
portable sets should

way. Furtherimore, the space occupied
by the unspillable accumulator is less
than that of the two cells mentioned.

Some Interesting Figures

Most of the dry-batterv makers
supply special dry cells for filament
lighting, and there is no question
that these give much more satis-
factory service than the bell-ringing
type; but, on the other hand, a
portable set that is taken round the
country in a car, or on holidays, will
require frequent replenishment of drv
batteries, and it is often more con-
venient to use the bell-ringing type,
which is obtainable in practically
every village, whereas comparatively
few dealers will be found who stock
the particular type of filament-lighting
dry cell.

Coming to actual figures, the two
dry cells of the bell-ringing type
llustrated (obtained hy the simple
expedient of walking into the neares
electrician’s and asking for two bell-
ringing cells) weigh, together, 3 Ib.

2 oz., whereas the unspillable accu-
mulator illustrated weighs exactly
1 lb. more.

The 60-volt dry hattery shown, the
lowest voltage which will give satis-
factorv results with most portables,
weighs about 4 1b. 6 0z, and we must
throw in a few ounces more for a grid-
bias battery, so that before we start
considering the weight of the set itsell
we have approximately 73 1b. of
battery when using dry cells through-
out, or 8% Ib. using an accumulator
for L.T. 'This, by the way, is appre-

S S R e
shape—a point which the de51gner of
take into account.
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ciably more than the weight of a good-
sized leather attaché case, your
morning paper, a few business docu-
ments, and a novel.

Any portable set sufficiently power-
ful to operate a loud speaker must
have two stages of note magnification,
and it 18 advisable that there should
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b3S COMPONENTS USED ::
33 1 Ebonite panel, 14} in. x 4% in. (Re- :0
:s siston). be
E: 3 Clix sockets and three Clix plugs $
e for same,

£2224248

*e
$3 1 Variable condenser, ‘0005 mid. $$
s (Bowyer-Lowe). 34
E: 1 Variable panel-mounting filament $¢
es resistance, 10-ohm (C.E. Pre- $¢
33 cision). £
$¢ 1 Panel-mounting miero condenser 3¢
3% (Igranie). ¢
32 1 Single circuit open jack (Lotus). 3¢
» 1 Plug for jack (Lotus). 5

$ 1 Small vernier dial (Marco, Rother- $3
:: mel or Peto-Scott). 3

.. 1 -0303-mfd. fixed condenser (Lissen). $3

*
*

.. 1 Grid leak, 4 megohms (Lissen). oy
231 R.F. choke (Wearite). 3¢
3% 2 Valve holders (Lotus). 3
3s1 L.F. transformer, 25 to 1 ratio $
s (Pye). o
23 Few ounces No. 22 D.C.C. for frame. ¢
3% 1 2-voit H.F. type of valve as detector, $$
s and 1 2-volt L.F. valve. Both must $$
3¢ take the same filament current. &
$$ 1 60-volt H.T. battery. zi

$3 2 Bell-ringing dry cells.

L od

+$ 1 9-volt grid-bias battery. s
s+ Stiff wire for wiring up, wander plugs, $$
3¢ flexible wire for battery leads. )
. *e

: Note.—See text re alternatives. ~ $3
::000000000000000000000000000000000000::
P200000000000000000000000000000060000000

be at least one stage of radio-frequency
amplification preceding the detector.
For the low-irequency side we can
use transformer, choke or resistance-
coupling.

Weight of Components

The last is much the lightest, but
requires a higher voltage of high-
tension bautery, and will not operate
satisfuctorily on  much less than
100 volts. This means, of course, a
further addition to the weight of high-
tension battery—sav, another 2} Ib.
I find the weight of a 100-volt high-
tension battery, of the same make
and capacity as that previously men-
tioned, to he 6 lb. 14 oz.

Low-frequency transformers vary
considerably in weight. Most, but
not all, of the high-grade transformers
giving big amplification weigh some-
thing in the neighbourhood of two
to two and a half pounds. It will
thus be seen that the additional
weight of battery necessary when
using R.C. coupling is much greater
than the saving of weight of the
transformer—even the heaviest.

Furthermore, if one is prepared
to put up with lower amplification
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per stage and not quite such good
quality, much smaller and lighter
transformers can be obtained. Re-
cently, however, the Mullard Company
liave brought out a transformer
which by use of a new type of core

and windings gives first-class quality-

and high amplification, with a con-
siderable reduction i weight.

There are many problems m con-
nection with frame acrials in all
portable sets. Most portables have
the frame aerials wound either round
the inside of that part of the box
containing the set, or in the lid.
Electrically, it 13 generally found
more satisfactory to have the frame
in the lid, for when it 1s wound round
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Tuning condensers, valve holders,
fixed condensers, grid leaks, etc.,
are all comparatively light objects,
although, when added together, the
weights of varlous components in a
complete four or five-valve set total
up to quite an appreciable figure.
One of the biggest items, however,
in a complete portable set is the
carrying case itself, and many of
those sold are needlessly heavy. An
aluminium framework covered with
plywood or leather cloth could be
made verv light, and far below the
figure of cight or nine pounds which
represents the weight of the case
alone of many portable sets.

Popularity of Portables

To conclude the review of this
aspect of the subject, it can be
taken that i1t 1s a verv cleverly
designed four- or five-valve portable
which, “ rcady for the road,” with
adequate batteries in- place, weighs
mueh less than thirty pounds.

Portable sets are largely used, not
for carrying about on holidays or
m the car, but for their great ad-
vantages of compactuess and inde-
pendence of acrial or earth wires.
This last winter brought considerable
prosperity to makers of portable
sets, for a large number were sold to
flat-dwellers and people who wanted
to take the set from one room to
another as convenience and fancy
dictated.  In such cases actually
weight is not so important as compact-
ness, so that the use to which a
portable set will be put should be
carcfully borne in mind by anyone
attempting to design or choose such
an instrument.

the box itsell large conducting masses
conie immediately inside the frame
and mtroduce unwanted damping.

Frame Aerials

I have carried out a number of
experiments in this regard recently,
and found enormous differences be-
tween different - frame aerials and
the wavs they arec wound. For
example, in the particular set I have
just described, considerably more
reaction 1is required to bring the
set into oscillation when the batteries
arc m their proper position than
when thev are outside of the box.
In this case, however, the additional
reaction makes up to a large extent
for the losses introduced by the

MobDeRN WIRELESS

eddy currents set up by the parts
within the field.

A frame aecrial wound with a
minimum of solid dielectric n its
field is always preferable to one
which is wound on solid wood and
fixed close up to the casing of a box,
which 1s generally done.  If the
utmost sensitivity is required for a
portable set, it is preferable to use an
exterior frame of the folding type.
lixcellent folding frames can be
bought, or can be home-constructed
il a suitable wooden framework is
used. In one of the photographs
accompanying this article there is
shown a quite inexpensive frame-
work on which one can wind a
folding frame.

Special Wire Available

Frame aerials of the folding type
should be wound with the special
flexible frame aerial wire obtained
from such firms as the London
lectric Wire Co., Ward & Goldstone,
Ltd., etc., or with single electric-
lighting flex. The former, however,
is preferable, as it is very finely
stranded and bends as easily as string,
whereas the single clectric-lighting
flex 1s not quite flexible enough for
regular folding.

In practice, there scems to be
little  to choose between the flat,
spiral, diamond type of frame and
the type in which all the turns are
side by side. The number of turns
depends, of course, upon the size
of the frame ; but as a guide, using a
square frame with all the turns
touching, and side by side in single-
layer formation, about 12 to 14 on a
frame measuring 16 in. square will

The H.T., L.T. and G.B. batteries can be packed away beneath the panel
513
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generaily be found suitable. On a

non-folding frame, single electric-
ighting flex will be found very

~uitable, as the insulation is fairly
thick and this spaces the turns
advantageously. Reaction windings,
1 used, can be made of finer wire,
such as No. 26 D.C.C.

While the makers of practically all
uiodern valves claim thaf their pro-
ductions are “ non-microphonie,” and
while few modern valves give trouble
n ordinary sets when the anti-
mzcrophonic type of socket is used,
when we come to the design of a
portable set including the loud
speaker (which may be only a few

mches from the valves themselves),
we come across a lot of troubles
vhich had not previously been
noticed.

Microphonic Valves

Many valves which give no trouble
‘uan ordinary sct, hecome v ery nicro-
phonic when used in such close
quarters, and individual specimens of
:he same make vary considerably
imong themselves.  The troublesome
valveis generally that used as detector,
the note magmfiers being practically
always free from ‘“ponging.” The
high-irequency valves, too, may give
oine trouble. It should be remem-
hered that the trouble arises not so
much from vibrations which reach
the valve through the baseboard—
the antiphonic holders generally look
after this quite satisfactorily—but
to the impinging of air waves from
ihe loud speaker on the glass of the
hulb.  The best antiphonic holders

i
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are powerless to check this trouble,
and the actual position of the valve
socketsin a set hias an important effect
in determining whethér you will have
trouble or not. (I am speaking now,
of course, of sets which have built-
in loud spealkers.)
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particularly effective in portable sets
is that shown in Fig. 1, in which
reaction on the frame is used as shown
and the high-frequency valve is
coupled to the detector by means of
resistance coupling.

The value of the coupling resistance
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Here are two tips which T have
found {rom practical experience to
save a lot of trouble. The first is to
glue a length of cotton-wool along the
back of the cabinet where the valves
are sitnated—this does a great deal
in pre\'ontincr the reflection of sound
waves off the walls of the cabinet—
and the other is to take a piece of
Plasticine about as big as a small
round hiscuit and to press it down on
top of the valve. This will he found
to cure very many obstinate cases.

A Simple Circuit
If you are making up your own
portable set, remember that yvou will
not get good results on anything but
a super-heterodyne unless vou use
reaction on the frame. A very good
and simple circuit which I have found

tairly small case will take a portable to be used with 'phones, but a loud speaker
necessitates a much larger one
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should be about a quarter megohm—
a quarter-megohm leak will do—and
the grid leak about two megohms.
The wiring of such a circuit should be
very carelully undertaken, end par-
thllulY‘]y short leads should be used,
otlerwise you will get unwanted feed-
back effects. )

The first valve should be one of the
R.C. types of valve, and although
you will not get so much high-fre-
quency magnification as with a tuned
circuit, this particular arrangement
enables you to use only one tuning
condenser for the whole set—mo mean

advantage. On the note-magnifying
side, one transformer and one re-

sistance can be used. You will
require a good 90 or 100-volt high-
tension battery.

Finally, when designing your own
set, remember that the layout, par-
ticularly of those portions of the
circuit which carry high - frequeney
currents, Is just as Important in a
portable set as in any other, and that
you must not sacrifice efficiency
merely to obtain compactness.

Shapes of Batteries

Many home-designed portable sets
have been fouud to be unmanageable,
due to feed-back arising from bad
spacing of parts. Start off vour design
by getting together the batteries you
are to use, and arrange these so as to
give the maximum space for the rest
of the set. Remember, too, that high-
tension batteries can be obtained in
almost all shapes and sizes.

If your design seems awkward
with the particular high-tension bat-
tery you have on hand, look around to
see if one of a more convenient shape
for your purpose can be found. The
great difference in the shapes of hat-
teries is illustrated in the photograph
in a previous page, and in designing
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my own portable set recently I found
a battery which enabled the layout to
be entirelv redesigned with much
greater efliciency.

Do not attempt to cut weight by
using a very small high-tension bat-
tery.  Unless the maker has cheated,
which is a very rare occurrence, the
Licavier the high-tension battery the
loneer its life.  High-tension batteries
weiching much less than the figure
given ip this article will prove an
unsatisfactory investinent.

Weighs Only 15 1b

Seeing that hundreds of thousands
of listencrs live within seven to ten
miles of a main station, it occurred
to me recently to carrv out experi-
ments to see just how simple a port-
able set could be made, bearing in
mind that it would be used for listen-
ing to one station ondy, and that the
station would not be situated at a
greater distance of ten or filteen
nmiles. A simple set which would
operate one or two pairs of head-
phones at adequate strength on

The compactness of the receiver is em-
phasised by the size of the telephones, and
can be judged from this photograph.

signals from the local station would
satisfy the requirements of many
people, and it was found that a set
using a properly designed two-valve
circuit could be made up to weigh
only 1511, inclusive of batteries.

Completely Self-Contained

The set which is illustrated in the
geries of photographs accompanying
this article measures approximately

15 in. by 11 in. by 5 in., and weighs
15 Ih., with a 60-volt H.T. bat-
tery, two bell- -ringing dry cells, and
a gdd-bias bntterv “on board.” Tt
gives excellent headphone strength
signals from a main station up to
about fifteen miles, and, with careful
adjustment of reaction, 5 G B can be
Lieard in the London area.

The set 1s made up for utility rather
than appearance, and is not fitted
into any carrving case, but as it is
completelv seli-contained, the box,

which has the frame aerial wound
around it, can be carried {rom room
to room with great ease and at any
angle. At the same time, it iz so made
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current for both valves, and acts as
thie on-an-off switch. This is neces-
sary as the voltage given by the dry
cells will fall slowly in use, and as we
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Most of the wiring can be followed in this photograph of the reverse side of the panel.

that 1t can be dropped into any suit-
case for carrving about, and as the
whole receiver is quite “ drv 7 in every
respect, there is no risk of acid
slloﬂm(r any articles packed in the
same case.

The circuil is given in page 513.
The frame aerial is a single winding
of 14 turus round the outside of the
box, as illustrated, and a tapping is
taken from the centre, this being con-
nected, as will be seen, to the positive
filament of the detector valve. The
tuning condenser 1s of 0005 mid.
capacity, and is connected across the
whole frame. The Hartley type of
circuit is used, reaction being con-
trolled by a very small “neutrodyne”
type of condenser connected between
the moving plates of the tuning con-
denser and the plate of the valve.

Filament Rhcostat Essential

A radio-frequency choke is inter-
posed between the plate of the valve
and the primary of the low-frequency
transformer, and a single vanable
filament  resistance  controls  the

|

must maintain approximately  two
volts on the filaments, more and niore
filament resistance 1s cut out as the
battery gets older.

When Accumulator Is Used

If a two-vo It unspillable accumu-
Jator 1s used, then this variable re-
sistance can be dispensed with, and
u-placed by a swirch, or if it Is in-
cluded it should be turned full on
whenever the set is in use, and no
harm will be done to the valves.
Care should be taken, however, never
to turn it full on with new dry
batteries, as two together will give
approximately three volts, which s
exactly a volt more than the maxi-
mum which should be used on the
valves. By carrying the 10-ohm
filament resistance half-wav on the

valves will be correc tlv lit with new
dry cells.

Telephones are used for reception
and are plugged into the set by
means of a plug and a jack. This is

by far the most convenient method
when ’phones are used,

as if it 1is

Extreme sxmphclty is obtamed by mountmg all the parts on a single panel
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desired to leave tlie set for a {ew
minutes, or to cross the room, it is
much easier to withdraw the plug
and move about with the ’phones on
the lead than to 1emove them and
lay them down. In view of the fact
that dry cells are used for filament
supply, 1t was considered inadvisable
to use a filament control jack, for
this type of jack would switch the
current on and off suddenly, and one
can casily forget to make the neces-
sary adjustment on the filament re-
sistance when doing this.

Very Smooth Reaction

The remarkable sensitivity of this
receiver is due to the fact that smooth
reaction on to the frame can be
obtained ; for this, by reducing the
effective resistance of the {rame
makes it a very sensitive pick-up
device. Tt is, of cowrse, necessary
to place the set so that the plane of
the frame is in the line connecting
the listener with the station, for the
set is acutely directional, and notling
will be heard if the frame s sitnated
at right angles to the direction of the
station.

The parts needed to make this set
are comparatively few.

The framework was home-made
from hard wood and actually con-
sists of two side pieces of the thick-
1ess sliown, & transverse piece of wood,
2 in. by 1 in. (before planing), and
hin plywood. The back of the
cabinet 1s left open at the top to
cnable access to the valves to be
obtained, but the rest of the back,
front, top and bottom are filled in
with thin plywood. The frout picce
of plywood is held in place by two
small wood serews which can be
easily taken out when it is desired to
change the batteries.

The frame aerial Is very simply

drilled diagonally in the top of the
plywood so as to come out at the
left-hand side of the case, and tlie
end of the No. 22 D.C.C. wire threaded
through this, leaving about a foot

These strong end pieces and a stout trans-
verse stay enable light plywood to be used
for the remainder of the casing.

projecting. If a knot is tied in tlus
wire it will prevent it pulling back
through the hole, aud when fourteen
turns are wound on with turns touch-
mg, the other end is passed through
a similar hole.

Plugs and Sockets

The seventh turn is now lifted by
means of a knife and a match tucked
anderneath it to hold it temporarily
above the remaining wires. The
cotton covering is now removed for
about hall an mch, the wire tinned,
and another foot length soldered on
to this. The three wires are then
finished with Clix plugs so that they
can be quickly fitted into the three
sockets on the panel {ront.
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in conncction with portable sets,
I would strongly recommend the
type of wander plug which grips
into the hole in the high-tension
battery and grid-hias battery. The
Electrolinx people make a spriug plug,
as also do the Igranic Company, and
as the size of sockets in high-tension
batteries varies quite appreciably
between makes (and sometimes be-
tween sockets in the same battery !),
the spring or gripping type of plug
1s a distinet advantage, as it is not
likely to jolt out when the sct is
moved.  This applies to all types
of portable sets.

Making the Two-Valver

The constructional work of the two-
valve set is very easy, for all com-
ponents are mounted on the one
panel. The wvarious compouents
are held by 6 B.A. metal screws with
countersunk heads, 6 B.A. nuts
heing used to hold the parts in place.
When drilling the panel, you will
find 1t a great improvement in the
appearauce of the set to cownter-
sink the holes rather deeply, and
then, when all screws are in place,
fill in the tops with black modelling
wax, which can be obtained from
any toy-shop.

Melt the wax with a match and
let 1t drop nto the countersunk holes
alter the screws are in place. Do
not worry about an excess of wax,
for when it is quite cold and hard
the excess of wax can be sliced off
with a sharp knife. If the whole
panel is now given a hard rub with a
dry duster, a perfectly smooth,
uniform surface will be obtained, and
vou will avoid that spotty appearance
which is generally inevitable when a
large number of screw heads are
showing.

Stiff wire is used for wiring up the

made. First of all a small hole is Speaking of plugs and sockets  set, and flexible leads are taken
SCAZE IN INCHES i
_— WIRING O/AGRAN. LT= HI= CB8+ LT+
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from the centre socket for L.T.
positive, from one terminal of the
filament resistance for a combination
of L.T. negative, grid blas positve,
and 11T, negative. A ilexible lead
1s taken from I.5. of the transformer

very useful to bend the end of the
negative into a loop, and to screw it
underneath a nut behind an ordinary
terminal, and then to join the flexible
“lead from the set between the ordinary
gripping serews of the terminal.

FRAME VINDING
P et
, A ALY WOOD T
i PLYWOOD
| EBONITE
4 PANEL
i g
CROSS BRACING~ croSS —]
S — — - BRACING
| N T—— -
/4 é BACK
‘I sy /"
J PLYWOOD
| b -~
|
| 3.
4 /4—*r 1
‘ZL PLYWOOD~ Pzrwooo:“‘
Y544, FRAME W INDING
for erid bias ncgative, and another Alternatively, the flexible wire

flexible lead from H.T.
0.P) terminal of the

positive (ov
transformer

for H.T. positive 1. Lastlv, a flexible .

Jead 1s taken from one terminal of
the jack for 11T, positive 2.

An Important Connection

Note particularly that the terminal
joined to the core of the transiormer
is connected to low-tension negative.
In most portable sets it will be
found a distinct advantage to connect
the cores of low-frequency trans-
formers to low-tension negative, even
when it is not found of any advantage
{o do this in ordinary sets.

The operation of this litile portable
is verv simple. About 30 or 40 volts
on H.T. positive 1 and the 60-volt
on H.T. positive 2 will he {found
suitable. If the high-tension positive 1
tapping is too high, the reaction will
be not quite smooth enough, but
around the figure mentioned will be
found to suit most valves.

Grid bias should be used according
to the specification of the valve
malkers for the L.F. valve. All of the
leading makes of 2-volt valves have
been found satisfactory in this set.
Tuning is so sharp that a vernier
dial s essential. and while any
suitable vernier dial or condenser
can be used, the size of the panel
rather prohibits the larger tvpe.

The Dry Cells

The two dry cells used for filament
supply are, of course, connccted mn
series, and as one wire of each cell
(the negative) is simply a straight,
stiff lead, without any terminal or
means of conneetion, 1t will be found

can be wound round the stiff wire,
but this will be found an unsatis-
factorv method in most cases, and
liable to give noises and to slip off
at just the wrong tune. Of course,
the wire can be soldered with ad-

A A= 7 e 7
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Three types of frame aerial.
Camco aerial for home-constructors.

(Back) A partly folded Bodine frame aerial.

MonerN WireLESS

vaniage, but this procedure, while
clectrically very good, 1is rather

awkward when it is desired to change
the batteries rapidiy.

6{2; 2 SERTREDRDBLY
@ ITEMS OF INTEREST

3
BBITHOBHBEVRBHHHHRER

GORTVIRSS

,o

When connecting vour loud speaker
to the set he sure (nnless a filter circuit
is used) that its red terminal is joined
to the terminal on the set which is
connected to H.T. powhve (11 this
1s not done there is rik of serious
damage to the loud speaker.)

Jack Hyltonw’s band has been
touring the Continent and has plaved
from several broadcasting stations in
France and Germany. Jazz music
as played by this band. has beet
something of a revelation to both
French and German listeners, and has
been onthnsnwtrcaﬂ weleomed.

The Itahan broadeasting service
lhas recentlv been revised and many
important  extensions  are  leing
planned. =

(Centre) The

{Left) A useful non-folding frame which fits into

the lid of a portable set.
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INTERESTING

RADIO

PROCESS

This article decls with chromium-plating. Does it sound
interesting? It is, as you will agree when you have read
about it.

] By C. W.

1L amateurs who have at some
A thme or other incorporated an
accumulator in the cabinet of

the set have noticed that after a few
mouths have elapsed the metallic
parts of the set assume a dull, dead
appearance. This i1s due to the
acid fumes given off during the
process of discharge, which being
moist (spray from the ¢lectrolyte) are
in a very active state to eat into a
metal for which they have an aflinity.
There appears to be no remedy for

this when an ordinary lead-acid type -

accunulator 1s used, but in the very
near future it is highly probable that
the metallic parts sold will be plated
with a metal that will effeetively
prevent such corrosion.

Acidified Atmosphere

This element is chromium, and
research during the last few years has
been very intensive and fruitful, so
mueh so that the process that was
peimarily an academic subject las
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been improved and established in
industry.

The value of the plating process
from a wireless outlook 1s the com-
plete ability of the metal to withstand
corrosive vapours, Irrespeclive of

PEARSON.

the fact that an accumulator may or
may not be incorporated in the cabinet
of the set in close proximity to the
delicate wireless parts, the atmo-
sphere in all large towns contains an
appalling amount of acid.

This is not poured out from chemni-
cal factories only, bhut from the
domestic fire, so apparently all wire-
less equipment is liable to corrosion
unless efficiently designed to with-
stand it, or, lailing that unless given
careful attention.

Easily Plated

It is usually only a matter of a few
weelis In a Jarge town before the
bright brass parts become dull and
liteless, and as soon as this has hap-
pened the set commences to rapidly
depreciate in value. Chromium-plat-
ing 1s the only solution to this problem
and will double the value (from an
appearance view) c¢ven after two or
three vears” use, ay a damp rag will
bring the surface as bright as new.

The process differs slightly {rom
that of nickel-plating, but the appara-
tus is almost identical. The solution
from which the plate is derived is
contained in vessels that are com-
monly used in other plating processes
—asphaltum, stoneware, wood vats
with glass or lead linings, or cnamelled
iron with protective linings ot glass,

Special Dynamo

Electricity is applied by a plating
dynamo especially designed for the
task, and its capabilities are a heavy
amperage with a low voltage, constant
current intensity owing to liberal
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dimensions and relatively low speed.
The current is controlled by means of
a board of accurate measuring in-
struments. The importance of this
canmnot be emphasised too strongly,
as the characteristics-of the electri-
cally deposited chromium are de-
pendent solely upon current intensity
and temperature of the solution.

Extremely Hard

Some operators state a preference
for working with a cold solution, while
others persistently adhere to the wann
one. The metal obtained from the
cold process has a dull grey, granular
appearance, and is soft, while the
warnm bath gives a deposit of a very
fine polish (conditionally that the
undercoating has been well polished)
which is extremely hard.

Softness as spoken of in connection
with echromium is in quite a diflerent
sense to the term that onc uses in
iron and steel discussions. In all
forms chromium is one of the hardest
materials known to man, and as a
guidance it may be added that the
grey deposit can be only just ground

fume Ourier

CbNDENGER

by means of the best guality abra-
sives, and it 1s for this reason that
nearly all workers adlere to the warm
bath process, as the coating is highly
polished when the under-coating has
been well buffed.
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It was on December 12th, 1901, that
Mr. Marconi and his assistant picked
up the first transatlantic wircless sig-

nals sent out from the Poldhu
station, Cornwall. The distance is
approximately 1,800 miles.

Radio concert programmes were
being sent out on as much as 15
kilowatts from the Marconi Experi-
mental Station at Chelnsford in 1920,
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There are three little
instruments which you
can make, and which
will prove invaluable
to you in set building.
Here is a detailed de-

scription.

By

AVING a little time to spare the
H other day, T went to my
) workshop and made up three
tools which I had long been thiuking

about, though somehow an opportu-
nity for turning them out had not

occurred. The total cost was iusignifi-

cant, and the time required for the job
was rather less than an hour

Saving of Time

Now that T have these tools in use
I amn wondering how I ever wot on
without them, for jobs are always
turning up in which their time-saving
and trouble-saving qualities are de-
monstrated. T can strongly recom-
mend any reader to make them up for
himself, for I am quite sure that he
witl hless the day when he did so.

Y

/%NDAE o

. O
7ne Lows Brapaw. Scriser

Mape_rrom an_OLp ScRIBER

Fi6./
a7 —

The first of the trio 1s illustrated in
Fig. 1. You know those nasty little
jobs that come one’s way when an
extra baseboard component has to be
inserted into & set that is already
wired, or when one of {le existing
components has to be moved to
another position. With the ordinary
bradaw] it is exceedingly hard to
make the required screw holes. The
“ business end ”’ 1s very short and the
stout handle will not allow it to pass
through the narrow spaces available.

Jiven in cases where the point of
the bradawl can be brought near the
baseboard there 1s no room for oue’s
band to grasp the handle. My

bradawl measures 10 in. overall,
the blade being bl in. in length.
1t was made simply from a file handle
(these are to be purchased cheaply
at any good tool shop) and an old
broken scriber.  Probably most work-
shop junk Dboxes contain  ancient
scribers that are of no further use
for their proper purpose, but if one
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of these 1s not available a piece of
5/32 or 3/16-in. steel rod or a stout
spoke from a motor cvele or a motor
car tangent wheel will answer per-
fectlv well.

The shaft is iuserted into the file
handle and its end is then ground to
bradawl shape Dby means of the
cemery wheel. If good steel is used
the tool serves a double purpose, for
besides acting as a bradawl it forms
also an exceedingly useful long-
handled strewdriver for dealing with
small screws.

Preventing Shorts

The grinding is done in the follow-
ing way: First square up the end,
then grind two faces opposite one
another, and continue the process
until the metal is thin enough to
form a flat blade with a reasonably
fine edge. Tf an old scriber is used
it will be desirable to reduce the
dismeter of the shaft by means of
the grinder for a little distance above
the bradawl point so made. When
the blade has been ground approxi-
mately to shape by means of the emery
wheel, it is a mattei of a few minutes’
work to finish it off with a file.

Another tool, which 1s even
simpler to turn out, is a long screw-
driver whose shaft is insulated from
handle to blade. Tt has happeued to
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most of us to have had to tighten up
some screw or other within the set
whilst reception was in  progress.
With the ordinary screwdriver you
may have been lucky in ninety-nine
cases out of a hundred, but in the
hundredth case contact has been
made unintentionally by the screw-
driver blade hetween two points at
different  D.C. potentials with sonie-
what expensive results.

Easily Made

If the pomnts happen to be H.T. +
and L.T. —, with the batteries wired
in series, several perfectly good valves
may have gone up in blue flames
in a moment., In any case, either
accumulator or high-tension battery
probably suffered considerably from
the short. What is needed to prevent
this kind of undesirable adventure
1s a screwdriver with an insulated
shaft, and to make such a tool is a
very simple business.

Obtain from any chemist’s shop a
length of the rubber tubing used for
connecting the bulbs and heads of

738
Wire
Bivows ro
KEEP JUBING
n Prace Swarr
Coverep
WITH
Ryaser Toaine

& (62 Tue No-Swort ' Screworiver

sprays. Cut off a piece as long as the
portion of the screwdriver which lies
between the handle and the blade,
and” work it on with the fingers,
using, if necessary, a little french
chalk as a lubricant.

Once it is in position it can be kept
there simply by binding two or three
turns of wire tightly round its lower
end. The screwdriver so treated
may now be used for all kinds of
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awkward jobs without the slightest
fear that any short-circuit may be
caused in a careless moment.

The ‘“ No-Short” Box Spanner

The third tcol is a long box spanuer,
which is aizo made so that it cannot
effect short-circuits. It often hap-
pens that a nut must be tightened up,
and that it 1s inconvenient (or, shall I
say, one 1s too lazy ?) to disconnect
the batteries whilst this is being done.
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With a short box spanner the pro-
cess is often not too easy in any
event, and with one made simply
ot unprotected mictal a devastating
short-cirenit is ulwavs a possibility.
The no-short box spanner is made {rom
a piece of brass tubing some eight or
ten inches in length.

A Simple Job

A double-ended spanner for 2 B.A.
and 1 B.A, may be made from tubing
with an.internal diameter of 3/16 in.,
and one for 5 B.A. and 6 B.A. {from
ubing with 1 in. internal diameter.
fhe method of shaping the ends by
inserting a nut threaded on to a piece
f studding and hammering the tube
on to its faces has often been
leseribed.
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A Dole for a tomuny-bar, made of
a short piece of metal rod, is drilled,
as shown in Fig. 3, close to cither
end.  The final process is to hind the
tool with twine for the greater part
of its Ienufh, and to give this a coat
of varnish in order to I Kee) it securely
in place.

An exccedingly handy box spanner
fer awkward nuts that cannot be got
at cither with the ordinary tool or
with the Jlong hox spanner just
deseribed is the ““ round-the corner ”
box spanner illustrated in Fig. 1.
This is very easily made from a length
of the same tubing as was used for
the manufacture of the long spanners
discussed in a previous paragraph.

The First Stage

The first stage is shown at A in
the drawing. The end having been
shaped to 1it nuts of the size for which
it i3 required, the tube is hamniered
almost flat for a short distunce.
Should the brass be on the hard side
1t would he well to anneal the Hattened
portion by bringing it np to red heat
by means of a blow-pipe and then
plunging it into cold water.

The business end may be re-
hardened later, if necessary, by
heating it and allowing it to cool
slowly.  Now hend the tube care-
fully round at right angles, and you
have a spanner that will enable you
to get at nuts which could not other-
wise he reached and to tighten them
up properly.  To avoid 2l risk of
short-circuiting, the shaft of the
right-angled hox spanner may be
whipped with twine like that of the
long straight tool.

Magnetising Screwdrivers

I have experienced 1nore than once
the usefulness of the magnetised
screwdriver used in conjunction with
steel screws. When it comes to the
business of inserting a screw in an
awkward spot one uses a steel screw
instead of a brass one. The blade of the

screwdriver is placed in its nick, and

the magnetic attraction between the
two enablesit to be inserted into places
which the fingers cannot get near.

Exceedingly Useful

Many people who do not want to
buy special screwdrivers have asked

whetlher existing tools caunot be
magnetised. The answer is that thev

can very easily. All that is necded 1s
a lairly powerful bar or horseshoe
magnet, such as can be bought {rom
any large toyshop. Rub the screw-
driver blade a little over the magnet
near one of its poles, and it will soon
become permanently magnetised. Tt
should bhe noted, thouoh that niost
screwdrivers are not made of very

" hard steel so that they tend o lose

their magnetism more or less rapidiy,

a process which is very much acceler-

ated by their being dropped or being

knocked about on the workshop bench.
320
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If, hiowever, u permanent magnet
is at hand the screwdriver can al\\ ays
be remagnetised in a few moments.
Very good little wood-screws for use
with the magnetised screwdriver can
be bought at \\ oolwortl’s. They are
made of steel, but as they have a
covering of copper they do not rust
and they look very well in the set.

A Connection Tester

\tmospherlcs seem  remarkably
bad,” you say to yourself one evening,
for terrific cracklings are produced at

ForTion Hesmerep /‘2.&7.7Z LEE)
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Frc#
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intervals by vour telephones or loud
speaker. A little later a friend comes
in who expresses the utmost surprise
on licaring that you have heen troubled
in this way. H.'s own set, he tells
vou, was at work when he left his
house, and there was not a sign of an
atmospheric.

Cleatly, then, there is something
wrong with your apparatus.  You
rap sharply the cabinet on the table
on which the set stands. The Joud
speaker responds by firing a broad-
side. It is plain that there is a bad
connection somewhere. You rock
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$  “You rap sharply the cabinet on the
s table on which the set stands. The
s loud speaker responds by firing a broad-
side. It is plain that there is a bad
connection somewhere,”’
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each valve in turn by placing the
forefinger ol the right land on its
bulb, \vlulst steadying the set with
the left hand. The valves and their
holders are ouiltless. Are the coils
to blame? You may try rocking
them also, though the equilibrium of
the set may que likely be upset owing
to hand-capacity effects if you do so.

We will suppose, however, that you
convince yourself that valves, vaive
holders and coils are in no way
responsille. The trouble is either
dne to a loose wiring connection or
to faulty contacts in some “ clip-in
component, such as a condenser, a
grid leak, or an anode resistance.
To locate the seat exactly you require
something with which you can prod

(Continued on page 367)
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713 Lear from time to time of
experiments made by mem-

bers of the B.B.C. in con-

nection with broadeast plays. Some-
tinmes these experiments are of a
technical nature. designed for the
attainment of greater realism of
“elfects” 1 the studio, and some-
times the experiments are in dramatic
construction and the production of
playvs more suitable for broadcasting

Reputed to be the largest loud speaker in
the world, this giant combination of cone
and horn weighs over a ton! Where is
it 2 In America, of course, ‘‘atop the
broadcast building in Paterson, N.J.”’

because of their primarv appeal to
the ear, instead of plavs which
primarily appeal to vision and are
only assisted in that appeal by the
incidental dialogue and singing of
the plavers.

Diversity of Appeal

But although considerable progress
has been made in the technique—we
may, indeed. <ay the art—of radio
drama, and dlthough the measure of
its popularity may be said steadily
to increase as lore cxperience is
gained 1n broadcasting methods as
a whole, and although its potentialities
as a new jorm of art are becoming
more widely perceived, we should be
exaggerating the case for radio drama
if we sald that to-dav it was in any
way comparable in popularity with
the legitimate stage or the cine-
matograph

Comparisons are not always odious,
nor invidious, if they are made in a
spirit  of constructive eriticism.
Criticism  is  essentially intelligent
analysis and intelligent comparison,
and when we examine the relative
appeal ol the broadcast play, the
stage play, and the cinema play, it
becomes obvious that the cntical
faculty must be dominant because of
the verv diversity of appeal apparent
between these three forms of artistic
expression.

Great Difficulties

And at the very outset of any
critical comparison between these
three media, it must be obvious that
the broadcast play labours under
great difficulties, and that, of the
three media we have mentioned, there
is ample evidence to show that the
cinema is to-day the most popular
because it makes an appeal to the eye
and, in doing so, makes no very great
demand upon the intelligence. The
legitimate stage would come second
in order of popularity for equally
obvious reasons; and the broadcast
play, although potentially the most
mtelligent and difticult media, third.

It has been written somewhere that
when our judgment ripens our imagi-
nation decays; and if we add
“ sophistication ” to judgment, this
dicta offers a very good explanation
for the difference between the appeal
of the cinema and the stage and the
appeal of the broadcast play. That
difference, we venture to say, con-
stitutes one of the primary troubles
which make the B.B.C’s task so
extremely dillicult. The Director of
Broadeast Programmes has to be
versed in the art of psychology if
he is to be successful in catering for
broadcast listeners satisfuctorily.

Lack of Imagination
Perhaps it may be more adequately
expressed if we say that 1f the
progress of civilisation is inevitable
it is equally and inevitably at the
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Do we, as listeners, play our parts in the pro-
duction of a broadcast thriller 3

All who are interested in giving Radio Drama

a fair chance should read this interesting

article.

By NORMAN EDWARDS.

expense of imagination. It is lack
of public imagination and an excess
of public sophistication which con-
stitutes the chief difficulty the
B.B.C. has to contend with.

Too Stolid

It is vecorded that in the carly
days of the Athenian drama, imagina-
tive spectators were furious because
Aschylus  frightened them out of
their  wits with his Furies: and
Herodotus tells us that when Phry-
nichus produced his tragedy on the
fall of Miletus, he was fined a thousand
draclimas for torturing the feelings
of his audience !

Can we imagine a modern audience
being tortured to such an extent, even
by such a fine actress as Miss Sybil
Thorndike, that a fine be imposed
upon hLer because of her genius for
harrowing the feelings of her andience?
And can we imagine the Postmaster-
General, as Ctuardian of the Rights of
Listeners and all Licence Payers,
fining the B.B.C. for “ emotional
damage ”’ to the listening audience
of to-day ?

Theoretically, the idea is con-
ceivable, but practically it 1s difticult
to imagine it under existing conditions,
for we live in an age of reason, and in

Dr. Alfred Norton Goldsmith (right), the
new President of the Institute of Radio
Engineers, being welcomed by his pre.
decessor at a New York Convention.
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consequence our imagination suflers.
To-day, the theatre manager, the
film producer, and the B.B.C. pro-
ducer have to cudgel their brains in
order to produce something which
will even faintly stimulate the
jaded imagination of sophisticated
audiences,

The task is rather difficult because
audiences know that the promised
thrill will be artificial.  Its origin is
pre-conceived, and the more skilful
its origin and however skilful the
artistes who interpret it, the spell is
broken because the skill is perceived.

One million volts !

any imaginative reaction in us. A
child at a party may watch a grown-
up of the Olympian world put on an
ugly, grotesque mask. It knows that
the mask is only a mask, but the
child’s imagmation is too much for
its reason, and sometimes it will
scream in sheer terror.

A Famous Case

The analogy may be used in
connection with the broadcast listener,
He knows that the thrill, like the
child’s mask, is artificial, but, unlike
the child, lis reason completely

Some of the gigantic apparatus recently set up by Ferranti, Ltd., to

produce a muillion-volt arc.

If we could sit in a theatre in sauch
s position that we could see the
actors upon the stage, and at the
same time watch the machinery of
the limelight. of the scene-shifting
process, and the many mechanical
devices employed for the delusion of
the audience, we should be in-
telligently interested, but it is doubt{ul
whether the actors would produce

subordinates his imagination, co much
o, in fact, that it is very rarely
indeed that his imagination can give
him that sensation which, whether
pleasant or harrowing, is essential
for an aesthetic and emotional appre-
ciation of & work of art.

But if the listencr is caught anpre-
pared, when his armour of sophistica
tion is unbuckled, then the result is
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often different. . Perhaps the best
instance in the annals of broadcasting
was when Father Ronald XKnox,
quite innocently, broadecast a word-
picture of imaginary revolt in London,
and  succeeded 1 scaring many
thousands of listeners who had not
heard the introduetion to his fantasy,
but only the vivid deseription of the
sack of the Savoy Hotel. Those
listeners participated in a very excel-
lent example of how jmagination can
succeed when reason is dormant,
and when sophistication is sub-
ordinated to imagination.

The Father Ronald Knox example
1s analogous to the example of the
Athenian dramatist, who was fined
for harrowing the {feelings of his
audience, for many people who were
scared out of their wits by Father
Ronald Knox's broadeast actually
adopted an attitude, after the broad-
cast, similar to that adopted by the
Athenians to Aschylus!

Crude Methods

In our theatres to-day we find
imagination run riot—but a raving,
ranting imagination, born of an effort
designed legitimately, but executed,
because of its extrenme necessity, in an
illegitimate and crude way. Imagina-
tive efforts are made to-day in the
l.ondon theatres to pierce the stolid,
blasé envelope of sophistication which
wraps the average London playgoer
as completely as the linen bandages
swathe an ancient Egyptian mummy.

We find that in many of these plays
the appeal to the artistic imagination
is nil; but just as the imagination
of a child may he so acute that a
crude mask worn at a party may
stimulate its imagination to the
detriment of its reason, so, in many
of the crude plays and thrillers of
to-day, the sophistication of the
audience is so acute that the crudest
methods have to be adopted in
order to produce the desired ellect,
namely, the stirring and stimulation
of sluggish and atrophied imagina-
tions.

The Five Senses

This difficulty we conceive to he
one of the greatest facing the B.B.C,
and it is a ditliculty which might well
intimidate less adventurous spirits,
because broadcasting necessitates a
sound knowledge of psychology ; and
without it no adequate appeal to the
most undeveloped of the five senses—
that of the sense of hearing—can
satisfactorily be made. It is easier,
far easier, to stir the imagination by

(Continued on page 5038.1
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Can You Beat It?

Sir,—NMay 1 take this opportunity
of congmtul.ﬂmo you on the 28

Solodyne ¢ 1 have handled many
multi-valvers, super-hets. included,
and have come to the conclusion this
set gets as near perfection as is
possible  with the components at
present available. T completed the
set on Sundayv last and, so far, have
identified BY stations. which i3 very
creditable as my earth is at present
very poor and aerial only 1uoderate.

To come on to another subject:
“Is 5 G B Worth While ¢ Up here
there has not been one night this year
when the station has been worth
listening to!

Wishing you every success.

Yours very truly,
H. Meisresonx (2nd Lieut.).
Royul Signals Mess,
Catterick Camp,
Yorkslire.

The * Feorty-Station Four”

Sir,—I am writing to tell you how
pleased T am with the ““ Forty-Station
Four,”

READERS
‘THINK

Solodync —-
The* S l‘ralg}zt

1927, issue of Moprrx~
WikeLess. 1 constructed the set in
December, and since then have had
concerts or other entertainments
every night from all over Lurope.
(The parts used were not all the samc
as those specified, as 1 had quite a
number of spare parts in stock.) The
only trouble I have bad with the set
Is cutting out the loeal station
(Dublin), which is only a mile or two
away. I solved the problew the other
day by constructing the “M.W.”
Wave-trap and by placing a small
fixed condenser in series with the
acerial.

I will have no hesitation in recou-
mending this set to anyone wishing
to build it.

Yours,
G. C. M.
- Dundrum,
Co. Dublin.

The *‘ Straight” Two
Sir,—I have madeup the “Straight”
two-valver set as designed and
deseribed by Mr. L. H. Thomas

in your MoprrN WirELESS of October,

the November,

THoMrsox.

Two, elc., clc.

MobeRN WIRELESS

know of some results which T have
bhiad from the set.

T am using coils which 1T wound
mvself and Mellard P.M.1 H.I. and
P.M.2 valves,

Besides zetting most of the stations
mentioned by Mr. Thomag. T have
also picked up WGY, WEAT
KDKA WFE(O, and WL WI,
and also a foreion station at 2.50 a.m.
on Tuesday morning which T have
not vet heen able to find out what
or where 1t Is.

I have not
short-wave coils
your paper.

I myself do not know mueh about
wireless, and am anxious to know if
any other person has had the same
results from the sane set, and wouid
be grateful if anyone would let me
know if Le has doue so.

used condenser or
as he mentions in

Mreuarn Baor.
Sti]lorgan, Co. Dublin.
A “Rolls-Royce” at ‘““Ford”

Price

Sie,—I have lately returned from
the U.S. A, and whilst there I made
and used a super-het. aceording to
the enclosed diagram. The results
were so fine as regards quality of
tone and high selectivity that 1
wondered if any of your readers
would hike to make a similar outfit.
I may add here that one of mv eliet
reasons for making this set was that
T could get a “ Rolls-Royce ™ at a
*“ Ford ” price.

To explain :

The intermediate couplers are just
bobbins of wood, as per sketeh,
wound in a little fixture on my work-
table with a revolution counter at-

described by Mr. Allinson in 1927, and it might interest vou to  tached. I was, however, fortunate
780.V.
0.

V.52

This is the circuit diagram of the super-het. receiver described by Mr. Hulley. Three other diagrams, illustrating sections of its con-

struction, appear in the next page.

correct polarity for oscillator.

Frame aerial consists of 125 ft. of stranded wire on largest possible square frame.
coupler-—smoothly wind two layers of No. 30 D.C.C. wire separated by several thicknesses of drawing paper.
another layer of wire for plate to H.T. plus 9o winding.

across the winding.
523

Oscillator
Then more paper and

In using, reverse plate and H.T. plus 9o terminals if necessary, fo get
Intermediate couplers—goo turns of No. 30 D.C.C. wire, hank wound, with -001-mfd. fixed condenser
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cnough to get them all balanced by
a friend of mine; but other people
I knew just simply wound the coils
very carefully as regards tightness
of winding and corrcet number of
turns, and bought the very Dest
fixed condensers they could and stuck
them in the set. They seemed to
work all right.

An interesting point here was that
the windings balanced within a few
turns of wire, whilst the fixed con-
densers were sometimes a long way
out. All wire sizes are B. and S. A
very compact set can be made by
using a long block of wood and
mounting the valve sockets on top
and boring holes and waxing the coils
in the wood itself.

No potentiometer is needed, and
there are only three controls—the
rheostat and the two variable con-
denser dials. Of course, a volume
control may be fitted and is desirable.
I used a 0-100,000-ohm variable
resistance across the grid winding of
the first L.F. transformer.

I used a fixed loop aerial, 125 it
of wire fastened round a doorway
and pointing E. and W., as that is
where most of the best stations are
over there. Of course, an aerial and
“ground ” (earth) can be used by
means of a suitable coupler.

The set is not extravagant as re-
gards hatteries, although an H.T.
climinator is desirable. Valves with
small plates are better, as they re-
duce any tendency towards howling.

QIMENS/IONS OF BOLBE/N FOR

INTERMED/ATE COUPLLERS.

The coils must all lie or stand parallel
to each other.
Yours faithfully,
Warter H. Huirey,
Luton, Beds,

“Nonsense About Wireless”
S1R,—1 feel that T must write and
protest against two points in the

article ““ Nonsense About Wireless,”
by Mr. St. John Ervine. T should

like to point out that with the
article as a whole I quite agree, but
two remarks made therein struck me
as being in very bad taste and cer-
tainly - ought never to hLave been
written,

Firstly, about Biggleswade. Is

Biggleswade any worse than Kensing-
ton, or Llanfairfechan, or Heckmond-
wyke? And do the inhabitants of
Biggleswade necessarily drop their
aspirates and talk the sort of balder-
dash that Mr. St. John Ervine puts
into their mouths 2 It seems to me
that in an endeavour to prove his
point by ridicule, the pen of “ Forked
Lightning 7 (see editorial note) has
forlred so much that it merely ridicules
the writer.

Secondly, his remarks upon jazz.
To call the Savoy Orpheans or Jack
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Hylton’s Bands, to quote but two
examples of hroadcasters, a gang of
epileptics seems to me to border
upon libel.

I would like to ask Mr. St, Jolin
Trvine if he really does imagine that
all jazz consists of the sort of stuft he
quotes. Has he ever heard the Savoy
Orpheans play, say, Gershwin's Rhap-
sody in Blue (H.M.V. record) or, to
quote a more modern example, has
he heard “ Humpty Dumpty > (upon
Parlophone) played by Frank Trum-
bauer and bis orchestra 2 If he has
not heard records such as these, to
quote his own words, he is, as far as
jazz is concerned, “ A typical product
of a pseudo-democracy which en-
courages people (I will not write fools)
like him to imagine that he who knows
nothing at all may eriticise and
tnsult (italics mine) men who have
given their lives to the study of their
subject.”

May I suggest to Mr. St. Joln
Ervine that, before he mnext writes
any remarks upon a subject about
whicl he obviously at the moment
knows nothing, le acquires, at any
rate, a SllpelllCla] knowledge of jazz
which will keep his “ Pen of Forked
Lightning” more in hand, and
prevent it writing the © nonsense ”
of which it has this time been guilty.

Yours truly,
. ATEINSON,

TFulshiaw, Wilmslow.

[A copy of Mr. Atkinson’s letter
was forwarded to Mr. St. John Ervine,
whose reply is as follows.—Ed.]

Sin,—Mr. G. Atkinson thinks that
two remarks made in my article “ Non-
sense About Wireless” are ““in
very bad taste and certainly ought
never to have heen written.” I am
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unimpressed by Mr, Atkinson’s
opinion.

I chose Biggleswade nmerely because
that was the first name that came
mnto my head. As Mr. Atkinson
says, any other place would have
done equally well.

It appears that he admires jazz.
1 think that a man who admires jazz
ought to be put to a cruel death, on
the ground that he is uselessly
encumbering a decent eartl.

That is all I have to say on the
subject : 1t seems to me to be
sufficient.

Yours faithfully,
St. JouN ERvINE.

From Mr. A. M. Low

Sir,—I am sure you will not wish to
do an injustice to one of your readers,
so may I correct an apparent mis-
appreliension concerning my views
upon two subjects ?

I have often said that wireless
cannot, in my opinion, have any
noticeable effect upon the weather
whatsoever, but that some eflect,
however infinitesimal, probably exists.
Surely this cannot be denied ?

Is 1t not ridiculons to lay down
the law upon any technical matter
without the preface “ in my opinion ?”’

A butterfly upon the free end of
a 2-in. diameter 6-ft. steel rod
must bend that rod. Very slightly,
it is true, but to an extent which
could possibly be measured. It
would be absurd to say that no
bending took place, and I, for one,

) c00 QS5 NIFO
o A7 :/,z/zz\az O IF 2(F

[0 og of og og
3

\coos Mro” S0 view.
( 0005 MFO convo T
7 F L:V-/
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CRIO LEAKS S,/ 2 83MEGS.

) TOP VIEW.
would De interestel to Lknow the
extent !

Upon the matter of television, I
observe you class me with those who
look for immediate commercial de-
velopments. T liappen to have spent
time and money on this subject in
1914, and I have frequently stated
that with present methods of repro-
duction 1t seemed that an almost
mathematical degree of selectivity
would De necessary before progress
could be attained.

I have constantly repeated that, in
my humble opinion, it might he

(Continued on page 570.)
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\ URING the last six months or so
) considerable  attention  has
been devoted to w special
type of tetrode known as the screened
grid valve. This valve, by reason of
its greatly reduced grid-anode capa-
city and its special characteristics, has
given rise to the development of HI.
awmplifiers of great stability and high
aniplifying powers.

As manyv of you are now doubtless
aware from vour own experiinents.
thesc screened-grid valves do give very
good restlts when properly used, even
m this more or less carly stage of
their development.  Eventually, such
special types of the tetrode will lead
to the evolution of more efticient and
simpler H.F. amplificrs.

Considerable H.T. Economy

Althongh the screened-grid valve
looms so largely on the lorizon at
the present time, we must not let its
manifest attractions obscure its lesser
brethren. These other forms. of the
tetrode will yvet do much to forward
the progress of reeeiver design. The
tetrode can he used with advantage
in all the applications of the three-
clectrode valve.

Two typical tetrodes. There are in each
case the usual four pins arranged to fit
in an ordinary valve holder, the connection
to the additional grid being via the small
screw terminal on the side of the base

[n alinost cvery case a cousider-
ably smaller H.T. battery is required,
this being an outstanding featnre of
the tetrode. Some of the most in-
teresting features of this valve are
met with when it is used as a detector.
and in this article 1 propose to de-

€ G Ay N e
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1 novel four-elecirode valve cireuil

of high efficiency wlich provides

a remarkably smooth control of

reaction., Incidentally il is very
CHght?” on BT

By J. ENGLISH.
SR R R IR HUMTHAHE

seribe a cirsuit which should be ol
considerable interest to experimenters
and amateurs in general.

The present forms of threc-elec-
trode detector circuits have been so
tried and tested by constant use and
improvement that you may well ask
at this juncture whether a tetrode
detector constitutes a sufficient mn-
provement to warrang the purchase of
a special valve. I will say at once
that the tetrode is just such an im-
provement as to be really worth while

First of all, it effeets a considerable
economy in H.T. battery upkeep; no
small thing these days, while its
efficiency is quite high. Secondly, it
provides a degree of reaction remark

able for its smoothness of control
rivalling the best results obtainable

with the ordinary valve, but on much
less H.T. battery power. This featurc
of absolutely smooth reaction control
is of vital importance in receivers used
for D.X. werk.

Selectivity and Sensitivity

The cirenit which is the subject of
this article possesses these desirable
features in full, and, in addition, it
embodies a particular method of
reaction control which is sunplieity
itself. Selectivity and sensitivity are
of a high order, while the circuit as a
detector stage is adaptable to all
forms of receivers.

The Tetrodyne circuit is a simple
form of regenerative detector which
T have developed from an experi-
mental form deseribed in a recent
article (Fig. 4, The Tetrode as a
Detector), wherein the method and
advantages of using the ouler grid for
the purposes of reaction were discussed.
The original circuit is reproduced for
reference in Fig. 1.

In this circuit the usual form of
tuned-grid cirenit is used with grid-
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condenser rectification, the anode-
hend miethod being equally possible.
Tlhe outer urid operates as a ™ space-
charge reducer.” as is customary in
high-magnification tetrode circuits,
but with the additional function of
supplying the reaction feed-back.
This it does by virtue of the con-
ventional H.F. choke and parallel re-
action circuit L, C,, operating like
the anode of the ordinary valve. The
actual anode circuit of the tetrode is
thus in no way concerned with reac-
tion control. and serves merely as the
I.F. output of the valve

\

£ic/

The essential  development  con-
tained in the new ciiiuit is the par
ticular forin of reaction control uscd.
[ three-electrode valve circuits, with
a parallel reaction cireuit like L, G
the variable condenser C, controls
reaction according to its capacity.
In this circuit, C, is a fized condenser,
reaction being controlled by a poten-
tiometer, as in Fig. 2

Potentiometer Reaction Control

The great advantage of this {vm
of reaction control is that it has no
cffect whatever on tuning. In ordinavy
receivers with capacity-reaction con-
trol every adjustment of the reaction
condenser tends to upset the tuning,
although in cases very slightly, of the
grid circuit. This often makes tuning
ditiicult when recciving weak signals
on a sensitive set.  With this potentio-
meter control, however, there 18 no
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such effect, so that tuning is very
much easier.

As this form of reaction control is
somewhat novel, I will give a bricf
outline of its operation before de-
scribing other featurcs of the circuit.

On setting up a receiver to the
cireuit of Fig. 1, using the values of
components indicated therein, hut
with a fixed condenser for (Y, it is
noticed that the circuit will not
oscillate unless the outer grid has a
positive potential of a certain definite
value below which no reaction effects

Two more four-electrode valves. There is

a very comprehensive range of tetrodes on

the market, although at present a large

proportion are of French, Dutch and
German manufacture.

whatever will take place. The
ordinary detector valve acts some-
what similarly in that it refuses to
oscillate if the anode voltage is too
low. In the case of the tetrode, the
outer-grid voltage is much more
critical, a volt or so less than the
voltage for full reaction causing a
complete cessation of signals.

Fractional Voltage Variation

If the outer grid voltage is main-
tained at the critical potential, and
the anode voltage varied above and
Lelow this, the degree of reaction
decreases and increases accordingly,
an- opposite effect to that observed
when the outer-grid voltage is varied.
\node voltage variation, however,
has not such a marked eflfect upon
reaction as the outer-grid potential
changes.

In one experiment with an H.T.
battery tapped at every 1} wvolts,
setting the outer grid at 7% volts
caused the receiver to oscillate;
9 volts making oscillation stronger,
while 6 volts effectually quenched
reaction. Therefore it is imperative
for a smooth control of the degrce
of reaction to find some means of
varying this outer-grid potential by

fractions of a volt., Since it is not
possible to lave a battery with
tappings at less than 1} volts, the
only other method is to use a
potentiometer. This, as you know,
gives a very exact adjustment of
potential to a minute part of a volt.

Making the Set Sensitive

Accordingly, in this citcuit I have
connected a potentiometer across the
L.T. supply, the H.T. negative lead
heing taken to the potentiometer
slider, as shown in Fig. 2. Moving
this slider toeither side then produces
any - desired small variations of the
whole H.T. voltage. The eflect of
this 1s to give the outer-grid voltage
the same variations, thus producing
the desired control of reaction in w
very simple manner. Many readers
will doubtless see in this method a
reseinblance to the form of potentio-
meter reaction control used in the
Tiladyne cireuit.

Incidentally, the anode voltage is
also varied by a like amount when
the potentiometer is adjusted.

With a reliable tvpe of potentio-
meter the degrec of reaction can he
controlled within very fine limits.
Therefore the receiver can be brought
to its most sensitive state very
casily without any trouble whatever
from baeklash or instability.

When working the receiver the
potentiometer is set midway, and
the outer grid potential increased
gradually until oscillation commences.
Onmoving the slider towards negative,
reaction decreases, while on moving
it towards positive, reaction increases.
Once the outer-grid voltage is ad-
justed all reaction control is done
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lightly damyped tuned circuit, as when
a frame aerial is used. In no case,
however, is the reaction control
anything but delightfully smooth,
even if a large reaction coil is used,
Incidentally, the size of this coil
15 not at all eritical, provided it is
not too small. The Dbest voltage {or
the anode is generally a few volts
higher than the outer-grid potential,
which will be hetween 6 and 9 volts
positive.

It needs an actual trial of this
circuit for you to appreciate its
advantages as a D.X. receiver; it is so
easy to tuue, and its efficiency is
surprisingly  good considering the
small battery power required. On a
maximum of 9 volts H.T. a large
number of stations can be received at
gool “phone strength given a good
aerial.  Also, few components are
required so that the set with batteries
can be accommodated in quite a small
cabmet. In regard to valves to use,
several types of tetrode are uselul,
and some efficient forms are now being
introduced hy a few leading manu-
facturers. One type which I have
found well suitel to the needs of the
Tetrodyne circuit is the Aneloy
Products’ A.P412-H.F, This valve,
which 1s readily obtainable, has
magnification factor of 28 and is
specially designed for high amplifica-
tion on low H.T. voltages, such as
those quoted above.

High Magnification Tetrodes

In the A.P.{12 rauge the valves
have the usual four pins with a small
terminal mounted on the side of the
moulded base. The outer grid is
counected to this terminal in the case

—_!;- | __—"HG 5 Y4¢6

on the potentiometer, a setting being
casily found where the set is just
on the verge of oscillation, when it is
most sensitive to weak signals.
Where there is heavy damping of
the grid circuit, due to a big aerial
or poor coils, a slightly higher outer-
grid voltage is necessary than with a
526

of high-magnification tetrodes, the
ordinary and L.F. types having the
terminal connected to the inner grid.
With the A.P.412 H.F. the usual
valve holder can he used with a flex
lead to the outer-grid terminal.
Having tried out this  detector
circuit, you may begin to consider
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the question of adding L.F. amplifica-
tion.  This is guite a simple matter
really, for either R.C., choke, or trans-
formei coupling can be used without
producing any disturbing effect upon
the reaction control.  You may
perhaps wonder, when the H.T. bat-
tery is common to both detector and
L.TF.stages, whether the potentiometer
connected in the H.T. negative lead
will give the same control of reaction.

Actually this is the case, and in
Fig. 3 we have the diagram for the
detector fo]lowed by a transformer-
coupled L.F. valve. The potentio-
meter produces the same variation of

0
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$  “H needs an actual trial of this
circuit for you to appreciate its advan- §
tages as a D.X. receiver ; it is so easy $
to tune-and its efficiency is surprisingly
good considering the small battery $$
power required.”’ 9
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outer-grird potential as before. It
also varies the anode potential of the
L ¥ valve by a like amount, but since
this variation is only a very small
fraction of its total anode voltage,
the effect on that valve is for all
practical purposes nil

This eircuit arrangement works
quite well and gives loud signals on
quite a small aerial.

Excellent Quality

The A.P 412 H.F. was found to be
the best when using transformer
coupling. In this case, seeing that the
anode impedance is fairly high, a low-
ratio transformer such as the Ferranti
3-1 or similar makes should he used.
This results in excellent quality,
especially when the two-valve set is
used for loud-speaker work fairly
neqr to the local station. '

No difficults arises
coupling is used. but

choke
the

when
when

detector is R.C. coupled it becomes
necessary to increase the present low

anode voltage to something like
40 or 50 volts. Using the circuit of
Tig. 4 it was found that with the
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outer grid-be given the right positive
]wotumal

QOther forms of tetrode, su(h as the
screened grid, work well as R.C coupled
detectors, but not less than 60 volts
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AP412 H.F. signals were not so
strong as with a transformer coupling
between detector and L.F. valve.
Nevertheless, reaction control was
still perfectly smooth, the outer-grid
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potential being round about 10 volts,
so that the form of L.IF. eoupling in
the anode circuit has little, if any,
effect on the degree and control of
reaction. All that matters is that the
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H.T. must be used for good resuls:.
This, in.my opinion, is rather a draw-
back, because one of the essentials ot
a tetrode detector stage is that %
should work on low anode volts
This, of course, is the casc when
the Tetrodyhe is transformer or ¢hoke-
coupled, as you will have gathered
from the examples cited above In
fact, if a tetrode L.IF. amplifier is

s The Tetrodyne is a development of $
the eircuit shown in Fig. 4 of * The
Teirede as a Detector ”” (“ Modern
: Wireless,’” April, 1928).

vvvvvvv

used, the H.T. battery can be reduced
to a surprisingly smnall size and yet
give excellent loud-speaker results
where the local station is not too far
away. A representative et s
given in Fig. 5
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BRGADCAST JOTTINGS :
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The local news broadeast from the
Plvmouth station now includes weekly
information as to the movenients of
vessels conneeted with that seaport.
The information s obtained by the
B.B.C.. from the Commander-in-Chief
of the Naval Forces, Plymouth

e 33k A A AR S #

To connect up the different stations
in a recent simultancous broadcast in
the United States, over twelve thou-
sand miles of telephone wirc were
employed.

The Chinese Government has
recently opened a broadeasting station
at Tientsin, near Peking, which works
on a wave-length of 48“ metres.
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Questions
Answered

Turns For a Frame

T. H. A. (Luton) wishes to know
how many turns will be required for
a frame-aerial windine suitable for
the 250-500-metre broadcast wave-
band.

The easiest type of frame to con-
struct is probably the *“diamond 7’
type. Two pieces of 1in. by &in.
oak notched, and united at the centre,
can form the actual framework. The
outside diameter of the winding is
Sft. 6in., and 13 turns of wire are
required, spaced { in. apart.

Six ounces of No. 20 gauge enam-
elled wire should De sufficient to
form the winding.

Fixed Resistors

M. A (Birmingham).—“1 lave a
number of 2-volt *1-amp. valves which
I wish to utilise. My L.T. battery is
of the 4-volt type, and the cells cannot
he connected in parallel. Can vou
give the value in ohms of a suitahle
resistor to use ¢ 7’

Assuming that you intend to employ
a scparate filament redistance for
cacl valve, a suitable value would be
20 ohms. Imsert your resistors in the
positive filament lead.

Inadequate Reaction

L. E. R. (Southampton).— I have
built the ‘Viking IV’ which was
described in the December, 1927,
issne of MopErN WirkLEss. The
receiver seems to work' satisfactorily,
except for the fact that it is difticult
to obtain a suflicient reaction eflect
unless a.very high value of H.T.
is applied to the detector valve
(H.T.+2). g

“The - components used are as
specified by the author, but I have
used a grid-leak type of anode resist-
ance having a value of ‘5 megohm.
Would this account for my failure to
obtain adequate reaction ?”

Yes, this is quite possibly your
trouble. Use an anode resistance
having a value not exceeding 250,000
ohms.

With resistances of above this value
the anode current is exceedingly
small, and very frequently the detec-
tor valve will not oscillate unless the

SHESOUII N

THE TECHNICAL QUERIES
DEPARTMENT

Are you in {rouble with your set ?

Have you any knotty little Radio probleins
requiring solution ?

The MODERN WIRELESS Technical Queries
Department has been thoroughly reorgan-
ised and i3 now in a_ position to give
an unrivalled service, The aim of the de-
partinent is to furnish really helpful advice
in connection with any radio problem, theo-
retical or practical,

Full Jetails, including the revised and, in
cases, considerably reduced scale of charges,
can be obtained direct from the Technical
Queries Depariment, MODERN VWIRELLSS,
Fleetway  House, TFarringdon  Street,
Tondon, E.C.4.

A posteard will do ¢ on receipt of this all the
necessary literature will be sent to you frec
and post free, immediately. This applica-~
tion will place you under no ohligation what-
ever, Iivery reader of MODERN WIRELESS
should have these detuils by  him.
An application form is included which will
enable you to ask your questions, so that
we can deal with them expelitiously and
with the minimmum of delay. Having this
form you will know exactly what informa-
tion we require to have before us in order
= completely to solve your problems,
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reaction winding is large. We think
that a lower value will probably solve
your trouble.

The M.W, *Station-Getter”

F. €. (Norwich).— Can the M. W,
‘ Station-Getter ” be used successiully
in conjunction with the * Radio-Gram
Four,” and, if so, what are the con-
nections ¢ ”’

This H.F. wnit will give very good
results 1n conjunction with the
“ Radio-Gram  Four.” The aerial
lead is joined to terminal A on the
unit, and X is connected to the aerial
terminal on the set. The only modi-
fication necessary 1s the use of a
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slightly  larger aerial coil in the
“ Radio - Gram1 Four.” Instead of
the 70-turn coil recommended, a coil
having the same number of turns as
that employed in the anode circuit
should he used.

Moving.Coil Windings

E. W. M. (Morton) asks whether it

is possible fo use a moving-coil loud
speaker without an output trans-
former, sinee he has been informed
that the latter component is not
vecessary in all cases.
. There are two types of moving
coils, viz., low resistance and high
resistance,  The former consists of
comparatively few turns of wire and
niust be employed in conjunction
with a transformer, which usually
has a ratio in tke neighbourhood of
25-1.

The high-resistance type has a large
nwnber of turns of very thin wire and
should be uzed with a choke output
circuit, owing to the fact that the
delicate winding will prohably ¢ burn
out” if a heavy anode current is
passed through it. In this case a
transformer is not necessary. The
low-resistance type of coil is more
popular, possibly hecause of its
robustness.

Single-Layer Coils

R. A (Gravesend).—"“ Will you
please give details of two single-layer
coils, one suitable for the 250-500-
nietre band, and the other to tuue
from 1,000-2,000 metres.

" How many turns will be required
for reaction, assuming the coils to be
used in the anode ecircuit of a
sereened-erid valve 27

The 250-500-metre coil may consist
of 55 turns of No. 24 gauge D.C.C.
wound on a 3-in. diameter former,
with an additional 25 turns for re-
action, laid on as a continuation of
the tuned winding and in the same
direction. ‘

A 0002 reaction condenser would
Le suitable.

For 5X X, wind 200 turns of
No. 32 D.3.C. on a similar former,
with 75 turns for reaction. A good
freely-oscillating detector valve of
the " H.F.” type i3 advisable,

Windings For SX X

O0.M. T. {Cardiff) asks a question re-
lating to the turns for the 5 X X colls
given on page 383 of the April issue.

The turn numbers given represent
those necessary for each half of the
¢ astatic ” winding. .

For instance, the anode coil has 200
turns on each half,
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An Ediswan Accumulator—An Electric Soldering Iron—A Short-Wave Receiver—
A Ferranti Meter—Igranic Filament Transformer, elc.

An Ediswan Accumulator
E have receutly examined a
type XW 6-volt KEdiswan
accumulator  having an
amperc-hour capacity of twenty.
These accumulators are supplied in
separate cells, these being linked
together by means of stout lead bars.
The cells have strong celluloid casings,
and robust acid-proof termmal nuts.
They are fitted with large vent plugs
of the non-siphoning type. The
single-cell XW2 of 20 ampere hours’
capacity retails at 10s. There is a
wide range of other capacity models
available.

An Electric Soldering Iron

The construction of a radio receiver
is very greatly facilitated if one has an
electric soldering iron. There is not
only the advantage of a constantly
and evenly heated iron, but also a
freedom from the oxidation and other
“dirt ” which is apt to accumulate
on a fire or gas-heated iron.

At one time the possession of an

ndal

-~

The type XW 6-volt zo-a.h. Ediswan
accumulator.
clectric soldering-rron savoured of
an expensive luxnry, but there is now
at least one satisfactory make avail-
able at a very reasonable price. This
is the © K.N.,” a product of Knowles

& Son, of 87, Wardour Street, Oxford
Street, London, W.1, which retails at
12s. 6d.

It 1s particularly suitable for radio
work, as it is supplied with two bits,
one straight and one angle, enabling
it to tackle small and awkwardly
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Manufaecturers and traders are
invited to submit for test purposes
radio sets, components and accessories
to the * Modern Wireless > Test Room
at Tallis House. Under the per-
sonal supervision of the Technical
Editor all tests and examinations are
carried out with the strictest of
impartiality.

Readers can accept the Test Room
reports published monthly under the
above heading as reliable guides as ta
the merits and demerits of the various
modern productions of the radio
industry.
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placed wiring and other joints. TFive
feet of flex and a patent socket
adapter complete the outfit.

The “ K.N.” appears to us to be
very cleverly designed, and certainly
bears an attractive and clean finish.
In operation it is perfectly satis-
factory and quite safe. It can he
used on either A.C. or D.C. mains,
and the fact that it carries a guarantee
for a vear should make it appeal 10
the practical and diseriminating
purchaser.
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A Short-Wave Receiver

We receutly had the opportunity
of examining and testing a four-valve
short-wave receiver due to the
Short Wave Communications Develop-
ment Co., Ltd., of Wickford, Iissex.
This set covers the following three
ranges : 15 to 100, 100 to 530, and
1,000 to 2,000 metres. This, together
with other sets due to the above
company, was designed by Mr. Gerald
Marcuse, the well-known amateur who
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is technical adviser to the firm. It
incorporates a detector and three
resistance-coupled L.I°. circuits. Two
valves are paralleled in the last stage.

The set is fitted with a metal panel
and there is a noticeable absence of
hand-capacity ellects when in opera-
tion. We found it a most interesting
receiver to operate. During the first
half an hour the set was in use in the
latter part of an evening, Australia
came in ou the loud speaker, whilst
dozens of Americans could be heard
at greater strength.

On the broadeast band the usual
more powerful continentals were
receivable with excellent quality. On
the long waves some three or four
stations came in very well. The
price of this receiver is £22 10s,

The Metro-Vik transformer for A.C. valves
which was recently referred to in these
pages.
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excluding valves and royaltics, but
including a complete set ot coils
and a grid-bias battery

Dual-Range Rheostat

We recently received two double-
range rheostats from. Messrs. Burn-
dept Wireless, Ttd.  One, known
simply as the Dual Rheostat, has the
ranges of from zero to 5 and zero
to 30 ohms. The other is called
the Super Dual Rheostat, and has
zero to 10 and zero to 60-ohm
ranges. The construction of these
rheostats 1s carried out practically
encirelv in metal stampings, there
being very little insulation material
emploved. Inan article of this nature
this is, of course, a definite advantage.
The resistance wire is wound on a
flat strip, which s bent around the
central metal frame. The contact
arm runs smoothly around this wire.
The action is smooth and efficient.
The component is of the panel-
mounting variety, and an aluminium
dial and a bakelite knob-poiuter ure
provided. The price of both the above
types is bs. each.

A Ferranti Meter

In order to maintain radio receiving
equipent in a first-class condition,
weters ave essential. At intervals the
LT and H.T. supply voltages must
be cliecked and the grid-bias battery
voltage also must be measured in
order to ensure that the grids of the
valves are being biased at their
correct potentials.  Also, in order to
locate and eliminate valve overloading
and other incidental troubles which
tend to impair guality of reproduc-
tion, anode enrrents must be checked.

The Ferranti triple-range meter referred
to in the accompanying paragraph.

In the ordinarv course of events all
this measnring necessitates the use of
at least three instruments. But there
are available several cowmbination
meters capable of covering all that
work  An excellent example is the

Ferranti P.R.3a, which has three
ranges, viz., 15 milliamps, 73 volts
and 150 volts. Not all combination

instruments of thiz nature are free

from moderate evror on all ranges,
but the Ferranti is throughout a
precision instrument and. altogether, a
first-class production.

The sanple we have tested proved
perfectly satisfuctory in every respect.

Trix Valve Holders

A very cheapanti-microphonic valve
holder is the Trix, a product of
Eric J. Lever (Trix), Ltd., of Clerken-
well Green, London, E.C.1. Itappears
to have all the points of a good-
class component, and retails at the
low price of Is. 3d. It is fitted with
terminals, and the soldering tags are
extended and soldered directly to the
base of the sockets. These latter ave
sunk in the holder as a protection
against accidental shorts.  The insu-
tating moulding appears to be of good
quality and is nicely finished. We
notice that in the samples sent us
valves conld be slipped in easily, but
were hard to pull out. The makers
inform us that this defect will be
remedied in all their future deliveries.

An Oldham Accumulator

A new Oldham accumulator was
recently introduced embodying the
same laminated plates which have
proved so successful in earlier models.
This new Oldham is known as the
UVD, and is a large-capacity type
switable for sets using three or more
valves. Tt is contained in a glass
case. Its special featurc is that it
can be charged up quickly and dis-
charged slowly over a long period.

It is, therefore, eminently suitable
for the modern types of ‘low-con-
sumption valves. Its design is a sen-
sible one from everv point of view.
For instance, its glass case is moulded
so that it can accommodate a special
form of holder. This patent carrier
can be fitted very quickly and is Lboth
convenient and safe. Amateurs who
liave experienced frouble with the
collapsing of wooden accumulator
crates will appreciate this new Oldham
deviece.

Some Gambreil Components

Messrs. (rambrell’s Neutrovernier
condenser, of which it is stated
about 60,000 have been sold, has
recently been subjected to an improve-
ment. The internal construction of the
component has been modified in such
a way that it is now able to withstand
high voltages at any point ol its
adjustment without breaking down.
The Neutrovernier supplies the capa-

530

May, 1928.

city range of 2 mymfd. to 38 m/mfd.
(approximately). Therangeis covered
in six rotations of the knob. cach
turn  representing  approximately
6 m/mid

It 15 a thoronghly welil-designed
and soundly constructed component,
and at the price of H3. 6d. represents
good value for money. It is interest-
ing to note that an indicating dial
is available for this Neuatrovernier
condenser.  This dial is attached
directly to the condenser, and gives
direet readings. The price of this
accessory is ls. 8d. Together with
the above-mentioned devices we algo
recently reccived several Gambrell
coils. These embrace an improvement
in the form of a new tvpe of plug.

Igranic L.F. Choke

Messrs.  Igranic  Eleetric,
recently sent us one of their type = i
L.F. chokes. This 1¢ wound in {wo
sections, which can be connected
either series ordn paratlel. In series o
maximum Inductance of 73 hepties
can be obtained. When passing 10
mithamperes of current, 36 henries
inductance is given in similar consi-
tions.  And at 20 milliamperes
the quite respectable inductance of
27 henries 1s still obtainable.

Iid,

hIET]
<

This is the Igranic type “F ' L.F. choks.

When the sections are in parallel
the ohmic resistance is 240 ohms
and 960 ohms when they are in series.
It will be scen from this that the
choke is a very sound proposition,
and we have found it perfectly satis-
factory when used either as an inter-
valve coupling or in loud-speaker
output circnits. There are not too

(Continued on page 572.)
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ow we can hope for wntelligent

interest in television. After

the flare of ** television for the
homes,” television across the Atlantic,
television sets in a general store, and
a pan-television periodical, and now,
alter the sobering eflect of the £1,000
challenge and articles giving the truth
of television, the public should be
left with open and cager minds.

Watch Dieckmann!

I have a whisper of important
developments at the Mumnich experi-
mental station of DProfessor Max
Dicckmann. When I visited the
sunburnt scientist some months ago,
he had just scrapped his mirror
transmitter—despairing that wagging
mirrors or any other mechanism
can cver achieve television. With
his old transmitter he had managed
to send across space the outline of a
hand—and that, he said, was the
limit. Since, he has been trving fto
harness cathode rays, or streams of
electrons, at his transmitter. News
has just come to me from him that
he believes he has hit the idea he
wanted. Steps are to be taken to
try it out—and this must be done
before we can pronounce on its value.
My part in the developments will
ensure that readers of this page will
be first to have full and accurate
details.

Is Mechanism Useless ?

Baird has explained to me his
new idea for a television machine
which his engincers are now making.
It came as a jolt to uie. just as I was
settling down to believe that dises
and mirrors of any sort are too
clumsy and slow cver to achieve
television.  Mind you, I am not saying
that now Baird Is going to bring us
television of scenes; but he has
startlingly shown to me the possibility
of a new idea rising [rom old and
well-worn material.

Baird’s New Hope
You will see from my drawing that
Baird still holds to spinning dises and
lenses. " If T cannot make the dises
go last enough,” he told me, " I can

NOTES
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Belowe wee piblish the first of a new

monthly series dealing with tele-

vision progress as noted by our

special  corvespondent  who s

personally in touch with «ll the

leading television exrperimenters in
the rworld.
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make them move an image—and an
image is light enough to travel at
any speed.”  The first dise, says
J.L.B., will cast a series of images of
“ Bill,” the ventriloquist’s doll, where
I have drawn the first dotted line.
These images will he moving ofi to
the right. The lenses of the’ second
dise, on the lower shaft, will take these
images and cast them, moving twice
as fast, along the second dotted line.
By the time the images reach the
fiftth dotted line they will be moving
far faster than mechanism could ever
move ; and the sixth dise will tlash
them over the small aperture of the
light-sensitive cell.

THE MONTH

OF

that his is not a photo-electric cell
alter Lmages of an image have been
cast throngh tive stages?

I liope these objections may prove
only apparent: any technical man
knows that practice often achieves
things which theory says are impos-
sihle. I hope sincerely that Baird is
successful with this new machine.
It would be fitting, after all that has
been told to the world, if Baird were
the first one to strike the new principle
needed to bring useful television,

New Television Lamp

One of the difficulties in television
lhas heen to find a source of light for
the receiver which will change the

strength of its glow sufficiently
quickly with fluctuations in the

current—indicating light and shade —
from the transmitter. The lamp used
in the General Electric Company s
transmission to homes in New York
was the neon one, invented by Mr. D.

-

AZIZ

Baird hopes to be able to obtain similar results to that of greatly increasing the speed of

rotation of his discs by this multiple disc system. A brief explanation of the idea is given
in the accompanying notes.

Objections

Such is the idea. e shall have to
wait to see whether it works. Several
difliculties pop up in my mind.
Firstly, won't a row of six dises be
far too hulky ? Secondly, can an
image be obtained along a plane, as
shown by a dotted line ¢ If you look
at your image in a hus window when
vou are going home at night, you see
that the nose of the image is as farin
front of the ear of the 1mage as your
own nose is in front of your ear.
Tmages cast by lenses have depth in
the same way. Aud, thirdly, how
much light will be left to excite the
light-sensitive  device—Baird = says
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McFarlan Moorve. It will go on and
off in a millionth of a second. Mr.
C. Francis Jenkins, the Washington
inventor, with whom Mz. Moore
formerly collaborated, has invented
a new lamp. Tt is gas-filled, and
has seven separate filaments. The
filaments are made by a rotary switch
to glow all at once, alone, or in rapid
succession.

Selenium ‘‘Eyes”

Some people still look kindly on
the selentum cell, und suggest that
amateurs making television experi-
ments should use it. Of seleninm
cells, some of the best in the world

(Continued on page 572.)
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Airways Radio
[ ue extent to which the Marconi
T apparatns used on the Imperial
Airways machines flving he-
tween Croydon and the Continent is
relied upon is shown by the recent ex
perience of Captain A. 8. Wilcockson,

who flew a Handley-Page Rolls-
Rovce aeroplaiie from Paris to
Croydow-+ahave a fog-bank which
obscured the ground practically the
whole way. Five minutes alter leav-
ing Paris the pilot found himgelf in
dense fog and he blad to rise
2.000 1t. to get above it

At this height it was necessary
to fly entirely by compass. The pilot
asked for several bearings and posi-
tions {rom Crovdon during the
journey and these brought him in on
a direct line to the Croydon aerodrome.

‘T had no difficulty at all in
keeping in communication with
Crovdon at any time, whether I was
in the fog, above it, or coming
down to the aerodrome, but it
would have been impossible to have
made the journey without wireless,”
said Captain Wilcockson.

What’s the Time?

Do vou know the time ? Of course
vou do in this country, hut when vou
are scarching for foreign stations you
want to know the time there, which
is quite a different proposition.

A time clock which 1s universal
can verv easilv be made and will at
once show you the time at any part
of the world. The Atlas Press Pty
Limited, of Melbourne, publish a
very simple cardboard °
ls. (designed by “ Popular Radio
Weeklv,” the well-known Australian
radio journal), which tells you the
current time in any part of the world.
It separates night from day, and by
giving universal time it allows you
to search for a distant station when
that station is operating, and saves
vou wasting time looking for stations
which are not ““ on the air.”

Picture Reception
Reports are now arriving more and
more frequently of experiments and
results obtained with the Cooley-
Ravfoto apparatus for the reception
of broadeast pictures. This machine

‘clock 7 at.

===

has been designed by a very young
American experimenter, Austin G.
Cooley, and although all kinds of
other picture-receiving machines have
been produced hefore, the Cooley-
Rayfoto instrument has manv points
to recommend it.

‘It ™is verv simple in construction
“and is claimed to be just about as
iearly foolproof ag-sueh a deviee can
be made at the present time. [ have
scen examples of the pictures received
oh the Rayfoto machine and they
certainly give an excellent representa-
tion of the pictures originally broad-
cast.

For Home Constructors
The Umted States radio journals
are giving a lot of publicity to ‘the

May, 1928

and the principal manufacturers and
suppliers of components are special-
ising in the requirements of the
Rayfoto constructor.

French Portables

Portable sets are gaining greatly
in favour in France, where this type
of receiver lLas lagged behind con-
siderably in popularity as compared
with Great Britain. During the special
wireless motor-races of last vear, the
manufacturers as well as the public
awoke to the special needs of this class
of set. The same thing is true, to a
large extent, in Germany, where
the portable set has been greatly

mproved, and some new and in-

teresting portable models were shown

.at the Berlin Exhibition at the be-
.ginning of April

Broadcast Publicity

In Great Britain publicity over the
broadeast is strictly prohibited, but
conditions are otherwise in most other
parts of the world where broadcast
is in vogue. In the United States, for
example, a large number of hroadcast
stations arc actually owned and

PROGRAMMES FOR THE DEAF

By means of this device, recently perfect

ed in New York, deaf and dumb persons

are enabled to ‘hear’’ through a unit placed not over the ear, but just behind
it. The sensation of sound is then conveyed through the bones of the head.

Cooley svstem, and the latest develop-
ment, which is perhaps the most
interesting {rom the point of view of
the radio enthusiast, is the placing on
the market of all the necessary parts
and componeuts for the constructor
to build up his own Rayfoto receiver.
The essential parts peculiar to the
instrument are, of course, standard-
ised, but the * wireless” compo-
nents (such as condensers, grid leaks,
etc.) may be of any reliable make,
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operated by business houses, especially
the large stores, and naturally the
expenditure upon stations is charged
to advertising accounts.

In France, broadcasting publicity
has for some time been carried on, but
it is objected to by listeners, who
regard 1t as a nuisance. The existing
state of affairs has made the use of
the broadcast service for publicity
purposes unavoidable, as there are few

(Continned on page 513)
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A most successful and
simple four-valve
receiver which is
capable of surprising
results.
By
C. P. ALLINSON,
AM.IRE.

ANY years ago a circuit ap-
peared which had for its
main object thesimplification

of receiver control by giving a more
or less constant degree of reaction in
the detector circuit. It did net,
however, achieve the popularity

INRYT
N
~

AISE

which it deserved, both on theoretical
and practical grounds.

This was no doubt largely due to
the fact that wireless design was still
in its early stages.

I have recently been conducting a
number of experiments with this
method and have found it peculiarly
suitable to present-day requirements,
especially as the present-day stan-
dard and interchangeability of com-
ponents has reached such a high piteh.

Numerous Advantages

As the outcome of my experiments
with this eireuit T have designed a
four-valve receiver which I think is
justly named the ““ Easy-Tune” Four,
and which incorporates a number of
desirable features which will recom-
nend it alike to the beginner as to
the more experienced amateur.

The more I work with this set the
more numerous its advantages ap-
pear to become, and I find it a little
difficult to decide just where to begin
in detailing these.

Perhaps 1 had better start at a
point which is quite an important
one, and that is the appearance of
the receiver and the disposition of
the components on the panel.

If you will look at the photographs
which have been taken of the set you
will see that instead of the conven-
tional dials for controlling the two
tuning condensers I have used con-
densers which are controlled by
means of a drum edgewise through
the panel. This fact, combined with
the elimination of all other com-
ponents from the panel, bar a small
resistance which gives the reaction
control, and a switch controlling the
number of valves in use, gives the
receiver a totally different appear-
ance and strikes an entirely new
note.

While dealing with the question of
the contrel of these two condensers
some further details on this question
may be given here. It will be noted
that the two drums which control
the tuning condensers are adjacent
to each other so that they can be
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controlled with the greatest of case
by just one finger. It is also possible,
however, not only owing to the
design of the condenser used, but also
owing to the cirenit employed, to
control the two tuned eircuits simul-
tancously, and this can very con-
veniently be done by locking the two
drums together with a couple of nuts
and bolts passed through slots speci-
ally provided for this purpose and,
once having found the correct rela-
tionship between the two condensers,
to lock them permanently and control
the receiver with one adjustment
only.

Accurate Ganging

On the other hand, those who feel
that they are not obtaining the maxi-
mum efficiency [rom the set by con-

000000000000000000000006000006000000000000000000000000000000000600006000000000‘000
0:000000000000000000000000000000000000000006000000000000000000000000900000000000::
©
8 STATIONS RECEIVED &
§§ The following are the stations received during one night’s test of the ‘* Easy- §§
3¢ Tune ’? Four : 54
B34 Medium Waves : 33
33 Karlskrona Breslau Seville 2
44 Halsingborg Bournemouth Oslo 3
234 Stettin Petit Parisian Langenberg 231
34 Muenster 2LO Berlin 3
2 Kiel Stuttgart 5GB 234
34 Malmo Manchester Brussels e
34 Cologne Hamburg Vienna 3
334 Nurnberg Glasgow Munich 28
3 Belfast Berne Milan E:
33 Newecastle Kattowitz Budapest 32
oo Dublin Frankfurt °e
L &4 L34
e Long Waves: e
s Kalundborg 5 XX Hilversum oo
. . . . *e
044 Berlin Radio Paris Huizen s
0000000000000000000000000000000000000000000000000000000000000000000060000000’00000
0000000000"0000000000000000000000000000000000000000000000000000000000060%009609000

trolling the two. circuits simnltane-
ously, need not lock the two con-
densers together, but can control the
two circuits independently.

The circuit employed, however, i3
one which I have found to give a
greater degree of accuracy as regards
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ganging purposes than any other
circuit which 1 have cver used.

With regard to the constant re-
action circuit which I have used, this
employs magnetic reaction, which,
as vou know, can he made extremely
efficient, and on the long waves in
particular is usually acknowledged to
be more clficient than capacity re-
action, although not always so coan-
venient.

Pure Reproduction

Another point which has been con-
sidered in the design of this receiver
is the question of purity of reproduc-
tion. 1t is now generally the practice
to use a super-power valve in the
second low-frequency stage, especially
where strong signals are to be handled.
Under thesc conditions, where switch-
ing arrangements are provided so as
to enable one or two stages of L.F.
amphification to be used, if the loud-
speaker is transferred from the plate
cireutt of the first L.F. valve into that
of the super-power valve a difference
i tone and balance will result owing
to the variation in the ratio of the
loud-speaker-valve impedance.

I have therefore so arranged the
switching that the loud speaker is
always connected in the plate circuit
of the super-power valve, while the
switch used to enable three or four
valves to be employed is further con-
nected so as to form a master switch.

Results Obtainable

Before dealing with the circuit of
this receiver in further detail 1 had
perhaps better give some idea of the
results obtainable with this set, and
in order to make the new conditions

006664

for its operation as unfavourable as
possible the two tuning controls were
locked togethier and the receiver
operated as a gang-controlled set.
Working with an average size
acrial at a mile from 2 L. O, with a
wave-trap connected in circuit so
as to eliininate interference from this
transmission, the stations tabulated

< POOOOOQQOQO&*OOOOOv\o90606600000‘009600000000050000‘0000000090600000600000000000 >
:}000900000000000000000000000000OQQOOOOQOOOOOOOQQOOQO0000000000000000000600‘!0%%%{ 4
o-d o-d
5 COMPONENTS REQUIRED 3
ss 1 Panel, 24 in. x 7 in. X % in. 1 250,000-ohm wire-wound resistance <
ss 1 Cabinet, with baseboard 10 in. deep (R.I.-Varley in set. Any good make). <&
EI for same (Original is by Pickett {1 -004 and 1 -0001 fixed condensers 1;
’e Bros. Also obtainable from Messrs. (Dubilier in set. Any good make, ¢g
:‘» Artcraft, Bond, Camco, Caxton, Lissen, etec.). e
b Makerimport, Raymond, etc.). 1 1-megohm and 1 -25-megohm grid ¢
t¢ 1 Drum-control  twin  condenser leaks and clips (Dubilier in set. Any &8
34 (ngldon). _ . good make, Lissen, etec.). 4
e 1 A"‘ed cogdenst;(r, Oél ('{('C'Cb‘g.l?t‘ 1 L.F. transformer, 6-1 ratio (Marconi-  $$
be. My good make, Clarke, Dubilser, phone in set. Any good. make). b3
$3  Lissen, Mullard, etc.). 1 3-pole 2-way switeh (Utility) 3
1 Fixed condenser, ‘001 (Dubilier in set. P Y £ e &
< See above). 1 Double-capacity B.M. neutralising pod
$3 2 White-line valve holders for H.F. condenser (Peto-Scott). 3

valves (Bowyer-Lowe. See text).
1 400-ohm potentiometer, baseboard-
mounting type (Igranie, Lissen, etc.).
2 6-pin coil bases (Collinson),

1 Tapped-grid H.F. transformer for
long and short waves (Collinson).
2 Featherweight formers, with pri-
maries, for L; and L, (Collinson).

2 Paxolin formers with four-pin mounts

for winding L; and L, and one base
for same (Collinson).
. 1 Variable high-resistance, 6,000 ochms
4 to 1 megohm (W. G. Pye & Co.).

1422222222222 222

4 Resistances for controlling filaments

4
4
2 Anti-microphonic valve holders for i
4
<

4 Indicating terminals (Aerial, Earth,
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When not using a wave-trap it
was found that this receiver was
considerably more selective than the
usual set incorporating one stage
only of H.F. amplification, and this,
of course, 1s due to the particular
circuit employed.

At the same time it is possible to
control the degree of selectivity to a

Any standard 3’
baseboard rheostat, Lissen, Igranie,
ete.).

(L. & P. in original.

(22122243

L.F. valves (Benjamin, Bowyer-
Lowe, Burne-Jones, Burndept, $
B.T.H., Lotus, Marconiphone, Pre-  $
eision, Pye, W.B., ete.). 3

>
Output -, Output —). (Belling-Lee, ¢
Eelex, Igranic, etc.)
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in the accompanying tables were re-
ceived in the course of an evening’s
test. The majority of them were
received at really good loud-speaking
strength, while ‘all the tuning was
done on the loud speaker, and no
headphones were used at all during
the test.

certaln extent since the aerial and
H.F. couplers employ interchangeable
primary windings.

Now, if you are not interested in

the theoretical diagram of this set
you had better skip the next few para-
graphs since I am going to deal with
oue or two of the points in the
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theoretical circuit. The first point
is the constant-reaction scheme which
I have employed, and this is shown
in skeleton form in Fig. 1.

The input inductance L, is coupled
to only one half of the grid coil, shown
at Ly, the other half L; to which the
reaction coil L, is coupled being
shunted by a variable resistance R;.
The tuning condenser is, of course,
connected across the two coils L, and
L;, which are connected Detween
grid and filament of the valve. In
view of the fact that magnetic reaction
is used, the output, of course, must he
shunted by a fixed condenser, the
value of which also has a certain elfect
on the amount of reaction ohtained,

Constant Reaction

Tt has been shown ou theoretical
grounds and proved in actual practice
that a circuit of this description gives
- almost constant reaction over a very
wide band of frequencies.

In cases, however, where this
arrangement is coupled direct to an
aerial and earth system, it is very
diflicult for any given design to give
uniform results owing to the extreme
variation of H.F. resistance, capacity
and inductance of different aerial and
earth systems. TIf, however, we place
a stage of II.F. in front of it, then the
aerial and earth damping is removed,
and the enly damping we have to
consider in relation to the circuit is

Th's photograph clearly shows the two condenser drums, fitted closely together to allow of gang-control if desired.
(1) On-off control Jack
condenser; (6) H.F. transformer; (7) copper screen; (8) reaction-grid c01l

refer to the following components :

the damping introduced by the H.F.
valve. This, however, does not vary
within sufticiently wide limits, pro-
riding that a certain type of valve is
adhered to, to cause any noticeahle
variation in the operation of the
receiver under differing conditions.
Tt may be mentioned further that
this splitting of the grid col into two
portions, one of which is coupled to

90000006
> ¥
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Station.

124

Detroit
Atlantic City (W P G) (call-sign heard)

Pittsburg (K D K A)
Springfield (W B Z)
Schenectady (W G Y) (confirmed)

Cleveland (WTA M)
New York (WEATF)

*4
>4

3 was heard two rooms away.

000000000000000000000000000000000000‘0‘000000000000000000000 23333383354604
00000000000’00000000000000000000000000000000000000000000000000OOQOOOOOOvav%vvvv

the input, the other being coupled to
the reaction coil, is a scheme which
greatly enhances the selectivity of the
receiver, and this assists in giving a
very satisfactory degree of selectivity
with only one H.F. stage.

The complete theoretical cireuit of
the ““ Kasy-Tune ” Four is shown in

Fig. 2.

(2) aerial coil;
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: AMERICAN STATIONS HEARD

When tested out between one and two o'clock in the merning, six American
stations were tuned-in on the loud speaker, and the carriers of numergus others
heard. Only one call-sign was obtained, owing to the long gaps between announne-
ments, but the stations tuned-in on the Ioud speaker were probably the following

Wave-length,

o All the above stations were tuned-in on the loud speaker and, although accompanied
by fading, three or four of them gave consistent loud speaking which, incidentally,

MobperN WIRELES-

Tt will be seen from thig Fig. thai
the H.F. valve employs the ecircuit
which T used with such suecess in the
“ Forty-Station Four.” The aerial
is coupled to an interchangeable
coil Ly and to the grid coil Ly, which
is tapped a quarter the way from ono
end, the tapping going through o
400-ohm potentiometer to L.T. nega
tive. The anode coil 1., which i

4
4
<
*
<

222222222 222222223

Item.

Religious talk.

Talk on health, followed by dance
musie and strongly accom-
panied by ukulele.

Musical programme.

Music and talking.

Peace talk, again
light musie.

Musical programme.

Musical programme.

2436
2726

3156
3331
3795

3998
4915

followed hy $

0900000000000 0000000000%

coupled to L, which is half of the
grid inductance in the grid circuit of
the detector valve, isalso interchange-
able, while L;, which is shunted by
the resistance Rg, having a value of
6,000 ohms to 1 megohm, is coupled
to the reaction winding Lg,

Tt will be noticed that the rectifying
circuit employed is a free grid

il

The numbers

(3) grid resistance R3; (4) fil. resistor; (5) neutralising
(9) anode resistance; (10) by-pass condenser.
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rectiflying circuit, the bottom end of
the grid circuit being connected
through a fixed condenser ('; (capacity
“001) to L.T. negative, no grid leak
being provided. Actually this form
of rectification gives the equivalent
of anode-bend rectification, and has
a number of advantages.

In the latter position the secondary
of the L. F. trausformer acts as a grid
choke, and this is much the simplest
method to employ, since it allows of
the grid-bias plugs being set and then
left correctly adjusted. The arrange-
ment shown further gives a very ex-
cellent degree of quality, and in view

24 =R
| ~ 5‘-% 6 /ﬁ >—§<——4 %;, i 7
°o L A& } | 4Ssie
il ¢ o Zi AL
4 }{ / 4 A /7
& . . 3 f - e
e ] e vl ve
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e X, i <]
) 2y -
Q e @ ¥ Q -
l PANEL LAYOUT —
The first and wmost important  of the fact that the impedance of the

advantage is that a far better control
of veaction is obtained notwith-
standing the use of a high coupling
resistance in the position marked R..

Better Control

By using this {ree grid type of
rectification circuit the gang control
of the two tuned ecircuits becomes a
very simple matter, sinve ounce the
right relationship between the two
condenscrs has been found it does
not vary more than a couple of degrees
over the whole wave-length range
covered by the two condensers.

I have made comparisons as against
anode-bend rectification in which
bias is applied by a small battery,
but with this arrangement T found
that the condensers fell out of step.

It is also a self-compensating
circuit, sinee the carrier provides the
necessary negative potential. Weak
or powerful stations can therefore
be received without the necessity for
any readjustment of grid potential
cn the detector, and no choking effects
are experienced.

It must he mentioned, however,
that this fonn of rectification is more
suitable when used with a high-mu
letector valve and a high value of
coupling resistance than under other
circumstances, and this is a point
to bear in wind when constructing
the receiver.

The Switching Arrangement

In order that the loud speaker
may remain connected always i the
plate circuit of the output valve,
the switching shown has been used.
It will be seen that the coupling
condenser (; may be connected
either direct to the grid of the first
L.F. valve or direct to the grid of
the last L.F, valve.

grid choke rises with the higher fre-
quencies, it helps-to offset any drop
in amplification of the higher fre-
quencies that is frequently experi-
enced with resistance-capacity coup-
Img.

The switching is carried out by
means of a three-pole three-way
switeh, the three portions of which
are shown at S;, 8, and 83 Actually
these are all coupled together and
controlled by one knob. This knoh
appears at the right-hand end of the
panel, and is arranged so that when
the knob is in the centre poxsition the
set is switched off entirely. In the
upper position one L.F. only is.in
use, and when in the lower position
two low-frequency stages are in
circuit.

Simple Construction

In the actual construction of the
receiver the set has been simplified

B
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many cases where I have used com
pouents which only allow of connec-
tions being made by soldering, alter-
natives of other makes can be obtained
fitted with terminals, and these, of
course, may be employed if desired.

The question of screening was also
given careful consideration during
the original experiments, and I came
to the conclusion that the only screen-
g that was at all necessary was a
small-capacity screen between the
two induetances L, and L; while
the inductances have so been mounted
as to eliminate practically any possi-
hility of magnetic coupling existing
hetween them. This largely assists in
the correct functioning of the re-
celver.

Layout Variation

The wiring up of the receiver has
also been {facilitated by the use of
battery leads instead of a terminal
strip at the back.

The layout which I have decided
on is suitable for use with the par-
ticular condensers which I have used,
that 1s the Cyldon thumb-control
gang condenser. If, however, a
different type of condenser is used in
this position, 1t may be necessary
slightly to alter the layout. Care
should be taken to keep the aerial
coupler well away from the ILF.
{ransiormer, and all leads, especially
those to grid and anode, should he
kept as short as possible.

In order that the utmost efficiency
may be obtained from the H.F. and
detector stages, I have nsed Bowyer-
Lowe White-line anti-vibration valve
holders on account of their known
high efficiency, but there are other
malkes, no doubt, which would prove

With only one tuning control and a

simple reaction adjustment the set is extremely
easy to operate, while its high degree of sensitivity makes it an efficient D.X. set.

as {ar as possible, and there are very

few of the components employed

which do not enable conncctions to

be made either by means of terminals

or nuts if the constructor is not too

keen on using a soldering iron. In
337
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equally effective, though, of course,
care should be exercised in the choice
of valve holders {or these positions in
order not to introduce unlecessary
losses.

For the sccond L.F. coupling 1
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have used a ‘6-1 ratio L.F. trans-
former, which, by the way, is a
Marconmi Ideal. sin~2 this enables a
very satisfactory degree of amplifica-
tion from the second L.F. stage to be
obtaimed. At the same time the
guality is verv excellent, but those
who wish to obtain the very best
possible purity of reproduction may
prefer to use a 2°7-1 instead of the
G-1 ratio.

I this case, of course, a slight drop
in amplification may result. Caré
should hbe taken, however, in the
choice of this transformer to make
surc that the primary will handle
the normal value of plate current
passed by the first L.F. valve without
approaching saturation, otherwise dis-
tortion is liable to be introduced. -~

Mounting the Condenser

The only portion of the construe-
tional work wlich may present any
difficulty is the mounting of the twin
condenser, since this requires a rather
large oblong hole to be cut in the
panel. A template is provided by the
malkers with this condenser, and in-
structions are given with it as to the
manner of cutting this hole.

the slot, and drilling the holes for the
fiving screws.

The indicating {erminals are
mounted by means of J-in. holes, a
small V-slot heing cut at the bottom
in the centre on the front of the panel
for the small locating projection.

The Copper Screen

Having done all the necessary
drilling. mount all the components on
the panel, and then fix this to the
basehoard and the wooden brackets
at either end of the baschoard.

The eomponents should now be
mounted on the baseboard, and the
ouly other constructional work which

has 1o be carried out is to make the

copper sereen which is interposed
between the coils in the detector cir-
cuit. This consists of a piece of 20
gauge copper, 4 in. by 61 in.

Half an inch is turned over at one
end at right-angles, by means of which
the screen is fixed to the baseboard,
soldering tags being placed under one
of the fixing screws so as to allow of
the screen being connected to earth.
It should be noted also that a solder-
ing tag is fixed by means of a nut and

"bolt to the metal sereen on which the
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A small oblong hole has also to be
drilled for the 3-pole switeh, and the
simplest way of doing this will be to
drill a number of 45-in. holes (2 B.A))
in line and then running them to-
gether with a small slotting file and
filing the edges straight. The Utility
switch whielh I have used has a small
metal plate whieh goes on the panel
through which the lever appears, and
this forms a very handy template for
marking out the panel for cutting out

gang condenser is mounted, so as to
allow this being earthed, and it is
advisable that this be done in view of
the fact that hoth sides of the two
tuning condensers C; and C, are at
high high-irequency potential.

Easy to Wire
The wiring diagram is drawn to
scale and gives all the necessary de-
tails as to laying out the components
on the baseboard, and it will be noted
538
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that there is plentv of room to carry
out the wiring and that none of the
joints that have to be made are at all
maccessible, thus making the wiring-
up of the receiver a straightforward
and simple matter.

Ample room is left for the wiring,
and this is quite straightforward, but
nevertheless one or two suggestions
as to the most suitable order in which
to make the connections will probably
he appreciated.

0000000000000 0005500000060080088004800
00000000003 00000000000%002590000000000¢¢

*0
Quality has not been sacrificed for the $2
s sake of quantity in the * Easy-Tune” 33
s Four. The reproduction is as good 3¢
3 as the sensitivity. oy

4080000000400 0000900000000000000000000¢
9000090009000 090000000000000000000000 06

All the L.T. negative leads should
be run right along the back of the
panel from the filament negative ter-
minal of the last valve and to the
carth terminal.

Next it i1s advisable to make the
acrial and ecarth connections to the
coil base, the ecarth connection to
the screen of the twin condenser. also
the connections to carth of one side
of the fixed condenser (.,

Then complete the filament con-
nections for the H.F. valve and then
the coil and condenger connections -
should be completed, thus finishing
off the input circuit of the H.F. valve,
Now complete the output circuit of
the H.F. valve, after which the fila-
nment connections for all the valves
should be completed.

9400000900
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Battery Connections

After this hias been done the wiring
for the rest of the set is pretty straight-
forward, and can be taken in order of
guid eireuit for detector valve—anode
circuit, grid circuit of Ist L.F. valve-—
anode circuit, and so on. It will be
found desirable to put in the leads to
the two output terminals at a fairly
early stage, while two leads which
may be left to the last are the two
leads going to the switeh, one from
the fixed condenser (., and the other
from the junction of the stopping re-
sistance Rg and the grid leak R,

After all the wiring has been com-
pleted it should carefully be checked
over to make sure that no mistakes
have occurred, and after this the bat-
tery leads mav he connected in
position. The L.T. and H.T. negative
battery leads are joined together and
soldered to the two left-hand contacts
of the change-over switeh, looking at
the set from behind the panel. The
I.T. positive tag can be placed under
the back terminal of the filament
resistance R,, while the two H.T.
positive spade tags may be placed
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respectively under the hack terminal
en the resistance R, and LD, of the
L.F. transformer.

The coils should now be put in
position, valves inserted and the
usual tests carried out to make sure
that no short-civeuit of the H.T. is
aking place at any point,

With coils and valves in position—
the ‘‘ Easy-Tune ”’ Four ready for
action.

We now come to the question of
the correct valves to use in this set.
For the first valve any H.F. valve
having an impedance lying between

13,000 and 30,000 ohms will bhe
suitable, e.g. P.M.5X, D.E.3B, ete,

u the 6-volt class. The detector
valve, however, should preferably be
a special  high-mu type of R.C.
valve having an impedance in the
neighbourhood of 70,000 ohms and
an amplification factor i the neigh-
hourhood of 353, e.g. Cosnros 3313,
P M5B, D.E.H.610, ete,

The L.F. Valves

The drst LF. valve should be

small power valve, if the greatest
purity of reproduction is desived.
If, lowever, a somewhat greater

degree of amplification is wisled for

then the use of an H.F. valve such ~§

as the P.ALSN in the 6-volt class,
in particular, will be found to give
a marked increase in signal strength.
The last valve may be a power valve,
if a great deal of volume is not to he
handled ; but where the et is to be
worked on a pretty strong ignal,
then 1t Is desirable to use a super-
power valve in the last stage, in order
to eunsure that no distortion Jdue to
overloading shall oceur.

Where it 1s not desired to use an
ordinary super-power valve, with its
rather low amplification factor and
high  anode-current  consun:ption,
and yet it is felt that an ordinary

A special grid-reaction winding is em-
ployed and can be seen to the left of the screen.

power valve would hardly be capable
of handling the volume, I can
thoroughly recommend the Cosmos
G-volt Red Spot 55R valve for this
position.  This valve not only has a
longer grid bias than an ordmary
power valve—though it is not quite
up to the usual super valve—but it
has an amplification [actor exceeding
the usual run of the latter, and I

have ‘ound, under practical con-
ditions. that it is capable of handling
very mnearly as much volume as a
pukka snper-power valve,

Preliminary Tests

As regards what voltage valves
to use, I myself have a preference
for 6-volt valves, though many may
prefer to use a 2-volt valve as rectifier.
I would point out, however, that

it is most important, where a 2-volt
valve is used as rectifier and higher
voltage valves are used in the H.F.
and L.F. stages, that the correct
filament resistance be used for the
valve with regard to the particular
L.T. hattery in use.
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Having jound that the set is O.K.
as regards the H.T. and L.T. circuits,
it should now be tested out in the
ordinary wav on the aerial, and for
this purpose it is advisable first of all
to use a somewhat low value of high-
tension oun the detector valve, and
screw the resistance Ry down to its
minimum value. This entirely cuts
out reaction on the detector valve,
and enables the set to be stabilised
as regards the H.F. portion without
complications being introduced.

Neutralising
Where a local station is available
E the HF. valve wmay be neutralised
by turning out the filament resistance.
| If, howerer, no transmission is near
f cnough to enable this being done
 {hen the maximum reaction demand
method should he followed.

The procedure of neutralising tle
set should be carried out in the
neighbourhood of 50 to 60 degrees
on the dial, and, if correctly stabilised,
at this setting the set will be perfectly
stable over the whole range of wave-
lengths covered by the tuning cou-
densers ; while owing to the eircuit
used a small amount of regeneration
15 introduced at the higher wave-
lengths where it is needed.

If with the dial set in the neigl-
bourhood of 50 degrees the reaction
control 1s adjusted so as that the
set is just mnicely stable, 1t will be
found- that fairly constant reaction
effect 1s obtained over the whole

No battery terminals are employed in
this receiver ; all connections, except
those to aerial and earth and to the loud

speaker, being made by means of flexible leads.

scale of the dials, and the set is thus
casily converted into a single-control
set by controlling the two tuning
condensers simultancously.,
I hope to deal with other points and
*the construction of the coils in a
future article,
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CROYDON
CALLING/

By a Special Correspondent.

ignt  vears of practical ex-
perience of wireless control
at the old aerodrome at Crov-
don bLas made it possible to devise
a new and greatly improved system
of communication, and London may
proudly boast of the finest aerodrome
in the world, provided with the most
up-to-date wireless equipment which
the present-day technique has beeu
able to design.

Four transmitters working on dif-
ferent wave-lengths, and receivers
embodying the latest improvements
of wireless control, have heen installed
for communication with aireralt in
flight and with other aerodromes.

The wireless control of aeroplanes
and direction finding are centred in
the ‘aerodrome control tower, an
mpoging structure rising some 80 ft.
above the ground. In the wireless
room. situated in  the tower, a
wireless officer 15 in constant touch
with the aeroplanes in flight. He is
in control of the receiver and the
direction finder, and also operates
tlree of the four {ransmitters at the
transmitting station at Mitcham some
2} miles from the aerodrome.

Four Transmitters

One of these three transmitters is
arranged to transmit on telephony
on 900 metres, the second one on tele-
graphy, and the third one is a spare
transmitter. The fourth transmitter is
controlled from a separate route
traffic wireless room. It is intended
to adopt in the near future a second
wave-length in the neighhourhood of
1.500 metres for working telegraphyv
with aeroplanes, thus leaving the 900
wave free for telephony working with
aircraft.  Ae all the transmitters can
work on any wave-length between
800 and 2,000 metres, a change in
wave-length is simply a matter of
adiustment.

Some distance {rom the control
tower s a separate room--the route
traffic wireless room—where reception
and transmission takes place on 1,400
metres. mainly with other aerodromes,
for the exchange of route traflic mes-
sages dealing with the departure of
aircraft and other service matters.
The wireless ofticers in the control
tower and in the route tratfic office
work independently of each other,
and matters are so arranged that no
interference 1s possible hetween these
two oflices.

“Spccial Receiver
The receiving and direction-finding
gear consists of a radio-goniometer
unit, used to determine the bearings
of aircraft in ilight, which is coupled
to a Marconi type Rg.14 multi-way
lireetional receiver. Tlis is the latest
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type of aerodrome ground receiver,
arranged to receive telephony, con-
tinuous-wave, and interrupted con-
tinuous-wave signals on any wave-
lenuth between 800 and 2,000 metres.
The instrument is designed for work-
ing on wave-lengths on which many
services are conducted simultaneously
and  therefore incorporates great
selectivity.

The Mitcham Station

The transmitting station has been
built at the southern edge of Mitcham
Common, 2} miles from the aero-
drome. By placing the transmitting
station a few miles from the aero-
drome, the four transmitters can be
worked simultaneously without eaus-
ing interference with the reception of
signals at the aerodrome itself, ard,
at the same time, no obstruction is
is caused at the aerodrome by the
masts,

Four lattice-masts each 100 [t in
Leight are placed at the four corners
of a square, and serve to suspend
four identical acrials of the inverted
“L” type, each horizontal limb
measiring 145 ft. The aerials are of
the four-wire cage type, spaced on
light metal hoops, 3 ft. in diameter.

The four down leads are connected
to four lead-in insulators on the roof
of the transmitting building, which
1s located in the centre of the trans-
mitting site. The four lead-in in-
sulitors are placed in a row on the
roof along one of the walls of the
building, above the four aerial tuning
inductances of the transmitters.

This 1s the wireless room in the new contro! tower at Croydon. From this room three

of the transmitters at the transmitting station at Mitcham, 2} miles away, can be oper-

ated by systems of remote contro).
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On the table you will see the microphone and
Morse key, and, to the left, the direction-finding unit.

{Marconi Co.)

€
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Under this heading month by month our
Broadcasting Correspondent will record the
news of the progress of the British Broadcasting Corporation,
and will comment on the policies in force at B.B.C. headquariers.

The Menace of Rigidity number of these concerts. T presume it was  playing
sale ” as against possible box-office failure. But there
was no real danger. The Prom. public has nothing to do
with ordinary listening as such. Savoy Hill might radiate
the lot, and still the hall would be crowded. Anyway,
all music-lovers throughout Britain will hope for much
more generous doses of this year'’s Proms. ““ on the ether.”

s machine-like precizion with which B.B.C. pro-
granmies are now arranged is not without -its
disadvantages. The most serious of these is

obviously undue rigidity. The excuse used to be that in

order to get the programmes published it was necessary
to arrange them six weeks ahead of performance.
But more recently, so many syllabuses and outlines of

“courses ’ and “ series”’ have heen undertaken that

items are being forecast with detailed accuracy for six i et e T Thce forh the
and eight months ahead. Thus the quarterly Dulletin of N lon 1 “ e i =

. : “uplift ” school of thought. With so arts of th
some obscure society is apt to prevent the acceptance Lo %)]tt 10:t lll'z(t)en L \\ouTlll e T 11 o *Sc ileentp F{JSut thtere
N 5 . o . X A { 'S O : 5
of a broadecast of keen topicality and importance. This arg 0.1111 " wlhich e(:i\'e 'r'sLe tol'u;trlz 1‘1La1;l anpreh nsione
tendency to “robotism” is more pronounced now than re ponts S ' jus vle apprefie ;

: . 2 . b h lef hese is involved in t 1
ever before, and I commend it to the serious consideration Ijﬁ(ll ps t-x {5 Clhdlfé Ofazllilizr 1vs fLr go ode1l'a t.olllf,t, b iss?i
of Savoy Hill. phrase ™ adequate mu Y peration.” As i

most reports of the kind, the sting is in the tail. Hence

Caotain Eckersley’s Future oie is not surprised to discover that recommendation 11

T understand- that the popular Chief Engineer of the Outlix}es wl;at the con}luittee considers is “‘ adequate
B.B.C. is cumulatively unhappy about the preposterous machinery for co-operation.”

““New Ventures in Broadcasting”
The report of Sir Henry Hadow’s committee on adult

delay of the Post Ollice in sanctioning the whole new It suggested fh&t‘there be set up a Central Council
Regional Scheme of distribution. Unless a more accom- for Adult Iducation “composed of representatives ap-
modating attitude is shown in official circles T should not pointed by important educational bodies, and of a

be surprised to see Captain Eckersley leave the B.B.C. ) . -
and joiL:l some coucern 1}1)1 the trade, Ol'}b'till‘t a commercial MELBOURNE RECEIL
=how on his own. : o FD L

He is known to have received a number of most tempt-
ing offers in the past three yeais; but up to the present
his hopes of the Regional Sclieme were strong enough to
resist the lure of rapid wealth. But even Captain Eckers-
ley’s patience is not unlimited, and if he receives many
more buffets from officialdom, I would not be at all sui-
prised to discover him in the trade, where he would be
royally welcomed. It would be an intriguing situation.
The first set marketed with Captain Eckersley’s name and
authority behind it might well reap a considerable fortune
for all concerned.

The Proms. Assured Again

T gather that Jespite difficulties of revised terms the
B.B.C. las managed to reach agreement with Messis.
Chappell, with the result that the 1928 Proms. are now
assured. Last year there was an eight weeks’ season,
this being a fortnight shorter than the traditional season
of Proms. at the Queen’s Hall. Tt is planned this year
to split the difference and put on nine weeks.

I hope that the B.B.C. realises that its only mistake

VED IN MOTOR CAR

Whilst travelling along the Kentish lanes in the motor car shown,
; . P a successful attempt was recently made to pick up the 3L O
last year was that it did not broadcast o sufficient pMelbourne sta¥ion direct. g g e
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proportion of nominated members, to which certain powers
and responsibilities in connection with the planning of
education and with the problems of listeners should
progressively be delegated.” This, in my opinion, is exceed-
ingly dangerous-doctrine. :

The kind of adult education that is suitable for hroad-
casting should be handled by the same people that look
after the entertainment. Otherwise the real-function and
capacity of the microphone will be speedily overlooked
in a breathless rush of highbrowism and uplift. Tam very
surprised to see the signature of Sir John Reith appended
to a report including a recommendation which, in effect,
would deprive him of a considerable part of Lis executive
power.

The Controversy Fiasco
The almost negligible interest aroused by the alleged
“ controversial occasions ” aranged by the B.B.C. to
mark their “ new freedom ” proves finally the unreality
of the campaign against the famous “bar.” The pro-
nouncements of party speakers on the plans and prospects
of their parties have fallen extremely flat, and it is doubtful

OUTSIDE BROADCASTS

These amplifiers, which were used to broadcast the Oxford and
Cambridge boat race, will be in use all the summer for relaying
sporting events.

whether they have had as big an audience as (o the most
unpopular of the stereotyped talks.

So one can only hope that Savoy Hill will draw the
correct moral, and decline to allow any more of its taleut

5
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and resources to be diverted from entertainment as such.
When the General Election comes round, the party
leaders will have entertainment value for listeners; and
they should be put in on these grounds along with Clapham
and Dwyer and other good topical turns.

Broadcasters or Publishers?

The continued expansion of the publishing activities
of the B.B.C'. is slowly but surely exasperating the patience
of the trade whose territory is being thus invaded. More
than £100,000 appears to have been added to the B.B.C.
revenue last year from profits on publications. First
there was the “ Radio Times,” then came * World
Radio,” and then there followed on scores of subsidiary
publications, all carrying generous advertisements, and
all tapping the appropriations, big and little.

Nor is there any sign that the appetite of the B.B.C.
is nearly satisfied. Canvassers working under instructions
from Savoy IIill cheerfully predict the increase of revenue
from publications to a quarter of a million a vear. If
this comes to pass, it may well create a serious situation
for some publishing concerns

The unfair thing aliout the competition of the B.B.C.
in the publishing world is that it is huilt entirelv on
microphone publicity, which costs nothing and which
s remarkably effective. In fairness to competitive
publishers, the B.B.C. should not be allowed to use the
nicrophone to sell its papers, books and pamphlets. So
keen is the interest taken in the problems involved in this
that there is strong probability of an attempt at Parlia-
mentary pressure.

John Ansell’s Success

During the eighteen wonths in which he has been at
the head of Savov Hill's permanent orchestra, John
Ansell has achieved wonderful results in that quietly
efficient, unobtrusive wav so characteristic of him. His
qualities as.u disciplinarian, combined with his orderly
mind, soon manilested themselves in much better team-
work on the part of the orchestra

Then his versatihty broadened the range of effective
work which could. he covered. And finallv his foresight
in nursing fresh and likely talent has guaranteed a steady
progressive improvement. The career of Jolhn Ansell with
his haton at Savoy Hill is one of the pleasantest and
most. satisfactory chapters of the chequered history of
that mstitution.

Radio Drama Stagnates

What of radio drama concerning which the B.B.C.
used to talk so much? “ The White Chateau,” given
in 1925, represented the high-water mark of B.B.C.
radio drama. Sowme of Cecil Lewis’s productions since
then have been moderately successful, but no one could
defend the proposition that a new technique has been
discovered. Noises are well done, but the average radio
drama is still profoundly unconvineing.

T do not blame the broadcasters or those respousible
for this part of the work. It mav well be that it is useless
to search for a new technique. Successes such as “ The
White Chateau’ are dependent on the presence of soe
strong sentimental motive, a kind of resurgent topicality
which carries them through. Without this they would
not succeed, however well written, constructed and acted,
I would suggest to the I3.B.C. that it should undertake
only a very few radio dramag, perhaps only two or three
a year, but always related to some strong emotion actually
present in the minds of listeners,

www americanradiohistorv com
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Probably the best, if not the most spectacular,
Television so far achieved was that recently
Here are some
interesting facts about this experiment.

demonstrated in America.

From a Special Correspondent.

y arranging an application of
long-known television prin-
ciples the General Electric

Company, with the Radio Corpora-
tion of America, have been able to
transmit the smlleb of a voung woman
and receive them iu three New York
liomes.

At the transmitter was spinning
before an arc-light a disc 24 in.
wide, with 48 loles near the edge,
arranged like the first coil of a
spiral.

‘“ Exploring ” the Object

When the disc was stationary a
Leam of light passed through the
hole nearest the edge. A lens then
directed it through a square hole in
a box immediately in front, and then
to a point just above and to the left
of the head to he televised.

As the disc was turned siowly the
beam of light travelled to the right

and as it dis sappeared a beam r}uuuﬂh
the next disc hole—a little lower
down—travelled across the top of
the head.

An ordinarv electric motor re-
volved the disc 13 times a sccond,
and so the face was covered 18 tinles
a second. At this speed the face
seemad to be lit up by ordinary
ilood-lighting.

The *‘ Elcctric Eves
Before the “ vietim,” however, were
grouped photo-eclectric cells, move in-
stantancous in their action than our
eyes. The cells thus gave out electiic
currents corresponding to the light
reflected as the beams passed over
each light or dark part of the {ace
In the receiver cabinet there was
a disc exactly like the one at the
trapsmitter. Up on a shelf behind
the disc was a veon lamp which

3y
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| iz PROGRESS

responcled hmmediately to variations
of current, representing \“ariatiom of
light and shade as “seen ™ by the
photo electric cells.

When the disc was spinning exactly
in time with the one at the trans-
mitting end—several miles away—
an observer looking through an aper-
ture near the top of the cabinet could
see built up in pink and black @
fau]y clear moving image of the mce
The image was only 14 m. square,
and magrifying lenses set m the
aperture made it appear twice the
size.

M. Edouard Belin, who recs

tly gave a
Television demonstration at Lyons.

Theze were the csseatials in the
cets nsed in the world’s first demon-
stration of Lroadcast television to
homes, but although interesting, it
did not prove the pmuabﬂz‘ly of the
arivel of real home television for
reasons to be mentioned later.

Dr. Alexanderson has been working
for months on his “ television pro
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jector,” a large drum with variously-
set mirrors round the circumference.
As this drum revolves beams of light
dirccted on it are zigzagged over a
sereen to build up the received image.

This promised a new system of
television reccption, but when the
“ television to homes” demonstru-
tion was being planned it was decided
that the mirror drum, while having
advantages, was too clumsy. Discs
with holes were therefore used.

Adoption of these dises would not
solve the almost insuperable problem
of a cheap and simple television set
for the home, capable even of com-
paratively crude image reproduction.
They had often been used before.
and were even suggested by Plotnow
as long ago as 1834.

Methods of Synchronising

Usual ways of ensuring that the
apparatus at the rcceiver shall be
running exactly in phase with that at
the transmitter are:

To use a synchronous motor and
transmit a cpcmal synelironising
wave, or

To synchronise with a tuning
fork.

These devices mean monoy, e\pﬂrc
care, amplifiers, and other elabera.
ticns, each of which takes television
a step farther from the home.

An ordinary clectric motor made
{or household use was therefore fitted
in the receiver and manipalated by a
hand control.  Bat this indicates
delicate and expert control, and is
not satisfactory for the home.

It must be pointed out in con-
clusion that the experiments were
carried out at great costs, bath
financially anl in respect to man-
power—it is said that 1,000 cn-nnncrs
participated.
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ow many different wvalves are
there ¢ That is a question I
am often asked by worried
constructors who are vainly attempt-
ing to solve the problem of choosing
three or four wvalves for their
sete from the multitude of D.E.s,
S.PUs, 8.5, ete., that flood the
market.

The answer is, “1 don’t know.”’
The more I try to compile a complete
list, the more am I convinced of the
hopelessness of the average con-
structor's tagsk. There are certainly
nearer 400 than 300 different receiving
valves available for ordinary use, not
counting mains valves and special
types.

Increasing Chaos

It s only natural that when one
manufacturer brings out a valve the
others must either copy or go one
better, but thev must have a valve
that can take the place of the one
that has just been pluced on the
market by their rival.  Consequently,
with cight large valve concerns we
have practically every valve in eight
“ different 7 specimens.  What a
diffieult task for tle average man
when he comes to choose between
A B, C D, E F, G, and H—all
placing an ““eminently suitable”
valve on the market! And for the
most part they are all “eminently
suitable ” in that they run very close
together with reguvd to character-
istics, and one make 1s often just as
good as another. But, even so, it
does mnot help the man-in-the-street
very much because he has to carry
in his head a conglomeration of weird
signs  How is he to remember
that the D.E5, P.M.6, 610 LI,
B4 are more or less interchange-
able ?

ITTTTEE TN
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There are ncarly 400 different

receiving valves on the Dritish

market, Is it not time a definite
nomenclature was adopted ?

By K. D. ROGERS.
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What is required is a proper, lucid,
and simple means of valve nomen-
clature that will denote the use for
which the valve was designed and
sufficient of its characteristics to
enable the average man to decide
upon the type he requires without
laving to delve into a pile of cata-
logues and makers’ lists—to emerge
in still more of a quandary.

The best attempt at simple classi-
fieation, in my opinion, was made by
Messrs. Burndept when thev insti-
tuted the “ H.L.” method. This has
Leen followed by several firms, but
not with the enthusiasm I would like
to liave seen. Thus we have the
D.E.L.610—a wvalve of the dull-
emitter L.I". variety needing 6 volts
and taking ‘10 amp.

But why the D.I5. ¥ Most valves
are of the dull-emitter type, and, it
not, surely the 10 will show what
class of filaiment they have ¢ Burn-
dept’s used to denote their valves as
H., L., LL, and H.Li, showing that
they were for H.F., L.I., super
power, or general-purpose use. These
letters were followed by the filainent
voltage and consumption as in the
above case. Sowe had the L.1.525—
a super-power taking 5 volts and 25
amp., and so on.

A Simple Scheme
Now why not incorporate the intpe-
dance and magnification factor as
well and denote the valves in some
such scheme as follows :
544

H.¥. valves could be denoted as
H. for H.F., preceded by the filament
voltage, and followed by the magnifi-
cation factor, and then the impedance
in thousunds, e.g., 20/30—which in-
cidentally gives at a glance the
nmutual conductance. I do not think
that the filament current consumption
need be stated in this case, Lecause
most valves have consumptions of
075 to 15 or - 25 amp. The full
details would be given on the valve
box, of course.

Typical Examples

Thus an H.F. valve having a
fil. voltage of 6 and an impedance
of 30,000 with maguification {factor
of 20 would be denoted as 6 H.20,30
while a  general-purpose ” valve of
2 volts fil. voltage, with magnification
ol 7.5 and impedance of 13,000 would
be denoted as 2 H.L.15/08—the mag-
nification factor being taken to the
nearest unit for classification purposes,
and correctly stated in the fuller
details given with the valve,

Screened-grid and very high mag.
valves would be classified as follows:
the former would be 6 8.G.110/180
and the super-power valves would be
6 5.P. 03,2.5 for valves of the 6-volt
screened-grid 180,000-ohm  110-mu.,
and  6-volt S.P.  3-mu.-2,500-ohm
classes.

The question of nomenclature is
hecoming really serious, for confusion
upon confusion is arising owing to the
large numbers of valves constantly
being put upon the market.

Such a classification as T have
suggested, though not by any means
perfect, would, I think, do something
towards clearing up the confusion
which at present exists in the minds
of constructors and the general
listening public.



Details of aningenious device for automatically controlling the volume
of reception.

By J. C. JEVONS.

ITERE are various wavs familiar
to broadcust listeners for regu-
lating the volume of sound

coming irom the ioud speaker. These
wsually involve an adjustment by
hand of a suitable knob controlling
e'ther the filament current or grid
hias on one or more of the valves.

It is quite another matter, however,
to devise a scheme which, without
any manual control, will automatuically
ensure o steady output from the
loud speaker, irrespective of Huctua-
tions in the strength of the incoming
stgnals.

A Transmitting Problem

Such an arrangement would ob-
viously serve a very useful purpose in
preventing the irritating cflect due
to fading where—especially when
listening w0 a distant station—a
period of full-strength reproduction
1s followed every few minutes either
by o compleie ~fade-away” or else
a spell of bare andibility.

To some extent the same problem
oceurs in transmission, particularly
in systems where the original micro:

phone current 1s passed through
several banks of amplifiers before

being apphed to modulate the carrier
wave.

Here the effect of slight accidental
variation in the strength of the
speaker's voice 1s amplified up out of
all proportion to the original fault,
and develops into a *‘ blast > which,
quite apart from its unpleasant effect
upon the ears, may cause serious
damage to the transmitting gear
particularly the valves.

““Gain Regulation”
In the ordinary way any such hap

ening 18 circumvented by means of
i) 4

a control panel placed in charge ol a
special operator, who listens-in at the
transmitting station and supervises
the output generally, raising or
lowering the overall amplification by
hand control as the need arises.

1t is possible, Lowever, to make the
“enin regulation,” as it is called,
perfectly automatic.

In broadeast reception, fuctuations
in strength due to fading are usually of
the order of several minutes’ duration,
so that the “ control ”” is well within
the himits of practical requirements.

Also Prevents ‘ Blasting”

A circuit arrangement which has
been used in commereial long-distance
signalling for securing the same result
is illustrated in the diagram. Here part
of the output from the rectifying valve
D is shunted hack to operate a
delicate relay, such as a thermal
ammeter, which in turn changes the
grid bias on the tirst H.F. valve from
one definite setting to another accord-
g as the strength of signal rises or
talls.

Although this does not afford such
an elastic range of control as the one

MobperRN WIRELESs

As will be seen from the drawing,
part of the rectified current flowing
m the plate of the detector valve D
18 fed back through the transformer
T to a thermal ammeter W. The
length of the wires W, it must be
understood, increases or decreases
according to the strength of the recti-
fied current flowing through them,
and the resulting change in tem-
perature. ~

Alternative Grid Bias

When the current is too weak the
wires W contract and straighten out,
thus  pulling-over the delicately
pivoted armature R, so that it makes
contact on the left-hand side. This
cuts out the heavy bias battery B,
and inserts a weaker battery B.,
The result is that the H.F. amplifier
valve V, is now working on a more
sensitive part of the curve, and the
overall amplification through the
systenl 1s increased, with a corre-
sponding gain in output from the
loud speuker.

On the other hand, if the loud
speaker response is excessive, the
current through the thermal wires W
rises. Under the increased heating
effect, the wires lengthen and allow
a spring S to pull back the armature
R on to the right-hand contact.
This restores the heavy negative
bias from the battery B, so that the
loud-speaker response is immedi-
ately cut down to normal strength

| lid. Note.— Another scheme for pro-
viding an automatic control of volume
was described in the April issue of
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By means of a thernmo-ammeter the étrength of rece ption'is automatically controlled as
shown above.

previously described, it will clearly

prevent the rcceived signals from

sinking to inaudibility on the one

hand, or “ blasting ” on the other,
545

MoperxWirgLess. This scheme is due
to an American scientist, and is essen
tially a method of biasing an H.F.
valve with fed-back cnergy.]
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Further practical details of the short-wave recetver described in
last month’s “ M.W."”

By C. P. ALLINSON, AM.IR.E.

which T have carried out with

the short-wave reeeiver swhich
I described last month, I-have come
across somwe interesting points con-
cerning the handling of this set and
cetting the best results from it.

The chief of these problems has been
the reception of very short wave-
lengths in the neighbourhood of
10 metres. My original attempts

[ ]
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E_\z the course of some experiments

— THREAD
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to get down to this wave-length were
mmade with a single-turn coil having
a two- or three-turn reaction coil
coupled to it. T found, however, that
this was very irregular in its action,
and, further, was extremely liable to go
ofl into a bad grid-leak howl if the
reaction was increased so as to get
the set just oscillating. The reaction
was also very patehy, and T was not
at all satisfied with the handling of the
receiver.

Reaching Down

In order, therefore, to get down to
the lower wave-lengths, 1 decided
to make up a special ultra short-
wave coil consisting of two or three
turns of wire, being »nly an inch in
diameter.  First ot all, I started by
winding the coil with four turns of 10
gauge wire an inch in diameter, spaced
about § in. The reaction winding
onsisted of seven or eight turns of

thinner wire wound in single-layer
fashion and stuck up solid with
shellac so as to prevent the vibration
of mdividual turns, which would, of
course, aflect the reaction and tun-
ing controls of the receiver.

On plugging this coil into position
I found that although a better control
of reaction was obtained than by the
use of a single-turn grid coil, it was
nevertheless still uneertain in its
action and extremely liable to give
rise to that unfortunate grid-lealk or
threshold howl whieh, bursting forth
at & moment when you least expect
it, leaves you deafened for some
five minutes.

That Threshold Howl

Now in the course of my short-
wave experiments I have usually
foundl that this form of grid-leak
liowl is either due to incorrect aerial
coupling or incorreet reaction-coil
coupling. To test out whether the
aerial coupling was alfecting the
reaction control in this manner, 1
pulled out the aerial coil entirely
and disconnected the aerial from the
set.  The difficulty, however, still
persisted.

It was therefore clear to me that the
trouble as due to the coupling
hetween the reaction and grid eoll,
and T therefore stripped out the
reaction coil which I had tried and
put in another coil which was made
as follows: 1 wouud twelve turns of
28 gauge D.N.C. wire m jumble
fashion on a {-in. former, binding the
whole thing tightly together with
thread. .

When this reaction coil was com-
pleted it was found just to fit inside
the first turn of the grid coil, and 1t
was therefore carefully placed in
position and securely fixed so as
to prevent any shake; the actual end
of the coll to which it was coupled
being the low-tension end.

It was found that with this coil
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a delightful control of oscillation
was obtained over the whole range
covered hy the four-turn grid coil with
the aertal removed. With the aerial
coll placed in position, however, a
bad dead spot was found, even with
the coil placed at the loosest coupling
setting, and a swmaller acrial coil
consisting of three turns only was
niade up and tried out. This was still
found to give a slight dead spot which,
however, was eaxily got over hy
slightly increasing the ILT. on the
detector valve.

Still Lower

On measuring up the wave-length
range of this coil it was found that it
went up just above 2NXAD and
down to about 1! metres. In view
of the fact, however, that considerable
overlap was present-—more, indeed,
than was necessary with the next coil
up in the range-—I determined to cut
the number of turns on the grid coil
down still further and see how far
down I could get with the set.

While testing out this coil I

" actually listened to a test transutission

from 2X A D, who was carrying out
experimental work with PCJJ and
583 W. Speech was perfectly clear,
although there was a little high-speed
fading, but there was very little 1
missed of one side of the conversation.
I noted while listening to him that, in
the pauses where P C J J replied to
him, I heard some faint talking
in the 2 X A D «tudio, and on listening
carefully the explanation suddenly
came to me. 2 X A D was receiving
PCJJ on the loud speaker and
P € J I's reply was being picked up
by transmitting microphone and being
re-broadecast. Had that loud speaker
been placed a little closer to the micro-
phone I could have sat here in London

r 227

LxraEnsIon
favore

and listened to beth sides of the
conversation being carried on between
America and Holland. 9

To return, however, to the point
in question, T next reduced the grid
coil to three turns, and experimented
with different sizes of reaction winding
to find which would give the smoothest
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and most consistent control of re-

action. I found the correct number
of turns to be seven, the came
construetion of the reaction coll

and same method of coupling it to
tlie grid coil being employed as before.

In making up the smaller grid coil
I removed the turn trom the grid
end of it, which also had the efiect
of toosening the coupling between the
erid and aerial coils.  With a three-
turn coil it was found that the whole
wave-length range was froms ap-
proximately 18 metres down to ahout
135 metres, and it seemed to be
rather obvious from this that I was
fast approaching the lower limits
of the receiver below which reception
could not he carried out owing to
the shunt capacities which existed
in the receiver. 1 determined, how-
ever, to persevere and see how far
down I eould get. It was obvious
that the grid coil could still {further
be reduced, and vet retain a certain
amount of overlap with the next
coll up.

Smaller Grid Coil .

T therefore took a further turn off
the grid coil, and now found that in
order to obtain satisfactory reaction
nine turns for the reaction coil

were tequired.  With this coil 1
found that the wave-length range
was approximately from 175 metres
down to about 12°5.

Critical Reaction
With the two-turn coill it was
found necessary to use hetween nine
and ten turns of fine wire, bunched

together as a reaction coil; the
actual value that T found most
suitable being mnine turns. The

number required may. of course,
vary a turn or so, according to the
method of winding employed. This
coil was placed inside the low-tension
end of the grid coil, and was supported
bv means of threads so as to keep
its coupling constant with the grid
coil. I found that one turn too many
resulted in the receiver oscillating
over the whole range covered by the
tuning ¢ondenser, even with the
reaction condenser set at zero. unless
the value of H.T. was reduced on the
detector valve: and as 1 wished to
keep the rectification efliciency high,
1 preferred to use as high a voltage
as possible on this valve, so that I
determined to reduce the size of the
reaction coil. The construction of
this special short-wave coil ts shown

|

H
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A good idea of the size of the smallest grid coil with its accompanying reaction windi

can be obtained from t'.is photograph.
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on the sketch in Fig. 1, which I think
makes the construction fairly clear.

I had hoped that I might possibly
he able to get down aus low as 7 or 8
metres. but I am afraid that it 1s
out of the question with this set
owing to the various stray capacities
lumped across the grid coil, which
present a definite limit to the lowest
wave-length receivable.

The Grid Potentiometer

Having dealt with the question of
getting down on to the very short
wave-lengths with this receiver, I
will now turn to that of obtaining
maximum efficiency from the set.
The most important point to bear
in mind is that if anything lke
satisfactory efficiency is to be ob-
tained the control of reaction mwust
be smooth and progressive. It is
for this reason that a potentiometer
has been incorporated in this receiver,
so as to enable the grid potential of
the detector valve to be determined

at a value most suitable both for
rectification and smooth reaction
control.  For iustance, it mav be

found in many cases that where the
slider is placed on the positive end
of the winding, so that [ull positive is
applied to the grid of the valve,
although the signal will be exceedingly
strong. backlash will be present
in the escillution control, and thus
make it difticult to get the best
results from the receiver.

On the other hand, if the slider
is placed in the negative end so that
zero bias is applied to the grid of the
valve, reaction is so smooth as to
make 1t Lmperceptible when going
in and out of oscillation, but there
will quite likely be a serious drop
in signal strength. By suitably
adjusting the potentionicter, however,
it will be found possible to find
point where the signal strength is up
to standard, while the smoothness
of reaction leaves little to be desired.

Important Leak Value

Incidentally, I may mention lere
that slicht variations in the potentio-
meter will be required in some cases
when a different coil is used.

Another component which has an
important eflect on the reaction
control is the grid leak. An unsuitable
value of grid leak would make it
extremelv difficult to obtain smooth
reaction control, and will also ad-
versely affect signal strength.

Tt is also important that the grid
leak used be a reliable one, for if of
poor quality it may become noisy and
entirely drown reception.



MoperN WIRELESS

The question of aerial coupling
should also be imvestigated.  Last
month T mentioned the nsual method
for overcoming dead spots, but at
the sanie time it is advisable to use
as tight a coupling hetween your
serial and grid colls as possible with-
out dead spots or difliculty in obtain-
g a satisfactory reaction econtrol
being experienced.  Allied to the
question of the aerial coll to use is
also the question of an aerial.

A Question of Aerials

Working the other night on
2XAD, 1 found that I obhtained a
most marked improvement in signal
strength by transferring the set [rom
my own aerial, which 1ncidentally is
not a very long one, to a small
counterpoise which I had had erected
for transmission work. The aerial
is actually about 30 f{t. high, and is
probably ahout 30 ft. long, the down
lead not being more thaun about
20 to 25 It. at the outside, since the
set is located on the frst floor. The
counterpoise consists of 20-ft. length
of wire carried horizontally about
1 It. from the wall, and is about 12 ft.
from the ground. The lead to the
counterpoise does not go to one end
of it, but is tapped on at about a
quarter the way along. Usiug this
instead of the aerial lead resulted in
a very marked increase in signal
strength on the very short waves.

Further, in order to obtain the
maximum efiiciency from this set
you should overhaul your earth
lead carefully. My earth lead which
rung to a water-pipe is not more
than 6 or 8 f{t. long, and owing
to the fact that 1 have recently
moved into my present residence it
is only twisted round the water-pipe
anc no proper clip used.

Efficient Earth Essential

In the course of my experiments |
had- occasion to remove the earth
lead from the set, and mwuch to myv
surprise I found that it made no
diflerenee at all to either the signal
strength of the station I was receiving
ror to the tuning. Thiz test, as a
matter of fact, was carried out on
2 X A D, while I know that the earth
i3 functioning more or less satisfac-
torily on the broadeast wave-length
ince its removal from a set working
under these conditions causes a very
marked drop in signal strength. It is
apparent, however, that it is abso-
Iutely useless for short-wave work
and, needless to say, it is being over-
hauled with all possible dispatch.

The next point to cousider is the
question of valves to use in this set.
I myself am using a high-mu R.C.

valve as the rectifier, and two valves
which [ found exceediugly efficient
in this position are the Mullard
PALBB and Cosmos S.P.55B, both
being 6-volt valves. Care should
he taken in the choice of this valve,
not only from the point of view of
obtaining smooth reaction and good
signal strength, but also from the
guestion of obtaining a silent hack-
ground. Ihave found that some valves
tend to give a rather noisy backgronnd
while others are exceedingly miero-
phonic.  With some valves it is
impossible. for instance, to tune a
station in, for the simple reason that as
soon as the tuning dial 1s touched
the valve gives out a loud ringing
noise which makes it impossible to
Lear any signal.

The L.F. Side

On the other hand, a valve which
gives a noisy background, consisting
of a continuous rushing sound, again
makes it difficult, if not impossible,
to read a weak signal, and if a valve
- functions satisfactorily in a short-
wave receiver in the neighbourhood of
10 to 15 metres there is nothing very
much wrong with it.

The first L.I. valve is resistance-
capacity coupled to the second L.F.
valve, and in view of the value of
the coupling resistance used in the
unit which I have employed, the right
valve to use here is again a high-mu
R.C. valve. For the last valve a small
power valve may be employed or else

. an H.F. valve. I myself am using at

the moment an H.F. valve of the
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P.M.5X, D.ESB tvpe, and find that
this, of course, gives increased signal
strength over an ordinary power
valve. It was also quite satisfactory
with a lond speaker which had a high-
resistance  high-impedance winding,
though in many cases it mav he
desirable to use a small power valve,
or a valve which certainly has a
lower impedance than that which I
am employing at the moment, in
order to obtain Dbetter reproduction
on the loud speaker.

Avoiding Hand-Capacity

In view of the fact that my carth
lead was not acting as an earth on
this set, I found that I was getting a
certain amount of hand-capacity
elfects from the front metal panel,
which instead of heing at earth
poteuntial, as it would be if my carth
lead really went to earth. is up in the
air. I therefore fitted a couple of
extension handles to the two vernier
confrols on my slow-motion dials,
and the method of attaching these is
shown in Fig. 2. The extension handle
¢onsisted of a 4}-in. length of inch
ebounite rod, it being tapered off at
the end to about $ in., drilled up the
centre at that end and tapped out
2 B.A. The other end was milled for
about an inch, so as to afford a good
grip, and the small adjusting knob on
the vernier dials was removed and
the exteusion handle screwed on in
its place. Two of these handles were
used, one for tuning and one for re-
action, andl were found greatly to
facilitate the handlhing of the receiver.

s s o =

Testing a receiver by means of a special test-beard which enables faults of any kind to be
located
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ld this two-val
| amplifier will

OU can build a 2-valve amplifier—to give
perfect loudspeaker results in con unction
with your present crystal or 1-valve set—at

a cost of only about £1 8s. 6d. The parts
required for a conventional 2-valve amplifier
are as under:

1 Lissen L.F. Transformer - - - - = o 8/6
1 Lissen R.C.C. Unit - - - - - o o 4/-
1 Lissen Rheostat ( 7 ohms) - - - - - - 26
2 Lissen Valveholders at 1/- each - - - - - 2/-
1 Lissen Fixed Condenser - - - - o o 1/-
1 Lissen Filament Switch - - - - - o 1/-

19s. Od.

1 Ebonite Panel, size about 8" x 6" x }" - o c
1 Ebonite Terminal Strip, about 5" x 2”"x }” - - - 1/-
1 Baseboard (from your local joiner), 8" x 6" x }” -
Screws, Terminals and Wire, about - - -

Total cost (except valves and batteries) -

10,000 radio dealers will sell “you ali
these parts at the prices stated. No
matter what may be specified in any
circuit or instructions you are buildiag
to, use Lissen parts wherever you can.
Your radio dealer will also willingly
tell you how to connect every circuit
you are interested in if you tell him
you intend to use Lissen parts and buy
them from him.

NS
20-24, Friars Lane, Richmond, Surrey. : _ - : o . (Managing Director : Thonwms N. Cole.)
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A MW Standardt

—_Loading Coil NC-

By G. P. KENDALL, B.Sc.

T was decided some cousiderable

l time ago that scts with switching

for long and short waves would
occupy a very important place among
future designs for the home con-
structor, and a good deal of work
has been done on the subject in the
“AM.W.” Research Dept., as will
have heen gathered from a preliminary
announcement elsewhere regarding a
special four-valve set to be described
m & future issue.

In the course of this work it was
realised that loading coils of prac-
tically identical types were being
used in one way or another in nearly
all the circuits we were working upon,
and this seemed worthy of separate
investigation before procecding fur-
ther, Tt was soon found that certain
main features were common to all
the loading coils which we had used,
and it seemed that by making certain
special provisions in the design it
would he possible to standardise a
specification for a loading coil which
would serve for a very large pro-
portion of the future © all-wave ”’ set
designs.

Helping the Constructor
Ohviously it would bhe a

great

main winding by the constructor
himself in a few minutes.

It is not proposed to fix any of the
details of construction of the standard
coil in the specification, since there is
nothing critical about it, and any
scheme which suits the convenience
of the individual constructor or
manufacturer will serve the purpose,
within the following limitations:
the overall diameter should not
exceed 3 in., nor the length 2 in,

What is Required

The method of winding should be
of a type giving fairly low self-
capacity and reasonably low high-
frequency resistance, and, olviously,
it should be of one of the “ con-
centrated ” types to enable a reason-
ably stout gauge of wire to be used
and yet maintain the necessary
compactness. It has nol been found
satisfactory to use a plain single-
layer winding of the very fine wire
often used for long-wave coils; to
compress the coil within the desived
limits it would be necessary to use so

:;———_——-————-—-———'l
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The coils which we are using are
constructed as follows: The former
s a piece of “ Becol ” ribbed tube,
with an outside diameter of 3 in.,
and a length of 13 in., with six ribs.
In each of these ribs cight slots are cut,
down to the full depth of the rib,
about & in. wide, and with a space
of % in. between the cuts. There
are thus eight slots to accommodate
the winding, which is of the simple
section type, the turns being run into
cach slot quite irregularly.

The Windings

In each slot there are 27 turns of
No. 26 D.8.C. wire, giving & total of
216 turns.  (The desired inductance is
roughly 3,000 microhenries.) Tap-
pings are made at the 256th, 60th, and
80th turns, and these have been
found to cover all the requirements of
the usual circuits.

The total inductance and position
of the tappings in proportion to the
total number of turns, it will be seen,
are the only data needed by the
constructor, the practical details being
left to his own discretion, subject
to the requirements laid down as to
self-capacity and H.K. resistance.
Of course, if the constructor has any
doubts as to his ability to work out
a design to conforin to these require-
ments he will be well advised to keep
closely to the example which has
been given.

All the necessary data Is now in

convenience to hoth designer and
constructor 1f such a standard coil
can be decided upon, since it would
mean that the designer, for his part,
need not work out a special coil for
each set, while the constructor would
probably find that since the same coil
was being used for a large number of
sets he could buy it ready wound,
aud so escape a rather tedious job.
The matter was evidently of suilicient
nnportance to warrant a considerable
amount of investigation, and we have
now found it possible to decide upon
a specification for a standard loading
coil of quite a simple nature, which will
serve practically every need in sets
of the kind we are considering.

A Simple Coil

This coil consists of a single plain

" BT

[=%

The version of the standard loading coil used for the first tests was wound on a slotte
and ribbed former.

winding of a certain definite in-
ductance, with taps at fixed positious,
and it should be wound in such a
way that if a reaction winding is
required frr some special circuit it
can be waund on over the top of the

fine a gauge that the ILF. resistance
would be too high. Actually, it
has been found that a satisfactory
coil can he produced by the use of
No. 26 gauge double silk-covered
Wwire.
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the reader’s possession, and he will
see in futuve issues in what a variety
ofjways the coil can be used. The
three tappings enable a great variety
ol circwit and switching schenies to
to be obtained.
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Trickle charging means a continuous, consist-
ent and automatic supply of current to L.T.
Accumulators.

It is far and away the surest and cheapest
method. Philips Trickle Charger is the unit
to use and gives a charging rate varying with
the size of your battery from 150 mA
to 195 mA. Philips Trickle Charger is

doubly economical. Not only is the running

cost almost negligible, but the size of the L. T.
hours capacity is C(HARGER
PRICE: INCLUDIMG

POST THIS $TRIP FOR COMPLETE DESCRIPTION

Battery may be reduced to a minimum. One
sufficient. Post the coupon
VALVE S
J&Z” 7&2(1 '
To Philips Lamps Ltd., Radio Dept., Philips House, 145, Charing Cross Road, London, W.C.2.

of 3 or 4 actual ampere
Jmpee TRICKLE
below now for full details.
Completely wired, ready for use.
WS, =, e > = = — = - - e em e = e = m - e = - - R - e e = = e - - s e e o - A o
Please send me at once full detailed description of your new Trickle Charger.

Name ......... ... T
Address..... ..... Y e
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A section for the Music Lover.

Conducted by KEITH D. ROGERS

asT mouth I discussed the fitting
| of the gramophone pick-up to
three popular sets placed on
‘the market by well-known valve
manufacturers, Since then a number
of readers have asked me to explain
how to fit their pick-ups so that
the tracks they trace across the
record surface are correct. The
aligning of pick-up and tone arm is
a most essential part in the fitting,
because unless both the tone arm
and the pick-up are correctly placed,
undue wear will oceur on the record,
and m many cases harshness in re-
production will result.

Three Main Points

There are three main thines to be
watched for when fitting a pick-up
to a gramoplone. Oue is that the
pick-up needle should make an angle
of about 60° to the record’s face, when
looked at {rom the side; another
is that the whole of the sweep of the
pick-up and the needle should be
arranged so that tle needle comes
i line with the grooves on the record
as nearly as possible, and the third is
to make sure that the needle touches
the record at right-angles, when looked
at from the front. A glance at the
sketches on the next page will show
exactly what T mean.

In a few cases it will be found that
the original tone arm on the gramo-

phone will fit the pick-up, and every-
thing will be perfectly in line to start
with, but in some cases trouble may
be met, and recently I have had a
certain amount of trouble in aligning
a pick-up which has just appeared
on the market and which is made
by a well-known German firm. What
happened in this case will perhaps
lLielp readers, especially if T explain
carefully the various steps I took
in order to obtain correct alignment,
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With the rapid development taking ¢
place in the design of L.F. amplifiers and
loud speakers, and also in the fro-
duction of gramophone records, it is
natural that these two sections-of the
radio and gramophone industries should
be combined for the benefit of the
music-loving public.

The electrical ‘* pick-up ’’ has enabled
this combination to take place, with
the result that anyone with a reasonably
eflicient valve set can, for a very small
ouilay, enjoy all the benefits that radio
and the gramophone have to offer,

In this section of MODERN
WIRELESS each month will be dis-
cussed both technical and other data of
interest to the set owner who is also
interested in gramophones, whether
from a technical or purely utilitarian
point of view.

In addition to articles on the operating
side of amplifier and pick-up combina-
tions, and various hints and tips of
value to the constructor and set owner,
a brief survey and critique of the latest
gramophone records is included,
making the section of vital interest to
e¢ all music-lovers,
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On fitting the pick-up to the tone
arm I found that it was on a slant,
so that the needle did not make an
angle of 90° with the line AC. Tt
was found that the needle was working
on one side of the groove more
than the other, and when it reached

the inside of the record wundue
scratching was noticed.  Obviously

that had to be remedied if the best
results were to be obtained from the
pick-up, and the longest life from the
record.

Preliminary Difhiculties

On getting the pick-up arranged
so that the needle made an angle of
90° with the line AC, T found that
the swing of the tone arm did not
allow the pick-up to work to the
best advantage. What happened was
that the needle, in its path across
the record, traced an arc of a circle,
which, although 1t passed through
the ecentre-pin of the turntable, as
it should do, did not allow the
needle to run parallel straight down
any of the grooves in the record.

Tlis perhaps needsa little explana-
tion. It will be obvious if you pass a
pick-up gradually across your record,
or a sound box for that matter, that
the needle will traverse an arc. Now,
in a properly aligned sound-hox, or
pick-up, the ncedle will at one
point be absolutely straight in one



May, 1928

In the City of Waterways
(VENICE)

HEER from the waters of the
canal, stately palaces raise spire
and turret into the waning sunlight.
Smoothly thegondola glides and through
the stillness comes the sound of music,

ringing true and clear across the
waters. It is the “ JBroWil” Loud
speaker, reproducing with its own

inimitable realism.

All over the world, the perfect realism
of the “ IBLrOWN"” Loud Speaker is
enjoyed by those who enjoy good
reception. All over the world the
standard of Loud Speaker reproduction
is set and maintained by the “ J3rowin.”

they listen to the

Adyt. S. G. Brown, Ltd., Western Ave, N Acton, W 3,

S
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KILOCYCLE
TUNING

R

12/

1ow delightful to be always certain of your
slation —to be able to tunc in whatever station you
desire, with no time wasted in undecided searching.

In design and workmanship, tii: Dubilier K.C.
Condenser maintains the recogiised Standard
of Dubilier efficiency and, like all Dubilier
products, is unsurpassed in_performance. Used
in conjunction with the Dubilier Toroids it
will give uniform Kilocycle tuning.

WHAT YOU GET FOR YOUR MONEY.

1. VANES of stout brass sheet. 2. SPACERS. between which
vanes are firmly clamped, cusurim vigidity and eliminating
possible resistance through lovse connections. Consistent spacing
wassured by the extrene accuracy fo swliich spacers arce turned.
3. TERMINALS—one giving direct connection with the frame
und rotary vanes aad the other with the fived vdnes.
4. INSULATORS of high quality moulding material under comn-
pression. forming an effective insulation of the stator plates,
and eliminating dielectric losses. 5. END PLATIES of fthe
skeleton type. ensuring rigidity and lightuess. 0. KNOB AND
DIAL of finest finish and cngraved 0 to 100 with half
divisions. Main  knob  rolates  moving  vanes  direct
7. SMALL KNOB. This moves independently of (he main
Jnob and works a slow-motion drive. SLOW-MOTION
BALL DRIVE. Approx. reduction ratio of 200-1, enabling
precise g adjustments to be easily sccured. 9. BALL
RACE, giving a velvet-siooth movenient wietler the dirvect
or slow-motion drive is used, and with eniire absence of
backlash in either case. One Hole Fixing—4n, clearance.
A large nut is provided sor mounting on bancl. Maxi-
e Capacity 0003,

A Complete
7 with Knob
& Dial &

Vernier.

Advt of the Dubtlier Condenser Co. (1925) Ltd., North Acton. W 3, @134
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of the grooves, That is to say, it
will make what we call a tangent with
the curve of the groove itself.

Now, if the pick-up is arranged so
that the needle does not run straight
down the groove, it will bear either
to one side or other of the groove.
This will mean increased wear of the
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record and distortion of reproduction,
and in cases, such as when used with
Broadeast records where thin walls
are cmployed, this means a very short
life for the rccord and, incidentally,
very bad reproduction.

Use Old Record

It 1s not a bad plan to use an old
record in order to test the alignment
of the pick-up. Failing an old record,
a piece of cardboard could be cut out
and placed on the turntable, and lines
draown on this, as shown in the
diagram.  The advantage of the
record, however, is that you have the
natural grooves there, and you can
see exactly how the needle is running
in these grooves, and can test whether
it is going to run parallel in the
centre of the playing surface of the
record. This point i1s marked O on
Fig. 2.

I used an old record for this test,
and exactly what I did is as follows :
I first of all took the record and drew
a diameter right across it, right
through the centre with a straight
ruler, using a pointed scriber.

The record was placed on the turn-
table, and a rough test of the tone arm
and pick-up was made. The toue arm,
of comrse, was unserewed and was not
fixed to the base of thie gramophone
in any way.

Angle of Incidence

At the first try things were ubso-
lutely hopeless, but after a little bit
of juggling (this business has to he
done slowly to get absolutely
satisfactory vresults) I was able to
arrange a swing of the tone arm
go that the needle from the pick-
up crossed that diameter which I
scratched on the record exactly in the
centre of the record right where the
piu froin the turn-table goes through
the recosd and at the outside edge.

I thea marked the track of the
seedle and drew the lines \WWB and XY,

the point O on the tangent heing the
point at which the needle has to be in
line with the playing groove of the
record.

It was then found that I had been
doing the test with the needle on the
pick-up at the wrong angle to the
record.

Not Difficult

I mention this because it may save
readers fromn wasting time, for if
vou do that test with the needle at
about 45 degrees on the record you
will find that on correcting this and
making it about 60 degrees your
alignment will all go out agamn. So
this time I very carefully checked up
the angle of tle needle and made
it 60 degrees with the surface of the
record. Then I altered the tone arm
again until I got its sweep and arm
from the centre of the record to the
outside crossing the diameter that
1 had drawn at the point.

The record is, at the conclusion, so
placed on the turn-table that the
chord WB to the arc WOB allows the
needle to run abgsolutely parallel
with the tangent half-way across that
diameter.

One must arrange the needle to
run parallel with that tangent, at
the same time testing 1t with the arc
tonching the diameter at the centre
and at the outside. This, though not
an easy matter, is not so diflicult as
would appear {rom reading tlis
article. It takes a little time and a
little patience, hut once it is done it
is always done, and the results are
well worth the trouble taken.

Question of Needles

With regard to the use of any par-
ticular needle it is difficult to lay
down a law ; 1t is largely a matter of
choice and as to which needle suits
the pick-up best. 1 haye found that,
under general conditions, the loud
needle seems to give the better
results, especially if the pick-up is
inclined to chatter at all. Tungstyle
needles are excellent for pick-up
purposes, and a number of pick-up
manufacturers advise the use of these
needles exclusively. It saves a lot
of bother with regard to changing
the needle, for they can be run for a
large number of times.

With some pick-ups, and notice-
ably the German one I mentioned
earlier in the artiele, the medium or
even the soft necdle seems to give
better results. 1f a pick-up is fairly
sensitive there 13 no sensc in using a
lond needle, provided that the pick-
up does not chatter. If it does chatter
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it will be found that a loud needle
seems to be better thau a soft one or a
medium one.

Fibre needles do not, in my opinion,
go very well with pick-ups. T have
tried them under diflerent condi-
tions, with different amplifiers and
ditferent pick-ups, but only once did
I ever find the fibre needle to go
really well. and that was on an experi-
mental pick-up used with a very
loud organ record. Here the strength
of the reeord itself was great enough
to overcome the loss of power which
always accompanies the use of such
needles.

Split Fibres

One trouble with this type of needle
lies in the tendency for the fibre to
split when a sudden loud blare from a
trumpet or loud organ stop is en-
countered. It then calinly proceeds
to play in two grooves at once, the
split point dividing. This causes the
most weird result and the machine
has to he stopped and the needle
either changed or cut by means of the
special fibre needle cutters that can
be obtained from any of the gramo-
plone stores.

To those who are really interested
in pick-up work from the scientific
point of view, I would recommend
that thev try all the different kinds of
necedles they can possibly get, until
they find one which truly suits their
pick-up and amplifier, but to those
who are using pick-ups just for
pleasure purposes I would recommend
that they keep a box of loud and a
box of medium tone needles; that
they use the medium tone if possible,
providing the pick-up does not
chatter, and they should use the loud
tone if the pick-up is inclined to
chatter rather a great deal.
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Some pick-ups do not seem -
clined to chatter at all, and with
such pick-ups medium needles can
be employed with the greatest satis-
faction.
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navi recently had the pleasure of
testing the latest Celestion Wood-
rufle pick-up. It will be remeni-
bered that this firm brought out a pick-
up some twelve months ago, and that
this immediatelv met with great
success and was used by a great
number of people for demonstrations
and that sort of thing. It had, how-
ever, one or two little defects which
have since heen remedied, and now
the new Woodrufie pick-up 1s a
greatlv improved piece of work.

b

ot

The Celesticn Woodrufie pick-up.

Tt is a little crude in that it has the
magnet  windings rather exposed,
and it requires a little care in hand-
ling. but otherwise I have no adverse
eriticism to make except, perhaps,
that it is a little on the large size.
This, however, is no disadvantage,
because weight has been kept down
m & wouderful manner and the
adjustment enables a completely
straight track of the armature to be
obtained.

Excellent Results

This is essential in good pick-up
design because if the armature holding
the needle is not dead straight, and if
it has a pull more to one side than to
the other, it is bound to wear on one
side of the grooves of the record
more than on the other side, resulting
in uneven wear and poor reprodaction.

It is available at four guineas to
suit any type of tone arm, and can
be plugged straight across the grid
and filament of the first amplifying
valve. The results obtained from this
pick-up are really good. The wearon
the record is extremely light. and
certainly not more, I should say,
than that of an average sound-box.

The Phonovox
One of the earliest pick-ups placed
upon the market was that made by
The Igrauic Electric Co., Ltd., and

termed the Phonovox. Tlis is a
light, neat little instrument which
will give excellent results and which
is available for any type of tone arm.

1t is supplied complete with volume
control and adaptor, and costs only
£2 10s. In use it was found that a
loud needle suited this pick-up best,
as medium or soft needles were rather
inclined to chatter to an excessive
degree.

Correct Alignment Essential

Asvegards the pick-up, the aligning
up of the pick-up with the record and
the tome arm is a very essential
business if the best results are to be
obtzined. Unless the pick-up is
correctly aligned any tendency to chat-
ter will be greatly accentnated, and
distortion will be the result. Wrong
alignment does not cause chatter
with a pick-up which is not inclined
to chatter at all, but if there is a
definite suggestion of a little too ruch
play in the needle arrangement of the
pick-up there. incorrect alignment
will emphasise this tendency and will
cause poor results of any loud passages,
espeeially where deep bass is con-
cerned.

*“Bright” Reproduction

T know a number ol people who
possess Igranic pick-ups aud they
all express the utmost satisfuction
with them. A little more damping,
T think, would be an advantage, as
rather an exaggeration of some of
the high notes occurs if cornet and
soprano-saxophones are played.

These high notes rather tend to
overbalance the lower ones. though
perhaps this might not be noticeable
to any but a very critical ear.

Tn general, this makes for a bright
rendering of a record and is preferable,
in 1y opinion, to the over-damped,
dead renderings which I have heard
from some pick-ups.

MoperN WIRFLESS

i

1pRE needles will often eliminate

a great deal of record surface

noise and are sometimes useful

where piano and organ solos are being
reproduced.

For average operation medium-tone
needles will be found best, especially
it the pick-up is efficiently damped
and does not chatter.

13

1f bad chattering takes place when
mediun needles are used, loud needles
or the fibre variety should be
emploved, though in cases ol excessive
chattering the pick-up should be
changed.

Don’t forget the grid bias on your
“detector 7 valve, it will do a great
deal towards pure reproduction.

A wood volume control of the
250,000 or 500,000-oli potentiometer
type, placed across the pick-up, is
almost essential for best results.
Fine gradations of volume can be
obtained by this means without
distortion.

A cone loud speaker is usually
better than the Lorn type for pick-
up reproduction.

The Phonovox {Igranic; pick-up with the special plug-in adaptor.
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Correct grid biasing is as essential when a set is used as a gramo-
phone amplifier as when ii is employed as a radio receiver.

By G. T. KELSEY.

Yo mmprove upon the high stan-
] dards of the modern gramo-
phone, by recourse to electrical

reproduction, it is necessary to pay
very carcful attention first to the
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pick-up, then to the amplifier, and
tinally to the means of reproduction.

It is really only the second of
these which concerns the lome
constructor from the point of view
of adjustment, and, having once
obtained a good amplifier, the question
of obtaining satisfactory results rests
ahinost entirely upon the choice of
suitable valves, the use of plenty of
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II.T. and, lastly, but by uo means
of least importance, the careful usc
of grid bias

It 1s in comnection with the latier
and, alas, often neglected subject
that I propose to devote a few para-
grapls—particularly with regard to
the biasing of the ““ detector” valve.

To obtain the maximum volume
from a set used in conjunction with a
gramoplione pick-up, it is common
practicc to connect the pick-up
directly across the grid and filament
of what is normally the detector
valve.

The ““ Detector ” Stage

Under modern conditions, this
valve 1s usually of the “H.F.”
variety, and in cases where a

resistance stage follows, is often of
the “ R.C.” type, and when it is
realised that the output from a
reasonably sensitive pick-up is what
might be termed ““single valve
strength,” it should be quite apparent
that some provision for biasing this
valve is very desirable.

Bearing i mind the strength of the
output from the pick-up, the use of
the “detector” valve without hias gives
rise to the possibility of distortion
in the tirst valve, which, amplified in
subsequent stages, is likely to have
a very detrimental effect upon the
actual reproduction.

A Convenient Method

In the case of a low-resistance
pick-up, where it is necessary to use a
transformer to couple it to the
“detector ” valve, the question of
applying negative bias to this valve
becomes very simple, and all that it
is necessary to do 1s to connect a
biasing battery between the end of
the sccondary winding remote trom
the grid (usually [.S) and L.T.- as
shown in Fig. 1.

A very convenient method of apply-
ing bias to the detector” valve
when using a high-resistance pick-up is
shown i Fig. 2.
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It should be pointed out that the
amount of negative bias required on
the *“ detector ”’ valve, especially if it
is of the “R.C.” type, is not likely
to exceed from 1} to 3 volts, depend-
ing, -of course, upon the amount of
H.T. in use.

Calculating Bias

There is a rule of thumb by which
it is possible to arrive at the approxi-
mately correct bias value, and this
approximation is obtained by dividing
twice the “mu” or amplification
factor of the valve into the H.T.
voltage on the plate of the valvein use.

Even with a correctly biased
“ detector ” valve, a very sensitive
pick-up may have a sufticiently large
output to cause slight overloading,
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and since a voluine eontrol in any case
18 a very desirable feature, it is a good
plan to use it between the pick-up and
the first valve.

The circuit given in Fig. 3 shows
how this can be done with a high-
resistance pick-up, while the suitable
connections for the low-resistance
type are given in Fig. 4. In both of
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these cases a potentiometer having a
resistance of 200,000 or 300,000 ohms
is quite suitable.
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Orchestral and Band

Brunswick. Mascherae (two
parts).  Overture (Mascagni). The
Berlin State Orchestra, conducted by
the composer. (R0028. 12in. 4s. 6d.)

An exceedingly good record, well
recorded, The strings come out in an
exceptionally fine manner, and the
whole piece 1s full of that life that is

s0 characteristic of the works of
Mascagni.
Broudcast. Anitra’s Dance and

In the Hall of the Mountain
King (Grieg). Band of H.M. Life
Guards. (221. 1s. 3d.)

Two interesting hand pieces that
are deservedlv popular. They are
well recorded aund give good results
with piel-ups.

Puathé  Actuelle.  L’Arlesienne
(four “parts). Bizet. The Pathé
Symphony Orchestra.  (15232-15253.
12 in. 4s. 6d.)

These two records of the well-known
suite by Bizet ave not full enongh and
appear to be “ under-modulated,” a-
it were. The record is a little harsh
and the rendering rather restraimed.

Zonophone. The Rhapsody in
Blue. Gershwin,  Bert Firman and
his Orchestra. (A335. 12 in. 4s)

An entirely novel rendering of this
famous jazz classic which is both
distinctive and extremely pleasing.
Occasional passages occur where a
little more could have been made of
them, but on the whole the rendering
is excellent. The piano part is
extremely well playved, and in a cleaner
and more well-defined manner than
is usual in this piece, which is a
searching test of pianoforte technique.

Instrumental
Brunswick. Meditation (Piano
with incidental Violin) and Some of
These Days (Piano with incidental
Trumpet). Lee Sims. (3714, 10 in.
3s.)

\ RECENT RECORD

PELEASES

Not a particularly good recording ;
imelined to be harsh at times, while
the 1heidental music is too ¢ inciden-
tal ” and could have been brought
out a bit more with advantage.

Absent (Metcall) and Love’s
Old Sweet Song. Organ. Played
by Archie Parkhouse at the Broadway
Cinema, Stratiord. (145. 10 in. 3s.)

Two well-restrained and pleasing
items in which the characteristics of
rhe pieces arc well portrayed. Archie
Parkhouse lhas commendably re-
strained from heing too ““ sugary "—a
fault with many cinema orgamists.
Perhaps there is a little too much use
of the tremulant, which becomes a
little wearying at times.

Zonophone. ¢ Classica’’ Pot-
pourri (two parts). Cinema Organ.
Charles W. Saxby, F.R.C.O. (A334.
121in. 4s)

A fine selectionof classical favourites
played in an excellent manner. This
record i3 one of the best organ
recordings made 1n recent months.

Vocal
Broadeast.  Service Broadcast
From St. Martin's in the Fields
(Feh. 12,1923) (four parts). (222 and
223. 1s. 3d.)

A remarkable recording. which is

entirely successtul. The Vocalion Co.
are to be congratulated upon the way
they have handled this difficult task.
Two impressive and realistic records
which require electrical reproduction
to do them full justice.

Zonophone. The Green Hills
O’ Somerset (Coates) and It Is
Only A Tiny Garden (laydn
Wood). Sydney Coltham (Tenor) with
Orchestra. (3070. 10 in. 2s. 6d.)

Excellent vecordings of two old
favourites. They come out very well
when reproduced by means of a
pick-up and good amplifier.
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The Blue Danube (Strauss)
and The Song Is Ended (Berlin).
Foster Richardson (Bass) and Orclics-
tra.  (5072. 10 1n. 2s. 6d.)

Two popular items that are well
sung. There is also nothing the
matter with the recording from a
technical point of view.

The Company Sergeant-Major
(Sanderson) and The Gay Cavalier
(Breville-Smith). Foster Richardson
(Bass) and Orchestra. (5073. 10 in.
2s. 6d.)

This record is rather spoiled by
inferior diction and the rendering that
is not quite as good as it might be.

The Black Jacks (two parts).
Humorous Dialogue. George Le Maire
and Rex Van. (5077, 10 in. 2s. 6d.)

Intensely American, but excellently
recorded and very well done. Would
appeal to those who are fond of
100 per cent Yankee dope.

Zonophone. A Little Bit of
Heaven (Gardner) and That's
Another One Gone (“Phi-Phi”).
Will Gardner (Entertainer) with Piano.
(5079. 10 in. 2s. 6d.)

Two excellent recordings.  The
diction and style is above reproach
and the items make really amusing
hearing.

Dance Records

Brunswick. (10 1. 3s) Sugar
(F.T.) and Again (W.). T'red Elizald>
and his Musie. (150.)

A record that will become very
popular.

Way Down South in Heaven
(F.T.} and There’s a Rickety
Rackety Shack (F.'T.). Frank Black
and his Orchestra, (3717.)

Keep Sweeping Cobwebs Off
the Mogen (F.T.) and The Song

is Ended (W.). (3713.)

An excellent record, very well
played.

Broadcast. (1s. 3d.) Miss Anna-

belle Lee (F.T.) and There’s a
Rickety Rackety Shack (Yale
Blues). (212.) You Don’t Like It
—Not Much (F.T.) and Marvellous
(F.T.). (213)
Both by the Kentucky Revellers,
and played with well marked rhythm.
She Don’t Wanna (F.T.) and
The Song is Ended (\W.). (214)
(Both at the Stoll Picture Theatre,
London.) .
Sugar (Yale Blues) and There’s
a Cradle in Caroline (¥.T.). (215.)
Are You Lonesome To-night ?
(W) and Janette (\WW.). (216.) (At
the Stoll Picture Theatre, Loundon.)
Together, We Two (F.T.) and
Highways are Happy Ways (F.T.).
(217.) (At the Stoll Picture Theatre.)

(Continued on page 573.)
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What a

HE first day of May !
date ! How it has inspired the
poets, made the lovers soppier

than ever, brought the hlushes of
pride to May Queens, warmed up the
early crops of “ atmospheries,” and
induced the unwary to venture forth
bevond the shelter of bricks and
mortar with a bike, a pillion. pillion-
bumper (feminine), a portable ve-
ceiver and gauzy underclothing. Of
the effect of May Day on the imagina-
tion of those patrlotlc citizens \\ho
parade that day in crowds, wave flags
of crimson hue and make speeches
containing lots and lots of hard words,
such as “ proletarianism "~ and “ boor-
jovs,” I say nothing; controversy
about mental statec—their cause,
cffects, and treatment, is banned from
these columns.

Mutilated Morse Memories

But what a date! Once the apple
of my eye—and now I don’t care a
fig for it, being steeped in melan-
Choly May are not what they
were in those years when wireless
was a matter of praying for a signal
to come throungh before the coherer
tapped itself dumb silly; when
half a dozen mutilated Morse signals
on a paper tape represented the result
of twelve hours’ hard work, relieved
only by baccy, sandwiches, and a case
of bottled beer which was one’s seat,
bed, praver-stool, desk and locker

in a erazy hut on a wind-blown, sea-

. . . Where a man’s throat could be slit
for the price of a dozen eggs. Andno
questions asked. . . .

fogged hill five miles {rom nowhere in
particular. Verily, we were glants in
those days, long before schoolchildren,
plumbers and  electric-bell fitters
learned to speak glibly of the ether.

In May things really seem to hegin.
The B.B.C. becomes frolicsome and
conceives botanical “ talks.” In
England the snow mnearly disappears
and the first torrents of summer are
heralded by the rains of the late
spring.  Astronomers write to the
papers to tell an incredulous publie
that the sun is still put. Jew-hoys in

Strand shops announce  genuine
sales ” of winter clothes; wmbrella
merchants rub their hands together
and anxiously feel their seaweed.

Catastrophic May!

The radio trade says “ Portable,”
and its publicity men order large
guantities of pictures of pretty girls
and men with Grecian profiles and
impeccahle trousers, all posed round
receivers (foreground) and in idyllie
scenery (distance).

But it is not for this sort of tripe
that you have paid a bob and turned
at once to the pages containing the
lines indited by vour faithful transient
who is for ever en passait. No! you
expect, and with reason, the usual
monthly feast of wisdom, mellowed
ripe and rare.  Alas, my poor
brothers—mno connection with meat
extracts—you are foredoomed to
disappointment! Instead, read the
May experiences of one who prefers
a warm September to a brilliant May.
If vou do not profit your money will
be returned at the doors—in the form
of coupons in a ** sweep ” for the bene-
fit of indigent journalists.

T was born in May—a catastrophe
which still afflicts me. In May [ got my
first job. In May—the same \Lly—
I lost it. The rest of that particular
May 1 spent in trying to make my
father understand whyv I was abso-
lutely correet in tying a dead mouse
to the guv'nor’s coat collar.

Tthically correct! It was a bet.
Bets are sacred. But he couldn’t
see It.

One merry May Day I proposed to
contract the holy bond of matrimony
with an unwholly holy barmaid, and
when it came to a show-down my
father remarked that May was his
unlucky monty;  Heredity is a mar
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vellous thing. So is a cheque. DPa
cheque shut Miss Peroxide up ik
a trap. She wed a “ deummer” i
the pickle trade. He died on Male
king Day—ol earache:

Tt was in a May at the bezinning of
the century that I struck radio. On
one of those calm, warm evenings
when Youth calls unto Beauty, when
the back-gardens are {ull of gardening
papas, and the parks full of lad:
and lasses fecling foolishly happy for
no particular reason—on such a night
some scientific johnny, devoid of
innards, lacking heart, and with his
blood at about three above freezing
point, was billed to lecture on the
wonders of science at one of the
local tabernacles.

[ was at that time technically out-
of-work, but keeping the hooks of u
focal printer for pocket-money—ou
the strength of a second-class Socicty
of Arts certificate for book-keeping
What a scream!  Three days after ]
left him, he wrote to ask how it was
that T lo t a balance of £39 odd in the

. May 1st.—With a bike,
and pillion-bumper {feminine !).

a pillion,

books and an actual balance of £239 !
Dash it! The man didn’t know
when he was well off.

Well, this boss—peace to his ashes
—was mighty strong on uplift and
gave me a ticket for the lecture,
bidding mec take voluminous notes.
When 1 arrived, minus a notebook,
he packed me off to the shop for
paper. A Spartan guv’nor, that!
How little 1 foresaw that some ycars
later paper and radio would be my
stock-in-trade—with a lot of ink
thrown in.

Early Days of Radio

That evening 1 saw the scientific
johuny cause a bell to ring by radio
Distance—three yards. Spark trans-
mission. Wave-length unknown
Many dear old people present thought
it was a conjuring trick and breath
lessly waited for the next feat ; gold-
fish, or perhaps rahbits, and a won.
derful top-hat. It was too dark for me
to take the proper notes, and Henry
Hugstaff had an epileptic fit in the
middle of the lecture.

A coherer was passed round for
wnspection—shrieks from the ladies '—

3
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and debilitated lemonade was on tap
in the vestry IHeavens! How was I
to know that in a few years I wasto
be running a wircless staton in an
jsland which in former years had sup-
plied soldiers to Alexander the Great
—an island where real sherry was four-
pence a litre and a man’s throat
gould he slit for the price of a dozen
And no questions asked.

I realise that this month’s yarn is
frightfully tragic. so far. We shall
he skittish anoun.

Another glorious May Day dawns.
I am undergoing a practical examina-
tion in wireless. My mind 135 a
complete blank. The examiner—
curse him '—looks as fit as a fiddler
and plays with the apparatus like a
hov with a set of mnepins. He is
«oncocting  devilries for me alone.
lle propounds questions which only
w entirely evil mind could conceive.
I answer pure nonsense.

Making a *“ Fan”

He politely—and maliciously—asks
me to discover the fault in a circuit.
I pat the condensers and pull the
wires. By a special miracle F dis-
zover that the dirty dog has shoved
a wad of tissue-paper between two
vital contacts. I pass with honours.
I am a wireless man at last. But I
am ten years older. I go to China
forthwith, to show the Chinks how to
Jdo miracles. One day I will tell
vou of wireless in China in the old
Jays. It’s a nightmare!

Years pass. T feel at least eighty
years old. Syndicates have exploded ;
men are again out-of-work, I amongst

,them.  Broadcasting had blossomed
ind reliable *“ old hands ™ are needed
te keep the uncnlightened public
“ on the rails,” for scts are refusing
to work, aerials are playing the deuce,

roros §
eges ¢

I had the tea-time programme
going within twenty minutes. . . . "’
and batteries refuse to batt. I meet
my friend and employer, Smawt.

Note the name—Smauwt ; Isaac Smawt.

1 say friend. because he came into
action during one of my financial
crises ;  but thus far and no farther.
I would not swap D.X. lies with a man
like Smawt, nor would T willingly he
found on the next slab to himin a

mortnary. Ieisthekind of man that
would weigh an clectron before he
bought it. He takes his hair-
cuttings home f{rom the barber’s for
cushion-stuffing. He would not in-
flate a kid’s air-balloon frec of charge.
He takes the knocker olf his front door
during the period December 20th to
December 3lst, and he tried to sue a
Countess because she sold him a
Queen Alexandra rose (one penuy)
which had no odour.

A Radio Service

To cut short a long story, let me
say that Sinawt was, to the best of
my knowledge, the first Radio
Nervice Promoter,

“You've got der knowledge,” le
said, “and I subbly der gabbital.
A fine zalary for vou with den per
shent gomishion on der shales of der
share pards.” Translated into Eng-
lish, this meant that I was to breeze
into British homes. put the radio
0.K., and sell new bits aud pieces for
a rakeoff of ten per centum. If
that isn’'t English, I'd like to know
what it is. \ery good! As I had
heen existing for a month on the
proceeds of the “ popping” of my
dress clothes, field-glasses, and
“crush ” hat, I harnessed mysell to
der gabitalist; chiefly because I
loved the field-glasses, which I had
carried with me over fou1 fifths of the
globe.

According to Smawt s notions my
conversation was to run sowmething
after this fashion.

“ Great Scott, madam! What do
yvou expect with an aerial like that ?
You've been swindled. For the
sum of one guinea I will supply and
erect an eificient antenna system.
Heavens, and look at that battery !

No wonder the set howls. For two
guincas I will let you have a

guaranteed clectric battery of the
first water, and will remove this
useless contraption absolutely gratis
—though I should he obliged if you
would not tell everybody, as my
usual charge for rubbish collecting is
five shillings per pound weight.

The Professional Spirit

“ All the same, I'm afraid I can’t
do much to mend matters unless you
let me re-instal the “ earth ” system,
ten shillings; and even then you
will be handicapped by being stuck
with that set. Look atit! Absolute
junk ' DI'm ashamed of my fellow
men when T see what old iron they
have sold you. Better place the
whole matter in my hands, fifteen
guineas, and 1 will remove the old
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set positively free of all cost to you—
but don’t let it leak out, or I shall be
besieged with orders and people do
so vinpose on ny good nalure.”

Now, mark how the professional
spirit defeats the machinations of the
mercenary mind. T admit that when
I knocked at the first house I was as
Smawtian as Smawt himself. The
ticket for those ficld-glasses was
burning a hole in my pocket, and 1
fully intended to get the price out of
No. 4, Rural Mansions, alias  Tan-
tallon Towers,” a £1,200 rough-cast
“ Building Society 7’ structure, in-
habited by creatures called *“ Hope-
Watkins.”

The charmingest little bird opened
the door. What a divine lisp, too!
“AMithter Joneth,” ghe said, “1

0

. I proposed to Miss Hope- Watkms
The anther wath a lemon.

don't know wath the matter with
the wireleth. Ith not worked for
ageth and Mithter Hope Watkinth
thath the grid ith leaking.”

“I Fell For It!”

I was not proof against this sort
of customer. It is estimated that a
mug is born every time the clock
ticks, such is the hounty of providence,
and it was the mugs we were angling
after ; but this specimen did not fight
fair, she and her leaky n11dth' 1
forgot all about Smawt I fear
There was a radio set gone blooey ;
there was a efcuceless woman ;
there was I, ready to put on the
superior professional air and show her
all myv pretty tricks and cleverness.
I tell for it. May 13th, I remember.

It was only a burnt-out primary.
No new aerial, carth, or heaven
required—or sold. I had the tea-
time programine going within twenty
minutes and then came tea for two.
As she poised her hand over the
sugar-howl and, uplifting her eye-
brows, queried the number of lumps
I required, I noticed that she wore
no weddmg-ring. 8o the leaky-grid
theorist was papa! Just so!

In the following May I proposed to
Miss Hope-Watkins. The anther
wath a lemon

A dreary month, my .comrades.
lere’s to a warm September.
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Adst. Telegraph Condenser Co.. Ltd., Wales-Farm Rd., N. Acton, London, W3

THE GAMBRELL
NEUTROVERNIA CONDENSER

This serves a threefold purpose.

1. For use as a Balancing Gondenser
2. For use as a Capacity Reaction Gontrol
3. For use as a Vernier Gondenser

[t is suitable for either paue[ or baseboard mounting.
Has wide capacity range, approximately 2/38 micro-
microfarads. Cannot short—has ebonite di-electric.
It is a precision job throughout and is a valuable com-
ponent for securing the very best results in medern
circuits.  Price: 5.6 each.  Obtainable from all dealers.

Because of their efficiency and the greatly
improved results which their design
ensures, they are used and recom-
mended by experts for circuits designed
for selectivity, and from which the
utmost results are to be oktained. Their
use is not limited to centre-tapped
circuits. Standard socket fitting. In
any circuit requiring plug-in coils,
“Gambrells " will ensure the finest
possible results,

8ize a2 a A Bl B [o] D Ei E i3 G
Price - . 4/10 4/10 5/- 5/3 5/6 59 6/3 6/39 7/9 8/6 10/
Approx. No.of tures 1% 25 30 0 75 100 150 200 300 500

0 &
Centre-Tapped 6d. extra.

Wrile for interesting leaflets dealing with the above and _also full particulars of the range of
Gambrell Mains Receivers for both A C and D.C. supoly.

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

= ————

Buiiding the 1928 Solodynes?

5-VALVE MODEL 3-VALVE MODEL
We claim outstanding advantages for This circuit specifies the “ Cyldon ”
ihe special ‘' Cyldon '’ 3 €ondenser Twin Thumb Control Condenser

Assembly. Grealer seleclivity, easier
funing, better control, finer adjust- Price, complete with drums (*0005)

menr, and no oxira drum_ to_ buy.

Buills as_one unie on alunmininm £2 7 0
chassis. PRICE £3 12 6, or coll-

plete with sereens, £4 10 O.
Drilled Alumininm Base, 7,6.
Drilled Copper Base, 12/6.

QLDOK

SYDNEY §. BIRD & SONS, LTD., Cyldon Works, Sarnesiield Road,
Enfield Town, Middlesex.

‘Grams : ' Cepacity Enfield.”

Bébé Condenser for the 1928 Solo-
dynes. Price ("ovo1) 7,6
WRITE FOR
FULL
PARTICULARS

IMMEDIATE
DELIVERY
AVAILABLE

'Phone ; Enfield 2071-2

IT IS IT

THE LATEST
4 and 6 Pinless Contact Foolproof Beco!
Formers. Complete, ready for windiny.
NO PINS— NO WRONC CONTACTS.
Can be fixed in the dark.

FORMER 6/-. BASE 4 6.
Inland D’ostage and Packing, 9d. extra

Inside formers for above

3 x 13 x 21" 6d. each.

Packing and postage, 3d. extra.
As described and illustrated in " Modern
Wireless,” January, 1928, issue.
Write for Handbook on Circuits and
Windings fully illustrated—Price £d.
nost [ree

Sole Makers

THE BRITISH EBONITE CO. LTD., §

HANWELL, LONDON, W.7.
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Russian Radio
CCORDING to the © Daily Mail,”
broadeasting in Soviet Russia
i being more and
employed for the purpose of fostering
the Communist regime. It has been
pointed out that a tvpical programme
shows that out of a total of twenty-
sight items covering a period of about
sixteen lours, only two and a quarter
frours are devoted to entertainment,
the rest being merely propaganda.
In Soviet Russia neatly every village
has been provided with a receiving
set aud every household subseribes to
a line which connects them with a
main receiver.

Blackmail by Wireless
During the recent grain crisis in
Noviet Russia the ofiicial broadcasting
stations were instructed to worry the

more

DRPVCOEOTTCLLBLEHBELTERY
RADIO NOTES AND _
THE MONTH -

A feature in which our Contributor brings to your notice some of the 5;3
more interesting and important Radio news items.

Conducted by ‘“G.B.” &
: _ B
HBEDBREHIPEYPEIF B2 IPRTRHIIBEDDIERIEIE DT

NEWS OF

peasants to deliver grain to the
rovernment buyers., The announcers
obtained the names of peasants from
spies who reported that they refused
to give up their grain to the Govern-
ment buvers, and if you have listened
in recently yvou will have heard the
Russian announcers at the beginning
and end of each item broadcasting
items like this:

“Ivan Ivanovitch, you have a
stock of poltava, you have a stock of
grain. Deliverit at once to the nearest
collecting centre. We know how much
you have and where you keep it.
Unless you deliver it vou know the
consequences.”’

This is a first-class example of
blackmail by wircless and shows how
strong a weapon broadecasting can be
in the hands of an wnscrupulous
Government.

May, 1928

Radio Drama

A great deal of expectation is going
on in the Radio Drama Department
of the B.B.C., especially in connection
with the evolution of its feature pro-
grammes. Complaints also have been
made from time to time (states the
“ Daily Telegraph * Wircless Corre-
spondent) that broadeasting is becomn-
ing stereotyvped—that is, that the
programmes are becoming far too
identical in form—and in order to
overcome this, experiments have been
made to frame the evening’s enter-
tainnient and so dispense with
announcements.  Programmes will
shortly be given which will present
an artistic whole based on a central
idea, topical or otherwise, and a recent
example may be cited in the “Town
and Country” programme.

It is suggested that these pro-
grammes will, to begin with, be given
not more than once a fortnight.

Trouble With Trams

Broadcasting matters crop up quite
a good deal these days in the House
of Commons, and recently the Post-
master-General was asked whether
he had any official information as to
the success of experiments in Ger-
many with regard to the elimina-
tion of interference with broadcast

(Continued on puye 564.)

BEYOND_ THE EXPECTATIONS OF THE
77\ MOST CRITICAL

REALISM—

sound like a flute,
right away to your set.

coil.

UNIT and enjoy realistic reproduction.

You can hear the bowing of the strings of the double bass and the beats of the drum
in their true tone-colour with a MAGNAVOX MOVING COIL LOUD SPEAKER UNIT.

There are no jarring resonances, no *s*’ sounds missing. and the violin does not
The unit is complete with input transformeér, leads and switch, ready for connecting

No troublesome pot magnet to wind, no ticklish job in centring the delicate moving
C All that is done for you in the MAGNAVOX UNIT-—and done as a precision
job should be by people who specialised in moving coil loud speakers in 1915.

Field winding takes *5 amp. at 6 volts from an accumulator

Type R 4.

or trickle charger - - - - - - - - - - - £9-10-0

Type R51. For D.C. mains 105120 mainy. Consumption 5 watts - £10-10-0

Type R5 2. For D.C. mains 220,240 mains. Consumption 5 watts - £10-10-0
£3-2-6

Type MVK. Fitted with permanent field magnet - - - s -

Ask your radio dealer for a MAGNAVOX MOVING COIL LOUD SPEAKER
In case of dificulty write direct to—

GCNAVOX

m/@h&foﬁ of the Moving Corl Speaker

THE ROTHERMEL CORPORATION LTD

24-26, MADDOX STREET,LONDON.W.I.

Telephone:-Mayfair 0578,0579.

"
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VARIABLE

FRICTION

hat the Experts say

. . the moving vanes of the J.B. variables
.+ . can be tightened by means of the ingenious
friction devices incorporated in their movenents.
There is a small round-headed screw on cach which

¢

takes up the pressure applied to the spindle by a
sniall collar.”
— ' POPULAR WIRELESS.”
Both §.L.F. and Log. Plain models are cquipped
with this unique Variable Friction Brake.
Prices of F.B. S.L.¥. & Log. Plain Models:
-0005 wifd.,, 11.6; -00035 mid.. 10/6; -00025
utd., 10/-; -00015 mrd. (X.L.F.), 10{-; -0001
10/-

mfd. (Log.).

JACKBONDROS

POLAND $T-OXFORD 5
LONROM = W § &

MoperN WIRELESS

The claims which we make for our batteries

are not extravagant, even technical experts 1n

recently published reports say that we give

a very conservative estimate of their life.

We definitely claim that a ** Ripaults”’ {s the most
economical to buy and the mest efficient battery to use.

Let your mnext battery be a ‘‘Ripaults” anld prove

our statements. No matter what set you have there

is a ‘“ Ripaults” to suit 1t.

RIPAULTS SELF-REGENERATIVE
H.T. DRY BATTERIES
Give 509 Longer Life
60-volt (Chocolate label) 10/6.  99-volt (Chocolate label) 16/6
Also obtainable in double, treble and quadruple capacities.
If slightest difficulty in obtaining locally, write us.

FREE: Ilustrated folder H.T.’3 giving details of our full range of Bat-
teries and “ LIFE CH ART " with ~ RIGHT CHOICL " table. Apply to—

it

1, KING'S ROAD, ST. PANCRAS, LONDON, N.W.1
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R [n response to the urgent demand for first-class sets for family o
AY

s use, Mr. PERCY W. HARRIS, M.ILR.E., has now prepared the 5
>

) s . g . | 5%
Wireless Constructor Envelopes

Aax

ponents to choose from.

AR

Envelope No. 1.—THE RADIANO THREE.

can build in an hour or two—no soldering necessary and a wide range of com-

Envelope No. 2.—THE CONCERT FOUR.
able, this is a highly-sensitive, long

The first two of this series are NOW on Sale, price 1/6 per envelope (by post 1/9).

A famous loud speaker set which you

Made of standard parts, all easily obtain-

_distance set, giving powerful reproduction of

< - . .
3 wonderful quality. Covering both long and short wave-lengths, with a switch for
zﬁ 3 or 4 valves, it is essentially a sef fo enjoy, both in building and operation.
(N

. . . . %
:;f In each em;(t‘bpe gou will find every detail of the set simply explained ; photographic reproductions and n
5% diagrams are included, as well as a full-size Blue Print. ol
K ¢
. NOW ON SALE Price 1/6
i - Price
3% By post 19, from Wireless Constructor Envelopes, The Amalgamated Press, Ltd., Bear Alley, B
AV< » . ;L
x Farringdon Street, London, L.C4. %
k3 Z\y
B T T e E e b b e i S G e i L ik Sk e
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reception caused by electrical trolley-
cars and tramways, etc. The Post-
master-General was  also  asked
whether the tramway authorities were
co-operating with his technical en-
gineers in an endeavour to eliminate
such trouble in this country. The
Postmaster-General said he under-
stood that no real remedy had yet
Leen found, either in this country or
in Germany, for interference in hroad
casting caused by tramns, ete. Experi-
ments were going on with various
devices, especially in Birmingham,
Glasgow and Blackpool, but they had
not vet Leen completed, and engineers
of the B.B.C. and Post Office were co-
operating with tramway authorities
in an endeavour to find a remedy.

Empire Listeners
Another question asked in the
House dealt with the establishment
of a broadeasting service for receiving
at moderate cost in such places as
West  Africa and East and Central
African Colonies, where thousands

of British citizens wer« in remote and
loncly stations and where a broad-
casting service would be a great
boon to them  The reply given was
that the difficulty in providing such a
service lay mnot in the transmission
but the reception. The B.B.C. had
been conducting daily transmissions
from its short-wave station, 58 W,
ever since December 12th last, and

*04000000000000‘000*

KEEP “IN TUNE” |
with all radio developments :
and news. b

Read t

POPULAR WIRELESS

and be up-to-date. )

z Every Thursday Price 3d. ]

ettt toteottsseeseet

A G B o O

from time to time programmes hLad
been heard in Africa and elsewhere.
The B.B.C,, however, had stated that
prolonged experiments under varying
conditions were necessary before a
definite receiving set policy could be
evolved. It was suggested that the
tovernment could give help in the

matter, and Colonial Governments
were co-operating by forwarding

reports on local reception.

May, 1928
That£1,000 Television Challenge

Our contemporary, ¢ Popular Wire-
less,” announces the definite and
formal withdrawal of the £1,000
television challenge to Mr. Baird.
Mr. Baird has Dheen given ample
time in which to make up his mind
whether Le or his company would
aceept the challenge and thus demon-
strate before an impartial investi-
gatory committee of scientists tle
possibilities of Lis system. However,
as« our contemporary points out, the
fact that Mr. Baird hLas refused tle
challenge has, at any rate, done a
great deal to clear up the miscon-
ception which existed in the public
mind with regard to television.

Gas for L.T.

A Marconiphone receiver drawing
its low-tension supply fromn a gas
thermopile was one of the exhibits
which attracted a good deal of atten-
tion at the (fas Company’s stand at
the recent Ideal Homes Exhibition.
Tests are now being carried out by the
South Metropolitan Gas Co. and these
show that the low filament current
required by this set can be provided
by six cubic feet of gas per hour and
that reeeption is quite equal to that
obtained when accumulators are used

(Continued on page 566.)

EVERY REQUISITE FOR THE

Permanent Accuracy

Vanes positively spaced aud rigidly braced by an ingenious locking bar
method give to the Igranic “ Lokvane ” Variable Condenser a feature
posseszcd by no other at the price—permanent accuracy, Station:
alway: come in at the same dial reading, provided the rest of the circuit
remains constant.

The same locking bar feature explains its remarkably reasonable price. It
cnables rapid assembly while still maintaining ~ the highest possible
standard of precision,

The Igranic ** Lokvane” Variable Condenser

offers more easy, accurate tuning features than many condensers at twice
the price. List No. J.539 gives full particulars.

PRICES.

*00015 mid.
‘0003 ,, .. 9/6
‘0005 ” .. 10/6

IGRANIC ELECTRIC COMPANY, LIMITED,
149, Queen Victoria Strect, LONDON, E.C.4.

Works : Bedlord.
Mancbester, Birmingham, Cardif, Leeds, Newcastle, Bristol, Glasgow.

8/6

Branches :
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A B AN e E N s P a0 NN ACUN RN N aNE T NUresRARE N NUr N EENRNSaanEs R s caaRaaRN S

ELECTRIC GRAMOPHONE in Stock

MAGNAVOX MOVING COIL LOUD SPEAKERS, 6-volt
type, £910s. each ; 100 volts and 240 volts, £10 10s.
cach; Permanent Magnet type, £3 2s. 6d. cach.

ELECTRIC PICK-UPS.—G.E.C., $£2 5s.; Magnum
£1 15s.; Lissen, 15/-; Alden, 17,6; Celestion,
£4 5s.; Igranic, £1 17s. 6d.; Brown, £4 ; Amplion
Viva-Vox, complete with volume control, 50/-;
Edison Bell, £1 7s. 6d.

VOLUME CONTROLS.—Igranic, 7/8.

ADAPTORS.—Igranic, 5/-; lissen, 1/6.

ELECTRIC GRAMOPHONE, complete with turntable and
silent electric motor for universal use on A.C. or
D.C. current, any voltage, £6 6s. cach.

MOTOR GENERATORS of every type for A.C. or D.C.
up to 6oo volts; also the new generators for delivering
both high and low tension. Quotations upon
inquiry.

Also NEW AMPLION A.C.9A. LOUD SPEAKER, com-
plcte with two-valve amplifier.

OUR INTERNATIONAL RADIO CATALOGUE

(3rd edition) will be sent to all enthusiasts sending
6d. to cover cost of postage and packing.

WILL DAY, LTD.

(The Best in the West),
19, Lisle Street, Leicester Scuare, LONDON, W.C.2

Telegrams :
Titles, Westrand, Loandon.

Telephone (z lines) :
Regent o921 and 0922.
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When you balance your radio Budget do

not forget to enter amongst the assetls
POPULAR WIRELESS

This fine Thursday-Threepennyworth is
well worth a small weekly subscription,
because it offers the brightest and best radio
reading every week. But there is more in
it than that. Full of hints, tips, and prac-
tical how-to-make articles, “P.W.” is

A SOUNDRADICINVESTMENT

Scores of readers have testified that one 3d.
issue of “P.W.” has saved them Pounds!

Written by experts for the man who has not
too much money to spend, is there any wonder
that thousands say they cannot afford to miss

POPULAR WIRELESS

Every THE PAPER THAT MADE 3(}“

Thradey WIRELESS POPULAR

T e

|
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A

review
that hecame

A TRIBUTE

Celestion” Mode! C.12

the subject of this

striking testimony,

The following review of “Celestion ™
from “ Popular Wireless” is of particu-
lar importance to listencrs, coming as
it does from a foremost radio journal.

“POPULAR WIRELESS,"”
dated 31/3/28; praises warmly:—

“ We found © Celestion’ Model C.12 per-
fectly satisfactory” on each of the several
sets with which it was tested, ranging from
two valves to a multi-valver of the super
kind.

It is some time since we have experienced
so much pleasure during a loud-speaker
test and WE HAVE NO HESITATION
IN SAYING THAT WE CONSIDER
TIIIS ‘CELESTION' A ILONG WAY
AHEAD OF ITS CLASS. Those of our
readers who have the opportunity should
cndeavour to hear it in operation. We are
sure they will agree with us when we say it
is a revelation in what sound design and
construction mean to such an instrument.”

“PAV.” 31/3/28.

1Wvite for illustrated folder and also for
new Gramophone Pick-up leaflet.

CELESTION

The Very Soul of Music

Write to Dept. H,
THE CELESTION RADIO CO.,
Hampton Wick, Kingston-on-Thames.

Showrooms :
33/35, VILLIERS ST,
W.C.2

French Agents :
CONSTABLE & CO,,
PARIS.

R e

RADIO NOTES AND &
* NEWS OF THE MONTH

continued from page 561

B THLEE
"Oirish

The * Sunday Independent,” of
Treland, in a recent article on tele-
vision. said : © It is quite poscible that
apparatus already made can trangmit
even over as great a distance as
London to New York a blurred
picture of a big face and see it open
and shut its mouth, but it might be
difficult to tell whether it was a
human face or a psyclic reproduction
of a departed codfish.”

This is one of the most admirable
descriptious of a televised image we
have seen in print for many a long

day.
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Going Some

At the recent Wireless Exhibition,
in Chicago, some extraordinary appa-
ratus for accurate electrical measure-
ments was exhibited. One amplifier
whicl was shown, and which emploved
350,000 volts, could send a current
of electrous at the rate of 150,000

MODERN WIRELESS

The Leading Radio Monthly

Full of valuable information and
[ unrivalled in reliability.

PLACE A REGULAR ORDER NOW
Price 1/=

miles per second. Another device was
exhibited which was capable of taking
measurements accurate to the one-
millionth of an inch.

Messrs. Ferranti, the well-known
transformer malkers in this country,
recently built a transformer capable
of delivering one million volts. Tt is
expected that experiments in connec-
tion with these tremendous voltages
will lead to a great dea! of new infor-
mation with regard to the electron.

York Minster

Yorl Minster, like any other great
historical building, has its acoustical
problems. Thousands of visitors are
attracted to the famous cathedral
hut for some time past it has been
found difficult to find adequate seating
accommodation within audible range
of the pulpit. A series of tests carried
out by the Marconiphone Co. have now
culminated in the instalment of a
permanent public address system,
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¢ AERIAL SIDELIGHTS ¢
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and pair of telephones are connecied
across the ends of the coil suflicient
power must be developed to push and
pull the diaphragms of the "phones,
thus setting up sound waves which
are the exact counterpart of those in
the distant studio. This pushing
and pulling of the diaphragm in
order to set up the sound waves repre-
sent a definite expenditure of energy,
and 1t 1s this that represents the
load upon the aerial. As in any
other power svstem it is a great
advantage to use a kind of gearing.

Aerial Damping

If the load imposed onan aerial coil
is a fairly heavy one, and we conncet
the acrial wire to one end of the coil,
and the earth wire to the other end of
1t, the presence of the load will tend
to stop the aerial currents flowing
freely. True, by adopting end-oi-
coil connections we ensure that all
the aerial energy is led into the coil,
but wealso inevitably harness ail the
“drag’ of the coil to the acrial. If,
however, we take the aerial lead and
take it to a separate coil, or to an
intermediate point between the two
ends, we are in effeet chancing to a
lower gear. Iormerly all the cnergy
in the aerial was applied to the tuned
circuit, and this heavy load damped
or “leld down” the aerial and re-
duced the. energy available. With
looser coupling, such as that given by
well-separated coils, only a portion of
the aerial energy is passed into the
cirenit, and consequently the aerial
currents are left with greater freedom
to flow. The effect is analogous to
changing gear. There is a certain
degree of loss due to the fact that not
all the available energy is applied
direct to the load, but this is more
than counterbalanced by the fact
that the load is exercising a much
smaller drag, and consequently the
energy available for transfer is greater.

Varying the Coupling

From the foregoing it will readily
he appreciated that what is the ideal
coupling for one set of signals, say,
very weak ones, is not ideal for sig-
nals from another station which are
double, or perhaps half, the strength.
It is for these reasons that some forn:
of variable aerial coupling is desir-
able, especially with a valve set
where a wide variety of input signal
strength is being dealt with, when
searching for distant stations.
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QOur experts will 6 ,6

solve them by
the Matched

Valve Service H.F.DET.

giving youa R.C. LF,

Better Service )

with a Better

Valve at a Bet- ,
ter Price. -
Write for full POWER
particulars

All goods sent

post free. Seat by

return post.

10/0.
‘' BERIT
BRITISH SPEAKER.
Three da\";’ trial. 25/-

°.0.D.
BATTERIES.
Longest Life — Consiart
Voltage--Lowwest Prire.

B e s ]
BERITON LTD. (Dept. M), 20, Bartlett’s
Bmldmgs, Holborn Citeus, LONDON, E.C.1

ke WHITELINE VAI.VE HOLDER

Mechanically and
Electrically Perfect.

Bowyer-Lowe

[LETCHWORTH-HERIS® |

’ et of Quality
bln for every Set.
Full illustrated 1)arnculms from

= the Actual Manufacturers. V. C. Bond &
Sons, 61, Hackney Grove, Mare St., London. E.8.

WHEN YOUR DRY’ BATTERY

oRYs up/

REPLACE
For the LA S ¥ time

"""""""""" s WITH THE PERMANENT
Deferred Terms |}
°0L, NoDeposit. Cash ) S ARTT

Orders, carriage B

paid. A\ N A
2-valvesets. ms 3nt NI~ -4
A.4. 90 volts 24/10:

3-5 va.lz'e sets, | 5 SUPPLy i
D.6.108 volts3816 H " RE(HARGES
B0 Vo11s69/3 | (TSELF OVERNIGHT

Takethefirst step. Send
GET THIS B0OK: o1 FILBE Biaklct ces.

instliing and maintaining this super
R efficient and money-savin battery.
(Dept. F), The Wet H.T. Battery
Co., 12,13 & 14 Brown'low “t W C1
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without causing (a) capacity effects,
and (b) short-circuits to oceur.

The ideal instrument for the pur-
pose can be made by inserting a length
of I-in. round ebonite rod into a Hile
handle. If the rod is six or cight
inches in length hand-capacity efiects
do not occur, and there is obviously
no risk of cauvsing a short circuit.
Give each of the grid leaks, anode
resistances and clip-in condensers
aood steady push with its end
Should this test prove negative the
wiring wust be tackled.

Whatever the size of your set, it
will contain a good many leads. But
starting from the aerial end one can
work through to the plate circuib
of the last valve, testing cvery lead
in turn, in a very few minutes with
the tool under description. Matters
are made much easier if a small hack-
saw cut is made in its end. This fits
over the leads and enables ecach to
be given a good shake.

The loose lead that iz cansing the
trouble is very soon detected, for as
soon as it is moved with the point
of the wiring tester a perfect fusilade
of crackles hreaks out. The source
of the trouble can he located in this
way with almost incredible rapidity,
and the faulty connection can then he
set right either with the soldering
iron, or with the long insulated hox
spanner.

Screw-Down Connections

Soldering has gone so muclt out of
fashion that most constructors nowa-
days use screw-down connections
wherever possible. For some quaint
reason. which T am completely unable
to understand, wmany components
with screw-down terminals are pro-
vided also with soldering tags. To
make use of these is a work of super-
erogation, for at every contact one
makes two connections, a soldered
and a serew-down, instead of one, and
there are therefore exactly twice as
many possible sources of breakdown
as there need be.

As the result of a good deal of
experience 1 am quite convineed that,
except possibly in a receiving set
intended for ultra-short-wave work,
the screw-down connection, if pro-
perly made, is every whit ag satisfac-
tory as the soldered. But do not
rely upon the milled-headed nuts

(Continued on page 568.)
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LAKER STEEL

MAST

30 22/6

A wonderfully etficien. _erial support designed and
constructed by Engincers and “manufactored from
best British Tubular Stecl.

A handsome mast that will be a distinct ornament to
your garden Can be erected in a few minutes and
occupics only a small ground area.

Mast outhit sent complete as illustrated and carrfage
paid if you will add 1/6 towards cost of carriage

J. &J. LAKER CO,, LTD, Engineers,

Kent House Road. Beckenham, Kent,

Contractors to H.M.Govt., British Broadcasting Corp.
and to Colonial stations throughout the Empire.

Always bear in mind that an efiicient aeriai is the §
most important factor for good radio reception
Every responsihle dealer stocks '* Laker '’ outdooy

wireless fitiings. AsK for list, or write us direct
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Used the
world over

Columbia

No. 4780, 60 volls type : 22/6.

Thls statement is literally true, and the reason
is that Columbia Higb Capacity Batteries are |
the cheapest and most efficient in the world.

They save you money'! The 60 volts type
wewhs 13 Ibs., as compared with 51bs. in
other batteries of the same voltage. This
means that you are getting more than three
batteries for the cost of two. {
Ask your dealer for Columbia—the battery
that lasts. |

Price of 60 volts type : 22/6

Don't Lesitate to write to us if you are unable to |
chtain Columbia Balteries from your dealer. I

Columbia High Capacnty Batlenes\ are manu~ I
factured by the National Carbon Co., the
world’s largest battery manufacturers, and are
soid under the full guarantee of this Company.

J. R. MORRIS
15, Kingsway, London, W.C.2,

Scotland: J. T. Cariwright, 8, Cadogan St.,Glasgow

THE DIX-ONEMETER

is a pre: cision mstxument of |
universal use, wnth an inge-
nious system of Mu]tlp]lers
which enable full scale
readings of any value to be
made over a wide range.
I Millivolt to 2,000 volts, |
50 ohms to 50 megohms.
I\girror §c‘ale, Jewelled  knife-
R £10 Riee 65/-
Multipliers, 6/6 each.
Z— GET OUR NEW 72-PAGE CATALOGUE

Over a thousand bargains are listed, and |
hundreds illustrated. SEND 4d. IN STAMPS.

ELECTRADIX RADIOS, % UpBc: Thames sorect

The World’s Finest H.F. Choke

specially recommended foy ali receivers with 2 or
niore siages of H.F. because {he Climax binocuiur

thod of winding gives
noe ficld effects

‘The only cnecme H.T
Chiok: for both tong and
short wave work.
High self inductance
Low self cnpaexty
One hole fixing,

Ideal as anode or re
action  clioke in  any
clrend

THE CLIMAX H.F.
CHOKE.

From

dealers al! 8,6

cLl

A YEAR AHEAD

Climax Radio

Electrie, Lid.

Quill Works.
Putney,
5.W.15.

ALL APPLICATIONS for ADVERTISING SPACE
in “ MODERN WIRELE bS ” must be made to the
Sole Advertising Agen OHN H. LILE, LTD

s, J
4 LUDGATE CIRCUS LONDON E.C.4
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provided in valve holders, coil holders
holders for grid leaks, anode resist-
ances, clip-in condensers, variable
condensers, high-frequency chokes,
low-frequency transformers, and other
components.

They are a delusion aund a snare.
Even the strongest fingers cannot get
a milled nut really tight. If you do
not believe me, screw down one or
two of these as hard as you can, and
then apply to it a pair of tlat-nosed
pliers.  You will find that vou can
give the nut at least hall a turn with-
ont exerting anv undue {force.

Maintaining. Tight Contact

By far the best tip is to remove
every milled nut as a preliminary.
The nuts so discarded may be placed
in cigarette tins labelled 4 B.A. or
G B.A, and they will come in verv
handily for hook-up purposes if you
are experimenting with new circuits.
In "the real honest-to-goodness re

“POPULAR WIRELESS”

Keeps you in touch with the world of

radio. It contains articles by all the

leading authorities on wireless and js
profusely illustrated.

Every Thursday At all Booksellers
Price 3d.

ceiving set replace every milled nnt
with a hexagon counterpart and
tighten it down with a bhox spanner.
You will then have no fault to find
with vour connections and a looge
lead is an exceedingly unlikely oc-
currence. 1 have one or two sets
now made over two years ago with
connectiong of the kind recommended.
aud no trouble has occurred in any
of theni.

From time to time nuts should he
“Aelt ” with the box spanuer to see
whether they require a little tighten-
ing. On occasion it may be found that
one will stand a fraction of a turn.
One point of some 1mportance should
be mentioned. In a few components
the terminal is formed by a screw
driven upwards from below into =«
hole, and held in place simply by the
lower round nut. In such cases it is
always as well to apply a lock-nut
before connection is made, having
previously tightened up the round
nut as much as possible with flat-
nosed pliers.
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IMAGINATION AND
THE LISTENER

—conlinued from page 522
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vision than by sound ; and when, as
in the case of broadeasting, sound
ouly may be utilised, the lmndlcap is
accentuated a thousand[old

‘* Artistic Purity”

Without suggesting that the B.B.C.
should prostitute itself to the leve]
of stimulating the 1mag1natlon ‘ by
hook or by crook,” there is much it
can legitimately do in advising
listeners as to the best way in hich
to enjoy the various plays broadcast
from time to time.

It is legitimate to create an atmo-
sphere for the public enjoyment of
art. There are certain members of
the so-called 7ntelligentsia who main-
tain and insist that the plays of
Shakespeare, for example, should be
presented without scenery, and that
at the most only black-drapery, etc.
ete., should be used for scenery and
bacl\glomld effects ; and they main-
tain also that the characters inter-
preting the roles i any of Shake-
speare s playvs ueed not necessarily be
dressed in the costunies of the period
dealt with by the plav.

This form of “ artistic purity " may
be very good theoretically, but it is
not, on the whole, eflicacious in prac-
tice. That has been proved more than
once. and only quite recently by the
production of “ Macbeth ”* in modern
clothes.

The production of  Macbeth = in
modern clothes was an experiment,
and Sir Barry Jackson, the originator
of the experiment, was quite entitled
to claim that it was an attempt to
prove a theory that the beauty of
Shakespeare’s plays needed no assist-
ance from period settings or from
period costumes, But, unfortunately,
“ Macheth ”  produced in modern
clothes and modern settings made an
appeal only to a very limited audience.

“Merely Ridicu ous”

“rimarily, the contrast merely
tickled one’s sense of the ridiculous.
It would have been more satisfactor v
1o test Sir Barrv Jackson’s theorv bv
broadeasting “ Macheth.” That would
have been a truer test of the poetic
and intellectual appeal of the beauty
of Shakespeare’s language then the
rather abnormal experlment of dress-
ing the characters in the play in
modern clothes.

(Continued on page 569.)
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This, however, is scarcely the

correct analogy, for Sir Barry Jack-
on’s experiment resulted, if not by
ntention at least by fault, in produc-
ng an atmosphere to the play which
was inimical to its appreciation by
i average audience.

But a natural atmosphere is, for
the normal man, only natural when
e ooes to a theatre, and when he
istens to broadecasting it is not to be
expected that he will enjoy even a
thrilling melodrama by wireless if
he is sitting in a rococo drawing-room,
1 the full glave of electric light, with
possibly the tea things surrounding
him, a blazing fire in the hearth, and
is wife and children scattered round
111,

Wrong Atmosphere

Have you ever read a glhost story
m a fine summer’s afternoon, lying
in & hammock in the garden, and have
vou ever read a ghost story late at
night by the light of a flickering
andle, with the wind moaning and
wailing outside, and sometimes whist-
ing down the chinmey ? If you have
read, for example, * The Moukey’s
Paw,” by Jacobs, or one of Toe’s
““ thrillers,” or even that wonderful
mfinished poem ot Coleridge’s.

Chuistabel,” you will know.full w ell
the emotional difference between
your experience of reading such a
story or such a poem in broad day-
light and in reading it late at night.

The Spell is Broken

Reading such a story in the day-
time you perceive, perhaps intelli-
gently, the skill of the author, hut
m perceiving that skill the spell 1s
broken, Pleasure in reading a book,
says Lord Macaulay, may be the effect
of ideas which some unmeaning
expression, striking a train of associa-
tions, may have called up in one’s
own mind as they have furnished
to the author, the beauties one
admires.

So with broadeasting. It would per-
haps naturally enhance the listener’s
perception of the artistry of a
broadcast play, dealing, let us say,
with a tragedy in a coal mine, if one

ould take the loud speaker down into
the coal cellar and there, painfully
reposing upon jagged lumps of coal,
listen In semi-obscurity (certainly
with no more illumination than that
(Continued on page 530.)
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"No resonant peaks to
give smnatural reproduction

NO RESONANT PEAK.—The windings of the
Mullard Transformer have been so selected that
no resonant peak occurs at.about 8,000—10,000

The new Mullard “Permacore ” Trans-
former is based wupon absolutely
revolutionary principles which give
these outstanding features.

Small in size; large in amplification. High flux
density without saturation.

All shrillness eliminated.

Gives life to every note,

Silver primary, nickel secondary : windings that
will not deteriorate.
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cycles as is usually the case. The primary is
wound with silver, the secondary with nickel,
causing the elimination of resonant peaks.

The iron in the Mullard Permacore allows the
use of a high flux density in a circuit of ex-
ceedingly small dimensions.

This new wonder Mullard Transformer is the
finest L.F. Transformer ever produced.

OBTAINABLE FROM ALLRADIO DEALERS.

Ilard=——
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HIGH TENSION

Aspire to heights of perfect purity of
tone from A.C. Mains by building your-
self the remarkable

“ECONOMIST H.T. UNIT"

with SUPRECISION components, as
recommended in Mr. L. H. Thomas’s
article, “ Popular Wireless,” April 14th.

Here is the circuil :

o S.(2+2v)
3 J2HENRY
Lk, !
O e
L L o B ¢
= Mo 4 2o §
+' o AiMro | S
/® 1 E?f/o ' S
2Atro o
T L 3>2HENRY
e \§8% 7 ey
[76.2 THE FINAL CIRCUIT ver |

Thss; the famous components :
SUPRECISION Power Transformer No. 703 17/6
SUPRECISION Double Power Choke No. 751 14/~
Bradleyohm Resistance E5, 9/6; Elo, 9/6
Condensers, 4 mf. 6;9 ; 2 mf. (2),8/-; ' 1mf. 1/9
Mullard DU2 Valve or Philips No. 506 22/6

Please mention voltage and periodicity of A.C.
Mains when ordering. Particulars free on request
of SUPRECISION Eliminator Components, OVER-
NIGHT Battery Chargers, and high resistance
SUPRECISION Measuring Instruments, from ;—

F.C. HEAYBERD & CO.,
8/9, Talbot Court, Eastcheap, London,E.C.3.

{One minute from Monument Underground Station.)

e

WET H.T. BATTERIES —

Solve all H.T. troubles.
SELF-CHARGING, SILENT,ECONOMICAL
JARS (waxed) 2/” % 1'"sq., 1’3 doz.
Zincs, New type, 11d. doz. SAGS 1 2 doz.
Sample doz. {18 volts), complete with
bands and elecirdlyte, 4/3, post 9d.
Sample unit, 6d. 16-page Looklet
11 free. Bargain list free,

§l AMPLIFIERS. 1-Valve 19s. 2-Valve 30s.
2-Valve All-Station Set £4

M. TAYLOR, 57, Studley Rd.,
Stockwell, London. ——

The Wireless Doctor, will

A LEXANDER
call (London and Home Counties) and cure your

BLACK,

sct;  sels installed, maintained, and broughi up tc
date; moving coil spraker, gramophone pick-ups, and
H.T. eliminators demonstrated by appointinent.—2a
Woodville Grove, N.16. Sloane 5105, or Clissold 3687,

ME for your
GI’Q@WIRGLGSS SET

Owing to expiration of
lease aud ultimate re-
moval, we have decided.
to reduce our large stock of
STANDARD WIRELLSS
CABINETS and we are
making
GREAT . REDUCTIONS
DURING MAY & JUNE
Seize this opportunity at 3 y
once. From £3 15 0.
PORT Co. t1oe proomes s SS:
MAKERIE?:‘ . O gcstlogs fgr adapting your

receiver or panel in our
30a, Lord Street, LIVERPOOL St";"d&rd Cabinets.

P
7
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afforded by a guttering candle), to
the vocal appeal of the play as
reproduced by the loud speaker !
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The Best ‘“ Atmosphere”

But, seriously, we suggest that the
B.B.C. should always preface a play
with hints as to the atmospliere in

“which the listener will find it most

conducive to enjov that plav. Advice,
we are well aware, has often been given
to listen to a broadeast play in dark-
ness. That is excellent advice. for
m darkness the imagination awakens.
Milton suffered from the great afilic-
tion of blindness, but would he ever
lave written such a magnificent
masterpiece as “ Paradise Lost” if
blessed with sight while living in an
age ol depravity, licentiousness, and
bankrupt actistry ?

The example is an extreme one, but
legitimate.  The artistic appeal of
broadeasting -is still so wuch in its
vouth that we have not vet had time
to train ourselves to a finer perception
of an appreciation of its artistic
possibilities, and until that traininge
has heen accomplished and more ex-
perience gained in apprehending this
new form of art, we must, within
legitimate bounds, adopt artificial
means for stimulating our imagination
when listening to broadeasting, and
especiaily broadcast plays.

Better FEquipment

And, therefore, by attempting to
create an atmosphere in our own
homes when we are listening to a
broadcast play or a poetic recitation,
or even a fine sympliony, we shall
merely be adopting an expedient
which, although it mav olfend the
purist, would at least enable us more
enjovably to train ourselves to an
appreciation of what, after all, is
theoretically the most intelligent and
the most satisfying medium of artistic
entertainment. i
PEETODOBTIVRCEELO208
{WHAT READERS THINK
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twenty years before any vast strides
were made, because it apparently
required  a knowledge which was
altogether outside our present scope.

Only a few days ago, this view was
again expressed bvniyself in the Press,
so you will realise my astonishment
to find myself  billed ” with the
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optinusts, when I have already been
rebuked for my pessimism on this
very point !

A good deal of Lard work has taught
me that other people’s views should
not be too strongly supported or con-
demned. Radio is almost embrvouic,
but its rapid advance during a mere
thirty vears inclines me to believe
that to define the impossible is no
casy task,

I must apologise for the length of
this letter, but I am anxious not to
be thought one of those extraordinary
people who considers his own fixed
ideas to represent finulity on any
subject.

I do not find it difficult to achieve
humility in scientific thought !

I am, Sir,
Y our obedient servant,
A. M. Low,
ACGI, MIAE, FCS.

London, W 4.

We are glad to publish the above letter in view
of the fact that in the preface to ** Television for the
Honwe,””  Prof. Low wrote (inter alia) :  Radio
Television is no longer a dream, it is un accorn-
ptished fact Lo

And also (inter alia): “ But television is a
necessity. and by the methods at present on the
road to_commercial suceess we shall, before long.
possess Yhe power to sit in London while we sign
our cheyues in Australia. and we shall be able to
see and speak to owr relatives as they ity in sarety
around the world.”

Not. impossible. we agree: but the writer of
the above. in using the expression ** hefore long
in such a vague way, might mean in a few years or
in a few hundreds of vears. It is an example
ol the unjustitiable optimism—scientiticaily
unjustitiable—whieh  we have continually criti-
cised.  We are therefore all the more e¢lad to
publish the above letter,

THE EDITOR.

““Those Unnecessary 4-Volters”
Sri,—I have read Mr. Keith D.
Rogers’ article on 4-volt valvex in
Popular  Wireless ” and also in
Mopery Wireress. In the latter Le
asks for readers’ remarks, and so am
sending this letter,

Taking the various types of HTF,
Det., and L.F. valves in turn, T should
like to suggest :

(i) The Cossor 410 H.F. is identical
with the 610 H.F.

(i) There are plenty of good L.F.
valves for 1 volts.

(iii) As for a super-power valve, the
Mullard 254 has exactly the same
characteristics as the 256,

In conclusion, I will use Mr.
Rogers’ own argument, quite an ex-
cellent one, that the additional first
cost and also upkeep of 6-volt
valves do not warrant their being on
the market.

I hope he will agree that “awuy
with the 6-volters ” wouyld be a better
slogan for valve manufacturers, ax
what Mullards and Cossors can do
could be done by other firns.

Yours teuly,
_ W. E. M

New Brighton, Cleshire.

(Confinued on page 571.)
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CLIMAX H.T. SUPPLY UNITS

Study these special features of Climax Auto-
Bat H.T. Units and then the prices. Ten H.T.
i Tappings with one fixed and two variable
volta res. Insulated sockets, insulated wander
plugs,insulated terminals. Earthed metalcases.
Safety-first design. Shock-proof. Fire-proof.
Larze guaranteed outputs. No mains noise.
Same cimple control as with ordinary H.T.
Battery. Very attractive finish,

Climax Auto~Bat D.C. Model. 100/250 volts.

QOutput approx. 20c volls max. on 200 250
volt mains, and 1oc volts max.on 100'123
volt mains.

o milliamperes max. 1
i £ o PRICE 34‘ -
Climax Auto-Bat A.C. Model. 200/250 volts,
10/100 cycles. 100,125 Volts, jo/100 cycles.
Output approx. 150 volts max. H.T.

t 50 millianiperes. PRICE £4
| Plusroyalty 12,6 net, plus 2 D.U. rorectiiying
valves 3t 15/. each. Complete £6.2.6

(btainable from all radio dealers.

A Yo AR Ax..AlLd

CLIMIAX RADIO ELECTRIC LTD.
| Quill Works, Putney, London, S.W.15

T“AT OLD BIKE 9 Put pounds on its

® value by lining it
Quite easy with our selffixing, ready panelled limng
©ts, Gold, Green or Red, 10d., with instructions. Gold
nd Red, ete., 1/-. List and samples, 2d.

M. W. AXON & HARRISON, LTD., JERSEY, ENG.

&l

Adj usting!

Forbest performance your valves require ava-
riable filament control to supply the definite
current they need, despite L. T. battery varia-
tions. AMPERITE is the only celf-adjusting and
automatic filament valve control that doesthie.
Fakes the *guess,” inconvenience and unsight-
linees out of punel rheostats. Simplifies wiring,
panel design, and tuning. Prolongs valve life.
Order by name. Accept nothing else. For sale
by all dealers. Price 5/-, with mounting.

Write for FREE "AMPERITE BOOK?” of sea-
son’s be ¢ circuits and latest construction data.
Distributed by
ROTHERMEL RAD!0 CORP. OF CT BRITAINLTD,
24, Maddox St. London, W.1

AMPERITE

Yhe "SELF-ADJUSTING” Rhicastat

Galalipc _
%" THE ARTCRAFT COMPANY “{i}
156,CHERRY ORCHARD R°CROYDON %

o 2 ) fec¥eo! o
G5
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WHAT READERS THINK 3

—conlinued fromn page 570

PRDBEE PO

Unwanted Valves

Siz,—I see that in your article on
the unnecessary 4-volters in the
Mareh of Mowerx WirkLess, Mr.
Rogers invites readers’opinions. I have
read the article and thoroughly agree.
I wish you could persuade manu-
facturers to give us a little more in-
formation about their products. What
1 want to know is the impedance and
mutual conductance. Actually, one
hardly ever gets this in an advertise-
ment. Why not have a standard
method of giving these, say, voltage
and current in three-figure groups, as
is usual already, and a fraction added,
the numerator being amplification
factor, the denominator impedance
in thousands.

The Mullard P.M.1 H.F. wonld
become
o 14
P..\I.ZIOQ—é,
and the Marconi D.E.P.215 would

become
o0
Marconu 21.)(—3.

1 have recently searched several
journals with a view to renewing the
valves on my 5-valver (at present 8.T.).
The only maker who tells one anything
is the maker of valves at 3s. 6d., so [
am going for those.

Yours faithfully,
(. H. M. STURGES.

S E.10.

(Mr. Rogers ddeals with the guestion of nomen-
clature in = Valve Varieties ” on page 314.)

T o Many Types

Sip—1 feel T must thank you for
the article on valves in the current
jssue of MopEry WIRELESS.,  Mr.
Rogers supplies me with information
I have heen seeking for more than
four years. When I built my first
set 1 considered the question of the
amount of current taken by valves,
and made inquiries such as “ Why
use 6-volt valves instead of 2- or
4-voltvalves ¢  “What isthe advan-
tage 2 “ Why use bright-emitters
taking half an ampere instead of dull-
emitters consuming only ‘06 of an
ampere 2>’ No one could answer these
yuestions, the answers T got were :
“I don't know, I have always used
bright-emitters,” or “ I have always
used a 6-volt accumulator.”

(Continued on page 373.)
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Pay for your Radio

-
as you use il
BUT
Be certain you buy from a
firm who can give you service.

Many of the firms now offering radio goods on Easv
Payments regard this business as a side iine only. We
were one ol the pioneers in the Radic Industry, operating
before the boom, and we have specialiced in radio ever
since. Conseguently, we can offer our customers expert
technical service based on years of practical experience.
In buying from us you are safe in the knowledye that
should you have any little difficulties or require any
advice, we are able and willing to help you entirely free of
charge.

17/6 brings the
MAGNAVOX

MOVING COfL

LOUD SPEAKER

Works off
6-Volt  Ac-
cumu lator.
Delivered on
ﬁ[rsl payment

176

Balance in {1
monthly pay-
ments o

17/6. (Ao
supplied for
working off
D.C. Mains.)

Loud Specaker as above and 6-vol: 12 monthly
40/80 Oldham or Exide Accumu~ payments o
lator, uncharged. |
Loud Speaker as above and Trickle 12 monthly
Charger to operate direct off A.C. payments o
Mains. 2/6
Please state voltage of mains when ordering.

SPECIAL OFFER OF FREE BAFFLE BOARD

To the customers sending the first 50 orders received
for either of the above items we will present, free of
charge, a plain 7-ply baffle board, cut to size and drilled,
complete with all necessary screws, etc., ready for fixing.
This baffle board can also be supplied in polished Oak
or Mahogany finish at an extra cost of 10,6, which skould
e added to the first instalment.

Polished Console Cabinet, incorporating baffe koard

in {ront, and wi!h_open back. standing. on four legs.

Dimensions approximately 24 in. x 36 in., giving ample

space {or amplifier if required. In Mahogany, Dark Qak,

or Golden Ozk - - - Cash £4 4 O
Or by 12 monthly payments of T/9.

Cabinet as’ above, complete with Loud Speaker and
Accwmulator = o = Cash £16 2 O
Or 12 monthly paymentsof £1 9 6
Cabinet as ahove, but with Trickle Charger instead of
Accumulator - o - Cash 16 8 ©
Or 12 monthly payments of. £1 . 10 3
Delivered on payment of first instalment.

THIS YEAR'S BEST SET
THE 1928 SOLODYNE

We can supply all the parts of this unigne
receiver for 12 monthly payments of

Delivered on payment of first instalment
—and we guaraniee you good resulls.

We supply all radio needs cn easy payments Call at our
showrooms selcct any set or component. oods sre
delivered to approved customers on first payment. No
big deposit. No need to wait. Write, or call, for our
lustrated Art Brochure showing our wonderful range of

PETO.SCOTT Ce., Ltd.

77, CITY ROAD. E.C.1.
62, HIGH HOLBORN, W.C LONDON,
and, 4,

MANCHESTER' ST., LIVERPOOL.

@& 2431
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Fit the
LOTUS REMOTE CONTROL

to vour

Melody Maker

Cossor

—and increase the enjoyviment
and comfort of good reception.
Don’t have a good set and
restrict it to oneroom. Recep-
tion-from your Cossor Melody
Maker can take place in every
room in- the -house-—indepen-

withdut interference, if you fit
a Lotus Remote Control.

You can wire two rooms your-

self in half an hour at a-cost of |

a few shillings. Ask vour
retailer for a free blue print
or send a postcard to the
makers.

For your Melody Maker you
need :—
1 Lotus L.T. & H.T. Relay,
2 Filament Control Wall
Jacks, 2 Jack Plugs, 21 yds.
4-strand wire 30/-
Similar outfit, but for set
using H.T. Eliminator, 45/-.
This wires two rooms. Each
additiona! room -7/6 extra.

SO

REMOTE cONTROV

Recommended by the Makers of
tiie Cossor Melody Malker,

Made Ly the Makers of the jamous
Lotus DBuoyaney Valve Holder,

and Lofis Vernier Coil Holder.

GARNETT, WHITELEY & CO., Ltd.,
Broadgreen Road -

LIVERPOOL.

SETLEEIGHEHBHEOBIBEY
© IN OUR TEST ROOM
&

—continued from page 530
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many chokes on fhe market which are

LOH@

suitable for this latter purpose. The
Igranic type “ F 7 has the essential
requiretnents of moderate ohmic

resistance and ample inductance when
passing fairly heavy currents. This
Igranic component retails at 15s.

Igranic Filament Transformer

Igranic Electric Co., Ltd., have
produced a filament transformer suit-
able for use with KL1 valves. Operat-
ing direct from the alternating current
mains, this transformer supplies an
ample supply of current at 3-5 volts
for a receiver using up to four KL1
valves. It also has the special
feature that, whether one, two, three
or four valves are in use, the output
voltage remains the same within the
limits of the 5 per cent specified by
the valve manufacturers.

This is a very important advantage,
because it renders the use of heavy
current-carrving rheostats unneces-
sary. The valves can be connected
direct to the transformer. There are
three types of this transformer avail-
able, suitable for 100-110-volt,
200--220-volt, and 230-250-volt mains.
The price 1s 30s. It is a well-made
component, and is of the completely
shielded variety. We have tested it
and found it O.K. It does not get
unduly hot, and there is, of course, no
humming from loose armatures or
other such defects. Components that
have to be connected directly across
mains supplies must be chosen with
discrimination, but this Igranic pro-
duct appears to be peltectly safe and
reliable.

Portable-Set Loud Speaker

There 1s a special Amplion loud
speaker for portable receivers. It is
known as the “ Amplion Cone
Assembly,” and consists of a cone
and a reproducing unit, fixed to a
fretted grill, which can be fixed
directly to the front of a cabinet. It
is suppl]ed in two sizes, one having
a 9-in. cone and a junior type umt
which is known as the A.C.13,
price £2 10s., and the A.C.11, which
has a 12-in. cone, a senior reproducing
unit, and which sells at £3 10s
It gives verv good results. There is
ample bass and very little colouration.
The view has been expressed that one
canuot expect quality of reproduction
with a portable receiver. But there is
no reason why one should not with a
speaker of this type il the receiver is
carefully designed.
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are now on sale in Great Britain.
They are made according to the
patents of Professor Hans Thirring,
head of the Physics department in
the University of Vienna. Professor
Thirring, who has specialised on the
cells, gave me a demonstration with
some of his best models in his labora-
tory. He uses them in the talking-
film apparatus he has invented. * But
for television,”” he told me, * selenium
cells can never be suitable.”

From Australia

1 try to keep in touch with tele-
vision efforts in all parts of the world.
Lately, I had Australia scoured, and
I cane into touch with Mr. Robert
T. Haines, of Sydney, who has a
television svstem he hegan to develop
in 1890. His ideas were mentioned
in the London papers, he tells me, in
1907, when he lectured belore the
Royal Photagraphic Society on other
of his inventions.

Have You An Idea?

More part-time television efforts I
have traced m Canada, the United
States, France, the Free State,
Birmingham, Hull, and London. Of
course, there are others, and I should
be glad to hear from readers who
have really worth-while ideas. Send
notes and sketches, and photographs,
and anything you please to me, care
ol MopErN WIRELESS.

As a hint, I suggest that if vou
wish to invent a real television
apparatus—and win a fortune—
ignore all the present systems, and
TRY SOMETHING DIFFERENT.
Without mechanism, if you can.

Will They Work ?

Just as the presses are waiting to
begin their clatter and rumble, a
rumour has started in America that
television sets will be on sale there
this summer. No names are given,
but it 1s said that the sets will be on
the lines of those used by the G.E.C.
in their recent broadcast to lLomes
from Schenectady.

Two-In-One

An equally mysterious statement
cones from an unnamed representa-
tive at the Radio Corporation of
America predicting that “ one vear
ought to see television in the home.”

WiLtiax J. Brrrtaix
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| ﬁETTERﬁ

It The wonderful A.P. tetrode {4-elec-

trode) valves yon have scen talked |
about and wused in ' Modern l
i

|
{{| Wireless.”
[ They require only half the usual
il H.T. yet give better selectivity and
purer reproduction.
They can be used at once, on any
Il set, without alteration.
They are so good that we send
them on 3 clear days’ approval
against cash order.

1Write to-day for history and data of

the *“A.P.” Tetrodes, with reports by
“ Popular  Wireless,”  “Amateur

ANELOY PRODUCTS,
36,Hindmans Rd.,E.Dulwich, London, §.E.22
'Phone : New Cioss 407 4.

2ORSRSOETCLOTRIOEHD
% RECENT RECORD
5 RELEASES &
g —continued from page 558 ﬁ
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Tired Hands (W.) and When
Day is Bone (F.T). (226) (At
the Stoll Picture Theatre.)

All by Hary Bidgood and lis
Broadecasters.

Excellent records which inerease
one’s wonder at the ° Broadcast’
method of recording.

Paihé  Adctuelle.  An’ Further-
meore and Clementine. (11531.)

An Awmerican type of “ voice and
orchestra * record that is not too well
done.

Pathé Perfect. (1s. 6d.) Why Am
I Blue ? (W) and Janeite (W.).
Lennox Dance Orchestra. (P352.)

The Caiinda (F.T.) and Little
Boy Blue (F.T.). Lud Guluskin and
his Orchestra. (P350.)

Did You Mean It ? (F.T.) and
There’s a Rickety Rackety
Shack (F.T.). (P345.)

Three very enjoyable records.

Parlophone. (3s.) The Grind
Out (Yale) and The Wabash
Blues (Yale). Boyd Seuter (Clarinet

Mopern WIRELESS

|
i Wireless,” elc.
i

Solo with Guitar, Piano Acc.).
(R3505.)

An excellent record by a world-
famous player. Certainly the best
clarinet record we have heard. The
recording is above reproach.

===PERFECTA COILS for—
“ MODERN WIRELESS" 1928 ‘SOLODYNE,”

slort or long wave, 40/-; bases, 4/6 the set. ‘M. W

Vave-Trap, 13/-. - Radio-Gram 4,’’ set with bas-s,

14/., Cossor coil, green silk wires, terminals, paxochn
former, 6/9. Litz wound, 11/6.

Ail roils, sereens, clhokes, transformers to specification

tation by refurn. Consult us; we ean save you Con-
siderable time and money.

H. HACKER & SONS,

25, HIGH STREET., MAIDENHEAD,

| Takes A
® your STATELY ¢
Set o HOME ! §
Batterics, From
[ ctc, wop £5.3.08

| < RADIOLA” De Luse

i Oblainable only from i—

1., Works, BEXLEYHEATH, Kent. §

) TRANSFORMS YOUR WIRELESS |

} “RADIOLA"

THE

__ BUREAU E“;

Fully
Guaranteed.

WINS HIGHEST APPROVAL

i Radio Press, leading experts and over 3,000 §
delighted” elients.

3 ft. high. Rieh solid oak or malogany-a i
magniticent finish—at_loud-speaker cost only.
LET US EELP YOU.—Snggestions and FULT §
EIST of exclusive designs FREE. send now

g
E CABINETSE

b

jrata

| DLEASE be sure to_mention ja
‘* MODERN WIRELESS* a|

when communicating with O

Advertisers. THANKS! O l

For,My Baby (F.T.) and Changes
(F.T.). S8am Lanin's Famous Players,
(R3498))

Anotlier Parlophone masterpicee,

(hanges ” heas a charm of its own.
The orchestration is remarkably well
done, and is novel without being
hizarre.

“WHAT READERS THINK?

% —continued from page 571 %3
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As there appeared to be no advant-
age in nsing more than 06, I decided
on the 4-volt valve, and have used
none other since. For four years I have
wanted to know why manufacturers
took the trouble to make any valve
hut *06’s, and why anyone should he
so foolish as to use any other,

T am of Mr. Rogers’ opinion that the
-volt valve is unnecessary, and I shall
say further, the 6-volt valve 1s un-
necessary also, the 2-volt is all that is
needed, and with a little improvenient,
as you say,” would give the same
amplification as the 6-volt.

Yours {aithtully,
H. 0. CourLsox.
573,

Sheffield.

WWW-americantadiohistorns~ecam

You know them. Tley just want
to try something in your set. Ping!
An awkward hand hkas hit your
valve.

A Benjamin Valve Holder woull
have saved you the cost of a ncw
valve. For this valve holder is
sprung on 4 one-picce springs.
Siromg springs but delicate.
Sprizgs that absorb the slightest
vibration or the greatest shock.

Fit Benjamin Valve Holders in
every stage of your receiver. Bui
e sure the valve holdexs are
Benjamin, because no others wil
so efficiently absorb shock and
disperse microphonic noises.

ey

ALVEHOLDERS

— | - —

THE BENJAMIN ELECTRIC LTD,,

Brantwood Wks., Tariff Rd., TOTTENEAM, N.17
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Price reduced

from MAY Ist.

NEW 8/6 PRICE

pu— |

The popular
SHROUDED MODEL

|

MATii,EST<
| LIGHTEST

AND : MOST

EFFICIENT
CONDENSER

“1928"" LOG

WEIGHT

v ~
4z =
OUNCES §
made in
cap%%ig«'ses
‘0%
*0005 St
Write for Literature
Crown Works, 22, Cricklewood Lane, N.W.2
Telephone : Hampstead 1787.

'RANSFORMER

OBV XOLLTREEHD

© “PRACTICAL
TELEVISION”*
BODLOOVEBBEEOROPOLHD

230

T oy such a title the average
4 ireless enthusiast, when buyv-
ing Mr. Lamer's hook*, will
very naturally expect to find a sound
and scientific exposition of the latest
advances in television technique.
More particularly he will be inter-
ested to discover in what respects the
Baird Televisor can fairly lay claim to
represent a distinet and outstanding
advance on other known systems of
television, bearing in mind the
remarkable claims that have recently
heen made for this apparatus.

Disappointing

In this respect he wilt unfortunately
find little cause for satisfaction,
though there is a great deal of other
matter, well worth reading, inside
the covers of Mr. Larner’s book.

Mr. J. L. Baird contributes a
foreword which is mainly concerned
with generalities and optimism.

Seven chapters out of ten are
chieflv concerned with the historical
growth .and development of still-
picture transmission ; the discovery
and application of the selenium cell ;
photo-electric phenomena and their
applications to picture transmission ;
and the theory of the formation of
optical 1mages.

This section also contains a sum-
mary of the ecarlv work done by
varions continental and American
Investizators in the field of television
proper, as distinet from mere still-
life transmission.

Mention is also made, in a special
chapter, of the theoretical advantages
attaching to the use of the cathode ray
as a means for exploring the picture
at the transmitting end, and of
reassemibling the signal components in
reception.

Coming to what should be the
cream of the text-book, namely, the
chapter on the Baird Televisor, it is
disappointing to find that hoth the
transniitting and receiving appatatus
correspond practically in every detail
with descriptions published many
months ago in the technical Press.

“*Special Cell”

Mr. Larner states that * the special
tvpe of light-sensitive cell used by
Mr. Baird gives an instantaneous
effect, and it is possible with such a
cell to send a figure, a picture, or a
series of moving pictures, like a scene
made up of moving people, in rapid
suceession,”

574
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But what the serious-minded reader
would be more interested to learn is
why, if this can be done with Mr,
Baird’s cell, as the inference is, it can-
not be done with other light-sensitive
cells.

It should be added that a descrip-
tion is-given of a new “ optical lever
system of lenses, recently patented
by Mr Baird, which is stated to
increase the speed of traverse of the
exploring beam of light. It does not
seem possible, however, to do this
except at the expense of a correspond-
ing loss in iutensity of the incident
beam of light.

As a further development, Mr.
Baird proposes to utilize two or more
light-cells in ylace of one, each cell
operating on a distinet frequency.
This would apparently involve the
employment of a wide band of
frequencies in transmitting the corre-
sponding 1mage through the ether.
Similarly a plurality of light-sources
may be installed at the receiving end.

As regards synclironization—one
of the most difficult problems in
television—-it i¢ mgernously explained
that two motors are used, one a D.C,
motor driving the obturator discs,
S TH TR

IT PAYS

to become a regular reader of

Modern Wireless

The paper with the guarantee.

Lvery constructional design
thoroughly tested.

You cannot go wrong if vou build an
S MY set.

Every Month - Price 1-
Place “your order now.
S A T
and the other an A.C. motor of 500
cycles which *‘ sends ont a synehron-
izing signal.” Mr. Larner does not say
that this system was used for the
recent transatlantic transmission, and
it would indeed be difficult to imagine
that it could serve the required

purpose over so large a distance,

A Rosy Future?

The last chapter deale with the
Noctovisor: and Phonovisor. In
conclusion, Mr. Larter says: At the
time of writing television sets are not
available to the public, but their
advent cannot long be delayed. The
first sets will, we may antieipate,
show only the most simple of scenes,
a head-and-shoulders view of the
person speaking, or possibly a simple
scene, such as a few figures on a stage
with little details.”

* ““ Practical Television,” by E. T.
Larner, with a foreword by J. L. Baird.
Published by Ernest Benn. Ltd.
10s. 6d. net.

I¥
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L THE FINISHING
TOUCH )
b
4
4
{
[ )
4
4
X 4
y
4
4
} Belling-Lee Terminals are the fiaishing
touch to any Receiver. They are a com-
bination of Beautiful Finish and First {
Class Workmanship.
Belling-Lee Terminals are Bakelite insu- 4

jated and made with 30 different en- ¢

gravings.
PRICES. 4
Type '*B* dllustrated, sold in an atbractive 4
carton carrying a year's guaraniee.
Price 9d. each.
Type "*M " as iype ** B" but non-insulated.
Price 6d. each.
Type “R'" Cheap competitive insilated
terminal with rotaling name.
Price 3!d. each.

-y p———

Hllustraled catalogue free on request.

'BELLING-LEE

_ TERMINALS

\ PPN

BELLING & LEE, Ltd.. Queensway Works,
Ponders End, Middiesex.

I The engraved nickel dia! zives a pleas-
ing finish to a rokustly constructed and
well-desizned .omponent. An “off”
position is provided, while a definite
stop makes short-circuit impossibie.
Stocked in 2, 6, 10, 15, 30 and 60 ohims.

2/3 each

i
!
The Bedford Electrical & Radio Ce. Ltd.
22, Camphbel! Road, Bedford:

London Glasgew
113, £t, Vinceat
Strect, C.2

21, Fartlett's Blgs.,
Holborn Circus, E.C4

LE5ETO0E0E0800T0058D
RADIO ABROAD
—continued from page 532
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sources of income. The present broad-
cast publicity, however, is badly
done, and it is felt that if the method
of its presentation could be consider-
ably improved, the objections to 1t
would be largely done away with.

Radio Records

Tor the first time, gramophone
records of an American radio bread-
cast programme are offered to the
public in the TUnited Stafes. The
well- known Victor Company  has
the distinction of pioneerng 1n
this direction, and the first exainple
is a set of three double-sided
records of the ceremonies con-
nected with the national welcome to
(olonel Lindberg, the Atlantic flyer,
at Washington.

On these records you have the
voice of President Coolidge, the inter
spersed announcements of Graham
McNamee, a short address by Colonel
Lindberg, and his longer speech at
the National Press Club. TIt’s all
there, and if you close your eves
it is not hard to imagine that the
events are actually taking place.
The cheers of the ecrowd, the applause
interrupting the speakers, the blare
of the bands, and the quiet, unruflled
voice of Lindberg.

It is time that more of the historic
events which are now being oflered
to the radio listener with impressive
regularity were preserved in perma-
nent form. The few records already
made being a rather belated start in
the right. direction,

Radio In Canada

The Canadian Government, through
its radio branch, has installed seven
direction-finding stations on the At-
lantic coast and one on the Pucific,
as well as six radio beacons on the
Atlantic coastline.

These stations are especially built
to give bearings to ships which have
lost their direction in fogs or during
storms.  They contain the latest
apparatus and practical application
has shown that the bearings given
hy them have been extremely accu-
rate, saving many a ship from
stranding on the rock-strewn coast
of the Maritime Provinces.

One hmidred and forty-five ships,
by the latest available census taken
early last spring, plying between
(anadian ports, are equipped with
direction-finding apparatus.

375
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PROTECTION
at 4 vital points
in the circuil

VALVE SET GWNERS are rapid.y kca g
v the cnormouns imporiance of Incarpor
ting an accurate measurivg inslrurcen) o
sexies with the valve circuit i E
Without thic profection thevs i5 no definlie
methoed of obtaining that v'tally impaviani
adiustment of plate aed filanzant curren:,
Newly charged accumulaters for
register ‘25 volts abov: mormal Witheou! o
Sifam Radio Moter ysu canno! aid’ this
exces.. Rcception appears th2 same bat the
}ife of your valves is reduced hy hundred: of
hours !
Haphazard controel is out of date. Modern
cet design demands Sifam accuracy and Sifam
protection !
Follow the lcad of over 250 009 lisienexs who
have learned the wiedsm and -aviag by uciny
Sifam Radio Meters.
Your dealer will gladly show you the popular
priced range, or write direci for leaflet
* Detecting Distoxtion,” free from

SIFAM ELECESYCAL INSTRUMENT

.. LTD.
(Gept. M.W.). 10a, Pag§ iqv"fﬁ WESTMINSTER

RADIO METER

CCLITLY LIRS TTILLE L L L
-

INEW MODEL.

Pocket Voltmater.

4,000 ohms. High

Res. Heavy Nickel
Caso

I¥’s safer with Sifan
PO SRR (1 0. 5

ACCUMULATOR HIRE
SERVICE. HT ORLT

Real -

We lend you one of our.fine wireless accumu
Iato{s while we recharge yours. Or keep you
continually supplied with our own fuliy.
charged accumulators, Collection, maia-
tenance and delivery free, anywhere within
12 miles of Charing Cross. Any voltage or
capacity  Skilled servicee The famous

A V. accumulators supplied for HT

Write for full particulars to-day
RADIO SERVICE (London) LTD.,
105F, Torriano Avenue, Kentish Towu, N. W,

- Tel@phone ;: North 0623-4-5. S
""%_.._v___‘ = < Y

JEVERYTHENG

Y RADIO
oN
&

WOOLLDRIDGE RADIO CO. LTD.

17 N
7 LISLE L%E A_ELC EVSTER SQUARE
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Adult Education and Broadcasting &
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—continued from page 502
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choice of items to all or practically all listeners. Alter-
native programmes should hecome fully available with
the execution of the scheme of regional stations.

6. Broadeast education can fill many gaps in the
existing adult education movement; it can widen the
field from which students are drawn by its power to reach
and stimulate a large public; it can provide a means of
education for those beyond the reach of other agencies ;
it can put listeners in touch with the leaders of thought
and the chief experts in many subjects; and it can lead
on to more formal or more intensive study. There is
little danger that it will supplant other educational
tacilities, especially if the educational bodies take their
share in developing it.

A “Follow-up” Policy

7. Discussion-groups, formal or informal, may very
greatly increase the value to be obtained from broadcast
talks. It is important that every encouragement should
be given to the formation of such groups, and all possible
help given to them.

8. The follow-up policy inaugurated by the B.B.C.
requires to be still further developed in three main
directions :

a. In the direction of increased publications, including

a weekly illustrated educational journal ;

b. In the direction of increased publicity ;

c. In the direction of increased organising activity.
An adequate follow-up service should include
advice on technical difficulties, on reading and
private study, on the formation of wireless-
discussion groups, on other ageucies for continued
study, as well as replies to correspondence.

9. The satisfactory solution of the problems of reception
is of the highest importance. Only by raising the general
standard of reception, and by securing the correct use and
maintenance of receiving sets, can the fullest advantage
be gained from" broadcasting. This ealls for a develop-
ment of the service of visiting and advisory engineers to
give advice and instructions to those responsible for sets

RPOPPRVDLBOBECOCIBIVRLODVLBDSEH
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for educational purposes. It is also important* that
advice should he available on how to secure the efficient
construction of sets to the B.B.C. educational speci-
fications.

10. The broadcast programme requires the greatest
freedom of experiment in matter and presentation. Con-
troversial subjects should not be cut out. Strict care
must be taken in choosing those who are to speak on such
subjects at the microphone, but if those chosen have a
proper sense of their responsibility they should have as
full freedom as possible to deal with their subject from
the educational standpoint.

L1. The technique of broadeast lecturing  requires
continual experiment. The possession of personality,
and the ubility to convey it to an invisible audience, are
of paramount importance.

I2. The most satisfactory method of providing a
regular educational service would be to set aside the whole
or the main part of one wave-length capable of covering
the whole country to a special service of lectures, music,
etc. Until this proves practicable, a definite proportion
of time in general programmes should he allotted to
general talks, and certain periods at appropriate times of
day should be allotted to more formal education. Under
a system of alternative wave-lengths, the latter would
require at least one hour daily after 7.30 p.m., in addition
to talks at other times of day.

A Central Council

I3. In order to develop the policy outlined above, it
-will be necessary to invite the educational forces of the
country to share the responsibility for the work. This
calls for the creation of a Central Council for Adult
Edueation, composed of representatives appointed by
important educational bodies, and of a proportion of
nominated members, to whom certain powers and respon-
sibilities in connection with the planning of educational
programmes and with the problems of the listeners should
progressively be delegated. It will be necessary also to
establish Area Councils to represent local opinion and to
deal with local problems. A representative from each
Area Council would sit on the Central Council.

14. The cost of such developments as have heen out-
lined can, and in our view should, be met out of that
part of the revenue from licences which is at present
retained by the Postmaster-General, over and above the
costs of collection and administration.

H All the leading radio set-designers write for
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ONE H.F. STAGE

Thereisalarge Public who are content with reception fromthelocal Station
and Daventry, whose requirements can be met by the ordinary 3 Valve
re-acted Detector Set of which there are so many varieties advertised
with fanciful names. To get more than this inevitably means “oscilla-
tion” with consequent howling and annoyance to your neighbours.

The B.B.C. definitely state that one H.F. stage is essential at the following
ranges, if loud speaker reproduction is to be anything but “indifferent”:—

100-150 miles from Daventry. 5XX. 4 Valves. 1 H.F, stage.

50-100 . " 5GB. o 1 H.F. stage.
Qver 15 . ., Main Station. " 1 H.F. stage.

These figures obviously aliow for that factor of safety which is so necessary if consistently
pleasing reception is to be obtained under all conditions.
One neutrodyned stage of H.F. will give that additional sensitivity necessary for more dis-
tant reception, with radiation reduced to a minimum.
The Met-Vick 4 Valve A.N.P. Constructor's Set is the ideal solution.
With the additional H.F. stage, there is no need to force the set. Using A.N.P. coils the set is
stabilised, screening is unnccessary and high voltage factor Valves can be used. Additional
selectivity is provided by a Tuned loose coupled aerial circuit, brought into action when re-
quired. Delightful to operate and cheap to build, the parts with two scts of coils costing only £9.

The Met-Vick A.N.P. 4 is pre-eminently the 4 Valve Set of the Day.

It unable to obtain instruction book from your dealer, write for Pub-

lication No. 7117/5 or 7117/4 (the A.C. Valve Model) free on request

MET-VICK

WWW-amerieanradiohistoryv-com
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You’ve never seen such a wonderful transformer curve as this before ! Thera’s no

other N.P.L. Transformer Curve—and remember, that’s the only curve of real

value—showing anything like as good results. Look at the lower end of the fre-

quency scale—scarcely any drop to speak oi-—and you’ll begin to realise why the

4 deep bass notes come out so well when you use our Straight Line Super Transformer.

bee 4 i A - The slight increase in amplification at the upper end of the scale adds to the beauty

Wil 3 § 3 © 1.2 of radio reception, and shows this Transiormer to be particularly suitable for
L Aw 0 Uy NS Gramophone Reproduction where the high notes are so often lost.

o Y N B : ; "
N - B~ With one exception (vide Lack Cover ** Popular Wireless,” April 14¢h) the results shown
$ . N T ~ : ! ‘ ) 4t
A § PN § by this curve aie even better than those obtained with Resistance Capacity Coupling.
-g-'.' x&«-w \\ Partioulars of our Balasced Inductive Method of Coupling will be found in our illustrated
. W\\ 48-pagt Dooklet, = Low Frequency Amplification” (price 1/-), which contains additionul

N.P.L. curves, uiteresting cucuils and

diagrams, and a wealth of up-lo-dute

information on all forms of L.F. fnicr-
valve Coupling.

Straight Line Super Transformer
25 -

Hlustrated 16-page leaflet C17—free on
application—gives full particulars and in-
feresting circuils.
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