BUILD A MOVING-COIL LOUD SPEAKER

MODERN(i
WIRELESS

Edited by

Vol. IX.  No. 18. NORMARIEDREDS JUNE, 1928.

WYDNEY ]‘WO&e LUXE

- [FUILLC
CONSURUCUTONAL §
[DISTALS
INSIDE




MoperN WIRELESS June, 1928

AWONDERFUIL NEW VAIVE

Mtlz l‘lze Mlll]dl’d PM Hlamem“ ;

Max, Fil. Volts .. 4.0
Fil. Amps. ... 0.1
Max. Anode volts 125
*Imped. (ochms). 6,000

Mullard always leads !

The new Mullard P.M.4D
has no equivalent . . . it is
the ideal valve for perfect

detect_ion and transformer *Ampli. factor .. 12.5
coupling. *Mut. Conduct.
Low impedance. 2.1 mAwolt.
Large amplification. *At Anode Volts 100, Grid
Volts Zero.

Consuming only 0.1 amp. at
4 volts and possessing all the
advantages of the wonderful
Mullard P.M. Filament.: The
valve for every four-volt valve :
user. Obtainable from all 3

Mullard

THE - MASTER - VALVE

In Irish Free State. 13/9
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Construct the MAGNUM Construct the

- (13 b 2]
«QUICK-CHANGE” FOUR STANDARDM.W.LOADINGCOIL “SYDNEY» TWO

ib in this issue. Mahogany Cabinet. with 127 Baseboard
As deseribed t € Ebomite Panel, 147 x 77, ready drilled
Copper Screen for above, as described
Ormond -0005 Condenser, with S.M. Dial 1
Cyldon Condenser, -00025 .
Vibrating Valve Holders .. -
R.I.-Varley Straight Line Transfoimer .. 1
Magnum Nentralising Condenser
Magnum Panel Brackets (small size)

Magnmin  Terminal Panel with 7 Indi
cating Terminals .
Magnum Terminal Panel with 3 Indi-
cating Terminals
Interchangeablec Choke with Base

Lissen Base-Monunting Rheostats

n tGrid Leak and Combinator ..

Lissen Basc Mounung Potentioneter
Lissen -0003 Fixed Condenser ...
I ‘n -0005 Fixed Condenser
Lissen -001 Fixed Condenser
Tz te On-O1T Switch .
Special Coil, ready wound with Base and

z
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€
as used in the '
‘Quick-Change ’
Four described
in this issue.

Nt
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Mahogany Cabinet. with 127 Baseboard
Ebomite Panel, 217 x 77, ready drilled
Magnum Panel Brackets . 5 o
Magnum Antiphonic Valve Holders .
Magnum Standard W. Loading Coils {as
used in the original set described) ..
Magnum YNeutralising Condeuser

Magnum H.T Chokes o -
Magrum Terminal Strip with 8 Indicating
Terminals .. .. .. L. L L .
Magnuin Terminal Strip with 2 Indicating
Terminals .. =
Igranic Lokvane Condensers, -0005 infd. ...
Cyldon Reaction Condenser, 0001 ..
Lissen Fived Condensers, -001 ..
en Fiyed Condenger, -0003 .
sen Grid Leak, -25 meg.
Lissen Grid Leak, 2 meg.

Price
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Specialists in Components and constructional

o N o T NI SR ST TR X Y T

grlgl.L(‘“g (Hgld([:‘_rsw . DY Wi lips L
ubilier R.C.C. Unit ... R H . " ine Wi .
D eL kS s, Gondensers 2 mifd, = Klts”for al}‘seg's described in Wo,flern ire Connecting Wire and Flex .
Marconiphone L.F. Transformer (low ratio) 1 less”’ and ““ Wireless Constructor. , £6 3
British General L.F. Output Choke. 20 . . A )
henrtes . e ey . 1Y Comprehensive range of lists including several
topper S . as des ; ) h (;
(Sabgg’mr] ‘Ef)fff“wl?}; B 1 new Magnum Products will be sent on reccipt MA NUM H.F. CHO](ES
Conuecting Wire and Flex ... of stamp. These compact and light .

£11 7 ) . H.F. Chokes are used

s i : and specified by several
MA NUM - (E;‘!Z?Igé:j;‘;] (hf'i'l: Tn‘lﬁ;;;r]);
G B u | M:\(‘Ic in. two ranges:.— -
. Standard type., 50 to
MOVING-COIL SPEAKERS ‘:iiw &. C O.LTD.y s g o s
incorporating B.T.H. Rice-Kellogg Units MAG N UM H o u S E et

are now available, TELEPHONE: HOP 6257-8 Price

Prices Ir)0u-1A£9 10s. Od. AtO £45 ZBB,BOROUG“ “IG“ ST. 7/6
Particulars on application. LON DON . S. E-l
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Advt. A. C. Cossor, Ltd., Highbury Grove, N.5.

The “ J3rown "
Mascot Loud Speaker
Price - - £4 100

In the Argentine tand of the “Pampas”)

On the great cattle ranges the only satisfies their taste.
“IBrown ” Loud Speaker is All the world over the
treasured beyond price, it brings “IBrown” sets and maintains
laughter and song to lonely the standard of Loud Speaker
lives. Inthecitiestoo itisknown reproduction. Wherever per-
and valued, for the Argentines fection is required, there is a
are a musical people; the best “IBrown.”

~ They listen to the

Advt. § G Brown. Lid.. Westera Avenve, North Acton, London. WJ.
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The ** Sydney Two De Luxe " Regional ”

The *‘ Sydney Two De Luxe”

EW sets have gained such rapid popularity as the
F “Sydney Two.” Originally designed as a two-
valve receiver for short-wave reception only, it
guickly became a “ favourite ” circuit, and thousands
of amateurs throughout the country have from time to
time testiied to the “ Sydney Two’s *extraordinary
efficiency.

Consequently, it is not out of place to give in this issue
of MopraNy WirkLESS a de luxe version of this receiver,
and we feel sure that the improvements made in this
“M.W.” version, together with the high reputation of
the set, will make it very welcome to our readers.

This de luxe version of the ““ Sydney Two ~ has special
teatures which should enhance its appeal. For instance,
the de luxe model is suitable for reception of all wave-
lengths ; the set is not confined to the reception of stations
operating only on the short-wave band.

Constructors will also notice that the set is agreeably
free from hand-capacity effects on short-wave adjustments,
and that the system of reaction control is extremely
smooth and free from those ‘* threshold " noises which =o
often completely ruin reception on so many short-wave
sets.

Needless to say, we strongly recomniend this ** Sydney
Two De Luxe ”—hence its “ starred ” position in this
issue! And as “M.W.” is not in the habit of bawling
exaggerated and super merits for every set it publishes
(although it must be pointed out that all sets, according
to their class, have to pass a stringent “ O.K.” test before
seeing the light of day), we feel sure that many of our
readers will build this set with pleasure and ultimate
profit. We hope they will write to us in due course and
let us hear how they hLave fared with the “ Sydney Two
De Luxe.”

e

““ Regional” Rumours
HE P.M.G.’s sudden decision in approving the new
North London regional transmitter came as a
great surprise. After something like three years’
dilly-dallying a definite move has at last been made, and,
it all goes well, within the next eighteen months the new
twin wave-length high-power station should be operating.
Various rumours regarding sites for the new station have
circulated from time to time, and Potters Bar has been
a prime lavourite, with Barnet a close second. The real
site 1s most likely to be in the neighbourhood of Brook-
man’s Park, which is nearer to London than the other
sites suggested. In any case, the station will have to cover
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Rumours—"* Radiotic”’ Farmers

most of the area at present served by the Daventry
Experimental station, and a power of at least 25 kw. seens
indicated.

Fven now, however, it must be remembered that the
Regional Scheme, as a whole, has not been sanctioned
by the P.M.G. The next twin wave-length high-power
station may be held up, just as the new North London
one was, and many years may pass before the ten stations
are complete. That may seem a pessimistic view to take,
but experience has shown that when dealing with the
Post Office it is best and safest to take a pessimistic view.
But if, by some lucky chance, the scheme is proceeded with
without undue delay, then in about four years’ time the
ten Regional transmitters should be in full working order.

In the meantime, amateurs and listeners—and especially
Captain Eckersley—will rejoice that at last a definite
move can be made.

*“Radiotic” Farmers

“RM)IOTIC ” is the latest term used to describe people

who have been badly bitten by the * wireless

bug”” It has been coined by Mr. Geoffrey
Mitchiner, a young boy formerly of Croydon, Surrey,
wlio emigrated with a party of juveniles to Canada six
weeks ago. Mr. Mitchiner is a wireless enthusiast, and
before emigrating asked the Canadian National Railways
officials to make special efforts to place him with a farmer
who would co-operate with him in his wireless experiments.

He has since written to an oflicial of the company in
T.ondon stating that he is now working with Mr. William
McLaughlin, a “ radiotic farmer”” of Burketou, Ontario,
and that he hopes to be able to pick up, with a special set
he is erecting, short-wave broadcasts from a iriend in
Crovdon each Sunday morning. This is helieved to be
the first occasion on which the radio has been used by
an emigrant to keep in touch with his {riends in England.

Mr. Mitchiner is a close {riend of Mr. H. L. O’Helfernan,
of 2, Chepstow Road, Croydon, Surrey, an experimental
wireless amateur broadcasting under the call-sign 5B Y.
His is an official contact station for certain radio stations
in the United States. Mr. O’Hetfernan broadcasts by short
wave across the Atlantic at certain stipulated times, and
Mr. Mitchiner will try to pick up these broadeasts each
Sunday morning.

For this purpose he took with him to Canada a two-
valve short-wave set which he built himself. 1t is especially
arranged for receiving short-wave broadcasts, and on it
Mr. Mitehiner, while in England, has picked up Schenec-
tady and Pittsburg.

WWW.americanradiohistorv.com
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By DR. ALFRED GRADENWITZ.

HE general tendency of the
madern stage to profit on an

ever-increasing scale by the
resources of twentieth-centurv en-
gineering is strikingly exemplified
bv the recent installation of a compre-

One of the pairs of plaited diaphragm loud
speakers mounted on a common board.

hensive set of loud speakers at the
Berlin Municipal Opera House.

Elaborate Equipment

Though the need for a loud-
spenker transmission to the stage
was at the time only apparent in
exceptional cases, this complete plant
was installed at the outset, and was
for the first time taken into operation
in connection with the recent first
night of J. Krenek’s popular opera,
“Jonny spielt anf” (“ Johnny is
plaving up ). The composer, for
instance, in the second act asked for the
noise of an avalanche to be represented
bv a choir. This choir being mstalled
on the third-floor, its singing had to
be made audible by loud speakers
thronghout the auditorium.  Band
mierophones installed in the musiec-

hall were nsed for recording purposes,
the necessary amplifier installations
beirng aceommodated on the fifth-floor.
The machinery for generating the
anode current was installed in the
engine-room (basement), where all
the remaining engines and machines
ol the house are likewise found

Eight Loud Speakers

Eight narrow-plaited diaphragm
loud speakers were used on the stage
for rendering the singing, and were
installed by pairs 1n the ceiling of
the auditorium in a practically in-
visible y.osition vertically above the
orchestra.

In another scene of the same opera
the composer desired a broadcast
tramemission to be performed, in
connection with which a violinist,
among other things, was to recognise

580
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his own instrument that had heen
stolen from him. A horn loud
speaker, as the theatre management
would have 1t, failed to ensure a
reproduction of sufficient laithiulness
to make the recognition of the violin
plausible.

A compromise was made by placing
beside  two  narrow-plaited loud
speakers, mounted on a common
hage-plate, a dummy horn, thus
giving the illusion of a voice coming
out of the horn. However, the very
faithful rendering of the two loud
speakers was purposely inpaired to
the extent of obtaining some ol the
tibre characteristic of horn loud-
speaker reproduction, while making
it still plausible that the violinist’s
mstrument was actually recognised
bv its owner.

Clear Reproduction
The reproduction of the voices
was extremely distinct, and entirely
free from the characteristic defects
of the average loud speaker, so that
even trained spectators failed to
realise whence the voices were coming.

Read
POPULAR WIRELESS
Britain’s Best

KRadio Weekly.
Price 3d.

Every Thursday.

After this promising beginning
the same plant is to be used in other
operas In conhection with any special
ellects.

The installation was made by the
Siemens and Halske people, of Berlin.

e e —————————
The amplifiers which are installed on ths fifth floor of the Berlin Municipal Opera House-

.
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Here the author of the famous ““ Scarlet Pimpernel gives strong reasons why she is one
of the keenest supporters of broadcasting.

HERE was recently an amusing complaint that the
T modern general use of wireless was atiecting the
weather in Great DBritain, and causing rainy
suinmers and severe winters. IHow this rumour started
I' do not know, but the amount of credence it gained
proves what an amazing amount of superstition is left in
our natures after all these centuries of civilisation !
Say there i1s a mystery i a thing whose workings are
not yet fully understood, and thousands of people will see
sommething akin to witcheraft in the simplest phenomena !
There have been more serious criticisms of radio
however, since Senator Marcont gave the fruits of his
research to the world. Men and women reallv qualified
to judge have thought and said that it is, for example,
killing all that is best in drama all over the world.
They argue that patrons of the theatre will not go to
the trouble of venturing out of their homes on cold or
wet nights when they can be given

Then we are told that the growing habit of decreasing
our allowance of exercise will be so increased hyv the
chance of having our amusements—now almost our only
means of physical activity in many cases brought to us
in our homes will devitalise the races of the world, leaviuy
a nerveless, incapable creature in course of time which
will Tose the grearer part of the use of its limbs, and the
joy that comes from glowing health.

“Immense Potentialities For Good™”

But all these arguments are, in the first place, quite
powerless to stop the Juggernaut advance of progress.
Much the same things were said in the advent of railway
trains, of acroplanes, of the telephone and of the motor-
car.  Theve have been protests against everything caleu-
lated to speed up the world.  Yet thev have not succeeded,
and the things that were complained of bave seldom done

mueh harm. In the case of wircless,

good music and other forms of enter-
taimuent at home merely by turning
a switch. This, they contend, will
mean the gradual extinction of one
of the noblest arts for the expression
of human emotions, and incidentally
the throwing out of emplovinent of
thousands of men and woinen.

Alleged Damage

Other critics have levelled their
attack on radio because they state
that it 1s damaging literature. No
longer are we left with leisure to read
widely, and gain the inestimable
comfort and companionship of good
literature. Instead, we are given a
few fragmentury facts now and again
by wireless, and with these we content

I believe its effect will not be merely
passive, but that it has immense
potentialities for good !

In the first place, will it not help,
rather than harm, drama ?  An im-
mense new public will be interested
in the theatre by hearing the hroad-
cast extracts of plays, and the
interesting facts about them and the
great players of the past which are
frequently given.  Emplovment will
be given to a new class of acior. who
will make a specialised studv of radio
drama, which itsell has oreat {uture
possibilities.

Literature  should certainly gain
from the new interest. which will be
aroused it by the introduction of
constant references to 1t which are

ourselves, like travellers who mistake
mirages Jor real vasesin an arid desert.

Baroness Crczy, the well-known h
novelist. Moreover, debates between famous

a8

alwavs made in cultured conversation.
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%  GRID BIAS— ¢
;5 Hoie to avoid distortion &

@
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Nne object of the grid-bias bat-
tery 1s to keep the grid of the
amplifying valve always nega-

uve. relatively to the filament. What
s not sometimes borne in mind is
tnat although there may be 3, 4%, 6
or even T} negative volts on the grid
when signals are not being received,
this may not be suflicient to keep the
grid negative when the set 1s in
operation.

Large Grid Swing
The effect of the incoming signals
is to swing the normal grid voltage
up and down about its normal or fixed

battery, no other grid bias is neces
sary. The incoming signals at this
stage seldom exceed a small fraction
of a volt.

For the detector valve, the swing
may rise to 2 or 3 volts, so that
one cell (11 volts), or two cells at
most, of the biasing battery will be
sufficient. The same amount will
usnally suffice for the first low-fre-
quency stage, though it may be in-
creased to 4% volts if the high-tension
1s above 80 volts.

Power-Valve Bias

For the power stage, using a plate
voltage of 120 or more, the grid bias
may be at least 15 volts (ten dry-
cell units), if good reproduction and
an economical use of the high-
tension batteries are points worth
consideration.

June, 1928

and he intends to take this back with
him to Kabul.

A recent investigation into the
efficiency of school wireless sets shows
that the schools of the County of
Kent hold the record {or satisfactory

reception.
* * *

When two of the inhabitants and
the resident nurse on the island of St.
Kilda were taken ill, a wireless 8.0.S.
for medical assistance was sent out, a
doctor and nurse were despatched to
the island, and the patients were

brought to the mainland in the
lighthouse commissioner’s steamer
*“ Hesperus.”

% % #

£4,000 Award

setting. In a four-valve set with a
power amplifier, the ““ swing ” on the
last stage may easily rise to between
15 and 30 volts, or even more if power-

g@@.%.@..@..‘&@%@&?& gﬂ

The Royal Commission of Awards
to inventors recently awarded £4,000
plus royalties to the Metropolitan
Vickers Company, Ltd. (Metro-Vick),

ful signals are required. In the g . r: :
coct ages i ing s, of course, FROM FAR AND NEARS et of  wirhes  reseptios
1 L i - :

e DO @@&30@35@0@0@00&@@%@U0 * J

The Early Stages
Generally speaking, if the grid of
the H.F. amplifier is connected to the
negative terminal of the filament

super-heterodyne

His Majesty The King of Afghanis-
tan recently purchased an eight-valve
receiver
gramophone pick-up and amplifier,

The ecall-sign of the new German
experimental short-wave transmitter
at Goeberitz is A F K, and the wave-
length 37-8 metres.

with a
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¢  WHY I BELIEVE IN RADIO %’%g
@3 —continued from page 581
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writers arc arranged, and books of importance so frequently
discussed that a new vista will open out before thousands
who have always previously been accustomed to avoid
the masters of literature in case they should prove boring.

The complaint on grounds of harm to physique is
manifestly absurd. The human body demands a certain
amount of exercise, and that we all give it whenever we
can. Besides, it does not need skiliul argument to show
whether the average voung man or woman would rather
choose to sit and “listen in’’ if there was an alternative
choice of any such active game as cricket, tennis, or hockey !

Wonderful Advantages

In addition to all this, think of the wonderful new
advantages which radio has brought to us. Ships can
put out to sea now without the knowledge that they are
to be cut off for a space from all human kind. Wrecks
and fires there are still, but the stricken ship can now at
least fling a cry of agony crackling across the waves, and
be sure that rescuers will immediately turn from all points
of the compass and come as fast as steam can hurry them
to the scene of the disaster.

[magine what an immense advantage has been brought
by wireless to the outposts of our vast Empire—to people
who for days and weeks see no other human beings,
perhaps, or have no means of amusement save what
they can themselves invent. The Canadian Government
is already doing all in its power to stimulate the interest
of farmers in radio, so that their little kingdoms, carved
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from the rolling prairie, may no longer be isolated islands
in the grass, but may bc given a close link with the
happiness of community spirit from the cities.

More than these, even, i1s radio a boon to those lonely

" white people who are isolated from their kind in the

colour of the in-
Loncliness—

lieart of some land where even the
habitants is different’ from their own.

drugs, and worse. Now they have but to erect a portable
mast, switch on a button, and they hear the voices of their
kind, dance-musie lilting from a ballroom, or the soothing
croon of a violin to steal uway their pain.

Boon to the Sick

Think alpne, | sav, of the great boon to the sick and
suffering in hospitals and elsewhere, that they can now
have music and many other hitherto impossible pleasures
brought to them where they lie, so that they may for a
while forget their unhappiness and join again in the
mirth of the healthy world.

Yet these are but single instances ot the great gifts
which wireless brings us. Besides these, there are all the
marvellous utilities of it—the incalculable speeding up of
world contmunications, the increased possibilities of inter-
national exchange of opinions, and consequent increase
in trust, and the marvellous future of television and tele-
photography which as yet are still in their infancy.

Yes, emphatically T believe in radio! [ foresee that it
will bring vast advantages to our struggling world. 1
believe that in time it will be ranked as perhaps the
greatest of all modern factors that have added to the
progress of humanity.

(World Copyright (1928) by The Author's Advisory Service, London.
All rights reserved.  Reproduction in parl or whole prohibited.)
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A magnificent version of a receiver

which. in its original form achieved G2
immense popularity. ’

In its present

MobperN WIRELESS

o

guise, the set preserves all its e/ﬁciency on the short waves, the ease of handling ts enhanced, and it can also be used for ordinary
broadcast reception. Designed, built, and described by the * M.W . " Research Department.
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THEORET/CAL C/IRCU/IT

F you have mot yet made tor
vourself a short-wave receiver
you are missing one of the few

things remaining in radio capable of
giving a real thrill to even the most
hardened long-distance enthusiast.
Until you have tried it, you can have
little 1dea of the intense satisfaction
to be derived from an experience such
as the following. One of the first tests
which the writer carried out on the
“ Sydney Two ” was when the B.B.C.
was relaying the transmissions from
one of the well-known Australian
stations, and on one of these Sunday
afternoons it was noticed that the
B.B.C. was having considerable
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COMPONENTS AND MATERIALS REQUIRED 3

X325

40000400 ¢
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8% 1 Ebonite panel, 14 in. X 7in. X } or
2 & in. (Any good branded material,
& Becol, Ebonart, Radion, Red Seal,
&2 Trelleborg, ete.).

o2 1 Cabinet, 14 in. X 7 in. x 12in. deep,
b4 with baseboard and brackets (Art-
188 craft, Bond, Camco, Caxton, Maker-
94 import, Pickett, Raymond, etc.).

3 1 L.F. transformer (R.I. & Varley
P41 ** Straightline ** in set. Any good
& make).

3 2 Sprung valve holders (Beniamin,
3 Bowyer-Lowe, Burndept, Burne-
s Jones, B.T.H., Igranie, Marconi-

000000000

P94

phone, Pye, Redfern, W.B., etc.).

2 Baseboard rheostats (Lissen in set.
Any similar type, Igranic, ete.).

1 Baseboard 400-ohm potentiometer
(Lissen in set. Any similar type.
200 ohms will serve).

2 -0005 fixed condensers (Clarke,
Dubilier, lgranie, Lissen, Mullard,
T.C.C., etc.).

1 -001 fixed condenser (Clarke, Dubilier,
Igranic, Lissen, Mullard, T.C.C.,stc.).

1 0003 fixed condenser (Clarke,
Dubilier, Igranic, Lissen, Mullard,
T.C.C., etc.).

1 ‘0005 variable condenser (Ormond
in set. Any good make with a
sound positive connection to the
moving vanes). Note: If you
intend to use the set only on
short waves choose a -0003-mid.
condenser).

Vernier dial for above (Must be of a

really good smooth type. Not

necessary with some condensers
which actually incorporate a slow-
motion mechanism).

00025 variable condenser (miniature

type). (Peto-Scott in original set.)

1 L.T. on-off switch (Benjamin, Igranic,
Lissen, Lotus, etc.).

1 Baseboard neutralising condenser
(Any standard make of fairly large
capacity. Bowyer-Lowe, Burne-
Jones, Igranic, J.B., Peto-Scott, etc.).

10 Indicating terminals (Belling & Lee,
Eelex, Igranic, ete.).

1 2-meg. grid leak and holder (Dubilier,
Igranic, Lissen, Mullard, etc.).

1 Piece of tubing, 2 in. diameter by
31 in.long, for low-wave H.F. choke
(Any good insulating material,
Pirtoid, Radion, ete.).

=S

[
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2 Pieces of ebonite, 3% in. x 1} in. X

4 Sockets with nuts (Clix or similar
type). . L

4 Standard plugs (Clix or similar type).

2 Valve pins for H.F. choke.

1 Piece of ebonite, 8in. x 2in. x }in.,

1 Piece of ebonite, 3in. X 2in. X }in.,

1 Sheet of copper, 12 in. X 6 jn. X

1 Standard Becol former, 3 in. long,

Small quantity of No. 18 plain copper L2

Cardboard tube for reaction coil.
3 Spring tapping clips.
Quantity of single flex, sundry pieces

materials for the adaptation of the set
on the upper waves are given in the
text. .

e

4 in., for H.F. choke mounting.

(Two for G.B. and two for con-
nections to reaction coil.)

560000066

for terminal board.

L,

L.

k.

L.

L,

. L.
for terminal board. o

L.

B s b

4 in. thick. &

L.

k.

for short-wave coil (See text). 3
wire for coil, also No. 34 S.W.G. o

D.S.C. wire for H.F. choke, and
material for wiring set.

of wood for coil supports, ete.
NOTE.—The extra components and

POPPN c000000

. 00000000000

000000000000 000000000
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difficulty, conditions apparently being
very bad at their receiving station.
What was coming out from 2 L O was
almost unrecognisable and scarcely a
word could be heard of the Australian
announcer’s remarks.

Superiority !
Accordingly, it was thonght that it
would be interesting to see whether
conditions were as bad in the locality
where the “ Sydney Two” was being
tested, and 1t was therefore connected
up to an endoor aerial and search made

for the short-wave signals from
Australia.  lmagine the sense of

superiority which resulted when it
was found that the station could be
picked up quite readily, and received
at good strength for considerable
periods with little or no interference
or fading ! Of course, one told oneself
that it was simply that conditions for
short-wave reception vary from one
locality to another to an extraordinary
degree, but it must be confessed that
whatever one tells oneself there is
always a sort of sneaking feeling that
“those B.B.C. fellows don’t know
anything about short-wave reception.
My set 1s a real set.”

Fascinating Possibilities
Seriously though, the fascination of
short-wave reception is really extra-
ordinary, and it must be experienced
to be realised. Probably it comes in

large measure from the fact that a
quite small and simple set gives all
that is nceded, even a one-valver
being capable of picking up such
transmissions as those of the famous
short-wave  broadcasting  station
KD K A at Pittsburgh, US.A., this
station being audible practically every
night in the winter, while 2 X A D,
2X AF and other American short-

June, 1928

thing about the station being about to
close down on a fine Australian
morning, the listener all the time
being aware of the fact that it ix, o
him, a particularly dreary British
Sunday afternoon and that the morn-
ing to which the Australian is referring
1s Monday morning! Again, if vou
can read a little Morse there is the
never-ending interest of picking up
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wave broadcasting stations can also
be heard whenever conditions are at
all favourable, often even in summer.
With a two-valve set, again, one or
other of the Australian stations can
also be picked up on many occasions,
and one can experience the rather
extraordinarv sensation of hearing
the Australian announcer sav some-

—

This photo was specially taken to show three of the characteristic features of the set.
i1) Is the special home-made H.F. choke for the short waves, which can be replaced in a
moment by an ordinary standard one for longer waves ;

connections to the reaction coil, and (3) is the small series condenser.
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(2) indicates the plug and socket

signals from amateurs from ahuost
every part of the inhabited globe.
Transatlantic reception on the newer
wave-lengths of 45 metres and below
1s now quite commonplace, and is
easy with even the simplest of
recelvers.

A Mistaken Idea

It seems that the faseination of
short-wave work is at last beginning
to be realised by the ordinary hroad-
cast enthusiast, and short-wave sets
are beitrr built in greatly increased
numbers.  No doubt in the past it
was natural that some hsteners should
rather fight shy of them, probably
partly because there were few regular
short-wave telephony transmissions
and very largely because there was a
general Impression that short-wave
sets were very mysterious and ditlicult
to handle—an idea largely fostered
by the more advanced short-wave
enthusiast, who made a practice of
talking a rather horrible jargon and
loved to foster the idea that only the
real expert could make and operate
a short-wave set successiully

Not Difhcult

It was only natural that the plain
constructor should get the idea that
something very special indeed was
needed in the way of construction and
layout to get any results at all on
short waves, especially when he saw
the extraordinary lengths to which
the enthusiasts went, sometimes dis-
pensing with a cabinet because ot
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possible losses in the wood, standing
their skeleton sets on empty bottles
10 lift them off the table, and so on.
One even seems to have heard of the
man who had the horrible experience
of finding that Lis new short-wave set

. B
Neatly balanced !

The panel layout is unconventional, but produces a very efficient

arc high efficiency resulting from
certaln speelal features of construc-
tion, ease of operation resulting from
the fact that by the use of a simple
tapping scheme a very wide range of
waves can be covered without cotls

o

arrangement of the wiring.

simply would not give anv signs of
oscillation or reaction, the reason
being that one of the bottles on which
he had placed it was made of glass
containing a high proportion of lead !
(Slightly exaggerated for the sake of
eflect, perhaps, but we have all heard
something like this at one time or
another )

Combined Sets

1t lias been realised of late that the
original idea that a separate special
sct was needed for short-wave recep-
tion was a great drawback from the
point of view of the home constructor,
who often did not feel that he could
aflord to build an entirely separate
set and keep 1t going in addition to
his usual broadcasting equipment, so
that a good deal of ingenuity has been
expended of late in devising sets
capable both of short-wave reception
and of work on the ordinary broadcast
waves, a combination which has been
shown to be perfectly feasible, thereby
exploding one of the earlier shibboleths
of the game. The“ Sydney Two’ de
Luxe, for examyple, the design which

we shall be considering in the pages

which follow, has been dexigned
primarily as a highly efficient short-
wave set, vet by including suitable
coils it will also work well as a plain
“ detector and L.F." receiver for
ordinary broadcast purposes.

This set in its original form ot the
“8ydney Two” was first published
in  “ Populr Wireless,” and has
proved to be probably the most
popular of all the short-wave recetvers
published in cither that journal or
Moveryx WireLEss. 1tsspecial points

s et aiavetes

e AT

being changed, and considerable casc
of construction, chiefly a result of the
use of a very easily-made gpecial coil.
A really remarkable serices of apprecia

e

MobperN WIRELESS

tive letters have ben received from
readers who built the original set,
quite a number of these reporting
suceess in receiving the Australian
transmissions.
Wide Wave Range

In its original form the-set was only
intended for reception of wave-
lengths between about twenty and
forty aetres, so that it was essentially
a short-wave set, but in produecing
the < De Luxe ” edition for publica-
tion in Moprey WIRELESS, provision
has been made for extending the
wave-length range upwards to cover
the ordinary broadeast wave-lengths
in addition, and thus you can employ
the set as a standard equipment for
broadcast work likewise. Further-
more, quite a nuwmber of special
refinements have been added, such as
the use of a neutrodvie condenser in
series in the aerial circuit, so that vou
can use this as the series capacity
when desired instead of the home-
made condenser called for i the
original design, the provision of metal
screening behind the panel to mini-
mixe hand-capacity effects, and so on.

Lbo e

as
1

s e

Here is a general key to the layout. (1) On-off switch; (2) condenser across transformer
primary (to be omitted if R.1.-Varley type not used); (3) tuning condenser; (4) H.F. choke
socket; (5) reaction condenser; (6) ‘‘ safety condenser *’ in reaction circuit; (7) detector
valve socket ; (3) detectar rheostat; (9) series condenser; (10) grid leak and holder; (11} grid
condenser; (i2) tuning coil; (13) ccndenser across 'phones; (14) L.F. valve rheostat; (15
L.F. valve socket; (16) L.F. transformer.
585 X
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In its latest forin it probably repre-
sents romething like the ideal in a
really simple Dhut ellicient short-
waver, and it is equally suitable as

June, 1923

a combined broadcast and short- for an up-to-date design for use on
wave set, or as a good standard re- the lower waves exclusively.

ceiver for the more experienced short- The circuit originally chosen was
wave listener who has heen looking one of the hest of those available for
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short-wave work, and no alteration
Lias been made here in producing the
“De Luxe ” edition.

It will be seen that Ly connecting
the aerial to one of the alternative
terminals a ncutrodyne condenser
is brought into circuit 1In series
with the aerial lead. and a sutable
adjustment here is very helpful i
getting proper reaction eilects on
the short waves (it is not intended
for use on the longer waves, of
course).

The Short-Wave Coil

The short-wave coil is wound with
spaced bare wire, and threc flex
leads with tapping clips are provided
for making connection to it. Of
these leads (T, on wiring diagram),
one comes from the grid condenser
and one (T;) from a point on the
wiring of the earth terminal. and these
are normally attached to the extreme

ends  of  the coil. The practical
tuning range is  then from a

little below 40 metres to about 70
metres.

For waves helow this the two elips
arc shifted a {few turns inward at
each end, so leaving the end turns
out of circuit.

The third clip (T;) is on the end
of a flex lead from one of the aerial
terminals, and this will usuallv Dbe
placed on¢, two, or three tumns
awayv along the coil from the earth
clip, the best position being found by
experiment. (Remember that con-
siderable re-tuning is required cach
time.)

Separate Keaction

A separate reaction winding 1s
provided, and 1his 1s wound on a little
piece of cardboard tube of a size to
slip easily inside the tuning coil
former, and about § in. long
Connection is made to it with two
flex leads bearing Clix plugs on their
ends, these being inserted in
two sockets in  a wooden cross-
piece fixed in the cardboard former.

The rame reaction coil is used for
all short-wave work, and it 15 wound
with 7 turms of No. 34 D.S.(C. or
83.8.C. wire, and if vou have anv
difficulty n getting a piece of tube
of the right size you can easily make
one with a strip of stifi paper and
some Sezecotine,

The tuning coil consists of 12 turns

of No. 18 bare copper wire, the
turns being spaced roughly 1 .
apart.  The former s one of the

the diameter
m., and the

standard 6-ribbed type,
over the ribs being 3
length about 3 iu.

Securing the start and finish of the
winding is quite easv: the wire 1is
guite stiff, and will be firmly Leld if
the end is passed through a small
liole drilled in one of the ribs and the
end turned up. half an inch being
left projecting for the attachment of
the elips.

The mounting of the coil 1s very
simple, since all conneetions are made
by means of clips and there 1s thus
no need to arrange for any plug and
socket base. A wooden cross-piece 1s
fixed inside one ¢nd of the former by
means of two small brass screws
passing inward through holes in the
walls of the tube and to ‘this is
serewed a wooden upright piece. 33

in. long. The lower end of this
latter 1s arranged to fit tightly

between two wooden strips serewed
down upon the baseboard. The coil
can thus be pulled out and replaced
with one for the broadeast waves in
a few moments.

Tins Iatter coil 1s to be wound on
a similar former. and the winding
consists of 60 turns of No. 24 D.C.C.
wire, with taps at 10, 15, and 20
turns {(counting from the end to
which the earth clip will Le atrached)
for the aerial elip.  The reaction coil
will also require to be changed
and replaced with one carrving 35
turns of No. 3% D.S.C. wire. the
length of tube this time being about
1} or I} .. and the ends being

MoperN WIRELESS

taken as< before to a  couple of
sockets in a wooden cross-piece.

The arrangements for the H.F.
choke are also a characteristic feature
of the “Sydnev Two’” de Luxe. For
the short waves a special choke 1¢
used consisting of a winding of 75
turns of No. 34 D.R.C. wire on the
piece of tube mentioned in the list
of components. In one end of this
tube a wooden cross-piece is fitted.
and to this is serewed au ebonite
base-piece In which are mounted two
valve pins or plugs such as the Clix
and Eelex types, to which the ends
of the winding are taken. These
pins are placed 2} in. apart and thev
are to be ingerted in two corre-
sponding sockets in another piece of
ebonite  screwed down upon the
baseboard.

The Long-Wave Choke

For work on the ordinary broad-
cast waves vou will need to replace
this spe-ial choke with one of the or-
dinary tvpe (any standard make. Bow-
ver-Lowe, Burne-Jones, Climax. Col-
vern, lgranic, Lissen, R.I. and Var-
lev, etc.). mounted up on a piece of
ebonite with two pins exactly as
before.

The thin copper backing to the
panel is a rather essential feature,
since 1f this is omitted the wiring
schetwe  will  be  upset consider-
ably.

T I e TN o . s s . = 33

s o o T

st o

In this view, and in one of the others, a special arrangement of the tapping clips is shown.
The usual one is given in the text.

AR7
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IS REBEBIVIEIORISIY
s

> LOUD-SPEAKER
& POSITIONS 2]
cf?, How you should place the instru-
fc} ment to get good results.
&3 By J.R. W, 3B

HEN 2 large orchestra is to be

broadcast special precau-

tions have te he taken so

that each instrwuent will sound at
its best. The cornet plaver must
not sound as though he and lLe alone
constitutes the band. The players
are so arranged that the microphone
ig In a position to pick up each instru
ment st its correct strength.

At the receiving end the loud
speaker must be placed so that friends
listening to the programme do not
appear some to be In the orchestra
stalls and cthers at the farthermost
livights of the gallery. Tt is a good
plan, once the mort suitable position
for the loud speaker has been found
iu any particular room, always to
place 1t on this particular spot and
to point it in the same direction.

Vibrating Objects

Sometimes it is noticed that on
varticular nights the loud speaker
appears to be very tinny on certain
notes, yet at other times results are
quite O.K. Very olten this is due to
plasing the speaker upon an object
which also carries poreelain or glass-
ware, These peculiar sounds are not
always dae to the loud speaker, but
to the vases, dishes, or whatever they
nay be, responding to a certain note
issuing from the loud spealker.

Huwmiing can be exceedingly irri-
tating and can spoil many excellent
programmes.  But frequently, after
careful search, it will he traced to
the loud-speaker extension leads
running parallel ‘to electric light
mains, especially if alternating cur-
rent is in the house. Mysierions
clicks every few minutes is another
fault which can be traced to a similar
source, and is due to the sudden
surge which takes place in the mains
when a circait is made or broken,
L.e. on closing a switch.

A Peculiar Effect

Il the room in which the loud
speaker is giving trouble is muech
longer than it is broad, point the loud
speaker <o that it is facing the longer
way of the roon. " In certain types
of loud speakers, notably the coue
type, a peculiar eflect is often set up
due to the fact that the speaker hax
been placed so as to face close to an
opposite  wall of the room. 'This

canses o partial reflection back on
to the diaphragm and may even
cause very serious distorfion.

In some ol the newer houses built
to-day, in which thin slate asbestos
over a wooden franing is uced as
dividing walls, 1t mav often be Jound
that the whele wal! tends to vibrate
when the loud passages are being
reproduced : in this case the loud
speaker should he placed in the corner
on a firm pedestal and some [orm of
fairly heavy drapery located at thie
rear of the speaker. It is remarkable
the eflect that this drapery has on any
tendency to wall vibration.

Easily Tested

Should the room have an extra
high ceiling, place the speaker a little
higher than usual. Tt is surprising
liow distance from the floor effects
results.  Rough tests way casily be
carried out in this direction with a
pair of steps placed against the wall,
when by placing the speaker on each
step in turn the most suitable height
may easily be found.

Very good results can be obtained
by employing two loud speakers
placed at dilferent heights. One,
perhaps, very near the ceiling and the
other rather lower than usual. This
schene gives an excellent sound
distribution.

THE
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The above is one of the latest photographs of Sir Oliver Joseph Lodge, who celebrates the
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Using a power of only four watts,
three Dublin amateurs recently got

- mto two-way touch with Victoria,

Australia. This is claimed to be the
first two-way amateur communnication
between the Irish Free State and the
Antipodes.

Part of the celebrations marking
the tenth anniversary of the Republic
of Czecho-Slovakia will take the form
of a wireless exhibition to be held at
Brunn from June 3rd to September
30th.

H &

Deninark’s first short-wave broad-
casting station las recently been
testing on 785 metres on Mondays,
Wednesdays and Iridays, between
11 p.m. and 1 an

The Copenhagen station recently
installed a new transmitter for broad-
casting its regular daily programmes
upon 327 metres.

Wireless signals [rom American
amateurs were first received direct by
the amateurs of Great Britain in 1921.

OF RADIO

i b e e — T ———— o e e

77th anniversary of his birthday_on June 12th. Everyone knows that Sir Oliver is our
greatest living scientist, and the radio public in particular has learnt to appreciate
the fine radio pioneer work carried out by Sir Oliver long before Marconi was

heard of.

tnany contributions to tlie science of wireless.

The coherer and tlie first tuning apparatus for radio are but two of his

We are sure our readers will join with

us in wishing him hearty congratulations and many hapoy returns on his 77th birthday.—
The Editor.

388
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An article all should read.

CRITICISM of the broadcast programmes 1z so easv and
\ so general that 1t is not surprising if we come to
cherish the fond delusion that we could vastlv
improve the programmes if their selection were put into
onr hands.

And, indeed, we should undoubtedly have no dificulty
in making them suit our own individual tastes much
hetter than can the B.B.C. But there our success would
probably end ; and wlhen it came to compiling, week in,
week out, programmes which the public as a whole
would appreciate. most of us would, I fear, soon have to
confess to ignominious failure.

The Earl of Drogheda is
. particularly fitted to write
~an article upon the likes
- and dislikes of listeners, for
: sinee the inception of The
. Wireless League he has :
" been closely identified with :
‘its work. He has had a'
: distinguished career in the :
. Foreign Office and served :
: in the Irish Guards,

The Earl of Drogheda.

Tt is very easy to expect too much from broadecasting.
Science and organization have enabled us to listen during
the greater part of the day and evening to a continuous
programme brought into our own homes And, lLaving
accepted this miracle as part of our everyvday life, it 1s but
a short step farther to demand that at whatever hour we
care to switch on our set we shall liear something that
will give us pleasure, or entertainment, or instruction, or
whatever we happen to be in the mood for at the moment

That is, of course. asking for too much. It might be
practicable if we all thought alike, but fortunately our

USTENEQS LE g

MoberN WIRELESS

tastes are extremelv diversitied. amd hundreds of high-
power transmitting stations would be required if we were
all to be given exactly what we want.

““One Man’s Meat . . .7

Naturally we find it difficult to realize that our own
favourite items may be other people’s pet aversions,
and that what we dixlike intensely niay he giving pleasure
to thousands. And vet that is undoubtedly the tact,
liowever catholic our tastes mayv be.

There is one particnlar feature in recent progranimes
which seems to e to be utterlv stupid and ivane. Yet [
am told. and I fullv believe it to be true. that after ever
hroadeast of this item nundreds of appreciative letters are
received from everv part of the country. I do not doubt

>
‘DON'T NEGLECT THE ON-OFF SWITCH. A good deal of

criticism arises from what the author aptly terms ** the unpleasant
habit of keeping one's set continually switched on.””

539

wWwWwW.americanradiohistorv.com



MobeRN WIRELESS

that evervone who made inquiries would have the same
experience.

Norshould it be forgotten that a good deal of programime
criticism arises from what, for want of a better phrase,
I can only call indiscriminate listening. By that 1 me=n
the casual switching on of one’s set without taking the
trouble to refer to the paper to see what is being hroadeast
at the moment, or the unpleasant habit of keeping one’s
set continually switched on.

In the fivst case one is liable to hit upon a time when
something of no interest to onesell is being broadcast, to
switch ofl with or without an imprecation, and often to
miss a particularly pleasing item which may be following
immediately afterwards.

In the second case, apart from laying oneself open to
justifiable homicide by other members of the household,
one is completely deadening one’s powers of appreciation.
Admittedly it 1s nobody else’s husiness what use one
makes of one’s set, but in either case one is not giving the
programines a fair chance.

8 e
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whilst not ignoring the claims of the various sections of
the miority.

To what extent the B.B.C. has succeeded in doing this
it must be very difficult for the authorities themselves, an
it is next door to impossible for any private individual, to
estimate. For the immense audience—running into many
millions—of which we are all a part is, in the main, a
silent audience. It is a very small minority which
troubles to express its views on tle entertainment offered
to it, and one can only guess at what the dumb majority
is thinking.

Join a Society

The result may well be that the vocal minority gets
what it wants in opposition to the wishes of the majority.
But one presumes that the B.B.C. is well aware of this
danger, and, after all, it is a risk which silent majorities
always run, and a result for which they lave only them-
selves to blame.

The moral of all this seems to be that the only way in

One of the most popular items in the programmes—Jack Payne and his B.B.C. Dance Band.

- Let us assume, however, that we use our wireless sets
with a reasonable amount of thought and moderation.
The question still remains, “ Do the programmes need
improvement and, if so, what can we as individuals do
to improve them ?

To the first part of this question most people will return
an unhesitating affirmative. How far that aflirmative is
justified it is hard to say, for, as I have already explained,
it is impossible to judge the matter in the light of our
own private feelings.

B.B.C. Still Learning

Still, it is a fair assumption that, even after several
years’ experience, the stafl of the B.B.C. have probably
not acliieved a perfect interpretation of the wishes of the
public. T do not think that they would themselves lay
claim to any such achievement. Rather would they, T
imagine, admit that they are still learning, in the same
way that the listening public itsel! is still learning what to
ask of broadecasting.

The business of the broadeasting authorities is obviously
to strike a balance between conflicting opinions, and to
compile their progranmes in accordance with what they
Lelieve to be the wishes of the majority of their publie,

b

90

which we as individual listeners can attempt to improve
the programmes—or perhaps I should say, can attempt
to make them more representative of the wishes of the
public as a whole—is to take the trouble to express ouv
views on them more often. How are we to do so?
Well, the most obvious way is to write to Savoy Hill
letters of praise or denunciation, as the case may be,
whenever an item particularly pleases or displeases us.
That 1 the most direct, but rather a troublesome method.

Another way—and a very good one—is to take part in
any ballots on the subject organised by the Press. A
third, and perhaps the best, way is to join one of the
societies formed to promote tlie interests of listeners.
By this one gains the advantage of consultation and con-
certed action with others.

The largest of these societies is the Wireless Leacue,
which has its lead office at 7, Southampton Street,
Holborn, London, and an enquiry addressed to the
Secretary of the League at that address would no doubt
elicit any information desired as to its numerous activi-
ties, amongst which is the frequent submission to the
B.B.C. of progranmme reports based on correspondence
from its members and on suggestions received from
its vepresentatives throughout the country.

WwwWw.americanradiohistorv.com
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This easy-to-understand article makes ¢lear the nature of these extremely interesting rays
which figure so largely in the latest scientific developments of to-day.

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

N describing the nature of cathode
E rays 1 suppose miost scientific
men would begin by outlining
what takes place in a nearly evac-
uated glass vessel when a high-
tension electric discharge is passed
through it. This is, ne doubt, because
cathode rays were first discovered in
some sucl way, and also because,
strictly speaking, cathode ravs must
necessarily (as their name imphes) be
assoclated with the discharge from a
cathode.

)
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This simple diagram illustrates the motion

of electrons away from the cathode and

of positive ions away from the anode in a
discharge tube.

I think, however, that it will be
much simpler, especially as my readers
are radio experimenters, to begin at
a different point in the story and to
state at once that cathode rays are
none other than our old friends the
elecirons which perform such useful
service in their passage between
the filament and anode mn a wire-
less valve. In other words, you
know now that im dealing with
cathode rays you are dealing with
none other than the faniliar clectrons

or fundamental negative particles of
clectricity.

Ruppose that owing to some violent
shock or disturbance an atom of
matter loses one of the electrons from
its electronie system, then there is an
unbalanced positive charge equal to
the negative charge wlich has been
carried away by the escaping clectron.
The result is that the atom as a whole
has become positively charged. In
the same wayv, in certain circumstances
an atom may acquire an addiliondl
electron from outside, in which case
the atom becomes negatively charged
as a whole.

Causing lonisation

Now let us see in what circum-
stances atoms of matter (and with
atoms I include, of course, combina-
tions of atoms called molecules) may
gain or lose electrong and =0 become
negative or positive ions.

There are a considerable varietv
of so-called ““ ionising ageucies.” For
example, if X-ravs or ultra-violet
light, or for that matter even ordinary
sunlight, fall upon marter. therc is
usually some degree of ionisation
produced ; in other words some of
the atoms exposed to the radiation
have their electronic svstems upset.
Usually the ions produced in this
way are positive iong, but in certain
circumstances the electrons so set
free may wander about and eventu-
ally attach themselves to other normal
atoms, so forming negative ions.
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The raising of a substance to a
high temperature has the effect of
proctucing ionisation, and the hot gases
drawn from the neighbourhood of
flames or incandescent substances are
very strongly iondsed.

Without, however,  discussing
further the various methods by which
ionisation is produced, let us now
deal particularly with the ionisation
which tales place in a vessel which s
nearly cvacuated and through which
an electrie discharge is passed. Tubes

A 3ol

Carnooe Fivorescent SCREEN

/ Carwove
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BR161T Spor Suewin Point oF Impact

Showing how cathode rays are produced,
and may be allowed to shoot through a
perforated screen, producing a bright spot
on a fluorescent screen.

of this kind are probably familiar to
alimost everyone, some of the earliest
forms being known as Geissler tubes.

It we have an almost completely
exhausted glass tube through which
two metal clectrodes are sealed, and
we apply to these electrodes the out-
put from a high-voltage generator
(sucli as the secondary of an indue-
tion coil), the following eifect takes
place : First of all there will be a
few wandering ions present in the
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small amount of residual gas in the
tube (there are always a few lons
present even in the atmosphere, these
being' probably produced by the
cilect of sunlight and other weak
ionising agencies), and under the
powerful electric field between the
electrodes in the discharge tube the
negative ions will be driven atvay
from  the negative electrode and
towards the positive, whilst the posi-
tive ions will be driven in the opposite
direction,

It the clectrie field is sufficiently
intense the few residual ions initially
present in the gas will acquire
considerable velocities and in their
progress they will collide with some
of the uncharged normal gas mole-
cules or atoms. If the collisions with
the atoms or niolecules are sutliciently
violent, an electron (or electrons) may
he shaken out from ators or mole-
cules which are struck in this way,
with the result that a further supply
of ions immediately becomes available.

These newlv-born ions will instantly
proceed to move in their appropriate
directions under the influence of the
electric field and will again strike
normal molecules or atoms of the
gas and produce still further ions.

*Jonisation By Collision”

The negative electrons, as you
know, are of very small mass as
compared with the positive ions,
and consequently they acquire a
velosity under the influence of the
electric field which is enormously
greater than the velocity acquired
by the positive ions. The negative
electrons in the discharge tube will
proceed away {rom the negative
clectrode (or cathode).  We may
regard them as proceeding from the
cathode and as striking the anode,
and as a matter of fact the impact of
the negative particles upon the anode
sets free further supplies of positive
ions, whilst the impact of the positive
1ons upon the cathode sets free further
supplies ol electrons. Thus, although
the presence of a certain amount of
gas in the discharge tube 18 necessary
to give the discharge a start, the
supply ot electrified particles to carry
on the discharge may come also
(once the discharge has started) fron
the electrodes themselves.

We have scen, then, that there is a
streant of rapidly-moving electrons
proceeding from the cathode and
striking the anode. If we drill a emall
hole tkrough the anode as shown in
the figure, some of the rapidly-moving
clectrons will shoot through this hole
and will form a pencil or tiny beam

of electrons in another part of the
tube. Klectrons produced in this way
are known as cathode rays, and owing
to their exceedingly small mass they
are susceptible to rapidly-changing
electric and magnetic fields.

Jixceedingly Light

As to the actual velocity of the
cathode rays, this, of course, depends
upon the potential difference or vol-
tage between the electrodes. but in a
fairly ligh vacuum the cathode rays
may attain a velocity of 100 million
fect per second, or about 20,000 miles
a sccond, which is approximately one-
tenth of the velocity of light.

The mass of the electron or cathode
particle is also exceedingly small, and
1s only about 1/1,800 of the mass of
the hydrogen atom, which is the
lightest of all atoms.

Ivouvcrion  Lrectric Fisco Carsooe Rav Beam
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This figure illustrates how a cathode-ray

stream may be projected between metal

plates at different electrical potentials and
so deflected by the electric field.

Finally, a word or two as to the
way in which a cathode-ray system
may be used as an exceedingly delicate
indicator of electric or magnetic
variations. If we look at the diagrams
herewith we see that if the cathode
stream is allowede to pass between
two plates across which a transverse
eleetric field is set up, the stream will
be detlected [rom its original conrse,
since the cathode particles, being
negatively clectritied, will be repelled
by the negative plate and attracted
by the positive plate. 1f the cathode
stream is falling at its destination
upon a fluorescent sercen, it will mark
a bright spot at the place where it
impinges on the screen; therefore
any shift of the point of 1npact (due,
for instance, to the application of a
transverse electric field, as just men-
tioned above) will be lmmediately
evident by a shift in the position of
the bright spot on the screen.

Can be Rapidly Controlled
It the electric field through which
the rays are shooting is ove which is
varying in its voltage characteristics
with great rapidity, the cathode-ray
592
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beam will be subjected to a rapidly-
varying shifting influence and the
faithfulness with which the bright
spot on the screen will follow the
fluctnations in the transverse or dis-
placing electric field will depend upon
the lightness in weight (smallness in
mass) of the particles of the cathode
stream, and also upon the (uick-
ness with which they reach their
objective.

We have already seen that the
cathode particles are exceedingly light,
and we have further seen that in the
conditions under consideration they
may attain a velocity of about one-
tenth of the velocity of light, which is
exceedingly high as compared with the
velocities attained by mechanical
objects with which we are ordinarily
familiar.

Therefore, the cathode stream
represents virtually a * weightless ”
or “massless ”’ bean, and is eininently
adapted for following and indicating
exceedingly rapid variations in electric
voltage. In the same way, if & mag-
netic field be applied to the rays during
their passage towards this fluorescent
screen the rays will follow exceedingly
rapid variations in the characteristics
of the magneticfield. If both electric
and magnetic tields are uscd the rays
will similarly give an extremely faith-
ful indication of the combined or
resultant of the ectlects due to the
two fields.

The Oscillograph

Instead of the fluorescent sereem,
which 1s comparatively insensitive, a
highly sensitive photographic plate
may be used, in which case a per-
manent record of the movement of
the point of impact of the cathode
beam with the screen may he ob-
tained.

One of the most successful uses to
which the cathode-ray beam has been
put is in the so-called ‘“ cathode-ray
oscillograph,” which gives a very
faithful record of exceedingly rapid
variations such as the characteristics
of telephone speech currents, high-
frequency oscillatory currents, and
S0 on,

Owing to the enormously rapid
“response ”’ of cathode-ray devices,
attempts are being made to apply
this principle to television, and I
hope that the foregoing explanation
of the nature and general properties
of cathode rays will enable readers to
understand, in & general way, why
cathode rays are being tried for over-
coming some of the tremendous
mechanical and manipulative ob-
stacles of television.
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Producing a high-speed electron stream by means of vacuum tubes.

wo years ago verv considerable
interest was evinced in the
remarkable results achieved

by Dr. W. D. Coolidge, of the General

—

Dr. W. D. Coolidge

Eleetric Company of America, with a
Cathode Ray Tube It will be
recalled that the tube was said to be
a vacuum in which it was possible
to generate as much electricity or
as many electrons in one second as
it was calculated could be produced
bv one ton of radiwn.

Peculiar Lffect

The word * caleulated 7 was then
used adwvisedly, because the pro-
duetivity then. as now, of a ton of
radiuni was a matter of theoretical
multiplication rather than of practical
prooi. there heing. so far as we now
know, only about a pound of radium
in the world. In anv case, in the
cathode ray we had that bombard-
ment ofsthe atmosphere whicl caused
crystals of mineral calcite to assune
the appearance of red-hot coals and
remain a g¢lowing mass of incan-
descence whilst being pertectly cold.

From a Special Correspondent.

We were told of acetylene gas being
transformed into a solid yellow mass
when subjected to a short exposure
of Dacteria withering under the
influence of the rays; of small animal
bodies being disintegrated without
sign of burning or charring. These
and other wonders were cffected by a
tube operaiing on 300,000 volts.

A True Prophecy

Dr. Coolidge at that time declared
that hie had by no means said his lust
word in regurd to this tube or ifs
possibilities. e has just now an-
nouniced a development which in its
way is as remarkable as s first
discovery. For he has produeed
a triple-cascade cathode-ray  tube
operating not on 500.000 volts. but
on no less than 900,000 volts, and
capable of sending out into the air
a stream of clectrons at the alost
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incredible velocity of 175,000 miles
per second !

The New Tube

The new tube is a sort of three-in-
onc arrangement of the first.  After
his work with the 300,000-volt tube
he commenced to huild larger indi-
vidual tubes, but he soon discovered
that there were limitations to the
voltage which could be applied. Tle
then coneeived the notion of adopting
the cascade arrangement. whereby
the rays from one tube could be fed
into another, whieh would speed
them up and feed them along farther
to still another 1tubc. The plan
worked, and in this way Dr. Coolidge
succceded in applying the 900,000
volts.

The electrons expelled from the
tube appear as in the previous case
as a purplish haze ball. The velocity

A double sectional cathode-ray tube employed by Dr. Coolidge during his researches.
593
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of their expulsion is so stupendous
that it can only be comprehended by
a trite comparison. The figure of
175,000 miles per sccond, probably
the fastest speed ever attained, 1s
about three hundred and fifty
thousand times faster than the speed
of a bullet shot from an army rifle.

What Use Are They ?

Naturally enough everyone in-
terested is now asking: “ What will
be the use of the Ligh-speed waves or
particles thus projected ¢ ” Dr.
Coolidge himself 1s not prepared to
dogmatise in the matter. He is
content to declare his intention of
experimenting  with them in  the
convinced belief that they will before
long be used for therapeutic, chemical,
bactericidal and other practical pur-
poses. That they will assist our
knowledge of radiation laws and of
the atomic uucleus is tolerably
certaln.

The Cathode Ray Tube itself is
about 93 in. long, and has three
bulbs, cach 12 in. in diameter. The
window from which the electrons
are emitted is of thin metal foil but
one ten-thousandth of an inch, or one
quarter that of an ordinary piece of
writing paper, in thickness.

This is absolutely holeproof, and is
s0 constructed as to withstand a total
atmospheric pressure of more than 100
pounds, the difference between the
outside air and the almost perfect
vacuum within the tube. A heated
tungsten filament, originally usel by
Dr. Coolidge in his XN-ray tubes,
furnishes the supply of clectrons.
The glass tube is shiclded with a
copper tube so that the stream of
clectrons canmnot strike the glass and
cause punctures.

Harder Rays
“In our earlier attempts to buill
experimental X-ray and cathode-ray

The triple tube from which the high-speed electrons are shot out into space.
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tubes for voltages appreciably in
excess of 250,000, we have seemed to
be continually eontending with and
limited by the  cold cathode ’ effect,”
Dr. Coolidge said.

" More recently we have found that
we can remove this limitation by
subdividing  the  total potential
difference applied to the tube hetween
different pairs of tubular electrodes.
The clectrons are then given successive
accelerations as they pass between
successive pairs of electrodes.
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“ This, in effect, divides the tube
up into sections, each of which may
he good for as much as 300,000 volts.
We have already successfully operated
such a cathode-ray tube with three
seétions on 900.000 volts,

“This cascade or multi-sectional
system  promises to let us buill
vacuium discharge tubes for as high
voltages as we can produce. This
applies as well to an N-ray tube as to
a cathode-ray tube, as the latter may
be couverted into the former by the
addition of a suitable tarcet. It also
applies equally well 1o a high-voltage
kenotron.

“This opens a vista of alluring
scientific possibilitics. It has tanta-
lised us for years to think that we
could not produce in the laboratory
just as high-speed electrons as the
highest velocity beta rays of radium,
and just as penetrating radiations as
the shortest wave-length gamma rays
from radium.

Powerful Penetration

“ According to Sir Ernest Ruther-
ford, we need only a little more than
twice the wvoltage which we have
employed already to produce X-rays
as penetrating as the most penectrat-
ing gamma ravs from radium and
three million volts to produce as high-
speed heta rays.  The intensity factor
would be tremendously i our favour,
as with twelve milliamperes of current
we would have as many high-speed
electrons coming from the tube as
from a ton of radium in equilibrium
with its decomposition products.

“ Another factor 1 our favour
would be the control which we would
have of the output. This would he
quite different {rom our position with
respect to radium, in which case no
physical or chemical agency at our
commarnd in any way affects either the
auality or the quantity of the output.”
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The power to *“ see at a distance’” has for long been one of ihe greatest desires of scientists, and
the author of this informative article was one of the pioneers in the search for television. As
carly as 1897 he was devising schemes for the use of the cathode ray in this connection.

o less an authority than Sir
Oliver Lodge has recently
given hLis considered opinion

that, for reallv ellicient television.
mechanical contrivances are likely to
fail, for the reason that theyv arve
already about at the end of their
tether from the point of view of
rapidity and accuracy of movement,
and that for real success still move is
necessary of theni

Sir Oliver Lodge goes on to men-
tion cathode ravs or moving elec-
trons as ““ the only things likely to be
sufficiently docile and controllable to
he used as the agents for television.
No material things are likely to he
able to move quickly enough, but
electrons respond so instantaneously
that 1if devices can be invented for
utilising them the theoretical diffi-
culties with the required rapidity ot
motion would bhegin to disappear
both from the sender and the receiver,
cspecially as photo-electric response
1s almost infinitely rapid.”’

Early Investigations

Sir Oliver ends by mentioning that
suggestions to the same effect weve
made long ago by me on several occa-
sions, and gives reference to some of
these. Under the circumstances. it
Las been proposed that I shonld give
some account. not only of my sugges-
tions of the pust, hut also of myv
present views and myv ideas as to the
future.

It was only a very few vears after
the introduction of the Cathode Ray
Oscillograph, by Braun, in 1897, that
I first thought of the possibility of
producing  practical television by

means of instruments working on this
cathodetay principle, and, in order
to study the matter, I obtained irom
Germany one of Braun’s tubes, with
which T made many experinents
showing the rapidity and precicion
with which the cathode-ray heaw
could be deflected both magneticalir
and electrostatically.

Alan A. Campbell Swinton, F.R.S,,
M.Inst.C.E., M.LE.E.

The idea had occurred to ne that
with two similar cathode-ray beams,
controlfed and deflected simultane-
ouslv by magnetic or electric {orces
due ™ the same electric currents it
should be possible to obtain absolute
synchronism in the motions of the
two rathode beams at speeds lLow-
ever rvapid, and with a degree of
accwracy that could not be expected
from any material objects. My plan
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was, in fact, to employ two of Braun's
oscillographs, one at the transmtting
and the other at the receiving statious,
the two cathode-ray beams to be
simultaneously and svichronously de-
flected by the varving fields of two
electro-magnets placed at right angles
to one another, and energised by the
sanie two alternating electric carrents
of widely different frequencies, so
that the moving extremities of the
two beams would be caused to sweep
synchronously, over and over again,
over the whole of the required gur-
faces at both the transmitting and

receiving stations, each complete
sweeping being within the small

fraction of a second required to take
advantage of visual pevsistence.
A Real Difliculty

All this being arranged, so far as
the receiving apparatus was cou-
cerned, it is evident that the moving
extremitv of the cathode-ray beam
had only to be allowed to 1mpinge on
a sufficiently sensitive fluorescent
screen, and given from the transmitter
at the right moments suitable varia-
tions in its intensity, to produce the
required picture

The real difliculty, however, lay
in devising an efficient transmitter
which, under the combined intluence
of the hmpact of the transmitting
cathode-ray Dheam on a suitable
screen, and the eflfect of lLight and
shade in the picture to be transmitted,
thirown on the same screen by a lens,
should sufficiently vary a trangmitting
electric current to produce the neces-
sary timed alterations in the intensity
of the cathode-rav beam ol the
receiver,
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Sonie actual experiments were tried
in this direction abcut the years
1903-1904, in which I was helped
by my then assistant, Mr. J. C. M.
Stanton. What was tried was based
on the known variability of the elec-
trical resistance of selenium under
light. -A metal plate, one surface of
which was covered with selenium,
wag mounted in a vacuum tube, o
that the end of a cathode-ray beam
from a suitably placed -electrode
could, by electro-magnetic deflection,
be caused to traverse the coated
plate, while, at the same time, the
bright image of an electric arc was
thrown on the selenium surface by
means of a lens.

The Complete Scheme

Tt was hoped that the variation in
the resistance of the selenium under
the influence of light would cause the
electric current passing in the eircuit
of the coated plate and the cathode
ravs to vary to an extent that conld
he shown on a sensitive galvanometer
or electrometer suitably connected.
It was found, however, that with the
apparatus used no reliable results
could he obtained, and this in spite
of the fact that we received the per-
sonal assistance ol the late Professor
G. M. Minehin, who was the then

et _——

Carrying out experiments in M. Edouard Belin's laboratory, where oscillating mirrors

leading authority on the subject of
light-seusitive electric cells, i pre-
paring the selenimm-covered plate.

It must be remembered, however,
that at that time, which was more
than twenty years ago, the application
of heated cathodes were unknown. and
these latter could only be obtained
for operation Ly very high voltages
which were very difficult to obtain
in a steady form, while thernionic
amplifiers and such-like devices were
also quite unknown.

Further experiments were thereiore
for the time abandoned, and when 1}
published in ** Nature ” for June 18th,
1908, what is believed to he the first
published suggestion of the use of
cathode rays for television, no par-
ticular method as to how the cathode-
ray transmitter was to be constructed
was suggested ; while later, when,
in 1911, my paper was read before the
Rontgen Society, in which was given
a complete scheme for a cathode-ray
television system, what was proposed
was the adoption of a transmitting
screen, not covered with resistance-
varying seleniuni, but one made of
a fine mosaic of photo-electric cells,
which would probably prove a more
sensitive and eflicient arrangement.

Here attention should be drawn to
the fact that the British patent of

are employed to cause a beam of light to traverse the picture,
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the Russian, Boris Rosing, applied
for on December 13th, 1907, N, 27570,
which snggested -a cathode-ray oscillo-
graph as a television receiver, but
used mechanically rotating mirrors
for transmitting, was not accepted and

iy

Mr. J. L. Baird, the television experimenter,
who has received much publicity of late,

published till after the publication
of my letter in  Nature” for .June
18th, 1908, suggesting the wse of
cathode-ray oscillographs both for
transmitting and for receiving, and
that no one else, cxecept mysell,
appears to have published the idea
of both transmitter and receiver heing
worked by  synchronously-beating
cathode ravs, as deseribed above, till
long after my detailed and illustrated
account in my paper to the Rontgen
Society of November 7th, 1911, which
was printed in [ull in the Rontgen
Society’s own journal, and very fuily
rveported in ~ The Times” for Nov-
ember 15th, 1911.

Drawback of Mechanical
Devices

Now, if the use of cathode-ray
clectrons, in place of mowing material
parts, is to be the method by which
successful  television is  ultimately
to be obtained, it scems clear that
this  will best come about with
elecfrons used both in the transmitting
and in the receiving apparatus, as if
mechanical deviees are still retained
lor transmitting, the final result must
he governed by the speeds obtainable
with the material moving parts of
these devices, and it is only by avoid-
ing altogether the use of material
mechanism that the extreme mobility
and tractability of electrons can [ully
be taken advantage of.

Then, again, if electrons can be
adopted as the only objects in motion,
both for transmitting and receiving,
they can also be used in suitable
triode thermionic oseillating valves
to supply, [rom batteries, or from a
public clectricity supply, the two
alternating currents of largely differ-
ent frequencies required to actuate
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the two deflecting magnetic or electro-
static systems at both the sending
and at the receiving stations, used
for the purpose of causing the syn-
chronous combined oscillating and
traversing movements of the two
cathode-ray heams, while the exact
synchronisation of these could he
maintained by special wircless signals
on a wave-length different from that
of the main transmission.

A Great Improvement

This wonld obviously be a great
improvement on the mechanically
moving alternate-current  dynamos
suggested-for this purpose in my paper
of 1911, and in a further fully illus-
trated paper on * The Possibilities
ol Television ” T read before the
Radio Society of Great Britain on
March 26th. 192t. Tt would get
rid of all mechanical motion whatever,
and the whole of the transmitting and
receiving apparatus would become
reduced to instruments with no
material moving parts whatever, not
much more complicated than those
now used for modern wireless broad-
casting and receiving.

The diagram shows my appara-
tus, both for transmitting and [or
receiving, as figured in my paper of
1924, but modified as employing triode
thermionic  oscillators  instead of
rotating dyusmo machines.

For those who have not my paper
of 1921 before them, it may be well
to give a short dexcription of Low the
apparatus is designed to operate.
At both ends the two cathode-ray
beams impinge on screens, which
they are cuused by the deflecting
systems to sweep over rvthmically
and in complete synchronisation in
parallel lines backwards and forwards
from end to end.

The Photo-Electric Screen

In the transmitter the sereen is
composed of a very large number of
minute photo-electric cells which are
cach activated, more or less by the
amount of illumination each receives
from the image thrown upon the whole
screen by the lens. The end of the
transmitting cathode beam explores
cach of these cells in turn, and as
to whether it finds it illuminated
and thus activated or not, an clectric
impulse of varying intensity, propor-
tional to the amount ol local illumin-
ation, is transmitted to the neigh-
bouring gauze grid.

The varying cleetric enrrent thus
originated, after amplification and
conversion into wireless waves, 1s
transnitted to the receiver, where.
after {urther amplification and de-

tection, it varies the strength of the
receiving cathede-ray beam, which,
in turn, affects the brightness of that
particular portian of the fluorescent.
screen on which the end of the cathode
beain is at that instant impinging.

Selenium Too Slow

Thus on the receiving ilucrescent
screen a repliea of the picture thrown
by the lens on the traasmitting
screen is repreduced.

Very possibly with modern know
jedge and arrangements the trans-
mitting method in which selenum is
uscd might be got to work, though
probably it wauld be too sluggish for
showing rapid movements in  the
picture transmitted. It is, however
mtercsting to note that many years
alter my experiments and publication,
in their British patent applied for on
Fehruary - 28th 1924 (No  234,852),

e
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Mr. G. J. Blake and Mr. H. J. Spooner
deseribe a television transmitter using
cathode rays, with a selenium resist-
ance arrangement designed on exactly
the same lines as T had tried, the
other details of both transmitter and
receiver being the same as that which
T described in my Rontgen Society
paper of 1911, but with the addition
of thermionic amplifiers and wireless
arrangements, such as I suggested in
my Radio Society paperof March 26th.
1924, which appears to have been
published prior to Messrs. Blake and
Spooner’s patent specification, which
was not aceepted till Mav 26th, 1925,

Colour Television
Possibly, however, another trans-
mitting arrangement emploving cath-
ode rays, still better than either the
one using selenium or the particular
class ol photo-electrie cells described

One of the most nearly successful attempts at practical television has been made by Dr.

E. W. Alexanderson, of the American G.E.C., but here again mechanica! methods put a
definite limit upon the detail with which pictures can be transmitted.
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in my papers of 1911 and 1924, is what
is deseribed in V. K. Zworykin’s British
patentspecification No. 255,057 of 1925.

This is a patent applied for by the
Westinghouse FElectric & Manufac-
turing Company, of the U.S.A., the
convention date of which is July 13th,
1923, and the complete specification
of which was accepted on March 31st,
1927. In this, where a gauze grid is
employed, and a large number of very
small photo-electric cells, similar to my
suggestions of 1911 and 1924, the cells
are composed of minute globules of
specially prepared potassium hydride
in an atmosphere of argon.

Now, to consider the chances of
television by ecathode rays heing
perfected, it must be remembered
that since its original invention more
than thirty vears ago, and particularly
during the past nine years, great
practical improvements have been
made in the cathode-ray oscillograph,
which originally, in its * hard " form,
was very intractable.

Further Research Needed

Such oscillographs are now com-
mercial instruments in practical nse,
but even now they are probably
capable of much still further improye-
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results may be obtained. The chief
matter to be settled is probably the
best form of photo-electric sensitive
transmitting screen which will produce
the required momentary electric im-
pulses under the combined effect of
the lights and shades of an image
thrown upon the sereen by a lens,
when swept backwards and forwards,
or in spirals, by the oscillating and
traversing, or - the spirally moving,
end of the cathode-ray beam.
High-speed synchronous deflecting
svstems, worked by oscillating valves,
will also require working out, and it
cannot be pretended but that to get
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The specification, which is a very — ment, more cspecially as regards the good results many and arduous

interesting one, gives full particulars,
and should be studied in detail by
anyone who wishes to understand
Zworykin’s ideas. Further, it con-
tains the new suggestion that, by
mserting both in the transmitter and
i the receiver mosaic three-colour
screens, like those used in autochrome
colour photography, coloured pictures
could Le transmitted and reproduced,
this extra complication increasing the
difficulty of success by three times,
inasmuch as three times the nunber
of granulations would be required to
form whe received- image of any
desired quality in colour instead of iu
wmonochrome,

luminosity of the fluoreseent screens,
which should be arrived at by more
experimental investigation, which a
large demand would no doubt hring
ahout.

At present, so far as appears, it is
only for reception that cathode rays
have so far actually heen wused 1n
television experiments. Cathode-ray
transmitters, though suggested, and
cven patented, as mentioned above, so
far as my information goes, have not
been exhibited or even claimed as
actually having been made to [unction.

Several workers are, however, now
said to be at work upon the subject,
and it may he hoped that successful
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mvestigations are likely to be found
necessary, such as may well ocenpy
skilled rescarchers for considerable
time, and require much money.

So far as existing mechanical
methods of television are concerned,
I agree with Sir Oliver Lodge’s view
that these have probably already
reached about the limits of perfection
that are obtamable, and that for
general purposes these are unsatis-
factory.

Indeed, it was niy opinion that
this would prove to be the case
that led me, nearly thirty years ago,
to consider other than mechanical
methods.
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MopErRN WIRELESS

This receiver, which is completely self-contained and embodies a frame aerial and loud
It employs a remarkabdly sensitive circuit and is capable

speaker, weighs only 20 [b.

of really u§eful ranges of reception.

5

HERE 1s no doubt that the
popularity of the portable re-
ceiver Is Increasing counsider-

ably, chiefly ainong those people who
are interested in radio solely as a

vvvvvvvvvvvvvvvvvv

COMPONENTS

1 -0003 variable condenser with vernier
dial (Ormond in set. Any compact
good make).

1 Potentiometer, 400 ohms (Igranic
or similar type).

e 1 On-off switech (Ormond in set. Ben-

$ jamin, Igranie, Lissen, Lotus, etc.).

2 L.F. transformers (Mullard P.M. in
set).

% 3 Valve holders (Benjamin in set. Any

good sprung type).

ve 1 -0003 fixed condenser (Clarke,

Dubilier, Igranie, Lissen, Mullard,

s T.C.C., etc.).

1 Semi-fixed resistor, 30 ohms (Any &
standard make, Lissen, etc.).

1 Cone loud-speaker unit (‘° Beco >’ in

s set. A little rearranging will per-

mit other types such as Amplion

and Mullard to be used).

see

3 'Phone terminals~ (Eelex in set.
t  Belling-Lee, Clix, Igranic, ete.). 33
3 A. & E. terminals (as above). b
$ 7 Plugs (as above).
4 Spade terminals (as above). :
Quantity single rubber-covered flex e
(2¢ D.CC., 36 D.C.C., Eureka3s
3% Resistance Wire, 30 S.5.C.). b
$3 Materials and wood for carrying case se
33 and skeleton former. b33
*4 14
“““ sesssssessseessesseseseess
means of entertainment. The com-

pletely sell-contained portable re
ceiver capable of loud-speaker re:
production at some distanee from the
Jocal station is one of the most
popular models, and the denand for
this type ol portable is being en-

By J. ENGLISH.

couraged by quite a nunmber of
manufacturers.  Several firms are
producing compaet four- and five-
valve sets which are, however, some-
what ponderous in weight.

Inexpensive and Efficient

Apart from the listening public it
it probably the ambition of every
amateur to own at some time or other

a loud-speaker portable set, but many-

are deterred from acquiring one by
the high cost of commercial sets.
Wlhen vou come to look into things
vou find that a good five-valve set
costs about thirty guineas and weighs
nearly as many pounds.

However, if you are keen on con-
structing wireless sets, you will soon

find that, with a little patience, it is
possible to build voursell quite a
respeetable loud-speaker portable lor
one-third the cost of the commercial
article.  Of course, some sacrifice in
the effeetive range ol tho set has to be
made in order to reduce expense and
weight so considerably, but cven the
type of portable I have in mind is
not so very inferior to the commercial
five-valver.

Where Constructors Score

This is because the amatenr con-
struetor is able to tuke advantage
of technical developments, making for
greater efficiency  with less weight,
which the manufacturers are unable
as vet to incorporate i their sets.
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VioverRN WIRELESS

Because the loud-speaker portable
is such an attractive: proposition for
the man who builds his own set, I
have been tempted to design a port-
able for loud-speaker working on a
built-in frame aerial, using all the
latest devices for high efliciency with
the minimum of weight. The result-
g three-valve receiver is illustrated
n these pages, and you will see that
1t 1s reasonably compact and un-
obtrusive in appearance.

In full working order it weighs
about twenty pounds, which is more
than I should have liked, but it is
possible to reduce this weight as I
shall explain later.  ITu any case, the
total weight is not excessive in view
of the results obtainable, which are
about the average for a three-valve
portable.

Design of the Set

One side of the case has two doors,
the upper one giving access to the
tuning controls and the lower to the
filameut, grid bias and H.T. batteries.
The cone loud speaker is built in
behind a grille opening on the other
side of the case, the reason for doing
this being that, once the set is tuned
m, it can be closed up and carried
about while working. This method
of mounting the loud speaker also
preserves the unobtrusive appearance
of the outfit, in that loud-speaker
reproduction can bhe enjoyed without
the entrails of the sct being in full
view.

the entire contents of the case in
order to hear the loud speaker in
operation.

The buwlt-in frame aerial, which,
by the way, is specially wound for
high eflicieney as described below, is
designed to reccive on the normal
wave-length  band  which includes
such stations as 2 L, O and 5 G B.
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aerial will increase the loud-speaker
range of the set considerably, and
good daylight results should be pos-
sible up to 50 miles or so from your
local station.  Up to 20 mniles or so
loud-speuker reproduction is very
strong.

You can get much more fun out of
the set by running it on the frame

b e e e —— )
The controls are mounted on a small panel, the components being fixed to a baseboard

which forms part of a convenient and easy-to-make internal framework assembly.

The London station is audible at
very good loud-spealer strength at a
distance of 15 miles, and the set
should have a loud-speaker range of
al least 20 miles [rom a main broad-
casting station. At [2 miles from
2 L O the {ull loud-speaker volume is
more than sulticient for comfortable
audition in the average living-room,
and signal strength has to be reduced.
5 G B comes in at good strength up to
100 miles awav.
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I am a great belicver Tn construct-
ing a portable so that it does not
look like a wireless set when in
operation, and I never- feel satistied
with the appearance of some com-
mercial portables which must reveal

Provision 1s made for the counnec-
tion of an external aerial so that the
set may be used cither on the home
acrial or on a temporary one when
taking the set with vou on a country
ramble.  Quite a modest external
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aerial, because you are not tied down
to one spot as with the home receiver.
Because of this the portable very soon
demonstrates the versatility and fas-
cination of radio reception in a way
that the fixed receiver can never do.
In order to malke the set as adaptable
as possible, provision is made for
using “phones in place of the loud
speaker for reception of stations
beyond loud-speaker range.

A Novel Circuit

Now, 1n order to obtain the results
mentioned above with ounly three
valves, it is obviously necessary to
use a combination giving high am-
plification and sensitivity with pure
reproduction, and requiring the least
number of controls. The hest com-
bination is undoubtedly a regenera-
tive detector followed by two stages
of L.I'. amplification, the control of
reaction requiring to be particularly
smooth for easy operation, especially
where a frame acrial is used.

From long experience of the regen-
erative detector valve with frame-
aerial unput, I know that there is not
much to choose bhetween various
conventional circuits provided reaction
is quite smooth. However, the recent
development of a new application of
the ubiquitous Filadyne eireuit for
frame - acrial reception provided nie
with just the type of detector I
reqguired for this set. This particular
Filadyne eircuit is highly sensitive
and stable, and requires very lew
conmponents for its construction.

I have desecribed this Filadyne
frame combination in some detail in a
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previous article, but for the sake of
completeness lct me give you a brief
outline of its tedtures. First of all,
fwo frame aerials are used, each
formine one of the tuned filament
coils, a smaller winding hetween the
two being the reaction coil L; of

Fie. 1, the theoretical circuit of the
receiver.
W 3 = 3 VAd
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The two franme acrials are wound in

opposite directions, as I have found
in previous experiments that less w ire
is required to cover a given wave-band
when the two filament coils are wound
side by side in opposition. Also the
H.F. resistance of the tuned circuits
is redneed by this method of winding,
and where the two filament coils are
in the form of [rame aecrials the
double loop seems to have better
‘pick-up qualities’than the usual single
winding. In this recciver the luOh
olﬁcleucy of the Filadvue detector is
largely due to the omplovment of the
speeial double opposition-wound frame
acrial.

Smooth Reaction Control

"The deuree of reaction is controlled
as in the normal ¥iladyne civcuit by
the variation of anode potential,
which is controlled within fine limits
by the potentiometer P. 'This pro-
vides a remarkably simple yet very
eflective control of reaction, and
when you have such smooth control
the recciver is more casily operated at
optimum eflicieney.

After the Filadyne detector two
stages of tranxformer-coupled L.I.
amplification are used in order to
obtain sullicient volume to operate
the loud speaker satislactorily. Here
again [ have been able to make use of
a new development w hich has helped
considerably in keeping down the
weight of the set. This is the recent
introduction of improved forms of the
retrode valve, which, as you are
doubtless aware, requires a Jower
anode voltage than the three-clectrode

valve for the same degree of amplifica-
tion and power output
It we were using threc-clectrode
valves in this set it w ‘ould be necessary
to apply at least 100 volts to both L. 1.
valves for good resuits. But the two
tetrodes provide {ull loud-speaker
volume on only 60 volts H.T, so that
there is no lo~s of elliciency while ths
saving in weight makes the recciver
a much more portable proposition.

Use of Tetrodes

Tt should be understood that in a
portable recoiver there is all o' gain
and nothing to lose by using tetrodes
in place of the ordinary valve, Apart
from the use of tetrode valves there is
norhing out of the ordinary about the
L.F. stazes, as you will see from the
dingram of Fig. 1. Note, however,
that the fixed resistor R, is comimon
to both L.F. valves, which do not
requive separate or eritical adjustinent
of {ilament voltage.

The wore technical of my readers
may query the eihcwncy of the frame
aerial where, as in this receiver, the
whole of the receiver and batteries are
jinside the frame itself.  Buot with a
frame of this deseription the magnetic
field is concentrated fairly close to the
windings so that if the latter are only
an inch or so [rom the nearest com-
ponent parts no serious loss of energy
will arise. In this receiver, as vou
will see from the photographs, the
frame windings are cutirely air-spaced
and not near enough to any metal
parts to cause appreciable H.F. losses.

MoperN WIRELESS

Coming now to practical details,
there Is notllmtr in the design of the
set that qhould prove dl(hcult to the
average constructor, although there
is somewhat more constructional work
than is met with in the usual fixed
receiver. Most of the constructional
work is involved in the making of the
carrying case and the skeleton [rame-
work and in the winding of the doulle
{rame.
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A working knowledge of carpentry
will eurry you through this quite
casily, but if you do not wish to do
the woodwork yoursell any reputahble
firm of cabinet makers will undertake
the work for a reasonable clarge.
After all, the construction of the case
is quite .sml]»le ax will be seen from
the diagrams of Fig. 2, which will
provide all the information reqyuired
by the eoustructor.

The Original Case
T may mention here that it would
have heen possible to design the
outht to fit mto a smaller case, hut
bv allowing more room we have the
additional advantage ol a larger and

——
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As will be seen, when the upper door is dropped open both the controls and the majority
of the components become visible. The back of the small cone-type loud speaker can be
seen between two of the valves.
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more efficient frame aerial. Even
here the case 1s not over-large for a
loud-speaker portable.

The original carrving case weighs
about seven pounds, but if you can
obtain a fibre case of similar dimen-
sions it should not weigh more than
two or three pounds. The wooden
case is somewhat heavy, but it is
certainly very strong and will stand
much hard usage.

The four sides of the case of I-in.
thick wood are first joiued together,
and then the back piece of three-ply
nailed and glued into position, the
4-1n. hole for the loud spealer having
been alreadv cut out. This is best
done with a small fretsaw, finishing
the edge with a file and sandpaper.

The muiddle rail, on which the two
front doors are hinged. is slightly
recessed into the side pieces. This
rail, with doors alreadv hinged, is
only screwed into position after the
receiver proper has been finally placed
in the case. A pair of {5-in. ball-
catches at the top of each door is
suflicient to prevent them jarring open.

A Cloth Covering

A very pleasing appearance is im-
parted to the case by covering it,
as in the original; with thin book-
cloth, this matertal being obtainable
quite cheaply in a variety of colours.
The cloth is put on with thin glue,
and wirh carefnl workmanship the
final surfuce 15 nore durable and

.

pleasing than staining and polishing
the wood. Also, if vou are not very
skilful at wood-working, it hides up
any deficiencies in your carpentry.
This cloth covering can he water-
proofed by lightly coating with french

June, 1928

All wood required is ] in. thick,
and the various pieces are cut out
according to the diagram of Fig. 2.
You will require two of each of the
three pieces A, B, and C, and lour
of the pieces D to fit between the ends

polish.  The leather handle, with B and C. The bottom and top pieces
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fittings, is obtainable {rom any shop
repatring trunks and suit-cases and i~
quite casily fitted.

The next step is to construct the
skeleton former on which the frame
arrials are wound. Into this skeleton
the recciver proper 1s eventually built,
and the- batteries accommodated, so
that the <et, as a whole, is complete
without the case.

oo SRR oo

B

—

The set is built into a simple but robust framework, and on this it is an easy matter to

wind the frame aerial.

Note the wood cut away in order to reduce the weight.
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A can have a number of 1§-in. holes
drilled in them to reduce weight, as
in the bottom board of the original
set. The skeleton is then put to-
gether, gluing cack joint, and the
whole bound up with string and laid
aside for 21 hours on a flat surface,
so that when the glue 1s set the
skeleton will be truly square on all
sides.

In the meantime, the pane!l and
baseboard can be prepared. The
panel nced not be ebonite, because
the difference of potential between
the pauel components is so small that
no leakage will oceur if well-seasoned
wood is used. For the same reason
the acrial and earth terminals are
mounted on one of the side strips of
the skeleton, us you will see from the
photographs. 1 have used for the
panel a piece of 1-in. mahogany,
stained and polished, which gives a
presentable appearance.

Winding the Frame

The panel and buseboard are cut
to the dimensions of IFiy. 5, where the
position of mounting the panel on
the basehoard is shown i dotted
lmes.  The panel, after drilling the
neeessary  holes, 1s best  glued
to the baseboard and held
place by two thin §-in. hrass screws
serewed from  the underside of the
baseboard.

Wien the skeleton s properly set
you can wind on the frume aerials,
which consist of two closelv-wound
lavers of 18 turns No. 21 D.C.C., with
the smaller reaction winding of &
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turns No. 36 D.C.C. between them,
as shown in Fig. +. This diagram also
indicates the connections for each
winding.

Notice that the frame winding
nearest the front is tapped at the
enth turn from the L.T. battery
end, this tapping going to the aerial
terminal. If the wave-length of your
local station exceeds 100 metres, it
would be advisable to make ecach
frame winding 20 turns instead of 13.
The smaller tuning capacity then
required adds slightly to the eflicienev
f the receiver on higher wave-lengths.
The winding of the frames is much
simpler than it sounds and actually
takes less time than winding an
ordinary 60-turn coil. Notice that
the ends of the windings ave passed
through small holes drilled in the top
board and seeured by forcing in small
pieces of matchstick.

Assembling the Woodwork

When yvou have finished winding
the frames, you will be able to appre-
ciate some of the points of the design.
You will see that all the windings are
well air-spaced at all points, and this
adds appreciably to the efficiency of
the {rame aerials,

The panel and baseboard must now
be placed in position, the haseboard
resting on picces of wood glied and
serewed to the side-pleces of the
skeleton.
should be a nice tight fit, and if the
panel is slightly too large, a few
shavings <110111d he removed from its
top edgc. When all 15 in order, re
move the panel and baseboard, and
mount the components to the layout
of Tig. 5. [t is verv important to
adhere to the exact positions indi-
cated for every component, as in a
portable of this description the final
layout is necessarily the result of
much thought and consideration.

Mounting the Components

Norice that the vermier dial 1s
monnted sldllt\\'h(’ in which position
it fits with more c]ear.lnce near the
opemtmﬂ' knoh. The detector valve
bolder 1s also in rather an unusual
position, being mounted upside down
on the underside of the top board,
as this reduces the length ol several
connections.

The semi-fixed resistor (30 ohms)
for the first valve 1s mounted under-
neath the baseboard near the panel,
as can be seen from one of the photo-
graphs, aud the fixed resistor common
to hoth L.F. valves is also mounted on
the underside of the basehoard. You
can very well make this resistor your-
&.1§ & t is not worth while buying

one. The 1'esistor is simpl a 5-in.
length of Xo. 30 S . Burcka wire
haw 19 a 19‘bl\td1100 of % ohm. The
wire 1s wound on a small piece of
wood, which is then screwed in place
underneath the baseboard.

Although other FL.F. transformers
can be used, T can thoroughly recom-
mend those specified for this set,
which are just ideal for a portable
owing to their small weight and size.
\Ithmwh small com}ar(‘d with the
usital run of wood transformers, they
put up a very excellent performance
which cannot be rivalled bv other
small transformers.

Wiring Quite Simple

With all components in position
you can commenee wiring up the
pancl-baseboard unit  as sho\\n in
IFig. 6. In this diagram it has heen
necessarv to draw ‘the panel, base-
hoard, and detector valve holder in
one plaut\ so that some leads appear
longer than they really are. The
conneetions to the detector valve
holder and to the frame and reaction
windings should be lelt until the rest

MooerN WIRELESS

is the wiring of the detector-valve
and frame-aertal connections.  The
diagrams of Figs. 4 aud 6 should help
here. In wiring up vou will probably
nse some maumled wire, such as
Glazite, although bare wire can be
used if well spaced. The leads to the
batteries are best made with lengths
ol insulated flex. and the small hol<s
mn the l»ascbonr(l throueh which these
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and other wires pass are indicated in

Fig. 6. Note that the leads to the
inner grids of the tetrode valves

terminate in spade terminals in order
to cnsure a geod connection to the
inner grid terminal on the valve base.

The panel and baseboard unit can
now be inserted i the skeleton
former, and held in place by two small
screws, althougl these are hardly
necessary if it is a reasonably tight

The panel-baseboard unit [§

1
H

Here you see the complete set ready for use, but removed from its case. You will note
that there is ample room for batteries of the larger capacity types.

of the wiring has been completed,
as 1t is easier to solder up with the
panel-baseboard unit out of the
skeleton.

The wirving of the receiver is by no
means so complicated as it looks;
there are not many leads, and most
of them are quite short. The only
thing you want to be careful about
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fit. The remainder of the wiring
can now be completed, and the
receiver is then ready for insertion in
the carrying cuse.  Before this is done,
however, the cone loud spealer must
he fitted to the back of the case over
the 4-in. hole already cut out in the
position shown in Fig. 2. The loud
speaker used here is a " Beco ” unit,
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which the makers are prepared to
supply without the usual cabinet in a

form suitable for portable sets. This
unit is  remarkably compact and
rigidly constructed, but not at all

heavy, so that it is eiminently suitable
for a portable.  The unit handles very
strong signalg without distortion, and
puts up an excellent performance equal
to that of some larver cone models.

When mounting the unit a piece of
copper gauze 5 in. in diameter is
placcd over the hole, then one of the
ring washers qupphed with the unit
and lastlv, the unit itself. Two
4 BA bolts and nuis are sufficient
to hold the speaker firmly in position,
the heads of the boits being counter-
sunk mto the outside of the back ol
the case

Suitable Valves

Now, before fihally placing the
réceiver in the cuse it is a good ideu
to have a trial run on the w or]\ benceh,
as in this way the set is more access-
ible 1if any faults have to be traced.

First of all a word about valves.
The detector can be one of the usual
Filadyne valves, such as the D.E.R.
DEZ2 LV¥. DES3. erc, choosing
preferably one with a low filament
consumption m either the two- or

four-volt ranges. The valve 1 found
most useful was an old Radio-Micro
06 dull emitter, which proved to be
the least microphonic.

Curing Microphonic Howls

This brings me to a most important
point, the reaction between the loud
speaker and the microphonic detector
valve. In a portable, where the two
are so close together, the result of
this reaction is generallv an unecon-
trolluble lowl. T found this out
immediately I put the set in its case
and switelied on! Owing to the
Filadyne valve being more susceptible
to sound vibrations than the ordinary
detector, the problem of curing this
unbearable howl seemed difficult until
I tried a dodge first suggested by
Mr. Harris.

This consists of covering the glass
bulb of the valve with a layer of
Plusticine about % in. thick. This
cured the howl completely. You will
notice the coating on the valve in
one of the photographs, a small pad
of cotton wool being used to prevent
excessive vibration of the valve in
its holder. In verv bad cases tlling
up the space around the loud speaker
with cotton wool helps greatly.

I was glad to find that the two
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tetrodes were absolutely non-micro
phonic and, although neatly touching
the loud speaker, neither valve
sullered from microphonic reaction.
The two tetrodes used here are an
AP412 HF. and an AP412
power for the first and second stages
respectively. Both valves have
common voltages for inner grid
(12 volts) and anode (60 volts). . On
these voltages the first I.F. stage
gives a remarkably high degree of
amplifieation, and the consequent

large input to the last valve is
handl'd by the "A.P.4i2 power
without anv sign of overloading.
An ordinary power valve would

require more than 120 volts H.T.

for these results

Preliminary Adjustments

Having inserted tha valves and
connected up hatteries, switch on the
set-and adjust- the semi-fixed resistor
R; until reaction control on the po-
tentiometer is quite smooth. For
the usual Filadvne valves not more
than 30 volts H.T. is necessary, and
control of reaction is smoother it
the filament current is kept fairly
low. 1In fact, reduce the tilament
current to the lowest value giving

(Continued on puge 672.)
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roadcasts

T ost listeners are familiar with the procedure of

R publishing in musical programmes analytical

notes. These notes are provided for the henefit

of members of the audience who want to know a little

shout the technical construction of certain orchestral

items, ete.; and sometimes a brief note is given n
connection with the composer’s life, ete.

A typiecal example of these so-called analytical notes—

which are regularly published in the

These “ analytical’” notes arc sup-

*
*e

listener to enjoy to a greater extent a particular orchestral
or pianoforte item broadcast.

For one thing, to appreciate and understand such
notes one must be familiar with the meaning of words
used in the musical vocabulary—words like Andante,
Scherzo, Sostenuto, Adagio, etc., ete.  Unless one knows
the meaning of such words, music notes of the “analytical ”
type are more or less unintelligible gibherish to the reader.

heautiful themes may oceur, does

SER 3.5 o ot " I3 : D
BB.Cs ofiicial journal -might read  321222388503340088208350883888220283083 Highbrow ™ Items
axs follows 3¢ i I 3 Many listeners who write to the
“'The first movement opens with 33 A large section of the listening $3 ) o\ypapers and Ditterly complain of
sustained chords which strike a sombre  £3 public maintains that the ?"B'?; Ei the preponderance of ** highbrow ”
note, the ~ucceeding slow theme pro- §§ OIS (@ much “classical ™ es . qi¢ in the B.B.C. programes do
viding the hasis, as it were, for the $¢ music —and another large seetion 33 ., §)0cause thev listen to some classical
work as a whole. Immediately follow-  $% maintains the B.B.C. broadeasts s ., ouition without the slightest un-
- 3 5 JT {3 too little. But too muech or too $¢ i i L
ing the sonorous and majestic chords  $2 22 derstanding of what it is all about.
of the main theme follows a seetion  $3 litle, the man who condemns g8\, 1 tharein lies one of the funda-
in quick time— an ex )0~i’éio(n of the 33 “classical  music misses a good 33 0] diff r011ée hetween so-called
: XPos L34 : > s -calle
ﬁrsfcland econd themexl one in a minor 3% o] i Eleeantd BORATED LB Ll ii “jazz”’ music and © classical 7 music;
o o S 5 %2 not know how to enjoy it— ¢ |R2E o . 2
key and the other in the major . . . 34 . . 3¢ the former requires no intellectual
8 " ¢g as this article attempts to make ¢ .
cte., ete.  And so on ad lLib. 33 clear $2  councentration; the latter, although
. o =
:
*

posed to help listeners to understand
and appreeiate various works of the
masters, old and new, which appear
programmes week by weel.

in the B.B.C.

Music Notes

Now the experienced and cultured student of musie—
the man who has, to some extent, studied the technique
of musie, and who 1s generally familiar with most of the
orchestral and piano ** masterpieces > which are broadeast
from time to time—may find these notes useful and
perhaps interesting, because they supply clues to the
construction and development of muxical works, and
although he may be fairly familiar with theni, these music
rotes jog his memory, just as the stage prompter jogs the
memory of an actor reciting lines which, although familiar,
sometiines slip the memory.

But of what good are such notes to the many hundreds
of thousands of non-technical musical listeners ! They
serve no real purpose, and certainly they do not help the
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necessitate the use of one’s brains—or
shall we say, #telligent appreciation,
as well as emotional.

There are, of course, many, many so-called classi-
cal (L.e. first-class) compositions which are not only
intellectually first-class, but * tunefully 7 first-class—
compositions ahout which one does not have to
have knowledge in order to enjoy listening to them. But
there are. as well, many wonderful musical works of first-
class merit which the average listener would not condemn
as < highbrow ”” if only he were given an intelligible
outline as to the meaning, origin, and general plan of
the work.

Many listeners have complained that, for example,
Bach items in the programmes < leave them eold 7 and
although the B.B.C. has done much to encourage and
cultivate a wider appreciation and understanding of
classical music——especially in the broadcasting of musical
falks by Sir Walford Davis and by broadcasting the
“ Foundations of Music” series—the fact remains that

WWW.americanradiohistorv.com
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when, for example, a bic svmphony is to be hroadeast,
there is seldom an mte[hgjlble and explanatory broadeast
preface to the work. Consequently, many thousands of
listeners switch on one evening and hear the hald
announcement that, say, a Beethoven Symphony will be
broadecast.

That one item may last half an hour—and the listener
who i3 not reasonably familiar with Beethoven music
cannot be expected to sit and listen to a long and ecom-
plicated sy mphony unless he has an innate apprematlon of
classical musie.

How To Appreciate The *‘ Classics”

Some people have the love of good music born in them
so that, without any study at all, thev enjoy it to the full ;
others find they have to cultivate the taste for good music ;
if they don’t they realise they will not enjoy it to the full.

There 1s no reason why a man or woman of average
intelligence, who is sufficiently musical to enjoy a gooi
ight opera tune by Sullivan, or Offenbach, should not,
bv means of a little mtelhgent application, learn to ap-
preciate and greatly enjov the more classical works of com-
posers like Bach, Beethoven, Mozart, Wagner, and others,

This artiele was started with the idea, not of preaching
or lecturing to the lowbrows, but with the idea of making
a few suggestions as to how the listener with no musical
training, but whe is not without sonie musical sense—i.e.
appreciation of beauty in sound, sense of time, etec.——could
be helped to learn to love works which, to-day, he
condenins as “ dull,” or *“ highbrow.”

The writer of this article i« far from being a < highbrow,”
but by a peculiar bit of luck he has learnt to enjoy, not
ouly a rousing musical comedy tune. a ““jazz riot,” but
works Iy composers like Bach. Beethoven, Mozart
Bralins, and others. At one time they ““ bored him stifi 7 ;
to-day they offer a very wonderful and enjovable treat.

Now, the cultivation of a sense of enjoyment of classical
music does not depend upon a technical study of music.
There are. of course, many people who enjoy Bach purely
im(llec‘lmlly' emorionally the genius of Bach “Jeaves
them cold,” but the almost marhcm itical preecision of
Bach's techmque mterests them, and arouses their
enthusiastic admiration just as a diflicult problem arouses
the enthusiasm and adwmiration of a student of the higher

June, 1923

branches of mathematics. (I remember once talking to a
famous mathematician about Einstein’s Theory of Rela-
tivity. Trom the mathematical point of view—which WS
heyond me-—my friend found that theory a sheer joy !
“Its beautiful,” he said. Really, it gave him the same
sort of pleasure as a beautiful piece of music gives a
musician.)

This article, despite its ramblings, aims at suggesting
to the listener who has not studied classical music, and
does not understand it, that there are ways of learning
to find great pleasure in so-called whbxow"’ muste
without resortmo to the lengthy  task of studving the
teclinique of musical conlp051t10ns

As a crude example of ““semi-classical ”
tale the famous, if hackneved, piece by
the Prelude in C Sharp Minor.

The writer knows at least three people who were not
interested in music until they heard that old storv that
the Prelude was supposed to be a musical representation
of a man buried alive !

*“Music With a Story”

Wlen you listen to the B.B.C. orchestra playving the
Prelude again, you will notice that the music does it in
with this story— and even with the story which sugoests
the bells of Moscow ringing during the great fire of 812,

And ’hc]unl\ovsl\ys “1812” is another example of

“ Programme ” music—or music with a storv—which has
dC]’lI(’Ved great popuhntv

The © Prelude ”” and “ 1812 are not first-class works,
but there are many first-class works which, if one knows a
little of their historv. if one gets the kev to the emotions
which gave them birth, caunot fail to arouse one’s interest.

Everyone has heard, or leard about, Beethoven’s

“ Moonlight ” Sonata, but not everyone lms heard 1 ns

“ Emperor Concerto. written because of the composer’s
one-time adimiration of Napoleon,

When  next yvou hear the B.B.C. broadeast the
“ Emperor,” listen to it, and remember that Beethoven
was 1nxpued to compose 1t beeause of Napoleon’s wonderful
victories ; the Concerto gains an added interest and you
will find your imagination helps you to take a Lkeener
interest in the work.

(Continued on page 673.)

musie, let us
Rachmaninoff—

Mr. Percy Pitt conducting the gymphony Orchestra at Savoy Hill.

»

To this group of musicians are due many of those ¢ classical ”’
broadcasts which form the subject of the accompanying article,
606

www americanradiohistorv com



June, 1928

A MOVING-CO{
LOUDSPEAKE

The cost of the average moving-coil loud speaker

has hitherto often been prohibitive, but here

is one which is capable of giving excellent
results and which costs only £5.

By G. V. COLLE.

URING recent months the writer

has investigated the merits of

a number of different malkes

of moving-coil loud-speaker parts for

home assembly. While many of those

tested were found to be good, vet it

was thought that in most cases their

prices were not low enough to give

them a wide appeal, while in others

the difficulties of construction were
too great.

Recently the writer has come
across a set of loud-speaker parts
conforming to the standards which he
had mentally set. These are M
cheapness; (2) good quality of repro-
Jduction and reasonable sensitivity;
(3) case of assembly, and (4) low
running cost (i.e. low field current
consumption).

In the first case, the cost of the
complete set of parts (including all

£250

The simplest method of connecting up a
low-resistance loud speaker.

the minor parts for the diaphragm) is
£1 185, 6d., with 3s. 6d. extra on the
field coils for rectified A.C. mains. The
quality of reproduction and the
sensitivity to weak inputs without
having to resort to a verv small
annwlur eap for the moving coil is, in
the writer's opinion, cqualled by
very few.

Exiremely Simple
Tn referring to (3) it can he stated
that with the exception of soldering
two small picces ot Hlex to the ends of

the moving coil, to bring leads away
from the outside surface of the
diaphragm, the job can be done with
a tube of Seccotine, a serewdriver and
a little common sense.

There is no diaphragm to be cut
out, nor leather to be fashioned out
to the required radius, since this is
all done hy the firm supplying the
parts.  The moving coil is ready
wound and is provided with tags for
sticking to the diaphragm.

Economical

Lastly, we have a field winding to
energisc the *“magnet pot,” which
should not eet unduly hot and which
must he economical as regards current
consumed. Al these contingencies
are met i the model which forms the
subject of this article, and on test
the current consmnption was 130
milliamperes at 240 volts and 90 milli-
amperes at approximately 160 volts.

MoperN WIRELESS

When addressing enquiries to the
malkers, it is necessary to give details
of the mains to be emploved, so that
the correct field coil may be included.

V%s —T
204
fi/ip N 25:/
i ¢
PIBS 15
L7 | )
;LZ’-I" _ £251
Using a choke output with 2 low-resistance
speaker.

As some readers seem to be in doubrt
as to which is the better, a high- or
a low-resistance moving coil, perhaps a
few words of cxplanation will be useful.

£ e ———e——————

% y
This photograph gives :
a good idea of how [| te40s 70 seconoary oF
. 251 QUTPUT 4
the loud speaker TRANSPORMER
appeais when com- \ :
pleted. Note the lugs ! ' ]
on the front alumin- | ol
ium ring for attach- .
ing to the ‘ baffle.” ot :
Four small boits and 15 ¥}
nuts are suitable for =% :
the purpose. .
" }
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Apparently the chief objection to
the low-resistance coil has been the
lack of a really good transformer
of a suitable ratio.

T
THIS ARRANGEMENT @ H.T.
/S RECOAMINMENDED
WAEN USI/ING A
HIGCH RESISTANCE 20//
MOVING CO/L.
IMro
LS.

A good, large choke is essential in this
circuit.

Fortunately, during the last few
months, two or three good trans-
formers having a 25 to 1 ratio have
made their appearance, and among
these the writer has had experience of
the Ferranti, This transformer is very
suitable, provided a current not in
excess of 40 milliamperes is passed
through its primary.

Commencing Assembly

High-resistance moving coils do
not, of course, require a stcp-down
transformer, bu/ this does not infer
thev should be connected directly in
series with the anodes of the power
valves, as this will seriously reduce
the voltage applied to the anodes

CENTRE MAINTAINING
OEVICE

The parts shown here are supplied by the

makers, and consist of the cardboard ring

for holding the diaphragm, 4 pieces of

special leather ready ‘‘chamfered,’”’ the

diaphragm, and the centre-maintaining
device.

and also increase the risk of burning
out the moving-coil windings. Such
coils must be connected to the set
through a choke filter output.

Lastly, the writer recommends a
4-mfd. Manshridge type condenser for
use in conjunction with the L.F.
choke, and it must be of a type tested
to at least twice its working voltage,
the latter being the voltage applied
to the power valves.

The diaphragm and leather strips
of the speaker are supplied ready cut,
80 there iz little to cut except a
little piece oft one_of the leather strips.

The diaphragm is arranged with
three projecting pieces, two on one
edge and one on the other. The one
on one edge should be carefully

NEON LAMPS W/THO
RESISTANCE ELEMEN
N TME/]R{EASES

l e
70 SOURCE
OF CURRENT
D.CMarns

OR A.C
A’fc?‘({;/f;

s{AG‘NfT rOT

A23¢
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Drop the coil on the apex of the
diaphragm so that the two wires come
each side of the jom on the latter.
Then carefullv place a paperweight,
or any other heavy object having an
even weight, on the rin of the moving
coil, so as to force the ginmed tags
on to the surface of the paper.

2

covered with Seccotine or any other
good adhesive, and the other two on
the other edge treated similarly
go that, when the gum has become
“tacky,” they can be overlapped
with two stuck on one surface of the
cone and one on the other.

It does not matter whether the
two projections go on the inside
surface of the diaphragm or not, so
long as they overlap firmly and
neatly, and no air spaces show
between the flaps. The diaphragm
can now be left for the gum to “set.”

Now carefully pick up the coil and
very gentlv unroll the few turns of
wire which are Jeft for sticking to the
surface of the diaphragm. See thut
no loose turns are left, as these wili
only cause a nasty vibration if not
removed. The two leads should be
arranged to-.come from the coil at
1 to 1 in. from cach other.

Handle Carefully

Do not hold the coil on opposite
sides of its surface as the tendency
will be to make it slightly oval. It is
best to hold it between the first
finger and thumb on the opposite
sides of one wall.  With the coil in
this position, and its wires neatly
straightened out, carefully bend each
gumming tag at a sharp angle (45
degrees approx.) to the wall of the
coil in an outwards direction. The
coil should “sit” on the outside
surface of the diaphragm at its apex,
and to do this carefully gum the inside
surface of the tags and allow to get
‘ tacky.”

608

A front view of the assembled unit. Note
the centre-maintaining device. The lugs
on the aluminium ring are for supporting
unit on the wood ‘‘ baffle.” 1t is necessary
to make a hole in the baffle equal to the
inside diameter of the aluminium ring.
A wood board 3 {t. by § in. thick (ply-
wood) is recommended.

While doing this, examine the coil
to see if it ““sits *7 level, and, if not,
adjust before the gum cets Lard.
This may sound complicated, but
since the constructor will find the
hole at the apex of the diaphragm is
perfectly level, the laiter having been
cut out by the manufacturers with a
special tool, it will be found quite
easy I practice.

FLEXR LEADS ARE JOINEDO 70
THE THIN £/VAA4/£LL£0 WIRE

THIS
SERRATED EOGES
OF AMIOVING CO/L -"’f;"' 23

FORNER GUMMED,
70 SURFACE OF

D/ ALHRACAN
3
ATOV/NVG APPROX
CcQo/L
(= 1=3

THE LEADS FRON
THE MOVING CO/L
ARE STUCK ALONG
THE SURFACE OF
THE D/4PHRAGHNT

UNDER THIN STRIP OF PAPER H252

The assembly of the diaphragm

Wlien the coil has 7 set 7 hard on
the diaphragm, remove the weight,
and then gum the wires from the coil
down the side of the diaphragm,
the two leads slightly diverging.
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The wires can be held in position with
narrow strips of paper (about § in.
wide) up to 1 in. from the periplery
of the diaphragm, where they can he
jeined to small pieces of light flex by

With the leather ring in position
the diaphragm can be placed on a
flat surface with the leather at the
bottom. The cardboard ring supplied
with thejoutfit can then be treated with

Y.

MobperN WIRELES3

can be pulled on to the cardboard
ring, but not too tightly.

As the pot is supplied with the field
coil ready fitted, it 1s only necessary
to screw on the four aluminium sup-
ports and the back aluminium ring for
the diaphragm to the top of these.

The last operation is to fit the
diaphragm in position, and to do this
grasp the assembly by its cardboard
ring and drop the moving coil into
its gap. Move the cardboard ring
about until the coil is practically
central in its gap, and while in posi-
tion mark through the holes in the
aluminium ring underneath the card-
board on to the latter with a pencil.

Centring the Diaphragm
Remove the diaphragm assembly
and punch or cut holes £ in. diameter
round the points marked. The holes
will be punched both through the

cardboard and leather, since the
latter will be covering the ring.

After this operation, refit the
diaphragm, making certain it 1s

replaced in the frame the same way
round. Then drop the top aluminium

Dropping the completed diaphragm into position. The centre-maintaining device is
only fitted when the unit is completely assembled. Holes in the cardboard ring are made
when the moving coil is approximately centred in the annular gap.

ring over the cardboard one, also ascer
taining the holes in this to correspond
with the ones in the bottom alnmin-

ium ring. The cardboard ring should
13

soldering and then “ gummed off”
with two small pieces of paper, so
that all strain on the flex is taken up
by these last.

The next important step is to attach
the leather picces one at a time, but
before doing so mark a light pencil
line on the inside surface of the
diaphragm, about <% in. from the
periphery all around the edge.

Gum can then be applied to the
inside surface of the diaphragm in
the avea between the line and the
periphery. Do this carefully, making
certain no part is omitted. While
still ©* tacky,” pick up a piece of the
leather with the smooth side upper-
most, and apply the rough side to
the gummed surface at any portion
of the diaphragm, taking care the
leatlier does not go beyond the
pencil line.

Avoiding Overlap
Now smear the chamlfered ends of
the leather strip already stuck down
with gum, and apply one of the other
pieces of leather so that the chamfers
overlap correetly. Do this for the
third piece, which should be applied
to the opposite side of the first
piece of leatlier, and then gum down
the fourth piece. The whole idea
is to form a leather ring, with

the strips chamfered together.

gumn on one of its surfaces, and, when
“tacky,” passed over the inverted
cone diaphragm and on to the rough
side of the leather ring. The leather
left between the cardboard ring and
the diapliragm should be uniform
all the way round, so it is as well to
sce that the cardboard ring is fitted
centrally in the first place.

Before the gum ““ sets ” the leather

he moved by hand until the coil is
exaetly in the centre of the annular
gap in the pot, when thescrews through
the aluminium and cardboard rings
can be tightened.

The centring device is fitted on the
spindle, hut Letore doing so coat the
“legs 7 of the device with gum, fit
over spindle, and then tighten up
with the brass terminal head provided.

Sonse,

Showing how the diaphragm is formed.

The moving coil is fitted when diaphragm has

“set,’’ the leads from the former being arranged each side of the join on the latter.
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Questions

Answered

Suitable Detector Valve

N. C. (Cardiff).—“T have an L.TF.
transformer, 3—1 ratio, and the
primary winding is stated to have
an inductance value of approximately
60 lenries. The transformer is to be
emploved in a straightforward Det.
and 1 L.F. set. What type of detector
valve shall T use 77

Use a detector valve having an
impedance of 15,000-20,000 ohms.
With a valve of this type you should
obtalm good sensitivity and high-
quality reproduction, provided you
only nse 2 moderate amount of
reaction.

H.T. Batteries.

G. M. (Berwick).—*“1 have a five-
valve set—2 H.F., Det., and 2 L.F.—
which works perfectly from a 120-volt
accumulator H.T. supply. When 1
attempt to use dry batteries, however,
the receiver becomes difficult to
control, the H.F. stages tending to
oscillate, and the L.F. side “ motor-
boating.” Can you tell me why this
ocenrs ¢

The trouble is probably produced
by a coupling effeet due to the internal
resistance of the dry battery H.T.
supply. Possibly the eurrent required
to operate your five-valve set is a
little too great for the particular
tvpe of dry battery vou are using, with
the consequence tlat the internal
resistance rises rapidly. Alternatively
the battery may be partly run down.
Try one of the “super” hatteries
with large cells. These are specially
designed for such sets as yours.

Neutralising

J.T. (Brixton) wishes to know hLow
to neutralise a single H.F. stage by
the “ silent-point ” method.

This method of neutralisation is
very simple provided some means of
switching out the H.F. valve filament
is included. Tune in the local station

and then remove the fixed resistor,
or turn out the H.F, valve filament.

Rotate the neutralising condenser
until signals become inaudible. This
point is sometimes a little eritical
and the procedure is to rotate the
neutralising condeuser very slowly.
Signals gradually fade away and, the
“silent point ”’ having heen passed,
thev return again to full strength as
the moving vanes become further in
mesh.
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= THE TECHNICAL QUERIES
DEPARTMENT

Are you in irouble with your set 7

Have you any knotty little Radio problems
requiring solution ? =
The MODERY WIRELESS Technical Queries
Department has been thoroughly reorgan-
ised and is now in a position to give
an unrivalled service. The aim of the de-
partment is to furnish really helpful advice
in connection with any radio problem. theo-
retical or practical,

Full details, including the revised and, in
cases, considerably reduced scale of charges,
can be obfained direct trom thc Technical
Queries Department, MODERN WIRELESS,
Fleetway  House, TFarringdon  Street,
London, E.C.4,

A postcard will do : on receipt of this all the
neeessary literature will be seat to you free
and post free, immediately. This applica-
tion will place vou nnder no obligation what-
ever. Every reader of MODERN WIRELESS
should have these detuils by  himn,
An application form is included which will
enable you to ask your questions, so that
we can deal with them cxpeditiously and
with the minimuam 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,

SRR s s

After this adjustment the vanes
are locked in position, in cases where
this is possible, and the H.F. valve
filament is switched on again.  The set
18 then ready for use.

Interaction Between Aerials

S. T. C. (Birmingham).—"1 am
troubled greatly by interference from
my neighbour’s set. The symptoms
are bad fading on the local station
and oscillation. This trouble also
makes it very difficult for me to tune

610
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in distant stations with my receiver,
which is a det. and two L.F. stages.”

Cases of this kind cannot, as a
rule, be cured by one party only, but
the co-operation of both parties
concerned is desirable. The trouble
generally arises from the use of small
sets which necessitate the use of a
large amount of reaction, and, as a
rule, the only certain cure is for both
parties to build larger sets, preferably
employing neutralised H.F. stages,
Sometimes a cure can be effected by
making sure that a different earth 1s
used by each receiver, and sometimes
the use of a small condenser in series
with each earth lead will improve
matters.

The only really direct cure is to
separate the aerials to as great a
distance as possible, and to refrain
from using reaction even in such a
way as to cause the set almost to
oscillate.

Aperiodic Aerial Coupling

G. P. (Cardiffy has a receiver
employing dircet aerial coupling,
consisting of a single plug-in coil
tuned with a ‘0005 variable condenser
in parallel.  He wishes to know how
he may increase selectivity in order
to tune in distant stations free {rom
interference.

The use of what is generally termed
“ Aperiodic Acrial Coupling ” is often
beneficial in increasing selectivity.

Mount another coil socket by the
side of the existing acrial coil, so that
the coupling between the new coil
and the existing one will be as tight
ag possible. From one of the ter
minals on the new socket take a wire
to a new terminal on the panel or
terminal strip ; this will be the new
aertal terminal.  Conucet the other
terminal on this new socket to earth.

The coil sizes used will now be
slightly different, and, in general,
will be as follow :

In the old aerial socket, which now
becontes the secondary coil, for the
broadeast band a No. 60 or 75
coil. For Daventry, a No. 200 or
250.

In thie new socket, for the hroadcast
band, a No. 25, 35, or 50 will be
needed, and for Daventry a No. 75
or 100.

““Solodyne” Three

D. M. T. (Dublin).—" Will vou
please tell me where I can find
details of the coils for the *“ Solodyne
Three (3rd version), as described in
the April issue of MopErxy WIRE-
LEss ?”

Details of these coils will be found
in the article describing the ““ Viking
Four, ” in the December, 1927, issue.
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An article concerning all kinds

T e two most fundamental facts
| about the workings of any
wireless set ave capacity and
inductance—capacity being concen-
trated in the condensers, and induct-
ance in the coils; but whereas one
cccasionally comes across a wireless
set which has no condenser in it
whatever, one never secs a set that has
1o coil in it.

What Is It ?

At first glance it would appear that
whilst we can do without capacity in
the form of condensers, it is impossible
to do without inductance in the form
of a coil. What ¢s this inductance
and why is it so indispensable ?

T suppose that most wireless en-
thasiasts have at some time or other
Leen interested in this question, and
it is safe to say that most listeners
who have looked up inductance in the
text-books or who have tried to form
a mental picture of what inductance
reelly is from definitions of the word,
have been thoroughly bewildered by
the explanations ! For to get a good
picture of inductance one must employ
not figures and facls, but the faculty
of imagination. If we turn away
from the ‘text-books for a moment,
we can, in o flight of fancy, grasp the
very essence of the thing.

The Vital Fact

Starting right at the beginning, let
us picture first of all a piece of wire
i which a current is flowing. Although
we have never seen an electric current
vie have a fair conception of what is

of coils, and the interesting principle upon which they work.

By P. R. BIRD.

happening in that wire. We know,
for instance, that if the current is
coming from a battery connected to
the ends of the wire we can reverse
the dircction of the current by
reversing the battery.

We know that we can increaze the
amount of the current hy increasing
the voltage of the battery (or by
decreasing the resistance of the wire).
We know that if we insert-a switch
we can break the current by breaking
the circuit.

If, instead of connecting a battery
across the wire, we connect an
alternatar across it. we know that we
shall get alternating current in it—
current which flows first in one
direction and dies away, and then
reverses and flows again in the other
direction, and dies away, repeating
this cycle of operations a certain
number of times per second (this

Three important points where induct-
ance is indispensable :
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(1) L.F, transformer; (2) high- .
frequency choke, and (3) tuning coil.

mumber being the frequency of the
alternating current).  But in order to
get a grasp on inductance we have to
go one step farther than all this.
There is one vital fact of which we
must never lose sight—the fact that
every electric current of whatever
kind has associated with it a magnetic
fiald. This magnetic field lies outside
the wire cairving the current, but it
is just as important as the current,
just as incvitable as the current, and
just as varied, versatile, and complex
as the current. Between the current
flowing in any wire and the magnetic
field which appears around that wire
there is a complete co-operation,

Current’s Counterpart
The relationship between these two
is absolutely perfect. Ag surely as
darkness implies light, as inevitably
as “child” “suggests “* parent,” as



MoDERN WIRELESS

plainly as positive suggests negative,
so certainly does the conception of a
current imply the accompanying
conception of a magnetic field sur-
rounding that current.

1f the current varies, the asso-
ciated magnetic field varies. When
the cnrrent starts, the magnetic field
starts. When the current attains a
maximum, the magnetic field attains
a maximum. If the current falls, the
magnetic field falls. Tf the cwrrent
reverses its direction, the magnetic
field reverses its polarity. I the
current flustuates from any cause, at
any speed, in any way, that same
cause will vary the magnetic field, at
a corresponding speed, and to exactly
the same degree.

Field Fluctuations
So important 1is this magnetic
counterpart of the current, so perfect
is the relationship between the field
and the flow, so intensely are these

about magnetism. Oune of the most
interesting facts, vou will remember,
wag the fact that if a wire or any
other conductor is moved whilst in a
magnetic field, an electric current will
tend to flow along the wire; and the
same holds true if we hold the wire
stationary and move the magnetic
field itself nearer to or farther from
the wire,

Having got so far let us consider a
simple coil of wire and the commotion
in and around that coil when a
current flows in it. Iniagine a simple
coil, sav only two turns of wire, and
assume that the current is racing
around the first turn on its way to
tlie second turn. Commencing at the
moment the current coinmenced, and
reaching outwards as the current races
forward, a magnetic field has sprung
into being around the first turn of
wire. The second turn of wire lies
closely by the first turn and right in
the path of that moving magnetic
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This diagram of a typical set shows how wide are variations in inductive values,
the great difference between a long straight wire (aerial) and the shorter length of wire

wound to form an aerial coil.

two bound together as it were, that
the text-books will completely mislead
us if we think of the currents thev

mention as currents only. Alone
electrical currents do not exist.
Lvery current has its magnetic
counterpart.  Every flow has its

fluctuating field, rising when the flow
rises, steadying when the flow is
steady, collapsing when the flow
ceases ; and this mysterious magnetic
counterpirt, this invisible accom
panist, lies at the very root and
essence of inductance.

Hawing well and truly grasped the
fundamental fact of the matter, the
fact that magnetic field is- always
accompanied by a maguetic field-—we
can digress a moment to remind
ourselves of what we were taught

field, and consequently the second
turn, too, has a current in it.

This second current, for reasons
which we cannot enter iuto at the
moment, alwavs tends to oppose the
first current which created it. But
funmly enough, no sooner does that
original current cease and die awav
than the secondary current starts to
fall away, and in reversing it actunally
assists that first current, which a
moment before it tended to oppose.

Energy Returns to Roost

So, because of the magnetic inter-
leakage betwen the coils of wire, the
current experiences a certain dilliculty
in getting nnder way ; but once it 1s
fairly under way it cannot be stopped
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suddenly, for the force which pre-
viously opposed it is now assist-
ing it.

We have all noticed that a motor-
car or heavy truck can easily be moved
over level ground by one man, when
ouce the initial difficulty of starting
it has been overcome. Bat all the
time that i¢ is moving it is saving up
that energy that was applied to start
it, and it will be just as impossible for
one man to stop it suddenly as it was
for bim to start it. In mechanics this
reluctance to budge, and reluctance
to stop when once on the way, is called
inertia. The electro-magnetic counter-
part which we have been discussing—
this reluctance of a current to com-
mence flowing through a coil, followed
by its reluctance to stop when started
—is due to the coil's * inductance.’

Multiplying Magnetism

In all the f{foregoing we Lave
assumed that the magnetic action is
taking place 1n air. It is well known,
however, that iron appears to have a
multiplying effect of magnetism, so
that the magnetic effects of a coil cax
be greatly increased by providing it
with an iron core. Low-frequency
transformers, L.F. chokes, and similar
highly-inductive windings are always
so provided when low-frequency
currents are being dealt with. But
generallv, the advantage of iron cores
cannot be applied to lLigh-frequency
inductances because the ILF. currents
flow much faster than the corre
sponding magnetic changes can take
place in iron.

The fact that inductance opposes a
change inthe current ilowing can be of
great importance in higli-frequency

work, because 1f we use suficient
inductance, the rapidly changing

current will be so hampered by the
magnetic monster confronting it that
it will be choked off from any desire
to flow that way, and will choose any
alternative path that is presented to
1it.  Aptly enough we call such
mduetances “ H.F. chokes”

It is merely for the sake of simplicity
that circuit explanations are almost
alwayvs given in the form of current
flow and capacity charges. But the
purpose of this article will have been
served 1f it reminds the reader that
no current of any kind ever tlows
except to the accompaniment of a
magnetic field, that no condenser ever
charges or discharges without a
corresponding magnetic conumotion,
and that every wire inside the set or
out of it continnally * curries on’’ to
the accompaniment of that indis-
pensable inductance.
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RACTICALLY everyhody who runs
a loud-speaker receiver sooner
or later imstals loud-speaker.

exterision leads, but the practice
is dangerous or, at least, there is a
grave probability of trouble occurring
uiless some eflicient H.T. by-pass
scheme is arranged. If this is not
done it is not only the ““sounds”™
which are led all around the house
to the various loud spealkers, but also
the H.T. current. In a conventional
straightforward circuit the loud
speakev takes its place in series
in the anode circuit of the last valve.
Tn this cirenit is directly connected
the H.T. battery or IL.T. supply.

You will sce that in such a case
a loud-speaker extension lead s
vittually an H.T. positive lead.
Remembering that the H.T. negative
is invariably taken to earth, the
danger of an H.T. battery short-
circuit with amateur wiring will be
apparent. But it is a very simple
matter to confine the H.T. fo the
set itself by means of a choke con-
denser by-pass scheme.

Many Advantages

Aeross the usual loud-speaker ter-
minals ou the set is connected ,an
L.F. choke. Xach side of this choke
is taken to a fixed condenser and the
other terminals of thefixed condensers
are joined to the long loud-speaker
leads. An incidental advantage is
that an L.T. choke of good make will
have ample impedance at o low ohmic
resistance. The steady H.T. current
will, therefore, bhe carried without
saturation trouble, and the loud
speaker relieved of the steady cnrrent
which can cause, into the bargain,
demagnetising troubles and so on.

Having installed an eflicient by-pass
scheme of this nature, the extension-
lead wiring can be of the flimsiest

character, and it is not essential that
very strict precautions should be taken
in regard to their insulation, and so
forth. - Nevertheless, for the sake of
permanency it is always as well to
carry out the wiring carefully, and
with good material.

Dual-Purpose Leads

Now I am going to describe the
construction of aloud-speaker by-pass
unit which can be connected to any
existing receiver. In addition to this
article comprising all the elements
of a perfectly good by-pass unit, it
embodics one or two extra inexpen-
sive components which give it pro-
perties of an unusual nature.

The unit comprises only one or two ad-
ditional compornents of a simple and

inexpensive nature above those which
figure in an ordinary loud-speaker filter.
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leads as an indoor aerial.

While comprising all the elements of an efficient output
filter, this unit enables one to employ loud-speaker extension

Excellent results are possible

and there is no danger and no complications to face when
installing this cconomical and convenient system.

By G. V. DOWDING, Grad.l.E.E.

It enables the loud-speaker exten-
sion leads to be used in addition
as an acrial, There is no reason at all
why these long lengths of wire 1n-
stalled in the house should not be
employed for such a purpose. They
have, indeed, quite good pick-up
qualities if employed in the right way.

I originated the idea some two or
three vears ago, but at that date I
only gave a short theoretical explana-
tion of it. Thig is the first time that
the scheme lLas been hrouglt forward
in a practical mamner, If you glance
at the theorétical circuit of the unit
vou will see that the idea is a per-
fectly simple one. There is, first of all,
the L.F. choke, which is employed
to take the place of the loud speaker
in the anode circuit of the last valve
of the recetver.

How the Unit Operates

Tn cach lead coming away [rom this
is a large fixed condenser provided
for the purpose of izolating the loud-
speaker leads in regaid to the steady
IL.T. current. These fixed condensers,
however, offer very low resistances
to L.F. impulses such as comprise
musical sounds, speech, and so on.
As a matter of fact, their resistances
are so low from this point of view that
they can be almost disregarded. But
instead of being connected directly
to the T.TF. extension wires, these
fived condensers arve then joined to
high-frequency chokes.

These high-frequency chokes act as
complete barriers to high-frequency
currents, but these in their turn ofier
negligible resistances to the low-
frequency current proceeding to the
loud speaker from the receiver. You
will now sce that the loud-speaker
extension leads get their L.F. im-
pulses through without the slightest
trouble, and that the H.F. impulses
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picked up by the extension leads
acting as an aerial can travel only
one route, and that is via the aerial
terininal on the unit. There is negli-
gible L.F. feed-back owing to the
fact that a "0002-mfd. fixed condenser
is placed in series with the aerial.
This fixed condenser offers a com-
paratively high resistance to low-
frequency current. although it is an

AERIAL 0002 MFo

| TAEORET/ICAL
| CIRCUIT

[/1209

easy path for H.F. This cireuit pro-
vides very interestine studv, for it
shows exactly what HF. L.F. and
ordinary direct current can and can-
nof do. I want you particularly to
note that between the two pairs of
terminals on the left- and right-hand
side of the unit. onlv I..F. current can
puass. Steady D.C. current and H.F.
cannot, for they have barriers raised
against them.

An Incidental Advantage

It is not improbable that a fair
amount of distortion occirs in some
set~ owing to H.F. being fed into the
LF. end of the set via the loud-
speaker extenxion leads. It isall very
well to include H.F. stoppers and
RF. clokes in the middle of a set
it a path is left open for the “ per-
nicious ~ H.F. at this end of the
receiver. Tt is not improbable, there-
fore, that another incidental advan-
tage accrues in the introduction of

In the first place, vou will find
them quite sclective, especially when
emploving the unit, owing to the
introduction of that series fixed con-
denser. You can compare their pick-
up qualities with an indoor aerial
of similar dimensions and arrange-
ments. If the loud-speaker extension
leads run along the picture-rails of a
lower room, or to an upper room in
the house, the pick-up will be quite
good. and, in cases, almost equal to
that of an outdoor aerial.

Perfectly Safe

1f the loud-speaker extension leads
run underneath the floor hoards and
lower rooms, then the pick-up will
be moderately ineflicient, but if you
use this unit and decided to make
double use of vour loud-speaker
leads then you can run these in such
a way that thev will answer both
purposes equally well. That is, keep
the leads high and run them as direct
from point to point as possible. Also,
keep them awavy from damp walls
and from large metal objects, pipes,
and so on. And let me interpolate
here that, by the wav, the scheme
1= a perfectlv safe one; no damage
can be caused either to the sct or to
13 accessories.

The cost of the unit is going to be
the cost of any ordinary loud-speaker
unit, plus that of two high-frequency
chokes and one small fixed condenser.
This additional expense will not be
anvthing but a proportion of that of
an outdoor aerial system, and only
about equal to that of the cost of an
ordinary indoor aerial. You will see,
therefore, that the scheme has a
financial attraction !

The H.F. chokes can be of any good
make, and the same applies to the
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these R.F. chokes. Now regarding the
efliciency of L.F. extension leads
as an aerial, just a few words.

three fixed coudensers. The inain

requirements of the L.F. choke are

that it should have ample inductunce
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and should be capable of handling a
fair current without saturation. Do
not try to use one winding of a low-
frequency transformer, because it will
not be suitable for the purpose.

The Parts to Use

Regarding the 2-mfd. fixed con-
densers, these need not be of the large
sizes employed in H.T. units. They
will not have across them the whole
voltage of the H.T., or even a modert-
ate proportion of this. The only other
itews you will need which I have not
so far mentioned are five terminals
and a small cabinet. There is no neerl
for you strictly to adliere to the dimen-
sions and layvout that I have given.
Providing you use satisfuctory com-
ponents and have them correctly
wired up there is really little else that
matters.

_ ; 3F
s P97, s
N2/ e a R
LS. 1'4#8 L {47}4””
PANEL LAYOUT A207

Six §-in. or 3-in. bolts and nute will
be required to hold the components
to the panel. Two at diagonal corners
of the L.F. choke will hold it quite
securely. The two large fixed con-
densers and the H.F. chokes need
have only one cach. The small fixed
condenser can be held in position by
its own leads. If vou desire great
solidity you can employ screws and
nats for all the holes provided in the
components, but in the original model
I cmployed only half a dozen, and
found the result quite satisfactory.

Using the Unit

Only a few words will be needed in
respect of the wiring. TUse a fairly
stout gauge of wire for this, Glazite
for' preference. Providing loops ae
made in the ends of the leads, solder-
ing is not essential.

There are no difficulties or restric-
tions regarding the use of the device.
1t is, however, advisable to keep the
leads between the receiver and the
unit ag short as possible. Place the
unit right up against the set, and use
two short separate leads for this pur-
pose. Do not use a piece of twisted
flex. Also keep that single piece of
wire which you will use to connect
the aerial terminal of the receiver to
the aerial terminal of the unit as short
and as straight as possible, and well
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away from battery leads and the L.F.
end of the set.

If you are already using a small
fixed condenser in series with the
aerial terminal of yvour set, and this
component is embodied In your re-
ceiver, you may find that bringing the
extra fixed condenser in series in the
unit gives you too sharp tuning. In
this case, one or other of the con-
densers can be sliorted out of cireuit.

Having connected up the unit you
can proceed to run your lond-speaker
extension wires from it to any and
every room in the house. Generally
speaking, you will find it better to
connect the loud speakers in series.

The Loud Speaker Circuit

You take a wire {from the loud-
speaker extension terminal on the unit
10 one terixinal of the first loud speaker
to be servel. From the other terminal
of this lond speaker you take a wire
round to oue of the other loud speakers
and from the other terminal of this
instrument you run a lead either hack
to the other terminel on the unit or
on to the next loud speaker, and so
on.

With the instruments connected in
series, if you disconnect one lead from
any one loud speaker the whole
system hecomes inoperative. In order
to cause one or wore of the speakers
to cease operating vou will have to
short its terminals. That is to say, a
simple on-off switch should be con-
nected across the two terminals of the
loud speaker. When this switch is
closed the loud speaker ceases to work,
and when this switch is open it be-
comes active again.

To cut the loud speaker out of
circuit without using a switch you
will have to disconnect both of its
leads and join them together.

Effect On Tuning

Wlien you are using this combined
aevial and loud-speaker cxtension
scheme an ordinary earth connection
is still necessary. The earth terminal
of the set should be taken to the usual
huried metal object or water pipe.
Naturally, if you chiange over from an
outdoor aerial sr from an ordinary
indoor aerial you will find the tuning
range slightly altered. You may also
find, and I hope you do, that there
will be little loss in signal strength
from any of your usual stations, and
that greater selectivity and more
freedoin from mush and other sources
of interference will occur.

But, as I have already said, much
depends upos the disposition of the
extension leads. Their length does

not matter mueh, but the higher they
go in the house the better the result.
You need not worry about increasing
their length in order to gain a little
bit of extra height. You will not lose
strength of signals by so doing. The
result in all probability will be a most
decided gain.

No Complications
With an eflicient by-pass scheme
such as this unit provides an extra
20 or 30 {t. of loud-speaker extension
wire makes no appreciable dillerence
to the L.FF. energy whatever.
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Diagram of a unit for attaching to set

already having a choke output in order to

make it possible to use the loud-spealker
leads as an aerial,

If your set already has a choke-
condenser loud-speaker by-pass svs-
tem, vou can still employ the exten-
sion leads as an acerial by adding the
two H.I. chokes and the fixed con-
denser. If there is room behind the

panel of vour receiver you can place
them there, though it is probably
better to make them up m the form
of a small unit and have them outside
the set.

T am including a smell additional
diagram showing exactly how this

MopsRN WIRELESs

can be done. There are no eompiicn-
tions to fear in pulting the scheme
into use in this or in any other way.
1 have tried it with all sorts of sets an
the results have been uniformly good.
As a matter of fact, in cases I have
dispensed with the H.I7. chokes, but
this 1s a practice which I do nof
advise.

& 2
 IN OTHER LANDS
BBEDBBHZBIPBEBBFHIFTRY
At the Japanese broadeasting

stations the microphones arc placed
about two or three feet from the
ground, owing to the fact that most
ol the performers are seated upon the
floor when broadeasting.

Wireless communication has now
been established across Arabia, one
of the stations being placed at Mecca,

% E3 *

A wireless medical service has heen
instituted in Belgium and free mes-
sages describing symptoms and asking
for treatment can be sent by ships
needing medical advice through the
coastal wireless station at Antwerp

(OS A).

Amongst the gareat cities of the
world, Berlin claims to hold the
highest ratio of listeners to popula-
tion, the figures for that city being
12 per cent, with London next (3 per
cent) and then New York (6 per
cent).

The layout is such that the connections from the input terminals to the output termninals
of the unit adopt practically straight lines through the components concerned. The

terminal on the lower right of photo is an input terminal.
of the choke, the lead continuing to a terminal of the fixed condenser.

This is joined to a terminal
This last is joined

to one terminal of one H.F. choke, the other terminal of this going to an output terminal.
The same scries of connections is repeated on the other side of the unit, as you will sze
by referring to the wiring diagram,

8lh
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News of interest on short-wave receivers and reception conditions.

By W.L.S.

UMMER 15 undoubtedly a time of
S far greater iuterest to the
short-wave enthusiast than it
18 to the listener who scldom dives
below the ordinary broadecast wave
lenotlhs The difference  between
summer and winter reception for the
latter is simply a matter of degree
in suminer he generally liears fewer
stations and those he does receive
are not =0 strong, and he has to put
up with atmospherics

Different Stations

For the short-wave man, however,
the advent of the long days simply
meaus that he will receive a different
set of stations. and that the old
familiars will also be coming through
althongh at different times. 1In
addition to this, those who listen
on 25 metres and Lelow very seldom
hear an atmosphericof any deseription

The early moinings on the 20-
metre band are wonderful at this
tinwe of vear for those whe can read
the Morse code.  Amateur stations
from almost every part of the world
romp in at great strength and our
{riends in the Antipodes are patticu
larly prominent The American sta
tions right over on the Pacific coast
also come inwithan amount of vim that
they never equal during the winter

Fewer “X’s”

For the short-wave broadcast man
the stuniner 1s not quite so converient,
for 2N ADand 2X AT, in addition
to the other short-wave broadecast
stations, are not now received par-
ticularly well until 11 p.m. and after,
whereas four or five months back
their ©“ lunch-time programmes ” were
received over here quite easily.

ttisrather peculiar that there should
be such vast differences in the charac-
teristies of the 23-metre and 45-metre
bands of wave-lengths  During &
recent thunderstorm T was listening
on a2  short-waver and although
tle atmospherics were almost over
powcl'ii‘w on 4D metres, thev were
harely loud enough te worry one on
the shorter band. T also have some
manufactured interference caused hv
an electrie railwav a little over a mile
awav, and this seems barely notice
able on the 23-metre band, while it is
very annoying indeed on the longer
wave-lengths

Straight ** Coils”

Fadiug also seems at certain times
of the vear entively absent on 23 metres
and pronminent on 43 metres, whereas
at other times the reverse iz the case.

Incidentally, it the experimenter
wishes to do something more original.
let lum starc listening on 10 metres.
Quite a few American and Continental
gtations are now operating down
there, and the chief bughear vp to the
present seems to he extremely cevere
fading.

When the amateurs first moved
down from 440, metres to 150 metres
tliey thought they had found a wave-
lengtl free from fading: 100 metres
was even better, and 45 and 23 metres
better etill, but now the 10-metre
band seems worse than any of them.
However. about six vears back the
writer was solemnly assured by a
gentleman who iz now a prominent
radio engineer that no wave-lengths
below 200 metres would ever be of
any practical use on account of the
fading trouble, so that it 1s obviously
useless to form opinions on the future
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possibilities of 10 metres as a work-
able wave-length just yet.

Of course, the trouble in getting
down to these ultra-short waves is the
inductances. At 10 metfres they have
been reduced to about one turn, 3 in
i diameter; at 5 metres, half a
turn for each circuit is about suffi
cient. To dive much lower we shall be
using straight lengths of wire as
inductances

Rapid Progress

The fascination of short-wave work
18, of course, the fact that however
one seems to progress, someone is
always ahead. When I thought T was
very clever and listened on 80 metres,
half the stations that weie working
there seemed to transfer their atten
tions to 40 metres a day or so after.
So a nice 40-metre receiver was
installed, and by the time it was
working really satisfactorily nearly
evervone was down on 32 metres and
20 metres. To keep properlv abreast
of progress one has to he really
“nippy ” nowadays!

[ am wondering ho\v fone 1t will be
before the vagaries of these shorter
waves hiave been sulliciently smoothed
out for regular broadeast services to
be given in any numbers. I do not
think it likely ‘that the present 200
600-metre band will ever be completely
dropped, but it is quite on the cards
that we shall find, say, 50 per cent of
the world’s broadcasting stations
helow 100 metres in a {few years’ time.

BERLIN’'S RADIO TOWER

"‘mﬁg

N

Over 4o0 ft. in height, this radio tower not

only supports the Berlin station’s aerial, but

its top platform affords a magnificent bird’s-

eye view of the capital. The first platform
is equipped as a restaurant.
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roapLy speaking, the term
“standard,” in addition to

being a measure of quality or
standard of comparison, denotes a
common unified practice, method or
diniension which 1t is to the interest
of Industry and the community to
adopt.
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¢ Standardisation ' mayv embrace
simplification of types and sizes,
standardisation of tests, nomencla-
ture, interchangeability of parts, rules
for performance and quality of
matertal, to nanie onlv a few of the
aspects of a very wide subject.

Advantages of Standardisation

There is ohviously room for stan-
dardisation of wireless apparatus, und
no matter which of the aforemen-
tioned aspects of the question we
consider, we find that afdvantage to
the manufacturer and to the purchaser
wounld result. For instance, take the
case of simplification of types and
sizes.

How many times have we wanted
to change a grid leak, only to find
that our only spare will not fit into
the clips provided in the receiver ?

Again, in the case of cabinets and
cbonite panels, Low much simpler
it would have been if cveryone coukl
have agreed, vears ago, to use only
certain recognised sizes. The cabinet-
makers said they could not styndardise
sizes because it depended on the ideas
of the customer regarding the size

of the ebonite panel, while the
ebonite manuiacturer said it was no
use making certain sizes only, as the
customer would want a special size
to fit his particular cabinet.

This problen has recently been
remnedied to a very large extent by
the issue of a British Standard
Specification lor ebounite panels, in
whieli is included a list of recom-
mended panel sizes which have been
agreed upon by the ebonite manu-
facturers and representatives of
purchasers of ebonite panels.

Consider also for a moment the
question of standardisation of tests.
It would appear to be useful if a
standard method of testing telephones
and loud speakers could be evolved.
Many wireless enthusiasts have been
known to describe the efficiency of
their pet receiver by declaring that
“Sigs. could be heard with the
‘phones o1 the table downstairs.”  Of
course, well-rccognised methods of
testing the elficiency of telephones
are used by the Post Office and in
scientific laboratories, but there Is
still roomr for a single simiple method
which could be universally used and
by means of which a definite figure
of merit could be ussigned to tele-
phones and loud speakers in general.

Full of Pitfalls

As  regards standardisation of
nomenclature, we are still hLoping
that valve manufacturers will one
dav adept a uniform method of
designing the various tvpes of valves.
How many people could tell you the
technical distinetion between inter-
ference aud jamming ¢ The British
Standard Glossary of Terms used in
Electrical Engineering has been drawn
up in order to settle these things, and
also to tell us whether we should talk
about the “impedance” of a valve
or the “A.(. resistance.” Verily,
nomencluture is full of pitfalls for the
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Standardisation in radio is of the utmost
importance and could be carried further
than it is at present with advantage.

An important article by
J. F. STANLEY, B.Sc., A.C.G.L

unwary, especially when technical
matters are freely discussed by non-
technical or semi-technical people.

Importance of ‘‘ Tolerances”

1t is Lardly necessary to point out
the desirability of sceuring inter-
changeability of parts bv means of
stancdardisation.  Fortunatelv, there
is a certain degree of uniformity
amongst manufacturers  regarding
interchangeubility, but this has arisen
in most ecaxes through one manu-
facturer copving the diniensions
adopted bv a competitor rather than
by the adoption by all of an agreed
standard of dimensions together with
an agreed tolerance to allow for
unavoidable variations of material

aud workmanship. The limitation of
these tolerances 1s, of course, just as

A simple and popular form of coil coup-
ling using standard apparatus.

important, in certain cases, as agree-
ment regarding the nominal dimer-
sions.

The advantages of a standard
method of testing loud speakers are
closely linked with the desirability of
Laving standard rules of performance

Y
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of wireless receiving sets. To evolve
any such standard rules would appear
to be a very diflicult and ecomplex
niatter, as the conditions of operation
in practice vary so considerably,
depending on the size of aerial,
geographical position, skill of the
operafor, ete. Nevertheless, an
attempt at such standardisation has
been made in America, and the possi-
bilities of the 1dea should not be
ignored. as such standard rules would
at least afiord some measurc of com-
parison between different receivers
under any given sct of conditions,
although they wmay not give any
guarantee of performance of a par-
ticular receiver under other conditions.

We need say very little about the
standardisation of the quality of
materials, as the advantages to be
gained thereby are self-evident. The
most important aspect of this 1s
probably the qnestion of the quality
of insulating materials, the electrical
losses due to poor-quality niaterial
still being much greater than iany
people realise.

Unofhcial Standardisation

1t was for this reason that the first
British Standard Specification for
wireless material was for cbonite,
which was drawn up at the request
of the Radio Society of Great Britain,
in view of the poor quality of much of
what was sold as chonite a few years
ago. Theissue of this specification has
undoubtedly improved the quality of
the cbonite now generally sold.

This body sets up committees fully
representative of all the interests
mvolved in the particular subjects
being dealt with, and in the case of
wireless standardisation the com-
mittees include in their membership
representatives of the radio societies,
the radio manufacturers, valve manu-
facturers, Government departments,
National Thysical Laboratorv, and
the Teclinical Press. Standard speci-

“fications have heen issued dealing

with nomenclature, ebonite, con-
densers and coils, and it 1s with special
refevence to the speeification for
coils that the rest of this article is
concerned. Other standard specificar
tions will, no doubt, be issued before
very long.

Important Considerations

Tmagine yourself to be a member
of a committee the function of which
is to draw up details of a standard
coil or series of coils. You would
immediately be faced with the follow-
mg questions : Are the colls at present
on the market so different in perform-
ance and design that it is too late to
expect manufacturers to give up their
present pattern and adopt a new
pattern 2 Or is the mdustry so voung
that we do not really know which is
the best type of coil to standardise ?

Again, if we do standardise a certain
type or types of coil, shall we unduly
hinder the progress of design and
remove all incentive to produce a
better type of coil ?

The last of these problems is per-
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its solution on the technical ability
of the members of our committee,
while the third and most vital question
involves a point of policy which must
receive our very careful consideration.
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As has previously bheen said, a
certain amount of unofticial stan-
dardisation has already been achieved
by the wireless industry, but the most
successful efforts in this direction have
obviously been those resulting from
the issue of British Standard Speci-
fications by the British® Engineering
Standards  Association, conmonly
known as the B.IS.S.A.

haps the most important ; the first
question is a matter which depends for
its solution on the far-sightedness and
manufacturing resources of the pro-
ducer of the coil, and a study of the
psvehology  of manulacturers as a
whole will probably help us to form
an opinion as to the ultimate success
of the standardisation. The second
question is a matter which depends for
618

Standardisation 1s  intended to
assist the mdustry, but if our efforts
are likely to result in stagnation of
design we shall not only fail to render
this assistance but we shall definitely
produce the reverse effect. Either the
standard will not be worked to, and
the specification will become in-
effective. or those manufacturers who
do adopt the standard will be put out
of business by the keen competition
of those who have kept themselves
abreast ol the latest improvements
m design.

“Coils AND Coils”

The commiittee of which you have
constituted yourself a member will
probably decide that the design of
coils for wireless work is still in a
state of flux, and that there appears
to be plenty of scope for {further
experiment before finality in design
is reached. There are a large number
of tvpes of coill in use: long thin
coils, short fat_ coils, coils on paxolin
formers, coils on skeleton formers,
coils without any mechanical support
at all except the rigidity of the wire
itself, solenoidal coils and totroidal
coils, slab coils, and honevcomb coils,
Heath Robinson coils and Litzendraht
coils ; in fact, coils and coils. Out of
all this medley of coils, there is one
fairly stereotyped variety which does
not seem to change mueh with the
course of tine, namely, what is usually
known as the plug-in tvpe, so-called
because it can be plugged into a
socket.

This type of coil appears to have
become niore or Jess generally stan-
dardised among the various malkers
by a process of copving dimensions
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from rival makers, and provided we
do not lay down exactly how the coil
is to be construncted—thus limiting
future design—it would appeur that a
standard specification which would
regularise the dimensions once and
for all would be of advantage to
manufacturers and purchasers alike.

The Committee Gets Busy

After a thorough investigation of
the position, we should probablv
come to the conclusion that a conipre-
hensive standard specification cover-
ing all types of coils would, at the
present time, be premature, if not
impossible, but that the one type
which appears to have become
stabilised, namely, the plug-in type,
appears to lend itself admirably to
standardisation in certain respects.

t % *

That bnpressive-looking row of
dots indicates that. having decided
to draw up u specification for plug-
in coils, our committee gets husv.
consults representatives of the manu
facturers and purchasers, and in due
course produces the British Standard
Specification No. 289—1027.

The committee having done its
work, let us turn our attention to the
specification itself.

In order that we may be quite
clear as to the type of coil referred to
in the specification, a * plug-in coil ”
is defined as “ an inductive winding
secured to a plug : the winding may
or may not be protected by total or
partial enclosure in a case or other
covering.” Thus it is seen that the
details of design and constraction are
left very largely to the initiative of the
manufacturer.

Piug Portion Dimensions

It is further made clear that a plug-
in coil is an interchangeable type of
coil in which the two ends of the
winding are connected to a pin and a
socket respectively, the pin and the
socket together being part of the
“ plug portion ” of the coil.

The following features of the coils
are standardised :

(@) The dimensions of the plug
portion and the tolerances
thereon, inso faras interchange-
ability is concerned.

() The method of connecting the
winding to the plug portion.

() A range of “ sizes” based on
the inductance values.

{d)y A simple arbitrary system of
nomenclatwre or designations.

With regard to the dimensions of
the plug portion, only those which are
essential from the point of view of

securing good contact in the coil
holder are standardised, these being
the diameter, spacing and length of
the pin and socket. These dimensions
and the tolerances, or manufacturing
limits, are shown in Fig. L.

As the design of the pin itself is a
natter of a controversial nature
(L.e. the pin may be solid, slotted, or
“ sprung '), the specification confines
itself to the requirement that when
the pin is inserted into a socket of
the diameter shown in Fig. 2, good
mechauical and electrical contact is
obtained. For this reason the actual
diameter of the pin itself is not
specified, it being obviously impossible
to define the diameter of a * sprung ”
pin, for instance.

An Erroneous Idea

The original design of the pin-and-
socket form of plug-mounting was
no doubt evolved with a view to
making the coil non-reversible, based
on the crroneous idea that if the coil
were reversed, the direction of its
magnetic field would likewise be
reversed. The fallacy is apparent
imniediately we realise that when the
coil is reversed the connections of its
ends are also reversed, so that the
current still flows in the same direction
relative to the remainder of the
circuit, and the direction of the
magnetic field is therefore unchanged.
Supposing, however, that the winding
were reversed without its terminal
connections being changed, or that
the terminal connections were inter-
changed without the winding being
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moved, then, of course, a reversal of
the magnetic field would result.

In a receiver using plug-in coils,
it is usually essential that the direc-

tion of the field of a coil (i.e. the
“coupling ) should he unaltered

when we change one coil for another.
Otherwise, a receiver would have a
positive eoupling with one coil and a
negative coupling with the other coil ;
if the coils in question were coupled to
the aerial coil for reaction purposes,
the receiver would be capable of
oscillation in the one case and
incapable in the other.

Direction of Winding

Hence it is necessary that all coils,
of whatever size or make, should
have their windings connected to the
plugs in the same way, so that when
once we know the direction of the
coupling with one coil, we can rest
assured that it will be the same with
any other coil. 1t does not matter
whether the inner end or the outer end
of the windings is connected to the
pin of the plug, so long as the pins
of all plugs are connected to the same
end of the winding in all coils.
For the purpose of obtaining unifor-
mity, thespecification hasstandardised
the practice adopted by the majority
of the manufacturers, this being as
follows :

Looking at the coil in such a manner
that the connections are at the
bottom and the pin on the left-hand
side, the winding shall go in an anti-
clockwise direction {from pin to socket
{sce Fig. 2) and

Three standard coils used as aerial, secondary and reaction inductances for which their
tight coupling make them specially suitable.

619
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(@) in° multi-layer coils the inner
lead shall be that which 1s
connected to the pin, while

Iy in single-layer coils the lead
farthest away {rom the observer
shall be that lead which 1s
connected to the pin,

Inductance Values

The most intercsting part of the
specification, at any rate from the
academic point of view, is that which
deals with the inductance values of
the coils. These values relate to the
true inductance ; that is to say, the
apparent increase in inductance owing
to self-capacity is allowed for and
excluded. The standard series of
coils is ingeniously designed to cover,
with & minimum number of coils, the
whole range of wave-lengths from
about 20 metres to 25 1)0() metres
when used in conjunction with
condenser in parallel having a value
of 0001 mfd. or less. The range of
coils is divided for convenience into
five groups, as follows:

Grour S.— Rhort,” intended to
cover wave-lengths of 20-175 metres.

Grour B.—“ Broadcasting.” 1n-
tended to cover wave-lengths of 150~
750 metres, and therefore including
the wave-lengths at present used most
generally for broadeasting purposes.

Grour N.—° Extra-long,” intended
to cover wave-lengths of 7,000-25,000
metres.

\s will be seen from the schedule
and the curves in Tig. 3, the actual
overlapping of the wave-length range
of each group is greater than indicated
above. this e\tra range being obtained
by usivug the condenser at the extrenie
lower and upper limits of its range.

Thus, Group 8, instead of being con-
fined to the band from 20 to 175
metres, which would be covered if
used with a condenser having a mini-
mum capacity of 25u«F. and a maxi-
mum of soniething less than 500uuF.
(0:0005:F.), would extend up to about
350 metres if used with a condenser
of 0°001xF., and would also extend
downwards considerably below 20
metres if the condenser were used at
its absolute minimum setting.

Wave-Length Ranges

In practice, however, it is not usual
to work right at the bottom of the
vondenser scale, nor is it usual tousea
condenser greater than 0-00054F. on
the short wave-lengths, and conse-
quently the limits of 20-173 metres
may be taken as the extreme limits
for efficient use of the coils in Group S.
Incidentally, for those who prefer to
think in terms of kilocyeles, the

SCHEDULE OF INDUCTANCE VALUES OF BRITISH STANDARD PLUG-IN COILS.

British Standard Approximate wave-length (mctres) Appxoxnmate flequencles (kilocycles)
Standard | Inductance with shunted capacity (picofarads). covered by coil with shunted capacity.
Designation| (micro-
of Coil. | henrics). | o5 uuF. | 125 UF. | 250 4iF. | 500 4iF. | 95 LUF. (195 iF.[250 & F.| 500 4uF.
S. 10 6 23 52 73 103 13.000 5,770 4.110 2.910
S. 20 9 Res] 62 &9 125 10,700 4.340 3,370 2,400
S. 30 13-4 34 7 109 154 RR20 3,900 2,750 1.950
S. 40 20 42 Gk 133 1~9 7.140 3.190 2,260 1590
S. 50 30 52 113 163 231 5,770 2,610 1,240 1,300
62-544.F.| 250 #MF. | 500 #\F, (1000 4uF. 62-5 urF, {250 #MF.[500 “AF.[100044F,
B. 10 53 109 218 309 435 2,750 1.380 970 690
B. 20 80 133 266 376 532 2.260 1,130 200 560
B. 30 120 163 326 461 652 1,840 920 650 160
B. 40 180 200 400 566 800 1,500 50 530 3R0
B. 50 270 245 489 692 978 1,230 610 430 310
M. 10 480 326 653 027 1,305 920 460 320 230
M. 20 720 390 798 1.130 1,595 750 380 270 190
M. 30 1,080 489 978 1,385 1.635 610 310 220 150
M. 40 1,520 G600 1,200 1,700 2,400 500 250 150 130
M. 50 2,430 St 1,470 2,075 2,935 410 200 150 100
L. i¢ 4,320 950 1,960 2.750 3,915 310 150 110 07
1. 20 6,480 1.200 2.395 3,385 4.790 250 130 89 63
L. 30 9,720 1,479 2,835 4,150 5.870 200 100 72 31
. 40 14,580 1,300 3.600 5,095 7,200 170 81 59 12
L. 50 21,870 2,200 4,400 6.230 8,800 140 68 43 31
X. 10 38,900 2.940 5,820 8,340 11,750 100 51 36 26
X. 20 53,300 3,500 7,150 10.150 14360 81 12 30 21
X. 30 87,500 4,400 2.800 12,450 17.600 [ 34 24 17
X. 40 131,000 5,400 10,800 15,250 21.600 56 23 20 14
N. 50 197,000 6,600 13,200 18,650 26,400 46 23 16 11

NOTE.—Those sizes prinfed in heavy type are primary sizes

and mll cover all normal requirements.

Those sizes printed in light type are included in order to make the range complete, but users are recommended
to restrict their requirements to the sizes in heavy type as far as possible.

Grour M.—“ Medium,”

intended

to cover wave-lengths of 700-2,800

metres.

Grour L.—*
cover wave-lenct
metres.

Long,”

hs of

intended to

2,500- 8,000

corresponding valhies are also shown
in the schedule.

There are five coils in each of the
above-mentioned groups, there thus
heing 25 coils in all.  The amount of
overlap in wave-length is such, how-
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ever, that at the higler wave-lengths
some of the coils may be dispensed
with, and [for this reason the 25 coils
are divided into primary sizes and
secondary sizes, the primary sizes
Deing distinguished in the schedule
by being printed in bold type. The
secondary sizes are not considered
really necessary in practice, but have
been included in the schedule to make
the range complete, and users are
recommended to restrict their requirc-
ments to the primary sizes as lar as
possible.

Designation Numbers

The coils in each group are desig-
nated by the numbers 10, 20, 30, 49,
and 50, this benm more Oonvemeut
than 1, 2, 3, + and 5 5, as it enables
intermediate sizes to be interpolated
if required for any particular purpose.
Also, if an experimenter had a coil
which did not exactly conform to any
particular size, he could measure the
inductance (or the wave-length with
a given condenser-setting) and per-
Laps find that 1t was approximately
half-way in size between the B.20 and
B.30 coils.

For his own convenience e would
call this a B.25 coil, so that he could
immediately predict the wave-length
range of this coil relative to a standard
coil by reference to the schedule on
this page.

The lollowing extract from the
introduction to the specification is
quoted in explanation of how the
sizes of the coils have been worked
out™ :

“ The inductance values, and there-
fore the wave-length range of the
coils In a group, bear asimple mathe-
matical relation to the values of the
corresponding coils in other groups,
and a corresponding relation exists
between the individual coils in any one
gron.p These relations are as follow -

¥

A ‘“ Geometrical Progression’
“The inductance values of coils
810, B.10, M.10, L.10, and X.10,
form a series in geometrical progres-
sion, the common ratio being 9

“ Similarly, coils 8.20, B.20, ete.,
3.30, B.30, ete., form series in geo-
metrical progression with a common
ratio of 9, and so on throughout the
whole range.

“ The coils in each group also con-
stitute a geometrical series in them-
selves, with a common ratio of 1-5.
Thus the inductance values of coils
S.10, 8.20, 8.30, S.40, and S.50 form

(Continued on page 672.)

* Extracted by permission from British st,m-
dard Specification No, 253-1927, (B.E.S
?/lct())lld Strect, London, 8.3 .1, price 2s. 2d. posc
ree
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The HARR
CRYS TAL SET

There is a combination of capacity and inductance which, under

certain conditions, will tune in a station with greater strength

than any other. Here is a receiver which enables one to discover
that ideal *“ L.C.” ratio in practically any circumstance.

N every practical applieation ol
electricity we first aim to obtain
definite result~, and then, when

these are certain, to obtain them with
maximum efficiency.  Looking back
in radio we arc bound to smile when
we think of the appalling reproduction
which at one time satisfied us
regard to guality, while, in the mytter
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;1; LIST OF COMPONENTS REQUIRED.

o: 1 Ebonite panel, 10 in. ¥ 7 in. (Radion, ¢
34 Trelleborg, Becol, Ebonart, ete.). 2
:01 Cobinet for same with baseboard, $3
st Tin. (Camco, Caxton, Pickett, ete.). ¢
::1 ‘0005-mfid. variatle condenser (For- ¢
*¢ mo, or any good variable condenser ¢

@

e

* . .
¢¢  will suit).
$¢ 21 Clix * parallel ” sockets.

:3 2 Terminals for aerial and earth §
3¢ respectively (Eelex). b4
¢¢ 1 Open-circuit jack (Igranie, Lotus). ¢
¢¢ 1 Plug for jack (Igranic, Lotus). 5
«igl Socket for standard plug-in coil. &

s 1 Crystal detector, complete on ebonite
s base, as shown (Any dealer).

§ 1 Pair telephones.
L &4

*4
PVVEITCCLIOOGV0I030000000

o

L4

<€

b4

Mo. 150 plug-in coil (Any standard ¢e
*0 £ 2 4
sz make, Lissen, Lewcos, etc.). st
+9 5tiff wire for wiring up, such as 2e
*o Eed
234 Glazite. e
"3 Short lengths of flexible rubker- 134
" covered wire. 34
0:1 Tube, 3 X 31 in. (Atlas Pirtoid). 34
::0000000000000000000000000«>0 006 9::
GO0 0000000909902 200900000009 00 12244

of economy, I have 1u front of me as
I write a seven-valve super-hetero-
dyne receiver using a super-power
valve in the output stage which, so
far as filament consumption 1s con-
cerned, uses for the whole seven
valves less current than did myv first
one-valve set !

Increasing Efficiency

Now the humble crvstal set, which
still serves as the kev to broadcasting
to many thousands of listeners, can
be raised to a point of efliciency not
cenerally realised. It so happens that
my daily work includes the testing
of all kinds of wireless components,
including crvstal detectors, and in
the process of examining such articles

j By PERCY W. HARRIS, M.IRE.

more we ean cut out our losses in the
receiver itseli the louder will be the
sivnals, so that on the oune hand
the best designed crvstal set would

one learns a number ol lighly inter-
esting facts. Seeing that every wire-
less lahoratory carries out its tests as
[ar as possible with nstruments which

give guantitative indications rather  give inferior results with a poor
than approximations and guesses  crystal deteeror and, equally, the
dependent upon the sensitiveness of -
the ear of the observer, it 1s possible g ® r7¢./

to obtain definite ficures of elliciency,
and these T have taken with erystal
receivers lor some time.

Selectivity Required
Whereas the valve receiver is in the
nature of apparatus \\Inch uses the

incoming  signal to  © trigger oft 7

local energy from the lngh tension ,l_?

supply, the crystal receiver 1s depen 4228 =

dent eatirely upon the Incoming  hest crystal detector is wasted with-
signal, which we must take, convert out a ploporly designed set.

into unidirectional currents. and pass Strength of signal alone 1s not all

through aur telephone earpieces. The  that is lcqmrod m a crystal receiver,
e ]
i : :
i 4 :
- . - X
i I TR Vg
¥ B ﬂ\ !
i S trma e I S SR L

The set is an easy and inexpensive one to build, and makes a neat, attractlve outfit. It
can be adjusted to tune in both medium and long wave broadcasters with the maximum
possible strength.
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we have also to consider selectivity,
With the Daventry experimental
station 5 (+ B, erystal-set users in large
areas of this country can listen to
either their local station or to 5 G B
provided their sets are sufficiently
selective, whereas before this station
opened there was no particular need
for crystal sets to be selective (except
m coastal districts where Morse in-
terference was bad) as there was only
one station to be received. Our ideal
crystal receiver therefore should he
seleetive and preferably with variable
selectivity, so that on certain oceasions
there may be no need to sacrifice any
strength to obtain the selectivity
whicl is 1ot at the moment required.
This means that a variable aerial
tapping is needed.

For All Wave-Lengths

The next point to remember is that
we want to produce a crystal receiver
which will be equally efficient when
zsed for listening to any of the British
stations.  True, it is possible to design
a special set for each wave-length, hut
we want to provide a design which
without structural alterations will suit
any station. It is casy to take a coil
and tune it with, say, a large variable
condenser so that with a minimum
of capacity across the coll the set will
just tune to the lowest wave-length

This close-up shows you exactly how the tappmgs are taken from the coil.
a turn of the wire has been gently prised up, a piece of match-stick slipped under it and

of the British stations and with the
maximum to the longest wave-
length, excluding, for the moment,
35X X; yet il we do this the ratio of
capacity to inductance will be un-
favourable over a good portion of the
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best way of using our crystal detector.
A measurement of the received current
passing through the telephone head-
picces soon shows that with a given
crystal detector the bhest or lou(le.sf
signals are ot generally obtained
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scale. It is hetter thercfore to have
an arrangement by which both in-
ductance and capacity are variable
so as to get the best L-C ratio for a
given set of conditions.

This does not yet end the matter,
for we have yet to cousider the

the lead from the socket securely soldered to the subsequently bared wire.

022

In each case

when the detector is shunted across
the whole of the inductance, but when
it is shunted across only a portion.
The difference between signal strength
obtainable when the crystal is shunted
across the most favourable proportion
of inductance and when it is shunted
across the whole of the inductance is
very remarkable, and in carrying out
experiments for this article I found
that with a given crystal detector the
current received when the crystal was
shunted across approximately a third
of the inductance was iu the propor-
tion of 140 to 80, or nearly twice as
great.

Greater Signal Strength

Not only do we get better signal
strength by shunting our ecrystal
detector across only a portion of the
inductance, but we also improve the
selectivity, so that our properly de-
signed erystal  receiver  will  be
definitely better in signal strength
and selectivity than one in which the
old method of shunting aerial and
crystal across the whole coil 1s used.
Experiments with a number of differ-
ent crystal detectors show that the
optimum ratio of crystal turns to
total inductance 1s not constant, but
varies very considerably with differ-
ent detectors, which, indeed, is to be
expected when we know how detee-
tors vary in resistance.

By this time the reader will have
fully realised that a tapped coil i3
necessary in order to get best results,
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and that taps are required for aerial,
crygtal and condenser if we are to
obtain all we desire. A multiplieity
of tappings, however, is not desirable
from other points of view, and a serics
of long leads connected to taps may
add considerably to the capacity of
the coil and reduce its efliciency.
The crystal receiver which I am about
to describe has been built for use in
my laboratory, and has proved very
valuable in a number of investigations,
Although it can justifiably be

PANEL LAYOUT
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called a “de luxe” iustrument, its
‘cost is remarkably low, and as it
contains a few novel constrnctional
features, and as it will enable readers
of Mopery WIRELKSS to carry out
sonie very interesting experiments, no
apology is made for describing it in
detail.

An examination of the photographs
and drawings will show that the
front panel carries acrial and earth
terminals, a jack for telephones, a
variable condenser and twenty-one
sockets in three separate rows of
seven. At first glance this suggests
that twenty-one taps are taken, but a
closer examination shows that on the
coll itself there are only five tappings,
and that the leads from these are
quite short and well spaced. Each
socket in the top row is connected to
the two sockets immediately beneath |
it, so that we have seven rows of three
sockets in  parallel. The extreme
right-hand sockets are only used
when it is desired to receive 5 X X,

“Permanent” Detector

The crystal detector itsell is
mounted on the baseboard of the
cabinet, access to it being easily
obtained by lifting the lid. 1t is just
as well to obtain one of the kinds
designed to take the cat-whisker-
galena detector, as this will probably
be mneceded among others in the
experiments. The small glass barrel
and its fittings can be removed in a
moment, and one of the permanent i
types substituted when desired. For =
general reeeption work there is no
doubt that the permanent type is
generally superior to the cat’s-

and condenser taps.

whisker type, as 1t 18 not easily
deranged, and one can carry out all
kinds of experiments with varying
L-C ratios, crystal taps, acrial taps,
cte., without fear of the adjustment
being disturbed.

The Tapped Coil

The coil itself 1s home-wound on

a  3-in. former measuring 31 in.
long. No. 24 D.C.C. wire is used,

and the procedure for winding the
coil is as follows: Pierce three
holes on the line of the diameter of
the former about a quarter of an
inch from one end, and wind on tightly
and with turns touching seventy-five
turns of No. 2¢ D.C.C. The choice
of this gange of wire cnables us to
obtain a coil which has very efficient
proportions for the inductance we
want. Put in another way, we obtain
a coil which contains a very high
inductance for the amount of wire
used. At the other extreme, if we were
to wind & single-layer coil of thick
wire on a narrow former, the pro-
portion of length to diameter will he
very large and the coll inefficient.

Do not bother about making the
tappings as you go along. Wind the
coll tightly, and with turns touching,
until you reach the number of turns
mentioned ; pierce three more holes
and thread the wire through, pulling

MoDerN WIRELESS

it tight. When you have finished
winding the coil and have secured the
ends, count twelve turns from the
beginning, and then, with a sharp-
pointed instrument, prise up the
twelfth turn, and slip under it a piece
of matchstick.  You will be surprised
at the elasticity of this gange of
copper wire. You will find that it
1s not at all difficult to prise up the

*d

s  When Mr. Harris tested this erystal ¢
set in his laboratory at Wimbledon, it
8¢ developed a record current of reectified
energy for a receiver of its simple
nature.

90060000000

wire sufficiently to insert the match-
stick, which will remain in position
without slipping. Now count on
another twelve turns and lift the
twenty-fourth turn in the same way,
repeating the process at the thirty-
sixth, forty-eighth and sixtieth turns.
It is advisable to “ stagger” the
tappings as showing in the photo-
graphs.

Soldering the leads
The next step is to take a sharp
knife and scrape away the cotton
insulation immediately above cach
matchstick so ag to expose the hare
copper. A hot soldering iron should

You will note that each tapping from the coil is joined to its own row of three sockets.
These sockets can accommodate any one or all of the three plugs provided for aerial, crystal
Dozens of circuits thus become available and the ideal one for your

particular local conditions is readily found.

623
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now he obtained, and the tapping
points tinned. At the same time
cut off the ends of the wire at the
beginning and end of the former,
leaving about half an inch projection,
and tin these two ends ready for
further soldering.

Component Assembly

The first step is to dnll the panel
and to insert the Clix parallel sockets.
Before mounting other components
on the panel lay it face downwards
and carefully tighten all the nuts on
the sockets, tin them, and solder in
position the seven short lengths of

about three-eighths of an inch in
thickness, and measuring 2 in. by Lin.,
cut a V-shaped slot in one end of
your tube, as shown, and drilla holein
the tube immediately beneath this
slot. The purpose of the slot is to
enable you to insert a screwdriver
conveniently. Now drill a hole in
the small strip of wood in the correct
position (which vou will find by
experiment), and when this is done
place it beneath the tube and pass
a 1-m. round-headed wood screw
through the tube and the piece of
wood into the haseboard, screwing
it up tightly. The effect ol this will

—
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wire shown. Be sure that you solder
each wire firmly in position, and afler
all the joints have cooled, carefully
tighter: all nuts again, as the heating
of the sockets will probably loosen a
number of them.

Next mount aerial and earth ter-
minals, condenser and jack, and lay
the panel aside for the time heing.

It will now be necessary to mount
the coil on the baseboard. In order to
do this take a small piece of thin wood

be that the coil will be securely fas-
tened to the baseboard without any
of the turns touching the baseboard
itself,

Arranging the Coil
In arranging the position of the
coil on the baseboard, see that it comes
in correct relation to the sockets for
the leads, which will have to join
the tappings to the sockets. An
inspection of the photographs will
624
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reveal this quite clearly. It is now
quite a simple matter to cut short
leads and to solder them between the
tappings and the sockets, as shown.
Notice particularly that a lead goes
from the end sockets right round to
the holder for the plug-in coil.

Final Preparations

You will notice that three plain
holes are drilled in the panel, two
beneath the bottom row of sockets
and one immediately above the top
row. After you have wired up all
the components needing stiff wire to
join them, take three flexible rubber-
covered leads and fit to them the
three plugs. Plug in the first plug
into any socket in the top row, and
thread its flexible lead through the
top hole and soldering it to the aerial
terminal. Plug in the second socket
into the second row and pass its
flexible lead through the bottom left-
hand hole (looking at the panel from
the front) and from there to one
terminal of the ecrystal detector.
Now insert the third plug in any socket
m the bottom row, and pass its
flexible lead through the bottom
right-hand hole, taking it inside the
set to the fized plates of the variable
condenser.

Selecting Your Circuit

You are nowall ready to begin work
with the set. TLe top plug varies the
aerial tapping, the second plug the
crystal tapping, and the bottom plug
the condenser tapping. As a start,
try plugging the condenser plug into
the third socket from the left, and the
aerial plug in the third from the left,
with the crystal tapping in the second
to the left. Plug in vour telephones,
and tune with the variable condenser,
when your local station should be
heard quite well. Notice the amount
of condenser you have across the coil,
and if it is large, say, 100 or 120
degrees on a 120-degree dial, bring
your condenser plug one socket
towards the right and retune, wherc-
upon you will find that the station
will tune in with less capacity than
before. After you have experi-
mented a little with the aerial and
condenser taps, try varying the crys-
tal tap and you will probably find
that the Dest signal strength is
obtainable either in the first or in the
second socket. The diagrams in Fig.
2 show a number of various arrange-
ments wlich can be tried with this
set.

For 5 X X insert a No. 150 coll in
the socket at the back, and place all
plugs in the extreme right-hand
sockets.
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!Radlo with Grenfell,

linl_abrador

This exceptionally interesting article was wrilten exclusively for

“Modern Wireless” by Mr. F. Dearlove, the man selected to link

up Labrador by wireless. How that Titanic lask, carried

through in the face of difficulties and dangers, constituted a

real romance of radio and a (riumph for short waves, is
thrillingly told below.

HE vety name “‘ Labrador ™ calls to mind a vast
tract of snow and ice-covered territorv, inhos-
pitable both to man and beast, and while tlis is

ouly too true in the long winter months from Novembet
to- May or June, in the summer, short though it he,
things are verv ditferent and the Newfoundlund and
Labrador fishermen reap a rich harvest cod-lishing in
their schooners from June to October, sailing along its
rocky coast where not a tree is seen for hundreds of
miles.

ua
as

The short-wave apparatus

The operating table at NESAE.
is to the right and the receiver in the centre. To the
the set for working on 600 metres.

left i

In the months of March and April thousands of seals
are caught on the ice and shipped to St. John’s, NI,
for export. Unfortunately, the country is absolutely
undeveloped, no roads exist of any kind, and whilst
comnutnication is maintained along the coast during the
short summer months by a series of small wireless stations
comprising induction coils and erystal receivers; these
stations arc not open in the winter, and the only means
of travel or communication even is by dog-team and
“komotik,” as the sled is called.

Life-Saving Links

Due to the fishermen’s huabit of living for the most
part on tea and hread and fish alone. in badly ventilated
huts, super-heated by wood stoves—when they can get
wood—tuberculosis 15 the great white scourge in this
rocky, barren land. and it is a frequent occurrence for
a man to set out in search of medical aid, with a team

‘ huskies ”” and a komotik on a journev of two ov three
hundred miles to the nearest doctor or nursing station,
with but a slim chance of getting through in safety
should an aretic blizzard, invariably followed by a tem-
perature of far below zero, cateh himm abroad.
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is dotted with “ tilts” or crude huts
but men have died, simply

The dog trail
every thirty or forty miles,

frozen to death, within a few hundred yards of this
shelter.  Doctor Wilfred T. Grenfell, the man who has
done 1ore for Labrador than anv other living man,

building hospitals and caring for its people when they
fall sick of the dreaded T.B., conceived the idea of con-
neeting up hiz hospitals by short-wave radio, so that
the Labrador base at Nortliwest River, and the main
base at St. Anthonv, northern Ne\\xoun(lland could be in
touch with each other and with the office in New York,
and thenee to Encland. and 1t is due to the generosity
of an American gentleman and wireless enthusiast,
Mr Eldon McLeod, of Massachusetts, in providing funds
and apparatus, that the schente 1s now a reality.

The First Station Completed

Doctor Grenfell, or St Wilfred Grenfell. as we must
now cull him, for he was knighted at the dedication ol his
new hospital in St. Anthony, last July gave me the tash
of installing the stations and traiming operators to work
them. and the Marconi Co. very kindly released me from
their stafl until such time as the task was completed.
and accordingly I sailed from England on the 25th May.
1927, {or St. Anthony. Newfoundland.

Towards the eud of July the first station at St. Anthony
was nearing completion, though the transmitting equip-.
ment had not yet arvived. [ was cnabled to carrv op,
however, with equipnient 1 lLad brought out with ne.
and very soon we were ““ on the air.”

3

Above is shown the ‘“ Smoky ' wireless station, from which

the world first learned the news of Peary’s dash to the North

Pole. The mast is a one-hundred-and-twenty-footer, on the top

of a mountain, the transmitter isa 1o-in.spark coil, and the
receiver a crystal.
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In addition to the short-wave equipment a 300-watt
spark transmitter was installed, together with a long-
wave recetver, and one for 600-metre work. The call-
sign of this set is VO L

The short-wave set consisted at this time of an ““ M.L.”
converter, type “ E, running {rom a 12-volt accumu-
lator, and supplying 500 volts D.C. to the plate of a
Mullard S.W.50 valve.  The inductances were made
from copper ribhon stripped from an old Ford spark
coil. The condensers were just plain receiving condensers,
whilst the aerial anmneter was a tlash-lamp bulb,

Gale Blows Aerial Down

The set was built of well-dried oak, right on the spot,
and worked beautifully on 20 and 47 metres; later,
42 and 45 metres were added. The circuit employed
was a split Colpitts, and as will be noticed from the
circuit the grid-leakk and plate supply are at points of
relatively little or no difierence in  lLigh-frequency
potential, making for extreme efficiency.

The receiver used on the short waves at St. Anthony
is a three-valve Reinartz, of standard construction, the
only alteration made being the addition of certain re-
sistances to make the set more stable in operation, as
described elsewhere. The receiving aerial is quite large
and very high, though a very shiort one having a funda-
mental of 30 wmetres was found to be unsurpassed for
short distances.

me
"

The long-wave receivers at NE 8 AE. These are used in con-
junction with the 600-metre spark transmitter, the inductances
for which are shown attached to the wall.
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The long aerial has harmonics at 84, 42 and 21 metres,
whieh proved very useful when one day the normal
transmitting aerial, a current-fed Hertz, was hlown down
in a terrific gale which unroofed a couple of houses at
the same time. The current-fed Hertz aerial has a fun-
damental of 21 metres, and for 40-metre transmission the
complete Hertz was worked against an extra quarter-
wave counterpoise, the Hertz acting as a T.

e e e Pt Prs—§ ¥
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‘‘ Fishing Head,”’ the uncompromising entrance to St. Anthon
Harb Y
arbour.

Almost my first Q30 was my old friend, EG2X Y,
whom I had visited before leaving England, and who
promtised to Q R X for us. It was 3 a.m. G.ILT. when
we made contact, so he was certainly “ on the job.”

Stations in Rome, Paris, Germany, Sweden and Austria
very quickly followed, but the very greatest thrill of all
was one quiet cvening when hardly a station was work-
ing I sent out a tentative but pessimistic ¢ Q on 20
metres, and the only station heard was S A D A 8 calling
me, and saying @ S A R 4. He gave his Q R A as Bernal,
Buenos Aires.

I often look at his card now to convince myself we
really did work him with so little a power input, less
than 20 watts. Since that time many stations have
reported hearing N E8 A E, as we are called, on days
wheu we could not hear a signal because of the aurora
borealis putting a blanket on the cther.

Stations Patrolled By Yacht

Towards the end of August preparations were under
way for the second station at Northwest River, Labrador,
and great anxiety was being felt by the ‘people there lest
winter should arrive before the apparatus which had
been furnished by Mr. Eldon MacLeod and John 1.
Reinartz, the well-known pionecr on the short waves,
came to hand. The arrival of the mail boat was awaited
with great excitement, and telegrams were arriving from
the nearest coustal wireless 'station on the Labrador from
Dr. Paddon, expressing great apprehension as to whether
or no he was to have a set before winter.

Dr. Paddon’s stations on the Labrador are at Indian
Harbour ; Gordon, on the south side of the Hamilton Inlet ;
and at Northwest River, the winter station, one hundred
and forty miles from the sea, standing on the shores of a
vast inland salt-water lake, wider in parts than the Enalish
Channel, called Lake Melville. Tt is on the way to the
famous Grand Falls, in quest ol which Hubbard lost his
life not long ago, being frozen to death within a few miles
of Northwest River.

Dr. Paddon has to patrol his stations in his yaeht, the
“ Yale,” simply at the merey of the wind, during the
summer.  The boat is only one of fifteen tons, and though
it is soon to have an engine, it is without one at present,
and November approaches and temrible gales lash

WWW.americanradiohistorv.com
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Lake Melville into a fury. The salt spray freezes as it
comes aboard and the whole surface of the water is
covered with a thick slushy ice called * slob,” which
precedes the annual freeze-up; his position is serious

indeed. But that does not deter him from going out to
anyonc calling for his assistance.
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Above iz shown the Colpitts transmitting ¢ircuit used
at St. Anthony, aud finally at NESWG (Labrador).
The constants are as tollow :

L;.—T turns cach, spaced } in.; No. 14 bate cu.; 3in.
diameter.

Ly ~—3 turns, spaced 1 in. ; No. 14 bare cu. ; 2] in. diameter.

C,.—00025 variable.

C, — 0005 vuriable.

C,—001 fixed.

R, —5,000 w., grid leak.

RF L. —45T. No. 28, Lorenz wound.

M.A.—Hot-wire ammeter, "5 amp.

A.—Auteuna Hertz for 20 m., T. for 40 m., cach arm 18 ft.,
down lead 24 {t

C.—Counterpoise for 40 m., 18 ft,

M.L.—M.L Converter, & type. machine 12-500 volts.

V.—Mullard $:V.50, later replaced by R.C.A. U X.210.

A L.—Artificial load used when key is up, to prevent rise
in voltage on M.L. converter (carbon resistance).

Aecumulator supply and filament connections omitted for
sake of simplicity.

M.—Milliammeter. A.L. is adjusted so that thereading on
M. is the same with the ley up or down.

Weeks passed bv and August gave place to September,
and still therc was no sign of the apparatus. One boat
did arrive, and 1 spent a good two hours carefully carrying
two heavy boxes which looked as if they might contain
radio gear down to the station at 4 am. one day.
On being opeued they contained tins of paint, und as
one of my Amecrican {riends remarked, * the joke was
on me.”’

The ““Component Beat” Arrives

At last in came the  Kyle”—the same boat, by the
way, which later picked up the wing of the = Old Glory ”
of transatlantic light fame—bringing with her a 500-watt
generator, tubes, condensers, ete.  What a collection for
the short-wave enthusiast. The like was never seen in
the amateur’s wildest dream

1t Lecame apparent hewever, when the pardonable
excitement began tc cool, that there would not be sufficient
power available at Northwest River to supply this
venelator, so as [acilitics were better at St. Anthouy,
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a Delco lighting plant was put at my disposal, and I
decided to take the M.L. converter to Labrador and build
the more powerful station for 8t. Anthony.

As time was running very short before the Labrador
winter set in, the St. Anthony station was hurricdly
completed, using the DOO-watt generator supplying
power to two H0-watt tubes in a Hartley loose-coupled
circuit on exactly the same wave-lengths as bLelcre.

A Standby Generator

One photograph shows the present layvout ol the
apparatus, the starter fov the M.G. being placed con-
veniently to the right of the operator, on an upright
built at the edge of the table. In addition to the M.G. an
Lvershed hand-generator has enabled N1 8A K to com-
municate with England when, due to a failure of the supply,
we should otherwise Liave been unable to carry on.

Taking with me the apparatus which had served so
well at St. Anthony station, Iset out to install N E8 WG,
as the Northwest River station was to be known “over
the air,” on the steamer ““ Meigle,  which during the
short summer takes supplies north.  After a sixteen-day
voyage, during which very severe wenther was encouutered.
we arrived at Rigolet, forty miles or so up the ilanilton
Tnlet, with another ninety miles to go, and apparently
the only way to get there was in an open motor boat.

After spending a couple of days Lere in considering
ways and nieans, » young American doctor also bound

et e A

The 2,000-volt, }-kilowatt

‘“Esco ”” generator installed a!

N E 8 AE. The accumulators used to supply this machine have

to be charged very frequently—twice a day sometimes !—for
the machine takes 30 amperes.
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for Novthwest River and mysell managed, with the
permission of the Hudson Bay factor, to get aboard the

Fort Rigolet,” a motor schooner, and et off to brave
F.ake Melville.  We were soon at St. John’s Island, wlhere
we anchored for the night, it not heing considered sufe
to proceed farther in the darkness owing to the sudden
storms which are likely to spring up on this dread-»l
inland sea.

Next morning we were well out of sight of land and,
beyond the fact that the rest of the voyage took us four
davs, during which time we neither had the chance to
wash nor sleep, we were fairly comfortable. Minor
set-hacks, like sudden gales, which necessitated our anchor-
g behind some island, were of frequent occurrence and
scemed to be expected. We did eventually arrive, however,
and all deficiencies in the way of sleep, ctc., were soon
remedied, and the next day I was ready {or husiness.

This interior view of a transmitting “panel’ at the Auckland,
N.Z., broadcasting station affords an interesting contrast to the
simple short-wave apparatus used in Labrador.

There had heen a radio broadcast receiver in use the
previous winter, and two fifty-foot masts stood in position
m front of the hospital, so there was no need to erect
any other than those. In about two days, the aerial
having been made to the same measurements as that at
St. Antlony, the set was in operation exactly as it had
heen at NES A E.

Remarkable Low-Power Performanczs

The verv first call was made on twenty metres and
elicited a reply from New Yok, and belore the week was
out stations had Deen worked in Sweden, Germanv,
\ustria, France, Italy, Belgium, and Porto Rico, whilst
several stations in England and Secotland will remember
working us also, both in daylight and at night. One of
e strongest stations worked in England was 6 Q B,
who reported Lie was using an M.L. converter also. This
shows what can be done with low power, and the very
came evening this communication was eclipsed by the fact
that FQ OCDI, at Tuala, in the Cameroons, ¥rench
Equatorial Africa. reported our signals a steady R.5 !
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At St. Anthony an automatic transmitter had been
left in operation whicli, when switched on, would transmit
ABC de NE 8A L A schedule was arranged before-
hand, and the very first evening at NE 8 WG I was
delighted to hear these signals at a strength of at least
RS8. QSS. was very apparent, however, thovgh it
proved we should be able to work fairly consistently,
especially as they were heard between R.3 to R.6 for over
a week,

We were then 0.8.0., though with difficulty, as Mr.
E. MacNeill—or Ted, as we call him—who will work
NE 8AL after my departure, is only just learning
the code. He did splendidly, however, in picking us up
at all with this handicap.

In Touch With The World

All this time NU 2HYV, operated by Mr. Edward
Blodgett, of St. Albans, N.Y., was in touch with both
stations, NE S8AE and NLE 8WG, and handled
traffic from me in great style often at the rate of 35 words
per minute with no repeats. He used also to send us
Press consistently every day, and so we were in touch
with everyday affairs. I have to thank this station
for keeping his schedules so consistently and contributing
in a large measure to the success of the whole venture.

About this time we were puzzled as to where we should
obtain an operator for this station at Northwest River,
as I was scheduled to return to St. Anthony to operate
there during the winter. We suddenly remembered that
the coastal stations were closed during the winter, and
{forthwith approached Mr. J. Watts, the operator at
Smoky station, and found that he was willing to go up
to Northwest River and operate the station there during
the winter. T am informed that Smoky was the first
contact with civilisation made by Peary after his dash
to the North Pole, and from which station the news of his
success reached the outside world.

It was now necessary for us to get hold of Mr. Watts
after his station closed for the winter, so five of us left
for Smokv, a distance of over a hundred and fitty miles
away, in the * Yale,” under sail and entirely dependent
on the vagaries of the wind. We were only six honvs
out on the “ Bayv,” as the natives call Lake Melville,
when the wind began to rise

““Those Sinister ‘Dry Islands’”

Very soon we were being swept fore and aft, and it
was all we could do to get our tiny crafs to an anchorage
behind a small group of islands called ** Dry Islands ”—
very appropriate, but not very reassuring, for we had
only one small water-butt aboard. Day followed day,
and the weather continued to be atrocious. We could
not get away; moreover, we were nearly fifty miles
trom the nearest fresh-water supply.

Five days passed slowly by, during which time we
were heaved and tossed about like a cork : then, on the
morning of the sixth, all was quiet, and at dawn we
crept out and, with the wind on the quarter, we put
seventy miles between us and those sinister Drv Islands.
We replenished our water supplv and made all fast for
the night, and anchored at St. John's Island, with neaxly
half of our journey outwards over.

The next morning we hauled up our anchor in the
freezing cold, half-blinded by snow, and reached the

(Continu:d on page 680.)

* It is inlcresiing lo.note that “6Q B” is the member of the
MODERN WIRELESS Techunical Siaff who contributes the
monthly ariicle < On The Short Waves.”
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MoperN WIRELESS

The first scientifically designed receiver with an H.F. stage which is efficient on both long and
short broadcast wave-length bands and which is provided with simple switching arrangements

fo enable an instantaneous change in wave-length to be made.

standardised loading coil.

It employs the new M.V,

AR

Designed, constructed and described by the *“ Modern Wireless™ Research Dept.

HE idea of having a long-range
receiver able to cover all
broadcast wave-lengths with-

ont the necessity {or changing the coils
i= very attractive. Its achievement,
however, has been one of the inost
dificult problems in radio-set design.
A long-range receiver requires an
cfficient stage of high-frequency am-
plification, and it is chiefly this factor
whicl complicates the design of an
all-wave set.

Readers alreadv know how very
important it is to reduce all wiring

on the H.F. side to an absolute
minimnm, and also the great danger
of hopeless uncontrollahility occur-
ring should the slightest interaction
take place, or it the circuit is not of a
properly ““ balanced 7 tvpe.

Early Difficulties

These factors apply to any normal

CH.F. circuit arrangement intended

to cover only a limited wave-band
with a single set of coils. Even with
such a straichtforward design it is
only too often necessary to perform

some small adjustment upon mserting
a second set of coils to cover a differ
ent range of wave-lengths.

With these thoughts in mind the
dilliculties of trying to eliminate th
necessity of having to change the coils
at once begin to manifest themselves.

The Mopery WiRELESS Rescarch
Department has for many months
realised the need for sueh a set. and
has been conducting a considerable
aimount of experimental work with
the- object of evolving a really soufid
and simple design.

\'%
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The theoretical arrangement of the receiver. L, and L, are ‘*“ M.W.”’ standardised loading coils, which are brought into circuit wher

it is desired to change over from short to long waves, by means of a very simple switching device.
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The ideal, no doubt, is to employ
a single push-pull or throw-over
switclh which will change over from
one wave-band to another with but a

flick of the finger.”

In practice, unfortunately, the use
of only one switch tends to produce
serious troubles resulting from the
fact that certain vital leads f[rom
each grid circuit are brought exceed-
igly close together at the switch
contacts. Even supposing the actual
losses could be reduced to a negligible

slightly {rom the published lavout.

The circuit finally decided upon
was that shown in the theoretical
diagram given on the previous page.
The arvongement has proved to be
highly eficient, with no sigus of losses.

Two Switches
Two switches are used, the slight
inconvenience of the extra switch
being more than counterbalanced by
the resulting gain in simplicity and
efficiency.

=

3 #
l.24)
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§ 7 - ]
000! <
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1 L7~
LT+
o— 3
v
Y3586
Fig. 1. The simplified short-wave H.F. circuit. A conventional ¢ parallel feed '’ schems= is

employed, the neutralising condenser N.C. having no effect upou the functioning of the circuit.

quantity, there still remains the ever-
present danger of instability.

The Circuit Chosen

After exlhaustive tests, the Mongrrx
WrireLEss Technical Stafl came to tle
conclusion that although it was
possible to construct a receiver on
these lLines, such a design would not
at present be of a type suitable for
the home constructor, who often
prefers to use alternative components,
or who may inadvertently deviate

0065000000200 464454600000600

LI XX 22222 2222222222 2222

93

o

Lol .

b2 1 Panel 21 in. x 7 in. (Radion Maho-
94 ganite used for original. Any good
.. branded material, Ebonart, Red
94 Seal, Trelleborg, Tlohte, etc)

3 Cabinet for above panel, pane! brackets,
oe and baseboard 12 in. deep (Art-
o craft, Bond, Cameco, Caxton, Maker-
b4 rmport Prckett Raymond, ete.).

bod 4 Anu—mrcrophomc valve holders,
o baseboard-mounting type (Benja-
b2 min, Bowyer-Lowe,  Burndept,
o Burne-Jones, B.T.H., Igranic, Mar-
94 coniphone, Pye, Redfern, W.B.).
. 2 Standard ** M.W.” loading [eoils
se (Burne-Jones in original.  Any
b34 standard make).

pes 1 Neutralising condenser, baseboard-
ped mounting type (Any standard make).
pos 2 -0005 variable condensers (Igranic
§§ Lokvane in set. Any good make,
69

* e

1 9660660666666660066606666606006000423333 24 &0
B90200000000090000000000003390000¢60080080600000

The complete theoretical circuit
looks rather complicated at first
glance, but it is really very simple.
Fig. | shows the short-wave portion
only. It will be seen that the arrange-
ment is that of a perlectly straight-
forward ‘ parallel-feed ” circuit, the
veutralising condenser (N.C.) having
no effect whatever upon the function-
ing of the short-wave side.

On the long-wave side (Fig. 2), the
circuit axrangement becomes an auto-
coupled aerial circuit, with a parallel-

0 6664

COMPONENTS REQUIRED

square law, S.L.F., *“log mid-
line,”” ete., according to preference).

2 Vernier dials (Igranic in set. Any
gzood make).

1 '0001 miniature type reaction con-
denser (Bowyer-Lowe, Cyldon, Or-
mond, Peto-Scott, etc.).

3 On-off type switches (One of these
is simply the battery switeh, and can
be any standard make. See text).

Fixed condensers, capacities "001, ‘0003,
001 (Clarke Dubilier, Ivramc
Lissen, Mullard, T.C.C., etc.).

2 Grid leaks, 25 and 2 meg., and
holders (Dubilier, Igranie, Lissen,
Mullard, ete.).

2 H.F. chokes (Bowyer-Lowe, Burne-
Jones, Collinson, Cosmos, Igranie,
Lissen, Ormond, R.I. & Varley,
Sovereign, Wearite, etc.).

496000000000 6000606000600000000000000000000000000000060000000000000600600040664600
AAAAA A4 44 422422 a4 a4 4 422224222222 22222222 22222222222 2222222
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feed H.F. stage, stabilised with the
ald of the neutralising condenser
(N.C.). This neutralisation is neces-
sary because when the loading-coil is
switched into circuit for the longer
waves the feed tap includes a very
large proportion of the total winding
mn cncurt, and in consequence there is
enough feed-back to produce self-
oscillation,

By arranging a filament tap on the
loading coil it is possible to include
in circiit a suflicient proportion of
the turns in the correct phase rela-
tionship to enable neutralisation to
be carried out. In addition, these
turns supplement the existing reaction
coil, thereby giving a Hartley reaction
efiect on the 5 X X band.

The reader will at once say:
* But why not employ some form of
neutralising on both wave-bands ?

The answer is that neutralised
circuits with switehing are too com-
plicated. Tests have shown that in
mnety-uine cases in a hundred re-
neutralisation is desirable when the
change-over to another wave-band is
made.

H.F. Chokes

The parallel-feed method enables
simple shielding to be adopted, which
makes for ease of construction. The
aerial circuit is conventional, but
tappings are provided on the primary
winding so that the best ratio ot
signal strength to selectivity way be
obtained on aerials of different types
and on different wave-lengths., Simi-
layly the detector grid coil is also
provided with tappings, thus making
it an easy matter to obtain the correct
proportion of the coil to ensure
stability with H.F. valves of various
types.

The change-over from short to
long waves is arranged for by bringing
two loading coils into circuit, these

0 066060066666600000600004
42444424 2222 222222222223

1 R.C.C. unit (Dubilier in set. Any oo
good make, Lissen, Marconiphone, e
Mullard, etc.). b4

1 L.F. transformer, low ratio (Mar- oo
coniphone in set. Any good make). os

1 L.F. output choke, 20 henries oe
(** British General ” in set. Any .e
good make, R.I. & Varley, ete.). os

2 Mansbridge condensers, 2 mfd, each .o
(Dubilier, Ferranti, Lissen, Mullard, .
T.C.C., etc.). 3

1 Terminal strip with 8 terminals and ..
one with 2 (A good appearance can .o
be obtained with indicating ter- oo
minals such as Belling & Lee, Eelex, .o
Igranie, ete.). p2s

Copper screen 12 in. -~ 6 in,, wire, .o
flex, material for coils, ete, (Copper o
screen can be obtained ready for e
use from Messrs. E. Paroussi). P

0000000000000000“00000““0“‘0‘00“‘:0

0 0009900000060 090000020000000000000000900
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coils incidentully heing those recently
produced by Research Stall under the
Mopery Wireress standavdisation
scheme. (See May issue of MopkRN
WirELESS.)

In a circuit of this type, or, mn fact
in any ‘“ purallel-feed ” arrangetnent.
it is essential to employ radio
chokes of proved efliciency. This
applies in particular to the choke in
series with the H.T. feed to the
H.F. wvalve, and a poor choke will
Liave a very serious elfect upon signal
strength on lroth wave-bands.

The losses will be especially marked
on the long waves.

The L.F. side of the set is qute
standard, and it is scarcely necessary
to make any comments on the various
components except in the case ol the
anode resistance. The value of this

which incidentally should consist of
a stout piece of 5- or 8-ply wood,
since it has to support quite a con-
siderable weight.

Mobern WIRELESS

These have to perform a very
important function, viz, that of
changing from one wave-band to the
other. When the knobs are pulled

The two wave change switches are the two little knobs seen here, one between the two

&

tuning dials, and the other to the right of the second tuning dial.

Next mount the various components,
taking care to make a secure job of
the slow-motion dials, otherwise there
will he a tendeney for then to rotate

g—* 70 R.C.C.
UNIT
~00/ R

£C.

«Q00/
v

AAAAMAAAAA

1.7/

- L ] . > L T
? L7+

Y584 el
Fig. 2. How the H.F. circuit is arranged for reception on the long waves. The aerial

circuit, it will be noted, becomes auto-coupled and the H.F. valve is neutralised.

resistance should not exceed 250,000
olims, otherwise it may be difficuis
to obtain smooth reaction control.

The L.F. transformer can, of
course, be ol anv reputable make, and
the ratio should not exceed 4-1 if
maximum quality is desired.

So much for the theoretical con-
siderations, and now we shall come
to the actual construction and opera-
tion of tlie set.

Simple Construction

To start with, I should like to
impress upon the reader that the sef
really is easy to construct much
easier, in fact, than many of the
popular “ straight 7 neutralised re-
ceivers whicl are so common at the
present time. This ease of con-
struction is largely due to the use of
only one small shield separating the
aerial and ILL. circuits.

Take the panel and mark it off
on the back to the dimensions shown
in the drilling diagram. Drill it and
screw it to the edge of the baseboard,

e e e b e . A M o
Rt s

with the condenser vanes, Now just
a few words about the change-over
switches.

e e i A

out, the loading coils are short-
circuited and the recéiver is ready to
operate on the mnormal broadeast
band of 250- 500 metres.

A Point to Note

It the contact hetween the spindle
and the two torgues of the second
switch is imperfect there is a danger
of instability arising, since the exist-
ing reaction control will be supple-
mented bv the long-wave reaction
turns. To obviate this it is a good
scheme to solder a piece of tlexible
wire between the centre contact knob
(i.e. the spindle) and the stilt busbar
connection which goes to the spindle
from L.T. -).

Before mounting the components
on the basehoard the two short-wave
coils should be wound. The aerial
primary and grid windings are wound
apon a former 3 in. diameter by 3} in.
long. This former can be made ol any
good insulating material with low
dielectric losses. such as Paxolin,
Pirtoid, Radion, ete.

e D 3
e o it

From this back-of-panel photograph it will be seen that the metal screen is supported
by a strip of wood which is screwed to the baseboard.
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The grid winding consists of 60
turns of No. 24 D.C.C., unspaced. On
top of this and at the earth end of the
winding is the primary or “ aperiodic ”
aerial coll, consisting of 25 turns of
the same gauge wire. Tappings are
teken at 10, 13, and 20 turns, and
connection is made to these points
with the aid of a small spring clip,
which is joined to the aerial terminal
by means of a short length of flexible
wire,

The Coils

The aerial ov primary coil is
separated from the grid winding by
short lengths of wood, such as those
supplied with packets of Glazite.

These strips have a diameter of
about ! in.; and the number actually
used is immaterial. since they only
ferve to separate the two windings.
Six s a couvenient number.

e H.F. coil is wound upon a
similar former, and consists of 60

turns of No. 24 D.C.C., unspaced, with
tappings at 10, 15, 20, 25, and 30
turns. The first tapping, viz., the
10-turn tap, is taken at the end of

June, 1928

coil and the other end to the grid
condenser,

The first tapping at 10 turns is at
the loading coil end of the winding.

1

3 : | |
I3t 33—+ jg' 7%
¢ “ Gz | g
= ,’/ ’l IIVI |||||||| ! 52
\ \ l / v
N !l,lm\l 35t &
\| / Z
| 8
Y ¥ SS——
X329 PANEL LAYOUT

the coil nearest the reaction winding,
hence the coil should be commenced
from this end. The reaction coil
consists of 30 turns of No. 34 D.S.C.

You must be careful in connecting
the H.F. coil in circuit. Remember
that the end of the coil nearest the
reaction winding goes to the loading

The reaction coill is wound in the
same direction as the H.F. coil

If you arrange vour tapping
wrongly you will get uncontrollable
oscillation.

The method of mounting the coils
can be seen from the photographs.

Two 1i-in. lengths of wood are
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used for each coil—}-in. diameter
curtain rod is suitable, but square-
section strips will do equally well,

Now connnence the baseboard lay-
out. Screw down the components
and mount the copper screen in
position. This is attached to a strip
of wood, which is secured to the
baseboard with three or four wood
SCTews.

Wiring-Up

Wire-up as many of the com-
ponents as possible, but negleet for
the time being those leads which
pass through the screen. Then worls
out the position for these leads with
the aid of the wiring diagram and
drill the necessary holes for the wires
to pass through. 'These points can
be marked in pencil on the metal
shield, whiell can then be removed
from the baseboard and drilled. Cut
the holes clearly so that the edges
will not chale the insulation covering
on the wires.

Use good stiff 16 or 18 gauge wire
throughout, preferably No. 16 for
the longer leads. The form of insula-
tion covering emploved is innmaterial
s0 long as it is of good quality. Systo-
flex tubing is very convenient.

The terminal strips used, as will
be seen, are of the horizontal type
and will suit any cabinet. In future,

Here is a complete plan view of the receiver :
output condensers ; (4) is the filter choke, and (6) the L.F. transformer, whiclrs
condenser, and (8) and (14) the two H.F. chokes ; the condenser marked: (9)

however, it is probable that all
cabinets will be standardised and that
a 2-in. slot will be cut right along the
back to take the ordinary vertical
type of strip.

The tvype of terminal strip employed
is immaterial, either serving equally
well.

It will also be noticed that a very
large power choke of low D.C. re-
sistance is incorporated in the set.
A hig choke is desirable in cases where
it is intended that a “ super-power ”’
valve is to he used, or where a heavy
anode current is flowing, such as
might be the case on high H.T.
voltages supplied by a mains unit.
For ordinary small-power valves, or
for super-power valves operating on
a moderate voltage, a smaller choke
could be employed.

The operation of the receiver is
quite straightforward once the pre-
liminary adjustments have been
carried out.

Connect up the aerial and earth
and insert valves of the following
types:

H.F.

sockel - A valve of the

“ H.F.” type, impedance 30,000 ohms
or thereabouts, amplification factor
about 20.

MoperN WIRELESS

Detector : A similar valve or alter-
natively one of the R.C. type.

First LF.: A valve having an
impedance of 12-20,000 ohms, such
as one of the L.F. or “ H.F.” type
(not power).

Secand L.F.: A valve having an
impedance of 6-8,000 ohms if signals
of  moderate strength are  heing
handled, or one of 34,000 obms lor
large volume.

In the preliminary tests apply
H.T.- voltages as follows: H.T.-+1,
60 volts; H.T. 12 60-100 volts;
H.T. -3, 120 volts. The grid bias
on the first L.F. valve should be
about 3 volts, and upon the last
valve 9 or 18 volts, according to the
type of valve used.

Working the Set

The grid bias, in any case, must be
adjusted to suit the requirements of
the particular valves employed, and
the necessary details will be found
on the valve-maker’s carton or
pamphlet snpplied.

Place the two wave-change switches
in a position in which the loading
coils are short-circuited, and connect
the aerial spring clip on, say, the
middle tapping on the aerial winding.

(1) and (2) are the aerial and H.F. coils ; (3) and (5) the z-mfd. H.T. shunting and
hould be of the low-ratio type ; { >
tunes the H.F. circuit, while (12) is the aerial grid

(7) is the reaction

circuit tuning control; (10) and (13) are the loading coils for the long waves.
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Join the spring elip for the H.F.
“feed ” tap (viz., the H.F. coil) on
the 10-turn tapping. Keep the re-
action condenser at its minimum and
adjust the two tuning controls until
vou hear your local station. Then
adjust the acrial tap for maximum
result<. You will soon find the
position which gives you the best
signal strength combined with selec-
tivity. Try various positions for the
spring clipron the H.F. coil. Choose
the tapping which gives you good
stability over the whole wave-band.

Final Adjustments

Then adjust the reaction condenser

and vary the H.T. voltage on the

Ii.F. and detector va]vos for the
maximuin regults,

The connections to the aerial circuit can be clearly seen in this photograph.

tappmg clip for the
of the first valve;

Now place both the switches in
the position for long-wave reception,
1.e. with the tongues insulated from
the centre knob. Connect the spring
clip on the aerial loading coil to the
60 or 80 tapping, and that on the
ILF. loading coil to the 80 tapping.

With the reaction control at its

minnum tune in 5 X X, It is prob-
able  that the HIF. valve will
oscillate, so rotate the “ neutralis-

ing ~ condenser very slowly until
oscillation ceases. Then try to tune

in other srations on the long waves
and adjust the “ neuntralising ™ con-
denser slighrly. so that the set is

perfectly stable even at the lower
end of the tuning scale. You can
il you wish, try various tappings on

the loading coils, but you must re-
member that a high tapping point
on the H.F loading coil will increase
the reaction effect and may make
the detector valve oscillate very freely,
thus giving the impression that the
H.F. valve is oscillating.

For maximum selectivity on the
long-waves try taking the feed tap
(the spring clip joined to the -001
fixed condenser) to the 80, and the
filament tap to the 60 tappings on
the loading coil.

Remember that selecthlr) on the
long waves is also controlled hy the
adjustinent_of the spring cfip on the
aerial loading coil, whereas the clip

on the H.F. loa(hnﬁ coil controls
the reaction effect and neutralisa-
tion.

There is no need to touch the clips
on the short-wave coils when operat-
ing the set on the long waves.

Test Report
These stations were received on a
lowd speaker, using a poor aerial ap-
proximately 100 ft. in length, and
having an average height of only 15 ft

Niirnberg Rome
Muenster Langenberg
Munich 5GB
Toulouse Brusscls
Dublin Vienna

San Sebastian Hilversum
Hamburg Berlin
Ecole Supericure  Motala
Bournemouth 5X X
Milan Radio-Paris

x 634

(1) Is the
aperiodic ’’ aerial winding; (2) is the H.F. choke in the plate circuit
(3) is the neutralising condenser ; (4) is the aerial circuit tuning con-
denser ; (5) the aerial loading coil, and (6) the aerial tapping clip for long waves.
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In the type of wave-change switch
requircd one contact js joined to two
others in the “on  position,” and
is separated in the “ off ” position.”
In the “oft” position these latter
two contacts must also be separated
from each other. Suitable types are
the Tissen and Lotus ““ on and off
switches, to mention two examples,
If you examine the wiring diagram
and the photos care fully vou will
have little difficulty here.

1 600606006666666000000666600000300022222227
z:‘00000‘0‘00000‘00000“‘00000““00‘0

224 POINT-TO-POINT CONNECTIONS.
223 Join moving vanes of €; to terminal O

32 on L3, to one filament contact of V), to %
$% earth terminal and to screen.

000 ¢S

000
000000000000

$3  Join L.T. — terminal to H.T.— tex- §
#¢ minal, to screen, to one side of first 2 mfd.

3 condenser to one filament contact of V., ¢33

¢¢ V. and Join remaining filament ¢
3¢ contacts of Vi, Vs, Vy, and V, together, and $3

¢¢ to.one side of L.T. on-off switch. 134
.. Join G. of V; to one side of neutralising ge
$¢ condenser; to fixed vanes of C; and to top $&
+¢ of secondary winding Lo. ..
(&L Join bottom of secondary Lo to top 9¢
oo contact of first wave-change switch, and to ee
$$ terminal on L. marked 216. Join middle &3
+¢ contact of first wave-change switch to ee
3¢ bottom of primary coil L;, and to a flex &3
+¢ lead terminating in a clip for L., P23

$¢  Join bottom contact of first wave-change $3
o¢ switch to terminal on screen marked B, o

s .Connect plate of V, to one side of -001 $3
*¢ fixed condenser, and to one side of first ee
3¢ H.F. choke. 8
58 Join remaining side of first H.F. choke
se to H.T,+1 terminal.

b4 Join a flex lead terminating in a tapping
o+ clip for tappings on L; to remaining side
33 of :001 fixed condenser.

o0 Join remaining side of neutralising con-
33 denser to terminal marked O on Ly to
¢+ moving vanes of C., to top contact on second
s wave-change switch. and to the side of
+¢ reaction coil L; nearest {o L.

$$  Join fixed vanes of C: to one side of
¢¢ 0003 fixed condenser and to top end of L,
pod Join remaining end of L; to terminal
¢¢ marked 216 on L;, and to bottom contact
+¢ on second wave-change switch.

b o4 Join middle contact of second wave-
oe change switch to earthing plate terminal
$3 on reaction condenser and to filament oS
e¢ contact on V. which goes to L.T.— 1233
& Join remaining side of -0003 fixed con- $¢

P90000000000000000060000000
COPPPP0P0E60 0000004000000 0000

*e 2 d
s+ denser to G of Vs and to one side of 2 mez. se
33 leak &K
*S :. .. . >0
*e Join remaining side of 2 meg. leak to ee
$$ filament contact on V. which goes to $3
1 filament switch. &

pod Join P. of V to one side of second H.F. §¢
¢¢ choke and to one side of second ‘001 fixed o4

3¢ condenser. 659
58 Join remaining side of second -001 fixed £
+¢ condenser to fixed vanes of reaction con- e
$¢ denser bod
L &d PO P . e *0
o0 Join remaining side of second H.F. choke oo
$$ to terminal on R.C.C. unit marked A. &
*” Join terminal marked H.T. on R.C.C. ee
$$ unit to H.T. -2, &
o Join terminal on R.C.C. unit markel G oo
3¢ to one side of "25-meg. leak. 183

oo Join remaining side of -25- meg. leak to ee
os G ol Vg &
o0 Take a flex lead from terminal on R.C.C. &
e unit marked — G.B. to G.B.— 1. pod

& Join P. of V; to O.P. of L.F. transformer, ¢¢
s Join LP. of L.F. transformer to one side $¢
s of L.F. choke, to remaining side of first $&
+e¢ 2 mid. condenser and to H.T. +3. P04
¥4 Join O.S. of L.F. transformer to G. of £
oo V. Take a flex lead from LS. to G.B.~2. ¢¢
$$  Join P. of V, to one side of second 2 mfd. $¢
¢¢ condenser and to remaining terminal on ee
+¢ L.F. choke. L
’0 Join remaining side of second 2 mfd. ee
$$ condenser to one L.S. terminal. S,
*e Join remaining L.S. terminal to filamen! ee
3¢ contact on V4 which goes to L.T. &
*e

bod Join remaining side of L.T. on-off switch o4

3¢ to L.T.-+ terminal, &3
ped Take a flex lead from the filament con- ¢
oe tact of Vo which goes to L.T.— to a tappinz ee
& clip for Li. 3

33 Join a flex lead terminating in a tappin: S
¢ clip for L, to the aerial terminal. 5
oo Join remaining side of reaction con- ee
$$ denser (moving vanes) to remaining side $$
s+ of reaction coil. £33
$s  Take a flex lead from L.T.— to G.B. &
:20000000000000‘0000000000000000000000::
P000002000 000090000000 000000003000000000
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A section for the Music Lover.

MoDERN WIRELESS

Conducted by KEITH D. ROGERS.

T axy readers have written and

Wi asked we for a circuit of a

receiver which will operate
equally well as a radio or gramophone
record reproducer, and I do not think
I can do better by way of a reply
than to give a circuit which I
liave often used.

It is truc that it errs rather on
the side of luxury from the point
of view of the nmmber of valves,
Lecause on verv many records one may
hiave to tone the reproduction by a
large amount by meauns of the volume
control. But the set has a large factor
of safety and can be relied upou to
give good results not only on the local
broadcasting but on several D.X.
stations and also on any gramophone
records worthy of that name.

Those Bass Notes

Because the circuit is rather on
the elaborate side readers must not
magine that it is necessary to have
an elaborate set in order to get good
reproduction from a gramoplione
record. But if vou want thebes/, both
from radio and the gramophone, then
you must go a little bit farther than
the average three- or four-valve set,
and build something more on the
style of the one indicated in these
pages.

Such a cireuit is quite suitable for
use with the moving-coil type of loud

speaker, and the bass reproduction is
exceedingly good because the et
has been designed give good ampli-
fication at frequencies well helow
twenty-five cycles per sceond.

Of course, one cannot get a loud
speaker that will operate anywhere
neav that depth of tone, but if you
have the deep bass delivered from
your set then it will give your speaker
the best chance it cau pussibly have
of reproducing those notes in a full
and round fashion.

0600660000000 00000000000 0090000000 0009
000000000000 000000000000 000000000000 ::

EEE With the rapid development taking $$

s plaee in the design of L.F. amplifiers and 32
34 loud speakers, and also in the pro- 33

duclion of gramophone records, it is ¢
natural that these two sections of the $3
radio and gramophone industries should $¢
be combined for the benefii of the ¢¢
musie-loving public. +

The electrical “pick-up’’ has enabled ¢
this combination 10 take place, with §
*
*
*

the result that anyone with a reasonably $3
efficient valve set can, for a very small e
outlay, enjoy all the benefits that radio ee
and the gramophone have to offer. b4

In this section of MODERN $3
WIRELESS each meonth will be dis- $3
cixsed both technical and other data se
of interest to the set owner who is also s¢

C004990009000090640066005600006
9000000000000 0000006000003000

interested in gramophones, whether $¢
$¢ from a technical or purely utilitarian $3
¢ point of view. %

+e Inaddition to articles on the operaling ¢¢
+o side of amplifier and pick-up comtina- b
¢ tions, and various hints and tips of S
$2 value to the coastructor and set owner, $§
¢¢ 2 hrief survey and critique of the latest $3
¢ sramophone records is included, 8
$$ making the section of vital interesi 10 ss
$$ ali music-lovers. e

$

*

+ *
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As we are discussing gramophone
reproduction we are more concerned
with the low-frequency side of the
receiver than with the high-fre-
quency-detector section, although in
discussing the cirveuit it will be neces-
sary to vefer to the first two valves,
even though we may be more con-
cerned with the last four. [t will be
noticed that two valves are used in
parallel in the last stage, while when
the pick-up is in use we have four
T.F. stages. That is, as you will
imagine, a laxury.

Factor of Safety

There are very few records that
really need four low-frequency stages,
even though they may be resistance-
coupled, but the valves and resist-
ances used in this set are chosen so
that small amplification per stage is
obtained, and the whole idea of the
receiver has heen to provide the set
with as large a factor of safety as
possible, both from the point of view
of amplitication and from that of
being able to carry large volume.

High-mu valves and high-magnitica-
tion L.I. stages have been”avoided
altogether, and the result of this set
is that of a receiver having about
1} valves less than the maximum
possible if high-magnification stages
were used, but the quality is far and
away beyond that possible were very
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high-magnification stages to be em-
ployed. ‘

The output choke is marked as
having twenty henries inductance, but
in actual practice T use two chokes of
that value, or approximately so,
connected in parallel. Thisis done to
cut down the D.C. resistance so that
the H.T. voltage drop across the choke
is made as low as possible.

The Coupling Condensers

The ‘1 coupling condensers in the
I.T. stages are used so as to provide
plenty of bass amplification, and the
anode resistances and the grid leaks
are clhiosen to suit those factors. It
will be noticed that each plate circuit,
or, rather, I should say each H.T.
circuit, on the L.F. side, is hy-passed
by a 1-mfd. eondenser, and this is to
ensure that trouble due to L.F. feed-
back and anode coupling shall be
elimmated.

In practice those by-pass condensers

grid circuit of the detector valve one
15 cenabled to switch over from
gramophone to radio and vice versa
without any otler alteration.

The rheostat in the filament cirenit
of the H.F. valve enables that to be
turned out when gramophone vepro-
duction is to be enjoyed, and, as a
matter of fact, a double-pole double-
switeh could have been arranged
instead of single-pole switch in order
to antomatically cut out the filament
of that wvalve. It was, however.
decided to use a filament resistance in
the cireuit of the high-frequency
valve, to act as a volwine control on
radio, and it was therefore decided
that it would be simpler to employ
thiz for turning out the H.F. valve
when the gramoplione was to he
employed  rather than complicate
matters by using a double- pole switeh.

The aerial circuit is of the ordinary
tapped variety and is not particularly
selective, as the receiver is used
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coupled to the anode coil  Actually,
when used for the local station or
5G B, as the set usually is, this re-
action condenser is disconnected so
that no feedback throuch that coil
cccurs.  Another ‘0001 dotted con-
denser between the H.F. choke and
the filament of the detcctor valve is
used as a precautionarv measure in
case any HLF. gets through that choke.

The same may be said of the "1-meg.
leaks used as H.F. stoppers in the
grid ecircuits of the first two L.F.
valves.

Bias Batteries

These stoppers, of course, have
no significance when the gramophone
15 employed, as practically pure I.T.
s supplied to the set from the
pick-up, but when radio is being
received, especially on the long waves, -
a certain amount of H.F. is likely to
pase through into the L.F. side and
this will cause no end of trouble,

*8ov
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Though of an apparently elaborate nature this. circuit is not an expensive one to build, while, if desired, the H.F. stage can be
omitted and grid-leak rectification employed on the detector valve.

are connected close up to the resist-
ancesand taken to the nearest filament
points. They are not placed by the
H.T. terminals or near the H.T.
battery, which, by the way, consists
of aceumulators in this case, but they
are placed as close to the resistances
as possible so as to provide a direct
path for the L.F. impulses.
Incidentallv, this receiver allows
rapid tests to be made between broad-
cast reception and gramophone re-
production, for by just moving a
single-pole double-throw switch in the

mainly for the local, 5 G B, and one
ot two of the more powerful stations.
A screened valve i1s employed and
givesample H.F. awplification, so that
on the local, 5 G B, 5 X X, and those
other few stations, reaction is not
really necessary.

Stopping H.F.

Provision {or reaction. however, is
made, and isshown by the connections
in the dotted line from the plate of the
detector, througl the variable -0001-
mid. condenser to the veaction coil
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especially as the set is resistance-
coupled.

Screening iz employed for both H.F.
circuits—that is, the aerial coll and
the anode circuit—while volume con-
trol can be obtained either by the
variable resistance in the filument
circuit of the H.I. valve or else by
detuning. The first valve Las its own
grid-bias battery, while the detector
grid bias is supplied by the same
battery when the set is used as a radio
receiver. When used, however, as a
pick-up amplifier, the grid has, which
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is connected to the pick-up, is taken
to the maiun grid-bias battery, as will
be seen in the diagram.

More sensitivity could he obtaired
on radio reproduction if the grid leak
of the detector valve were 2 mezohms,
but with the T megolhim I found quality
is better, althoagh the selectivity is
elightly less.

However, one does not expect great
selectivity when using a screened-grid
valve, and it will be observed that the
detector is worked as an anode-bend
rectifier, the grid leak hbeing taken
to grid-bias negative. As a matter of
fact, this is one of the main objects in
using a screened-grid valve—to pro-
vide a good iuput for the delector
valve.

““Boominess”

It might be remarked here that, as
this set 1s designed to give good ampli-
fication of the very low frequencies,
and it is inclined to make repro-
duction sournd rather *“ boomy” if
used on a loud speaker which has
plenty of bass colowation, I have
noticed that on some cone types of
loud  speakers which are rather
inelined to manufacture their own
Liass, so to speak, the reproduction is
cecrainly on the boomy side, hut this
can ke removel by increasing the
vesistance of the grid leaks on the
1.1 side, and lowering the values of
the coupling condensers to something
to the order of "006 mid.

Slightly Ligher anode resistances
canl wlso be employved here, but these
should not be taised too much or a
rather serious cutting-ofl of the higher
frequencies may oceur.

With regard to the valves used in
this sef, at the present moment [ am
using the ordinary 6-volt screeued-
grid valve, followed by a P.M.OX.
detector, an S.8.610P. as the first
I.F., followed by a D.E.5A., and then
two L.L.525’s in parallel. Aetually in
this last stage two P.M.236 valves in
parallel, or a couple of D.EJAs,
work quite well, while those who have
plenty of H.T. voltage and plenty of
fitament current might care to try a
couple of L.S5As or D.F.ATs. In
this latter case, however, they will
require anything from 230 volts up-
wards for H.T.

Other Types

These particular valves mentioned,
however, must not be taken as heiny
the only oues which work properly in
the set. Any valves of good type and
tle correct impedances will work
equaily well.  For instance, the
D.E.TL.610, which has a lower im-
pedance  and  lower maguitication

factor than the PAMSN | works very
well in the detestor poaition, while the
.1 P.610, 7,000 ohms, and a magmi-
fication of 7, works quitc well in the
first L F. stage. Those mentioned are
ouly typical valves and it should be
remembered that no attempt is made
to specily any particular make,

Two- or Six-Volters

The approximate IL'T. voltages are
marked on the diagram, while the fila-
ment voltage, of course, is fixed Ly
the valve. T have tried 2-volt valves
and, while excellent results were
obtained, I cannot get quite the same
volume and even rounduness from
them as } #ind can be obtained from
the 6-volt type.

One is wore inclined to overload,
especially in the last stage, becuuse
2-volt super-power valves lLave not
vet reached the same efficiency as the
6-volt valve.  They will, however,
give excellent results for medium
volume.

1f tliis receiver is to be used with a
loud speakerwhicl hasa low-resistance
winding, then one must, of course, use
a suitable output transformer con-
rected to the loud speaker; but, in
any ease, I prefer to employ the filter
cireuit shown in the diagram, whether
a loud-speaker transformer is used or
wot. This ftilter ciieit has no ap-
preciable Learing upon the results
obtained on any type ol lond speaker,
so that the set is, one might say,
isolated as a set or amplifier from the
loud speaker, so that any kiud is quite
smitable for use with it.
TRGRITTROLCOIERTRT T
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) PICK-UPS TESTED
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He number of pick-ups on the
market are steadily nereasing,
and it is becoming more and

more difficult to differentiate hetween
them. One which, however, is well
worthy of the attention of all granio-
phone-radio enthusiasts is that mar-
keted hy the Loewe Radio Co., Ltd.,,
of Tottenham.

Exceptionally small, this little pick-
up is exceedingly well-designed and
reproduces the whole range of the
musical frequencies dealt with by the
best of records in a manner that one
might expect to get only from an
instrument of several times the price.
"This latter is of the wmodest order of
13s. 6d.

Another Model
The G.E.C. have improved their
pick-up, one of the carliest on the
637

wwwamericanradiohistorv.com.

NIODERN WIRELESS

British market, and have made it
lighter—an action that is to le
highly commended. The pick-up, as
is shown by the photograph, is well-
made, and is adaptable for any type
of tone-arm. On test it gives very
satisfactory results and can be ob-
tained with or without a volue
coutrol and plug adaptor.

EIOEIOHLICOIVLLIOOE
2 GRAMOPHONICS !
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It is better to control volume at
the input of your receiver or amplifier
than at the last stage.

Blasting or less noticeable dis-
tortion is not always caused by the
pick-up or a fault in recording, it
may be due to overloading in one or
other stages of the amplifier, or even
due to the loud speaker.

E £

A gramophone, in common with
all mechanical devices, needs careful
attention and the motor should be
oiled occasionally with the specia
oil sold for that purpese.

S # B

Records should he kept in cool
places and kept level or vertical;
if stored in a warm place and allowed
to rest in a slanting position they are
liable to warp—with disastrous results.

The Gecophone pick-up desciibed in
this page.

Don’t forget that a {ail in H.T. or
L.T. voltage may completely upset
the quality of your reproduction,
especially  if  resistance - capacity
coupling is employed.

£ BJ *

Keep an eve on the grid battery
as well as on the L.T. and H.T. supply
if you want to ensure good results—
and iuvest in a plate-circuit milli-
ammeter, it is an excellent aid to
distortionless amplitication.
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Easy methods of changing over from R—adio‘ to Gramophone.
By G. T. KELSEY.

E jack and plng method of

switching, with which most
people are familiar to somie

extent, is one that lends itsclf very
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admirably to use in conjunction

with a gramophone pick-up.

Taking a perfeetly straightforward
circuit  arrangement such as that
shown in Fig. l which, 1t will be seen,
consists of a ncutralised H.F. stage,
detector and two resistance- coupled
LI, stages. supposing it is desired
to usc the pick-up across the
grid and filament of the sccond
valve. How can this be done with
a jack ¢

Filament-Grid Switching

First, it is desirable to breal the
grid lead at the point marked B, and,
second, it is necessary to maI\CPI‘OVh on
for the H.F. filament to be broken.

Both of these functions can be done
by the use of a five-spring automatic
jack, a side view of which is shown
in Fig. 2A, and the following con-
nections are necessary.

The sheath of the-jack (contact 1)
should be joined direct to the T.T. —
or, if it is desired to bias the valve,
to G.B.—. The grid cireuit of the
detector valve should be broken at
the point marked B, and contact
3 requires to be ]omed to the grid
of the vulve, whereas the other lead
caused by the break (that going to
the condenser and leak) is joined to
contact 2.

Next comes the filament switching,
and the two leads caused by broal\m"
the circuit at A should "be taken
to contacts 1 and 5.

1t will not be difficult to see exactly
what happens with this arrangement.
The insertion of the plug, to which,
of course, the pick-up is conuected,
will place this latter across the desired
points and will also break the circuit
at points A and B. :

An Alternative Position
Provision can also be made for
using the pick-up across the first L.TF.
stage thereby cutting beth the H.FF,

and detector valves out of cireuit.
For this purpose, a similar jack—
namely, the five-spring automatic—
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can be employed. In the case ol
the L.F. valve, the grid circuit can
e broken at either points D or G,
and preferably the latter, since the
grid-bias arrangements for this valve
arc not then altered by the insertion
of the plug. As the grid is already
hiased, the sheath of the jack (con-
tact 1) in this case should be conneeted
direct to L.T—.

Contacts 2 and 3 will be joined to
one side of the H.F. choke (and
anode resistance) and grid condenser
respectively.  With regard to the fila
ment switching, there are in this case
two valves to be extinguished, and
filament circuits should be broken at
the points marked A and H.

The side of the break at A which
goes to the rheostat requires to be
connected to the same side of the
break at II, and also to contact 4.
Coutact 5 can then be joined direct

to L.T.4-.

The Output Circuit

The insertion of a plug into a jack
of the single open filament type
joined in the anode circutt of the
last valve can vperform the dual
function of joining up the loud
spmkel and switching on the L.T.

teferring to € in Fig. 2, which
shows the type of jack quuired for
this purpose, contacts 1 and 2 should
be jomned to the plate of the last
valve and H.T.-+ respectively, while
the two leads caused by breaking
the filament circuit at ¥ are joined
to contacts 3 and 4.

A pair of ’pliones can, if desired,
be placed in the anode circuit of the
third valve by means of a plug and
a single closed jack such as is shown
at B in Fig. 2. In this case 1 and 2
are joined together and to the anode
resistance, while 3 goes to H.T.+

Y
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Orchestral and Band

Brunswick.  Dolly’s Dancing
and  Estudiantina. The Paul
(Godwin Orchestra. (12 in. 4= 64
60004.)

An excellent record, full of good
quality and tone that are expressed
very well by pick-up reproduction.

Londonderry Air and Drink to
Me Only With Thine Eyes.
Sollowav and his Orchestra. (10 1.
35 159

Once more we have that Trish
favourite playved with a depth of
feeling and clarity that make this
recovd one that should be hought
by all'music lovers, The reveise side
is aiso well plaved, but is not, in oar

-opinion, as good as the ““ Londounderry

Aorl”

Broadcast.  Martial Moments
(Pts. 1 and 2). The Band of H.M.
Life Guards. (1s. 3d. 244))

A lively rvecord that should be
very popular among military band
cuthusiasts,

Pathé Acivelle. Carmen (Intracte
Act 4) and Peer Gynt (Moriing).
The Pathé Symphony Orchestra.
(12 in. 15235.)

Well played and very -enjoyable
except for a peculiar harshness that
we have noticed on several of the
* Actuelle ” recordings. This harsh-
ness is not present on the Pathé
Perfect records, and scems peculiar
to the former types.

Instrumental

Brunswick. Baltimore and
Brandy and Soda. Piano Solos
by Fred Elizalde. (10 in. 3s. 161.)

Two cxcellent pieces of recording
played by that master of syncopated
pianoforte work. His harmonies are
works of art.

Broadeasi. Sometimes I'm
Happy and Possibly. Piano Duet.
(Is. 3d. 232, .

"RECENT RECORD

2ELEASES

i B e

Two lively pieces of syncopated
piano-playing.

Minuet (Organ  Solo  {rom
“ Berenice "— Ifandel) and Chimes
and Hymn Tunes (Bells of St
Martin's), (1= 3d. 223)

A novelty record the first side of
which is an organ solo on the St.
Martin's in the Field Organ.

Listening and The Isiander
(Bell Solos by Billic Whitlock).
(Is. 3d. 246

\nother verv interesting novelty
record. '

Pailophone. Dainty Miss and
Polly (Piano Solos).  Rale da
Costa. (10 m, 3s. R3331))

Au exhilarating jazz piano record
that is a marvel of masterv aud
technique. All radio-gramophone and
gramophone euthusiasts should hear
this record.

Roses of Picardy and Girl of
My Dreams (Organ  Solos\,
Signund - Krumgold., (10 in. 3.
R3538.)

Two excellent pieces of cinema
organ recording, the latter piece
having a vocal interlude which pro-
vides & pleasing novelty.

Zonrophone.  Janette and Can’t
You Hear Me Say I Love You?
(Organ Solos). Charles W. Saxby,
FRCO. (10in, 2s 61 3091.)

A superb picce of vecording that
deserves better subjects. The former
piece is vather monotonous, though
the latter is worth hearing. There
is nothing the matter with the
recording or playing, and the effects
are good.

Vocal

Broadeast, Macushla and
Because (Tenor Solos). By Victor
Karne. (Is.3d. 243.)

Two exceedingly well sung and
recorded examples of two fanious
and popular songs. We should like
more froin the same vocalist,
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Angels Ever Bright and Fair
and Come, -Holy Ghost, cur
Souls Inspire. Sung by Keunneth
Purves (Boy Soloist). (Is. 3d. 221

Very well sung and well recorded.

Old Barty and Learnin’ (Bass
Solos). By Harry Dearth. (1s.3d. 234.)

Two more populur items sung by
one of the most popular of British
hassos. Ivery word is clear-cut, and
the good diction is a feature many
others would do well o eopy.

Pathé Actuelle.  Did You Mean
It ? and Is She my Girl Friend?
By Jay C. Flippen. (10 in.  11541.)

Two furtheritems from an Anierican
jazz vocalist.  We are mnot struck
with these from an entertainment
point of view. The latter is uu-
doubtedly the better of the two.
“ Did You Mean It ¢ ” being horribly
rendered and, in our opinion, utterly
spoiled by the way it is ““sung.”

Who-oo, You-oo, That’s Who
and Are You Happy? Annette
Hanghaw. (10 in. 11540.)

Another light musical record by
a well-knowu artiste.

Pathé  Popular. I Heard You
Sing (Solloway) and The Hours
I Spent With You (Baritone Solos).
By Gilbert, Austin, (10 1. 1s. 6d.
P367.)

Two average songs that are neither
striking nor particulaily attractive.

Henry’s Made a Lady Out of
Lizzie and I Scream, kYou
Scream. By  Jack Kaufman.
(10 in. 1s. 6d. T366.)

Two excellent comedy songs. Tle
former has a peculiarly topical appeal
and should be heard by all.

Zonophore. Vocal Gems from
‘“ Patience * (Pts. 1 and 2). The
Zonophone Light Opera Co. (12 in.
4s. A336.)

A perfect record, wonderfully sung
and doing full justice to that pecu-
Jiarly  beautiful music associated
with all Gilbert aud Sullivan operas.
An  excellent record for pick-up
purposes.

Abide With Me and The Lost
Chord (Contralto Solos).  ILsther
Coleman. (12 in. 4s. A337))

Well sung and well recorded.
Perhaps Miss Coleman is a little
harsh on some of the higher notes,
but the whole forms a delightful
record.

Constantinople and She’s Gone
Crazy (Comedy Songs). Clarkson
Rose.  (101in. 2s 64, 5091.)

tixcellent recordings and amusing
items. The former is going to he
extremely popular. Clarkson Roso
is a little havsh, and could be further
from the microphone with advantage.

(Continued on page G78.)
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Lamp *‘‘ Aerials”
x interesting system for testing
A out a broadeasting station, so
as to make sure everything 1s
in proper working order before starting
a session, 1s in use at W E AT and
WJZ. About half an hour hefore the
broadcasting period the transmitters
are placed on test on a dummy aerial
consisting of large banks of clectric
lamps lighted by the radio-frequency
cnergy and providing the equivalent
of the actual radiation svstem. Fre-
quency neasurements are then made
throughout the entire transmitter,
ensuring that the apparatus is fune-
tioning correctly.

When a broadeast programme is
ready to “ go on the air,” a signal is
received at the transmitter from the
studio. Tnniediately the carrier-wave
is fed into the aerial and this effect
Is in turn signalled back to the
studio. In the case of W K A F this
signal is automatic, since the carrier-
wave energises a coil which operates
a relay in the control room, illumin-
ating a green light on the announcer’s
control box in the studio.

“Grid-Glow”

Tt is no longer necessary to press a
button to start a 170,000 horse
power electric plant.  Radio does
this by a wave of the hand! This
was demonstrated recently when the
Chairman of the United States Steel
Corporation set in motion the power
station at Homestead (Penn.) by a
motion of his hand over a * grid-
glow” relay tube in New York,
The hand-capacity effect set off a
telegraphic relay which transmitted
an impulse to a short-wave set in
Newark. Its wave, 4295 metres,
actuated a receiver at Pittsburg, the
relay of which in turn closed a switch
at the power station and started a
6,000-kilowatt gencrator,

A New System

A very elaborate broadoast system
1s planned by the Ttalian Government,
and it Is proposed, presumably in
order to avoid anv possible difficul-
ties with the listening lcences, to
place o small radio tax on all house-
holders, whether they have radio sets
at present or not.

w .
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Speaking at Buffalo, N.Y., in the Seneca tongue, throwing in a war-whoop or two for effect,

A Radio Delusion

Another familiar radio delusion has
been exploded. For vears it has
been imagined that the coating of
oxide and other corrosion produats
which forms on wires of copper or
brass when they are exposed to the
air has a considerable effect in in-
creasing the resistance of such tar-
nished wire to high-frequency clectric
currents.  According te the theory of
the “skin effeet,” it has been assumed
that the electric current would tend
to the outside layers of the metal in
such wires.

All this is a plausible theory. The
onlv detail the matter with it is that
it turns out to be untrue, as has been
proved by the best test in the world—
someonc has tried it!

Not Measurable
W. M. Roberds, of the University of
Kansas, has found that at 10,000
kilocyeles (30 metres), at 8,600 kilo-
cycles, and at 15,000 kilocyeles there

YOUNG BRAVE
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was not sufficient variation in the
resistance between a lbright copper
wire and the same wire after it had
acquired a heavy coating of oxide to be
recorded with certainty. “If the
acquisition of oxide by copper wire
causes any change in high-frequency
resistance,” says W. M. Roberds, “ it
is very small.” The foregoing is taken
from * Popular Radio,” U.S.A., and
a full account will he found in the
*“ Physical Review ”  (Minneapolis),
volunie 29, pages 165 to 173, under the
heading of “ The Resistance of Copper
Wires at Very High Frequencies.”

Short-Wave High-Power

A French military radio engineer,
Mons. Descarsins, has developed a
circuit into which he can put as much
as 20 kilowatts at a wave-length of
45 metres. Ilis transmissions have
been heard throughout various parts
of Lurope and the East, as well as in
South Awmerica. Mons. Desearsins uses
valves of the Holweek demountable
tvpe, which he has found greatly
facilitate his work owing to the fact
that they can be readily taken apart,
repaired and reassembled.

WI AF

Station W E A F, at Bellmore, Long,

Island, which is now on the air, is of

the finest of modern hroadeast appara-

tus aud cost over £150,000. The
(Continued on page 679.)
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this Indian brave delivered the first-recorded radio lecture to the red man.
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An O.B. From Bethlehem ?

PROMINENT American weekly journal is promoting

A a proposal to do a special Christmas  Outside

Broadeast ¥ from the actual Manger in Bethlehem.

The spokesmen of this message are to be Dr. Cadman and

Mr. J. B. Kennedy, two well-known American preachers.

The National Broadeasting Company of the United States
has agreed to participate.

The plan is to carry the signals over landline to Cairo,
relay thence by Marconi beam to England, radiate through
the B.B.C. svstem, aud relay again across the Atlantic by
Marconi beam. This seemed all very nice until the B.B.C.
was invited to accept its part in the enterprise. Then
a snag was encountered.

The B.B.C. will have nothing to do with if, and its
attitude is undoubtedly right. British listeners do not
want their broadcasting system turned to such stunts.
To “exploit” the Manger at Bethlehem for the circula-
tion of a weekly journal is against the British idea of good
taste. It is not known whether the scheme will be under-
taken independently of the B.B.C. Savoy Hill will say
nothing at all about it; but the American Press are
making up for this reticence !

The Communists and Political Broadcasting

British Communists applied to the B.B.C. for the
same facilities as Conservatives, Labour, and Liberals
under the “controversial broadcast” scheme. They
were told that they could not expect to rauk with the
main parties owing to their numerical inferiority. It was
added, Lowever, that their views might uot be excluded
from discussions or symposiums. This secms to he an
admirable solution of an admittedly difficult situation.

Quite apart from considerations of political doctrine,
there are not enough members of the Communist Party
to entitle them to the same broadcast opportunities as
are given to Conservatives, Liberals, and Labour. Never-
theless, now and then they will be given a chance to
put their views.

Summer Broadcasting

There is some contraction of broadcasting hours this
smumer. For instance, the afternoon programmes of
2L0, 5XX, and 5G B will not start until 4 o’clock
except on Thursday, when the time will be at 3, in order
to include the service from the Abbey. Saturday and
Sunday afternoon programumes will remain as at present,
that is, they will start up at 3.30.
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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. headquarters.

As for changes in prograinme material. apparently the
big symphony concerts have been © washed-out ” for the
summer. There is to be dance music regularly {from
5 G B on Tuesdavs, Thursdays, and Saturdays at 10.15
pm. Curiously enough, there are no changes in the
evening talks arrangements,

This, I believe, is the first year in which the B.B.C\
has been bold enough to attempt to carry its full talls
programme straight through the summer. Most people
would doubt the advisability of such a plan, but Savoy
Hill is more convinced than ever of the growing popularity
of the talks, irrespective of weather conditions.

The Carnegie Trust Affair

The B.B.C. sailed close to the wind in its arrangements
with the Carncgie Trust for the subsidising of the per-
formance of some of the prize new works being pushed
by that body. Savoy Hill has been to some pams to
explain that the sole object of the effort is to encourage
British composers who might not otherwise get a chance
of recognition.

It is added that the performance of these new works
requires a great deal morce rehearsal than is possible or
that can be afforded for the normal broadeast programme.

THE FIRST OF THE REGIONALS

This photograph of the 2-kw. mobile transmitter was taken a

few miles north of London, where the B.B.C. is busy choosing

a site and carrying out tests in connection with the new
London station—the first of the twin-wave broadcasters.
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It has been represented in quarters unfriendly to hroad-
casting that this arrangement is virtually a breacl of
the condition of the hcence which debars the B.B.C.
from the right to take money for broadcasting. Then
there is the further suggestion that such an arrangement
mvolves the inclusion in programmes of items which would
not be selected by the programme builders in the ordinary
way.

This means that the B.B.C. is lending itsclf to the
propagation of the uplift ideas of the Carnegie Ubited
Kingdom Trust. The objections are mostly far-fetched
but there is a trace of rationality in them. Uplift is
always a temptation for Savoy Hill!

The special aerials erected at Daventry by the B.B.C. for
Daventry Junior ”’—5 G B.

Discontent at the B.B.C.

The coincidence of two separate but similar “ public
indiscretions ”’ by B.B.C. station directors calls attention
to an alleged change in the working conditions of that
organisation. The suggestion is that the only effort made
by the new Board of Governors has heen to cut down
salaries and stop increases. It is impossible to confirm
or disprove the allegation; but a strong impression
persists that the (fovernors are mueh meaner to their
staff than were the Company Directors,
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One station director is quoted as saying that it took
the Governors three months to decide to knock £3 a year
off his already meagre reward. It is to be hoped that the
Chairman of the B.B.C. will take an early public oppor-
tunity to reassure listeners that there is no solid foundation
for these disquieting rumours. No one grudges the
(Governors  their generous allowances from licence
revenue ; but they are expected to be at least as generous
to those who actually do the work.

The Regional Scheme

Now that “single wave-length” working has been
accepted by the B.B.C. engincers as a practicable and
efficient device, the prospects of the Regional Scheme are
distinctly brighter. True, the Post Office have not vet
given permission to the B.B.C. to go ahead with the four
stations apart from London, but I understand that the
conditions of the permission for the new high-power
London station contain a clue to a formula which may
make possible the simultancous construction of the other
stations.

The Post Office have made it clear in connection with
their sanction of the London station that it is to be
worked at first as a one-wave station, and that the intro-
duction of the second-wave service is to be gradual and
experimental. A similar formula might he applied in the
case of the other stations of the scheme. If this is so, and
there is some reason for believing that it is, then the
Pennines, the West Country. and Scotland may have
their own high-power transmitters fairly soon after the
London one is complete, perhaps all of them about the
end of next year.

The Danger of the Dead Level

I have been disturbed lately by the unanimity of the
opinion ol severul discerning listeners who complain that
the B.B.C. is suffering from a dead level of mechanical
eficiency. This is appropriate in the engineering end of
the business; but it leads to bad results in the pro-
gramme end.

There is no longer an occasional “stunt,” such as
forterly distinguished programmes and stimulated licence
revenue.  One suggestion is that the programme staft
1s stale. Colour is lent to this view by the fact that the
B.B.C. complains it has tried all possible stunts and
peaks, and that there are none lefi now.

This, of course, is nonsense. The alert, imaginative
programme builder is never at a loss for novelty or
originality. Is it that there should be drastic chanves in
personnel # Last vear one of the B.B.C. Governors
declared at a semi-public dinner that the new board had
agreed on periodical changes in the executive and artistic
staff, and that they thought two vears was quite long
enough for the ordinary hroadeasting official to exhaust
his usefulness.

This policy would be distressing to a good many officials ;
but it might be modified by some switching about. For
stance, it is well known that Captain Eckersley would he
quite willing to take over the programmes from his
brother,  Captain Eckersley is as strong an adherent
and practiser of “peaks” as his brother is of the
average standard of efficiency. Incidentally, Mr. R. H.
Eckersley is an engineer of recognised competence.
Why not change them about ?

A change of position would be refreshing to the official
and possibly provide him with stimulating food for
thought. And it would add to the strength of the staff
as an entity if it were elasticallv constituted.

1
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In this article are given
delails of the coils for both
long and short waves,
together with further data
concerning this remarkable
recetver.

By
C.P. ALLINSON,
AM.IRE.

N the last issue of MobERN

| Wirrress I described the con-

struction of a four-valve receiver

which T called the ¢ Easy-Tune”

Four, on account of its extraordinary
case of handling.

I propose here to deal with the
question of the construction of the coils
for both the long and short waves,
and also give some information as to
the correct adjustment of the receiver
m order to obtain the maximum
efficiency on all wave-lengths.

With regard fo the coils, we will
talke the short broadcast waves first.
The aerial coupler, which consists of
two coils, I, and L,, is wound on a
featherweight former, the primary
being wound on an interchangeable
former which fits within the secondary
so that the degree of coupling can be
adjusted according to the aerial and
carth system in use, and also to vary
the sclectivily in cases where this is
an important point.

The Grid Coil

The grid winding L, consists of
55 turns of 28 D.S.C. copper wire,
spaced one diameter, a tap being taken
at 14 turns from the bottom end.
Where the constructor has no means
for space winding I suggest that he
uses 22 D.C.C. wire and winds the
turns side by side. This will give
a coil differing very little in its
characteristics from the one reconr-
mended.

The sketch in Tig. 1 shows the”
method of connecting the coil. If
we commence abt the bottom of the
former the heginning of the winding
is connected to pin No. 2. We wind on
14 turns and then take a tap which
is connected to pin No. 3. The remain-

der of the winding is then put on the
A

OPERATING THE

former and the end of the winding
taken to pin No. 1.

The primary winding, which is
wound on an interchangeable former,
is conucected so that if the winding
l)emns at that end of the former Whlch
18 nearest to the pins—that is, the
hottom of the former—the beginning
of the winding is connected to pin No.
4 and the end of the winding—that
is, the top—to pin No. 5

Increasing Selectivity
Wlhere the question of selectivity is
not an important one I would suggest
two formers in order to obtain the
maximum efliciency, namely, 10 turns
for the lower half of the broadcast

Pin
__.).N._,/

Pin
n°3
S
N2

Ri63

wave-band and 20 turns for the upper
half. In cases, however, where a very
great degree of selectivity is required,
the prinmry winding can be reducerl
to abhout 5 turns, though this wili,
course, result in a drop m s1gnal
streugth on distant stations.

The windings L, and L, are wound
on another featherweight former. The
primary winding will, of course,

depend to a certain extent on the
H.F. valve that is to be used. In view
643
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of the fact, however, that I have
definitely recommended the use of an
ordinary ILF. valve having an
impedance in the neighbourhood of
20,000 to 30,000 ohms, the correct
number of turns will be 13 for the
short broadeast wave-band.

Here, again, where greater selec-
tivity is desired, the number of turns
may be cut down, If8turnsare used,
it will be found that a Greatly
increased degree of sclectivity is
obtained with only a very slight loss
in signal strength.

The winding I, consists of one-half
only of the whoe inductance which
is in the grid cireuit of the detector
valve and 35 turns should be wound
on in this position. The beginning
of the winding, as hefore, is taken to
pin No. 2 and the end to pin No. 1.
The same gauge of wire and spacing
are employed as in the actial coupler.

The Reaction Winding

We now come to the question of
the coils I; and L, that is, the other
half of the grid coil and reaction wind-
ing respectively.

These are wound on a 3-in. paxolin
former on a 4-pin base, as shown in
Fig. 2. On examining this mount it
will be found that the distance
between two pins, as shown at A in
the figure, is greater than that
between the other pins, namely, B
and C. '

The winding L, is conneccted
between pins No. 1 and 2 and consists
of 35 turns of 22 D.8.C. wound side
by side, or else the same number o!
turns of 28 gauge D.S.C. spaced
one diameter.  The beginning of the
winding is connected to pin No. 1,
and the end of the winding to pin
No. 2. Aspace of }in. is then Teft. and
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the reaction winding put on, the
beginning going to pin No. 3, and the
end, if a fixed winding is used, going
to pin No. 4.

I have found it, however, a slight
advantage to tuke a number of
tappings on this winding and conneet

1 0060606660066600066666660000¢
‘VOQ0000000000000000000000%

:‘: “A curious point with this circuit is: ¢

$$ that the H.T. voltage on the detector &
$s valve has practically no influence on $
+¢ the reaction control.”’ 2‘
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a spring clip at the end of a piece of
flex to pin No. 1, so that the correct
size of the reaction coil may be found
to smt all requirements. The largest
number of turns required will be
35 turns and tappings may be taken
at 20 and 25 and 30 turns from the
beginning.

We will now turn to the question
of the coils for the long-wave band.
The aerial coupler for the long waves
can be obtained from Messrs. Collinson
Precision Serew Co., but should you
wish to construct it vourself you will
need a slotted former in order to
accommodate the number of turns
required. Fig. 3 shows the necessary
dimensions and gives the number of
turns of wire required in each slot.

Long-Wave Aerial-Coupler

With regard to the long-wave aerial
coupler, it should be noted that the
beginning of the winding, that is,
that at the bottom of the former, is
connected to pin No. 4. and the end
of the winding to pin No. 5, the
beginning of the secondary windine
L., is connected to pin No. 1, three-
quarters of the winding being put in
position and a tap taken to pin
No. 3, and the end of the winding
taken to pin No. 2.
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Y4 FORB.B.C 75 FoR SXX
l £ ZAPPINGS

PAXOLIN
FORMER

Y530

For the two windings L, and L., a
teatherweight former is again used.
The primary winding should consist
of 25 turns on an m‘rexchangenble
former, that is, the former should be

wound full, while the secondarv
winding consists of 125 turns of
gauge 32 D.S.C. wound on side by
side, the beginning being connected
to pin No. 2 and the end to pin No. 1.
It may be thought that the primary
18 decidedly on the small side, but if
you desire to obtain absolute stability
under all circumstances on the long-
wave side, complete freedom from
parasitics or other forms of oscilla-
tions, and absolute interchangeability
between long and short-wave coils
without having to re-set the neutralis-
ing condenser, then the number of
turns given above is correct.

Interchangeable Primary

Greater amplification may be ob-
tained by increasing the number
of primary turns to 37, but it will then
be found that it is mnecessary to
readjust the neutralising condenser
when changing over from the short
to the long waves, while if the primary
is increased still further instability
may result whicll can be uncontrol-
lable in some cases.

The ecircuit used in the “ Easy-
Tune ” Four is somewhat more liable
to give instability on the long waves,
owing to the division of the detector
coil into two portious, than a straight-
forwaxd eircuit, and this has therefore
enabled me more casily to determine
the cause of ijustability on tle long
waves when using any form of split-
secondary circuit.

A further advantage is obtained by
the use of an interchangeuble primary
winding for the long-wave coupling,
in that it enables selecttwty again
to be controlled, espeeially in cases
where  severe interference from
Daventry is experienced on Radio
Paris.

Obtaining Maximum Efficiency

The coils L; and I, consist of
125 turns for L- of 32 DR.C, L,
consisting of 35 turns of the samo
gauge wire, spaced & 1. away {rom
the grid portion of the coil.

It is necessary: for the reaction
winding to be quite small for the long
waves, and this is no doubt due to the
increased efficiency of the detector
valve as an H.F. awmplifier on the
longer waves, so that a larger H.F.
component is present in the plate
cirewit. A smaller reaction wiuding
is therefore required.

We now come to the question of
obtaining the maximum ecfficiency
from the receiver. One point that
should be emphasised without further
delay is that the greatest signal
strength is obtained from the detector
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portion of the circuit when the vari-
able resistance across one half of the
grid coil 1s as high a value as possible
consistent with a satisfactory degree
of reaction being present.

Alsq

A3 TURNS
PER SLOT

SECONDARY
WINI/NG

£y

PRI/IMARY

-/
25 TURNS
APER SLOT

763 secrion THROUGH COIL FORMER.

The first thing to do is to see that
the H.F. valve is correctly stabilised,
and the procedure for carrying thls
out has been described last month.
In view of the fact, however, that the
pfutxculdr circuit 1 have emp]osed
1s one thut gives a slight amount of
under-neutralisation  at the higher
wave-lengths, it will cometimes be
found an advantaoe <lightly to in
crease the value of the neutmlmnrr
condenser above that required to give
neutralisation at, say, 250 11.ehe>.
This will give a somewhat more
constant-reaction demand with the
circuit used in this receiver.

Tuning Adjustments
Having correctly adjusted the
neutralising condenser, increase the
value of the re<istance R until
the detector just oscillates when the
two tuned circuits are bronght into
step

This, incidentallv, provides a simple
test of determining whether the two
circuits come into tune at the same
reading on the dial, gnd, should they
not do so, then it is a simple matter
to adjust one of the windings until
they come into tune at exactly the
same reading. It should be noted
that whichever dial reading gives the
lowest reading belongs to the con-
denser tuning the inductance which

4+

has too many turns on .
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Should it be found that the resist-
ance has to be decreased to a fairly
low value before the detector stops
oscillating, then the number of turns
on the reaction winding L, should be
reduced. This test should, of course

be carried out on one of the longer
(Continued on page 673.)
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Great Britain was the first country 1o place
broadcasting in the hands of a single authority.

How our radio programme services have developed is told below.

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

vixg to the fact that broad-
casting was an entirely new

art not more than five or six

years ago, the engineer called upon to
desiun and lay out a series of broad-
cast stations so as to give the hest
possible service thronghout the country
was evidently faced with a formidable
task, and one in which there was hittle
or no previous experience to guide him.

Birth of Broadcasting

This was the difiicuit and onerous
position in which Captain P. P.
Eckersley found himself upon the
inauguration of the B.B.C,, and in a
paper recently contributed to the
Institution of Electrical Engineers
he describes in considerable detail
how Le went to work to solve the
many problems of broadcasting and
how, during the succeeding years,
experience has shown the way to
various Important improvements.
Captain Eckersley’s paper is a com-
pendium of information relating to
general broadcast engineering and
should serve as a valuable guide in
other countries where a broadecast
system is being introduced or may be
introduced in the future.

The British Broadeasting Company
started with a contract with the
Postmaster-General for the erection
of eight stations of 1-kilowutt power.

Relays Required
Tt soon became clear, however, that
the stations of this power, situated
as they were in tlie hearts of large
cities, did little more than serve
adequately areas between a radius of
20 to 30 miles around them. Out-

signal strength (compared with ex-
trancous disturbances) made listening

more of a technical hobby than an
artistic pleasure.

The eight main stations brought
approximately 50 per cent of the
population of the British Isles within
arcas where the programime was not
interfered with by extraneouz dis-
turbances. In order to increase the
effectiveness and scope of the service,
it was evident that more stations had
to be erected or else the power of the
existing ones had to be inereased.

Valuable Additions

Aiter carelul consideration it was
decided to ercct 11 stations, having a
power of 100 watts (this has since
heen inereaged to 200 watts), in many
towns and cities not included within
the serviee arca of a main station.

The erection of this series of
“relay ” stations has many times
been criticised, but it should Le
pointed out that the stations were of

"
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side such areas the wealmess of the = -
A corner of the control room at the Leeds-Bradford relay station.

very great value in building up the
gervice, and it has been shown that
an annual revenue varying from
£5 to £10 was received to the expendi-
ture of every £1 of capital outlay
upon the relay stations.

The relay stations involved only
small capital risk, whereas a high-
power sclieme, had it failed, would
Lave ruined the Company. High-
power stations are wastelul, giving
too great a signal strength nearby
and too weak a signal at a distance.
Add to this the fact that the relay
stations created great local enthu-
siasm, and it will be possible to appre-
cinte their great value to a growing
service.

Use of Landlines
The programmes for relay stations

Lave mostly been provided from
Tondon wie landlines, since it
has been found unwise to dilute

The‘ future of such

stations ds still undecided, and is dependent upon the success or otherwise uf the Regional
Scheme.
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programme revenue hevond a certain
point. The addition of “ relay” to
“ main ” stations hrought 70 per cent
of the population within reach of
uninterrupted service. Tt is, however,
uneconomical to fill the whole area
of .the country with relay stations,
as they are only effective in densely
populated parts, and there is a limit,
which was apparent even in the
early days, to the number of available
“channels.” It may be said that the
main and relay stations were effective
in bringing the British wiban popula-
tion within reach of a proper service,
and it remained to fill in the gaps
and serve those lonelier country
districts where broadcast has perhaps
an even more real function to perform
than in the towns.

First High-Power Station

This was the reason why the
B.B.C. sought, and received, Govern-
ment permission to erect, first experi-
mentally at Chelmsford and after-
wards permanently at Daventry, a
relatively” high-power station using
a much longer wave-length than had
been formerly employed for broad-
casting. The Daventry equipment
comprised at the time of its-instal-
lation the world's first high-power

long-wave broadcast station, and
it has since fully justified its
existence. With tle advent of the

Daventry station the total percentage
of the population living within the
service area of a station was hrought
up to 85 per cent.

The use of so-called ““ long waves ”
for broadcasting has also heen criti-
cised, but it is economical in certain
important respects and, thanks to the
less rapid attenuation with long waves,
the service area for a given power is
greater. The ““ fading characteristics ”’
are better, and service without fading
up to 300 miles is common, in addi-
tion to which interference by spark
transmitting apparatus and from other
causes is much less.

1t is estimated that 50 per cent of
listeners rely upon the long-wave
Daventry station and that no other
station is listened to in 90 per cent
of the rural areas of the country.

““Service Area”
lecently what is known as the
“ Regional Scheme * has been started,
experimentally at first, by introducing
a second high-power medinm-wave
station at Daventry, giving pro-
grammes contrasted with those of

the older long-wave station.
It is rather interesting to notice
that the term ““ service area ” hag
been defined in a special way by the

engineers of the B.B.C., and the
definitions have heen accepted by
the Technical Committee of the Union
Internationale de Radiophonie. The
“service area’ is defined in four
categories as {o'lows :

Four Divisions

1. The “ Wipe-out *’ area, in which
a service from the local station can he
absolutely guaranteed whatever the
sources of extrancous interference ; a
listener within such area will, however,
require a receiver of very special
design if he is to hear relatively dis-
tant or weak stations.

2. The “A” service area. A
listener within sweh area can be
guaranteed service, even if he lives
near to the usual sources of electricul
interference, such as trains, electro-
medical apparatus, electric signs and so
on, and he will have a good chance of
distant listening with properly de-
signed receiving appuaratus.

3. The “ B service arca in which
a listener can he guaranteed erystal
reception with a good outdoor aeral,
but in which he will be at the mercy
of severe types of interference which
occur in perhaps 5 pes cent of cases
normally met with.

100-Mile Radius
(11 C b

4. The service area, which

will be subject to interference from

spark sets, electric trains, atmo-

spherics and so on, but which in time
should be assured of an 80 per cent
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service, because it is loped that in
due course some of the interfcrence
mentioned in the above categories
will be eliminated at the source.

As fading may set in outside a
radius of 80 to 100 miles the obvious
ideal is to make the *“ B’ wervice
area have a radius of 100 miles.

Various factors, such as wave-
length, type of ground covered,
transmitting aerial and mast design,
and 50 on, have their influence upon
the question of “ service areas’ so
that it is always difficult to give an
exact prediction as to what type of
service may be expected at any par-
ticular point. As an average of obser-
vations taken from the London and
Daventry medium-wave stations, how-
ever, using frequencies between 800
and 600 kilocycles, it is possible to
give some rough idea as to the extent
of A, B, and C service areas for
different powers.

Question of Wave-Length

The question of available wave
lengths is also an important one for
the broadcast engincer. In some
recent tests undertaken by night in
winter-time, it was found that two
I-kilowatt stations, 500 miles apart,
their carrier-waves separated by 1,000
cveles, produced an audible heat out-
sude a radius of 2 miles from either
station.  Other tests showed that
stations separated by about 100
cycles in fundamental frequency, and
separated  geographically by 1,500

t3
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One of the numerous earth leads which run under the building at Daventry. 5 XX is
probably the most popular of all our stations, and has earned a world-wide reputation for
excellence of transmission and reliable service.
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miles, produced audible beats at 10
miles from either station,

Added to these specific tests there
is the nccumulated evidence of private
listeners who have from time to time
complained of interference inside the
“ 137 gervice area, due to the hetero-
dyne produced between the station
to which they are listening and some
other station.  These effects are
chiefly noticeable at night and, of
course, progranunes are listened to
by a maximum number of persons at
mght.

The Heterodyne Problem

In order to obtain a solution of the
problem of the heterodyne inter-
ference we cannot seriously rely upon
any principle other than adequate
separation of fundamental frequencies
between stations which are within
3,000 miles of one another. Various
suggestions have been made {rom
time to time to overcome this type of
interference, but takinginto constdera-
tion the rapid growth of small-power
stations in many parts of the Con-
tinent, the desire of many countries
to have a service at small capital
cost, the expense involved in ex-
tremely high-power stations and the
growing need for alternative pro-
grammes, it is obvious that even a 10-
kilocycle separation of fundamental
frequencies is really insufficient, whilst
anvthing less tban that degrec of
suppression is in practiec impossible.

The separation of 10 kilocycles
makes room for 101 stations within a
frequency span of 1,500 and 500 kilo-
cycles.

Realising so long ago as 1921 that
i stations were to go on being erected
at a rapid rate, if the frequency
span allocated were not further ex-
tended, or if some international agree-
ment were not arrived at, broadcast
development would suffer a severe

— e e
When the London station 2 L O was moved from the Strand to Oxford Street many

alterations were made, and the transmitter was brought right up-to-date.
graph shows part of the main transmitter, situated just beneath the aerial on the roof of

check, the B.B.C. offered invitations
to representatives of other countries
to meet in Loudon for a discussion
of this important question. This
resulted in the formation of the Union
Intervationale de Radiophonie, with
headquarters in Geneva, The organi-
sation is framed to allow discussions
between different nations on all
matters relative to broadcasting in
its international aspect.

The wave-length problem which
confronted the Technical Committee
of the Union was casy to state,
although very diflicult to solve:
There was rtoom for roughly 100
stations; there existed more than 150
stations ; more stations were being
built; what, then, was to be done
about interference ?

The Geneva Plan

On the suggestion of Captain
Eclkersley (who is 2 member of the
Technical Conunittee) a compromise
was arranged. Of the 100 available
wave-lengths, 84 were to be allotted,
according to an agreed formula, for
the exclusive use of the more impor-
tant ISuropean stations, while the
remaining 16 were to be shaved by the
surplus stations.  The “ Plan de
Geneve,” ag it is called, was based
upon these principles and was put
into practice on November 14th,
1926. Under this plan, Britain has
nine exclusive wave-lengths. Counting
Daventry long-wave station there
are ten channels in all available for
British broadeast.

Now we cone to a question which is
of very particular interest to the
broadcast listener, namely, the
question of alternative programmes.
It is true to say that the provision of
alternative programimes more than
doubilles the value of a broadecast
service. An alternative progrannne
has two advantages: First, 1t tends

Selfridges.
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to satisfy a larger number of persons
because there will always be an
alternative choice, and, secondly, each
programme is able to achieve artistic
unity and need not consider com-
promise.
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Tor such a service to be practical,
it is obvious that the two transmission
strengths should be equal. If, for
instance, a listener lives within the
“(” gervice area of one programine,
e should also live within the “C”
scrvice arca of the alternative pro-
gramiue.

Jritish listening has so far been
conducted upon a technique in which
the average listener has been content
{o listen to one programme. In con-
sequence, maiy receiving sets arc in
use which, to all intents and purposes,
do not ““ tune  at all. This is parti-
cularly found in ““ wipe out” and
“ A 7 gervice areas, where the listener
has taken the greatest libertics, but,
thanks to the overwhelmingly loud
signals, has to some extent been
satisfied.

Any scheme of hroadcasting must
rely to some extent upon the possi-
bility of linking any studio or micro-
phone point to a distant transmitting
station. This is most conveniently
done by the use of telephone lines.

It has been found by experience
that it is quite practical to rely upon
the use of such a form of conuection.
No serious loss of quality in the
transinission need be feared if proper
precautions are talen.

<

Inter-Linking

It is interesting to consider how
it may be possible to link national
systems (already linked by landline
between themselves) so that a world
system of broadcasting may be estab-
lished. No engineer would think ol
using anvthing but landlines for this
purpose, but the landline method of
connection has its limitations ; it can-
not be used, for example, where it
Las to pass under considerable sea
areas. The success of the London to
New York radio-telephone service has
brought up the question as to whether
a similar svstem might not be used
{or linking up different national broad-
cast systems.

An ideal scheme might seem to base
itself upon the erection of a giant
central station radiating from one
point as many programmes as there

(Continued on page 674)
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small stiff spiral brush, each of which
is useful after soldering operations,
and they are capable of getting into
all sorts of odd corners to remove
offending material. The small one
can be inserted into valve holder,
coil holder and dry battery sockets,
and twisted round to clear dirt, the
stiff bristles ensuring that the work
is properly carried out.

Other Items
~ A camel-hair paintbrush, such as
the one shown with a long white
handle, is very useful for cleaning up
panels, tops of accumulators (after
being rubbked with a rag), dry bat-
teries, the loud-speaker horn and the
baseboard generally, and is capable
of getting into very out-of-the-way
places, but the {avourite one is

Peculiar and apparently untraceable crackling noises, fading, poor signals, and many
other *“ faulis” can often be attributed to the evil effects of dust.  The remedy |s
obvious, keep your sefs and batteries clean by the means indicated in this article.

By H. J]. BARTON CHAPPLE.

N~ accumulation of dust on a
wireless receiver will sooner
or later bring trouble in its

train.  With the oider tvpes of sets,
which were constructed so that they
had a fairly large horizontal panel,
serving to accommodate a large
proportion of the components exposed
to the air, the eflects of dust were more
marked, but even with the present-
dayv designs favouring a vertical panel
carrying the fewest of coutrols, the
componentsin this case being mounted
on a horizontal baseboard and all
housed in a cabinet, the problem is
still one that requires careful atten-
tion.

Althongh apparently totally en-
closed, particles of dust have a
knack of getting inside the cabinet,
and 1t behoves the possessors of sets
periodically to overhaul their re-
ceivers and remove all traces of
dust from the interiors as well as
from the front panel. It is {fairly
well-known how the spaces between
the fixed and movirg vanes of
variable condensers are favourite
" parking places ” for dust particles,
and unpleasant crackling noises can
frequently be traced to this source.

Cleaning ‘‘ Variables”

Probably the best plan to adopt in
these cases i1s carefully to insert a
feather or pipe cleaner between the
vanes and remove any offending
particles, but there are other spots
which serve as “ danger zones” asg
tar as dust is concerned.  Bad leakage
effects on what was previously good
msulating material can be caused

by any undue dirt accumulating ¥

Letween terminals or contacts, and
receiver performances have, in many

cases. been wholly upset as the
result of this.

When a set is first constructed,
particular attention should be paid
to ensure that the soldering flux is
used sparinglv, and, after joints are
made. superflunous material must be
wiped away so that the work is
quite clean, otherwise this material
will soon collect dust and cause
deleterious eflects by reducing insula-
tion resistance to very low values.

Necessary Equipment

It does not take long to do the
“spring cleaning 7 provided one hag
the necessary simple equipment, and
the accompanying illustration shows
the four brushes which I always keep
by me for work of this character,
and the combination proves equal to
any occasion. There is a large and

undoubtedly the wireless hrush, also
depicted in the photograph. The
hair is particularly soft, and is held
in a close wire spiral passing through
the centre. This is bent round at the
top, and although normally the
brush diameter is 1} in. it will
close up to a very narrow thick-
ress, and this proves a most effective
dust remover in all circumstances.
If one’s set has been standing idle
for some time in a spare room, the
dust is liable to be so thick in parts
a3 to necessitate the use of the
“blower " attached to the * do-
mestic”  vacuum cleaner, but a
periodic clean-up of any wireless set,
whether in use constantly or not,
is really essential, {or as far us wireless
is concerned it can be said quite
truthfully that “ cleanliness is next
to good reception,” and a little time
spent in that direction is duly
rewarded by improved results.

KEEP YOUR SET CLEAN

e e it Ao iciwobviadie

n

e r————— e i, ¢

The four types of brushes used by the author. The largest one is a special soft ‘* wireless '

brush, the next in size is an ordinary soft paintbrush, while the two spiral cleaners are
us=ful for dealing with valve sockets, coil sockets, and similar awkward items.

648

WWW.americanradiohistorv.com



June, 1928

Mobern WIRELESS

weight and bulk. and the otler i the

By KEITH D. ROGERS.

tion of anode current for the whole

|
< choosine a circuit for a portable  SUIIEBIIITHWIINE - H L. one has 1o keep down the
receiver there arc two 1nuin The  sensitivity of a porvtable = uvumber of valves, and possibly the
things which have to be con- reeciver is lavgely dependent upon = pumber of stations to be received, and
o ) N - 1. A " the valves employed asis explained = r . .
aidered.  One 18 the questicn of in ihis article. = to watch very carefully the consump-

question of reception and receptive
powers.  The former will, of course
have to be answered with <cnecial
recard as to the uscs to which the
set will be placed.

The Question of Weight

For instance, il you want the
receiver for use at picnies  and
out-of-door recreation, and have no
means of carrving it other than in
vour own hands, so to speak, then the
weight certainly must be cut down.
It is no good having a multi-valve set
with a heavy, stout case and loud
speaker and plenty of H.T., and all
the luxuries which might go with such
a set, unless you have some means of
transporting it.

I know of several sets on the
market which are really fine jobs from
the radio point of view, but when
looked upon from the point ol view
of portability are quite outside the
pale, which, of coursze, is because they
are designed not to be used for porta-
bility from the point of view of ore
being able to carry them about from
place to place out of doors, hut so
that they can be used in any room in
the house without having to be dis-
connected. In other words, they
are tronspoilable sclf-contained re-
celvers.

Quality and Sensitivity
When one has decided upon the
ratter of bulk and weight, one has to
decide upon what type of reception is
to be obtained. For instance, one may

SRR e

have “phone or loud-speaker reception,
and tu the latter one mayv have recep
tion of good quality, or of jus
medioere quality, while together with
the point concerning reception goes
the question econcerning sensitivity or
range of reception.

IS a loud speaker is desired, several
valves will have to be used, and vou
will have carefully to consider the
types of valves you would emplov.
Whatever kind of reception, whether
‘phone or loud-speaker, 1s desired.
one will naturally employ valves
which will give the maximum signal
strength  under the circumstances
and while in a telephone recciver
one cannot go very far wrong from
the point of view of quality, when one
is dealing with a set which is to be
used to work a loud speaker, the
quality will Jargely depend upon the
circuit and  especially  upon  the
valves used in that cireuit.

The H.T. Problem

No in a portable set, as in others, the
question of sensitivity and quality
have to be considered together, one
against the other, and a compromisge
made which will best suit the needs ot
the owner of the set.

It stands to reason that in a port-
able receiver onc does not want to
carry about any more H.T. than is
absolutely necessary, and in order not
to need a tremendous amount of
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set—which means a carefu) watch on
th anode
valve.

current ol the last

A Typical Example

Let us take a tvpleal form of
receiver; cmploying four valves, an
ordinary H.I'. stage, followed by a
detector working on the grid-leak
prineiple, and then followed by a
resistance  and a transformer or
another resistance-coupled amplifier

ideal valves

Four-electrode valves make

for small portable sets, and enable good

results to be obtained with very small
anode voltages.

Now it is obvious that in an H.F.
stage one can usc either an ordinary
H.F, valve or a screened-grid valve,
while whereas the latter mav be very
efficient in its operation, it requires
far more screening and careful design

(Continued on page 674.)
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© American Views On Home Television =
« AMEriCan VIEwS Uh f10ime 1 eievision *
s K
B3 Some trenchant transatlantic comments concerning the  Simple #%
P Televisor ’ and the present position of Television in general, I
He A HeHe e e A AAAAE SIS

parts have appeared on the

English market seems to have
caused a good deal of interest in
American amateur radio circles, and
in the June issue of “ Radio News,”
the London correspondent of that
paper has a “ message,” which he
cabled over at the request of his
editor.

In the course of this message he
says:

“The ‘Televisor’ described i3 a
very crude piece of work ; it serves as
both transmitter and receciver; to
acoid synchronising, the two dises sit
on the saie spindle.*

4 I Nge {act that television sets and

Many Dificulties

“In practical construction, this
‘ Televisor* model appears (o offer
meany difficullies to the fan; he is
asked to invest also in a four- or five-
stage audio amplifier to boost up the
received impulse so that the impulses
can flash a neon lamp! The ‘B~
voltage required for this purpose is
given as four lo six hundred volls;
as the power tube specified is a most
expensive transmitting tube.

I am afraid (hal the Baird systen
1s hopeless, after all. It cannot give
sufficient detail and, if you glance
through recent copies of English radio
wagazines, you will find quite un-
hiased opinions of leading physicists
which point to.only one conclusion
—samething radically different and
novel is wanted ¢f television is lo be a
sister science (o radio.”

A Matter of Perspective

The “ Radio News ” editerial com
ment continues as follows :

“ From the contents of this letter,
it might seem as though someone
had been trying to {oist on the public
something which operates—yes, in-
deed —BUT HOW ? O course, a
store with such a high reputation as
Selfridge’s enjoy cannot atiord to
spousor anything that smacks of
crookedness ; but it is true that the
mauagers of the store are not scientists
or engineers, but only enterprising
merchants.

““These business men might be
shown a screen on which appeared a
silhouette of a man’s face, and be
told that ““here is Television.” If

they had never seen anvthing better,
with what could they make a com-
parison ? Therefore, the store’s
advertising carried only the impres-
sions of laymen desirous of heing first
m a great and profitable field; not
that of trained radio men who have
seen the most successful demonstra-
tions in television, and can judge of
the comparative merits of the per-
formance.

Only a Toy

“Such advertising, therefore, is
bound to cause a reaction-in readers’
sentiments, and scepticism, to even
an undeserved extent. The backers
of a promising invention who have
but Lmited capital, and wish to retain
control by financing the device
through popular sales of stock, face
the problem of attracting investors
throngh  striking and  skillully-
arranged publicity. In so doing,
there is a great danger that exagger-
ated or over-optimistic propaganda,
even though it is permitted bus
passively by the promoters, will cast
doubt on their proposition in the
minds of the well-informed, and for
only a short time appeal to the
credulity or inexperience of the public
and the unwary experimenter.

—
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“Readers of ‘Radio News’ are
again assured that, whenever there is
a really-worth-while development in
television available to the constructor
and to the public, this magazine wiil
he the first in giving them (ul] details.
Until the laboratory apparatus, which
has made possible the remarkable
demonstrations we have in previous
1ssiles described, is released for public
sale, the amateur can make nothing
in his workshop except interesting
toys—such as that which might be
built up out of the components
offered by Messrs. Selfridge.

Television Not Yet Here

“ As related in the April issue of
‘Radio News ’ (on page 1163}, we have
talked with engineers of the General
Electric Company and of the Bell
Telephone Laboratories, and they
put the time for the amateur to come
into the field at five years hence.
They are, of course, conservative
gentlemen, and the time may be only
three years from now, or less—but,
anyhow, it is nof now

The above extracts {from the Radio
News” need no coillment; but
readers who have perhaps considered
the Moprery WIRELESS television
policy rather pessimistic will nro
doubt realise that, even in America,
our policy is supported and sub-
stantiated.
*Editorial Note :—Tlhe “ Radio News" corre-
spondent makes a slip at this point. The
machine actually incorporates two discs
mounted on separate spindles and driven by
separale motors. both discs being required for
transmission. One of these same discs is also
used lo re-build the received image.

£
1

Rene Bertrand, a French electrical engineer, with the device he has invented for pro-

ducing musical sounds electrically.

He claims that his ¢ instrument ”’

is easier to

play and has more possibilities of range and power than other devices of the kind, such as
the Theremin apparatus which has recently been heard in most of the large cities of the
world.
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New Mullard L.F. Transformer—A Celestion Loud Speaker—A Short-wave H.F. Choke—
The *“ Time-Saver "—The New ““ Lotus” Plugs and Jacks and Jack Switches, etc., etc.

New Mullard L.F. Transformer
) AD it been our practice to judge

by appearances, we should

have put aside the sample
Muliard Permacore L.F. transformer,
which recently arrived. as being an in-
cflicient component. It has the size
and weight of the smallest of the so-
called cheap transforiners, but we
must say right away that its per-
formance *is that of a high-grade
product.

Its compactness and lightness has
been achieyed by the incorporation
of a new design. Incidentally, the
silver wire used for the primary
winding in order to provide a high
conductivity also has the advantage
that 1t stoutly resists deterioration.

Nickel is used in the secondary
winding, and the core is of a special
iron known as * Permacore.” In this
way the component obtains an effi-
ciency out of all proportion to its
dimensions.

There is an unusnally high degree
of transference of eunergyv, and the

Thisis the “Permacore’’ L.F. transformer,
which, altheugh it has a high degree of
efficiency, is remarkably small.

primary will handle large D.C. cur-
rents without satwration. Its curve
is very straight from 200 cycles
upwards, and the falling off below
that figure still gives a large percen-

tage of amplification down to 50
cveles.  Messrs. Mullards say that
the windings of their transformer
have been so selected that no reso-
nance peak occurs at about 8,000
to 10,000 cyecles, as in most other
makes.
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It is, in fact, a very excellent trans-
former, and can take its place in the
highest grade of this kind of com-
ponent, with the added advantage
that it is ideal for portable receivers
owing to its small size.

Price Reductions

Messrs. Ripaults, Ltd., inform us
that their well-known lateral-action
condensers have recently been greatly
improved.” Furthermore, they have
found it possible to reduce the prices,
either the 0005 mfd. or -00025 mfd,
now being available at 10s. 6d. each,
without dial. The price of the slow-
motion dial 1s 4s. 6d.

A ‘“‘Celestion” Loud Speaker

Good loud speakers are of com-
parative excellence—there are good
loud speakers which we cannot en-
thuse about because we have heaxd
much better ones. We wish we could
adopt some sort of scheme of classifi-
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cation such as percentage figures, but,
unfortunately, there are cousidera-
tions such as that of price which
make this impracticable.

For instance, not all of our readers
would be able to afford £7 Ds. for an
oak version, or £7 10s. for a mahogany
version, of the model C.12 * Celes-
tion ” loud speaker, but we do not
think that anyone could quarrel
with such a purchase. It is one of the
very best instruments we have heard.
In our opinion this €.12 runs the ex-
pensive moving-coil variety very close.
It has practically no colour and itz
projection is crisp and clear. It pro-
vides ample bass, and speecli is almost
uncannily natural,

It is of the cabinet cone type, and
its dimensions ave 14 in. by 14 in. by
6 in. We thorouchly endorse the
makers’ elaims that its outstanding
features are “its seusitivity, its
ability to handle great power, and
its even respouse.” Its construction
is tastefully and heautifully carried
out. The woodwork displays &
Ligh degree of craftsmanship and,

calESTION.

The “Celestion’’ C.12. A high-class loud
speaker.
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altogether, the speaker has a most
handsome appearance. We consider
it an excellent proposition and very
good value for money.

The Stewart-Warner
Reproducer

Amateurs looking for a variation
in the usual design of loud speakers
should be interested in the Stewart-
Warner Reproducer due to the Stewart
lingineering Co., Ltd., of Long Acre,
London, W.C. It is a heavy instru-
ment, finished in antique bronze, and
it bears graceful figure mouldings
in a sort of Grecian style. It is a
totally enclosed model, and has no
adjustments. Although it is sensitive
it will also carry fair inputs. It has
not the projection of the open cone
type, but the reproduction is clear.
It 18 moderately-good on speech, and
hag a fair bass. lts price, complete
with a length of silk flex, is £6 15s.

Trix R.C.C. Unit

Messrs. Ervie J. Lever (Trix), Ltd.,
of Clerkenwell Green, London, E.C1,
have produced two R.C.C. unita
They are known as the A and B types
tespectively.  The former iz for use
immediately following a detector
stage, or after a medium-impedance
valve. The B type is [or use after
high-nnpedance special  resistance-
conpling valves, and employs high
values of anode tesistance and grid
leak. The units are compactly built
intc moulded bakelite cases with
vickel-plated terminals. They retail
at bs. 6d. ecach. On test we found
them quite satisfactory and the re-
sistances embodied were found to
carry the moderate currents handled
recordable variations.

A Short-Wave H.FF; Choke

An 1LF. choke as normally used
in a receiver employed for the recep-
tion of the ordinary broadeast stations
does not need to be ultra eflicient,
but on the short waves the reaction
choke becomes of paramount impor-
tance. As a matter of fact, practi-
callv any det.-L.F. or det.-2 L.F.
receiver will successfully bring in the
short-wave stations providing 1t has
a moderately efficient capacity re-
action control and providing the
necessary coils are used and the
H.F. choke replaced.

Copstructors will no doubt note
with interest that Messrs. Durue-
Jones & Co., Ltd., have produced #
version of their very well-known
H.F. cloke, which is suitable tor sets
tuning from below 10 metres up to
100 metres. The choke retaing its
familiar tapered evlindrical form

and its exceptional compactness.
One was included in a special short-
wave receiver built by the “ M.W.”
Research Department and found to
be completely satisfactory.  Con-
struetors nced have no hesitation in
embodying this component in their
next short-waver. = It retails at
7s. Gd.

The * Time-Saver”

Something quite new in the way of
radio station logs has recently been
placed on the market by Messrs.
Adsigns, of 265, Strand, W.C.2. The
neat little article can be screwed to the
lid or to the front of a set without
detracting from its appearance. In
prineiple 1t is similar to a small roller
blind. By pulling a nickel ring at the
bottom some 10 in. or so of white
linen can be pulled out.

This has printed on it all the
well-known Dbroadcast stations to-
gether with wave-length details,
and so on. Three columns are pro-
vided for the insertion of dial readings.
When the ring is released the log
springs back mto the case. The
“ Time-Saver " should, in our opinion,
achieve popularity both on account
of its novelty and its genuine useful-
ness. It appears to be quite reason-
ably priced at 2s. 6d.

New Lotus Components

There is no neater and, in many
cases, no more clliiclent method of
switching than by the use of jacks

A section of the Marconiphone Public
Address gear with which the historically
famous York Minster has been equipped.
This amplifier can, if necessary, operate
seven loud speakers, including one placed
outside the building for the benefit of
“overflow *’ visitors.
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and plugs or jack switches. But,
Intherto, many constructors have

been debarred fron using them owing
to the fact that they necessitated
soldering. It will be, therefore, good
news to many of our readers when
they learn that Messrs. Garnett,
Whiteley & Co., Ltd., of Liverpool,
have placed a most comprehensive
range of jacks and jack switches on
the market, all of which are provided
with terminals instead of with the
more usual and irritatingly closely
placed soldering tags.

The ““ Lotus ” jack switches will be
of exceptional interest to radio set
huilders. They are push-pull switclies
which are just as easy to mount on a
panel as the familiar and simple on-
off tilament switch. Indeed, this
comprehensive Lotus range includes
a battery switch at 1s. 6d.

Only one hole has to be drilled in
the panel to mount even the double-
throw double-pole jack switeh, and
the six terminals on it are widely
spaced and most accessible. Neverthe-
less the switeh is compact and neat
in appearance. Similarly to all other
“Lotus ” components, it is well
made and nicely finished. The action
is positive and the contacts firm and
good. The price of this D.T.D.P.
jack switeh 1s 4s.  The other jack
switches are similar in design and
similarly attractively priced.

There are five jacks available, rang-
ing from the single-circuit type at 2s.
to a double filament-control jack at
3s. The Lotus jack plug costs 2s.
Messrs. Garnett, Whiteley & Co., Ltd,,
are to be congratulated on their new
productions which will undoubtedly
open a new field of interest to many
constructors.

An Amplion Extension

Owing to rapidly increasing busi-
ness, Messrs. Graham Amplion, Ltd.,
and its subsidiary company, Messrs.
Alfred Graham, Ltd., have found it
necessary to acquire new and exten-
sive premises comprising 165,000 sq.
[t. floor space at Slough, Bucks.

A Useful Book

Messrs. Longmans, Green & Co.,
Ltd., recently sent us a copy of
“ Intermediate Electricity and Mag-
netism,” by R. A. Houstoun, M.A.,
D.8e., It is a book the serious ama-
teur should have on his bookshelf in
order that he can from time to time
refresh himself in what are the basic
clements of his hobby. A chapter on
electrical .oscillations and waves is
mcluded. There are well-drawn and
informative illustrations in practically
every page.
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he TRAI

that NEVER EAKS DOWN

Nearly two years ago every one of Lissen’s expensive
transformers was withdrawn in favour of the present
Lissen transformer. For not only does this one
amplify fully every note, every tone, every harmonic,
every overtone, but it never breaks down.

Many tens of thousands ol these Lissen transiormers have becn sent out.
They are being used in all kinds ol circuits in all parts of the world
including India.  India has a notoriously bad climate for transiormers.
There is a humidity in the atmosphere which has played havoc with
expensive transiormers of all makes and countries of origin, but the Lissen
transiormer has withstood the Indian climate without the slightest trouble.
It has earned there, as it has at home, a reputation for never breaking down.
You can use it in every circuit, no matter what other transiormer may be specified
It will suit every valve, and it will give you full satisiaction all the time.

You can test it
for 7 davs!

We challenge comparison of it against the most
expensive transformers or chokes you can buy on
money-back terms. You can return it to any
dealerwithin 7 daysof purchase and he will willingly
refund your money if you fail to prefer the Lissen
to any other transformer you have tested against it,
nomatterhow expensive those transformers may be.

8;’
PRICE &

Turns ratio 3 to 1; resistance ratio 4 io 1.

Guaranteed for
12 months

Use the Lissen transformer instead of any other transformer that may
be specified in any published circuit.

LISSEN LIMITED,

20-24, FRIARS LANE, RICHMOND, SURREY

( Managing Director: Thomas N. Cole.)
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The Plain Detector
S1r,—1 am glad to sce that MopERN
WiIreLEss has of late been devoting
more space fo plain detector sets
(some [and why not all 2] for short-

wave work). Given a fanly good
aerial (my own is 60 ft. Jong and
40 ft. higl), it seems that a good
detector will bring in any signal which
rises sufficiently above the general
level of X's, mush and muddle to be of
any use on any set. It’'s a pity
H.F. stages don’t refuse to amplify
this background, but, alas, they seem
to delight in exalting it, and the
noisiest set I know is the 8-valve
super-het.

If a detector set is made to work
well down to 13 metres, will get good,
clear signals from 3 L O (Melbourne),
and very loud signals from 2 XAD, it
will work well enough on the ordinary
broadeasting bands, and there is no
difticulty in designing a quick change-
over by shifting coils. Such a set, with
two good L.F. stages, is very satis:

efactory for any sort of loud-speaker
work.

Our “local ” station here s
Daventry, 250 miles distant, and we
are quite 200 miles farther from the
majority of European stations than

The Plain Detector—5 S W in
Chile—Regarding 5 G B, ec.

light, but {ades a good deal after dark,
while 5 & B is weak in daylight and
varies from very strong indeed to
very weak at night. Spanish stations
are easier here than in the S.E. area,
and often at great strength. French,
Italian, Polish and German stations
are nearly as easy here as in Sulfolk,
while practically everything N. or
N.E. of us i3 very badly screened.
Yours faithfully,
F. C. Jaues,
St. Mawes,
Cornwall.

5S W in Chile

Sir,—Your March number contains
a comment to the effect that reports
of the reception of 58 W, the new
short-wave station of the B.B.C., will
be welcomed.

On February 21st of this year I
completed a two-valve receiver on
the lines of the two articles in your
1927 Christmas Number.  Within
five minutes of testing out I was
listening to music {rom London, very
clear in the ’phones, but subject to
considerable fading.

Since that date I have added
another valve and wmade various

TV S Rl PR RO oo eR RN A S AT o

London is, but the station-getting I

powers of such a simple 3-valve set
lLiere compartes quite favowrably with
vour published reports of, say, the
S-valve ““Solodyne.” The selectivity is,
of course, lower, which doesn’t matter
Lere. The quality is equally good.

My own 5-valve “Solodyne ™ has
been a ““ quarry for parts” for some
time, and the general tendency here
1s to alter H.F. sets to plaiu detectors,
m spite of our very uniavourable
position.

Cardift, only 100 miles away, is
usually maudible on anything. Ply-
mouth Relay (45 miles) is very strong,
but leterodyned six deep. Bowrne-
mouth, at 170 miles, is moderate
strength, but usually useless from
interference. Of the two Daventrys,
3 X X is strong and rchiable in day-
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Workmen erecting one of the giant masts at the new station at Teheran.
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changes, and my set now consists of
detector, one transformer-coupled L.F.
and onc choke-coupled L.F., with
series-controlled reaction, and careful
by-passing of all stray H.F. currents.

58 W is now on the loud speaker
at fair strength every night from
10 p.m. to midnight, and is much en-
joved. Unfortunately 8 p.m. herve is
midnight at home, and at the end
of this month the introduction of
Summer Time both here and in
England will increase the time dif-
ference to six hours. As there is no
transmission as yet during the week-
end we shall not be able to hear much -
of the Old Country during our winter.

We are anxiously looking forward
to liearing some definite news as to
the promised extension of the times
of transnussion, and if you could sce
vour way to publish an authoritative
statement you would be doing a great
service to a large number of Britishers
abroad.

Stations KDKA, WGY, and
2 X A F are well received here later
in the evening, hut credit must be
undoubtedly given to our own home
station for the manner in which it
comes through the ether. Tle latter
is “ one low=frequency valve ” better
than the Americans, and can be regu-
larly depended upon, whereas the
U.S. stations vary in strength from
night to night.

The broadeasting in this country
and the Argentine on ordinary wave-
lengths is poor in the extreme, and
the atmospherics around 200-500
metres have to be heard to be De-
lieved. Components are costly and
difficult to obtain, but short-wave
transmissions are opening up the
possibilities of good reception here
little by little.
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THIS special enlarged number of *Radio for
the Million” is waiting for you ... send the
coupon to-day. In it there are over 20,000 words
of intense interest to every radio owner and a
special message to those contemplating the pos-
session of a first radio receiver embodying every

modern refinement.

America on the
Master Three
The tens of thousands
of owners of this
amazing three valye
receiver are given in
this new issue the
magic key to the re-
ception of American,
Continental and Aus-
tralian stations on
the fascinating short
waves. Many letters
from owners of Mul-
lard P.M. Sets are
published describing
remarkable trans-
world results.
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The
Mikado P.M,

—a wonderful two
valve version of the
Master Three, giving
pleasing, powerful
and certain results in
return for a minimum
outlay of time and
money. Anyone can
construct the Mikado
P.M. regardless of ex-
perienceorskill. Com-
plete instructions and
simplified Blue Print
are supplied free with
every copy of this
issue. Make sure of
your copy.

Mullard

MASTER, - RADIO
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I manage to get your valuable paper
month by month, and 1t is much
appreciated.

Yours faithfully,
G. R. Jouxsox.

Casilla 1874,

Valparaiso,
Chile, S. America.

Regarding 5 G B

Sir,~—I was very surprised indeed
to réad the selfish and insulting
letter from Mr. C. P. Brown in your
Mareh issue.

I am afraid that in his anger he
has let himself go a little too far.

In his remarks about 5G B, he
says that it was made directional
because Birmingham “ sereamed,” as
he calls it, when their local station
was closed down. I should think
that onc of the most important of the
provincial cities has a right to com-
plain when its local station is replaced
by one at some distance, which, as
Mr. Brown himself admits, cannot be
received at all well in Birmingham,
while alnost every other large city
still has its *“ Jocal.”

[n these circumstances it was up
to the B.B.C. to give Birmingham the
very best serviee possible from 5 G B.
Mr. Brown speaks as though 5G B

P, AT Niothee

Loud speakers are now being used exten-
sively at railway termini for announcing

This illustration
at Liverpool

platform arrangements.
shows the ‘‘“announcer’’
Street.

was quite eflicient, but was made
directional deliberately. I thought it
was well known that, owing to
screening from the 5 X X masts,
reception was poor in one direction.
Would it have been fair to make that
Jirection that in which Birmingham
fay  when Londorn already had its

local station, and Birmingham had
nothing at all

With regard to his remarks ahout
the new transmitter being fifty miles
trom London, if this is to be the case,
and it 1s to serve both the South and
the Midlands, I see no reason why
those in the South should not have
to reach out as far as the thousands
who live in the Midlands. It is the
fairest way—in fact, the only fair way.

As a matter of fact, I belicve the
first Regional station is to be about
ten miles north of London ; if that is
not near enough for Mr. Brown, for a
30-kw. transmitter, T should like to
know what he does want. Incident-
ally, the lot of the distant listener,
with this high-power station right
on top of him, will not be very
cuviable.

At any rate, when the scheme is
completed, Mr. Brown will have the
satisfaction of knowing that Midland
listeners will have to rcach out about
100 wmiles for their programmes, if
one may go by the scheme outlined
in the B.B.C. Handbook. It appears
from this that while the Regional
stations will be outside all the other
prineipal eities, we shall be totally
tonored.

As a watter of fact, although the
position is pretty hoepless here with
regard to crystal sets, and not too
good with valves, H.F. valves are
certainly unnecessary to receive 5 G B
cliiciently, and 1 see no reason why
conditions should be ditferent with a
similar station the same distance from
London.

The fact is, I am afraid, that
Londoners have got a very inflated
idea of their own importance, and
want absolutely perfect service at
the expense of everyone else. Why,
when there are only five stations
available, should one be devoted
almost entirely to London, leaving
ounly four to serve the rest of Great
Britain ?

Yours faithfully,
Barry J. Davis.

Birmingham.

An Earth-Plate Tip

Sir,—I enclose sketell of a little
tip re earth plates, which may be
Lelplul to some of your readers. The
sketeh explaing itself.

By this means one can be certain
that nothing has gone wrong under-
ground, as the soldered conncction is
always visible.

Yours laith{ully,
A. . Barrow

Bexley, Kent.

65t

www.americanradiohistorv.com

June, 1928

‘“My Broadcasting Diary”

Sir,—In the article “* My Broadcast-
ing Diary,” in a recent number of
vour always very interesting paper,
Mopery  WireLess, there is the
sentence :  ““The only point that
ceicerns  the public is that the
programine service should be the best
available, and that everv possible
penny should be devoted to the
progranuies.”’

With this, every listener will whole-
heartedly agree.

Dwring the past twelve months
thete has been a great improvement
in the programmes, and much of the

D707
e vl Sree 7
s

RZio

The ecarth-plate modification referred to in
Mr. Barrow’s letter on this page.

present grumbling is unjustified. Still,
there is much room left for improve-
ment. But I much doubt if outside
grumbling from listeners is going to
elfect mueh more without inside help
at Savoy Hill. It secems to me that
what is really nceded is someone in
authority ‘here who is really keenly
interested in the question—as a whole,
and not just keen on one or two of the
many types of programme which
must be broadcast to suit different
tastes. At present, as of course you
know, there is no individual, or Board,
as supreme or central moving force
in connection with this very important
branch of the work. The members of
the Corporation will have nothing to
do witli it—and a very good thing, too!

But surely there is one official who
not only might, but who ought to
make it the chief patt of his work—tlhe
Director-General.

Rumour is again afloat that Sir
John Reith is retiring from that post.
This may ov may not be actually a
fact, but its persistence seems to
indicate that he is at least thinking
of retiring.

Cannot semething be done to secure
someone as his successor who is known

{Conlinued on page 677.)
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' lmur Valveh| ld.c r's w M-.

SIX- SIXTY VALVES

The re e..puon of your receiver will
mmprove out of all recognition

Full Partwulars post free -Wnte today

LT A e S T S R S Rl s Sy e -,ta o 31K
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e a1

Adut. of The Electron Co., Ltd., 122-124, Charing Cross Road, London, W.C.2. Tel.: Regent 4366
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Ideas ‘“ Stolen”

T3i1s month television has for-  ray oscillograph at the receiver. Each

T saken startling technical pro- month he makes an increase in the Baird says the American Telephone
gress for husiness development.  number of wnits into which he can 59 Telegraph Company have come

When the whisper that Baird Tele-  split his object, and each month M. ;¢ \ith several bright ideas he had
vision Development Company, Ltd.,  Holweck is able to report an increase years before. Jenkins, too, says that
had sold American yights ““for a  in the seusitivity of his screen or & [gme of his rights were stolen for the
laroe sum 7 reached the Stock Ex-  reduction in the potential necessaty  famous Washington-New York de-
change, one pound shares which not  between the filament and the grid. onstration by the A.T. & T.
long ago were fourtecn shillings leapt ~ For 30 years M. Beélin has been experi- The telephone company turn round
in a few days to £2 17s., and one mentinyg in television. and accuse Jenkins of infringing their
shilling shares rose to twenty-ono patents in demonstrations he has given
shillings. I know a man who sold his Patents First before members of the Government.
shares and pocketed €125 profit. A man who hag a television idea A case in the courts is threatened,
and not the £10,000 needed to trv it but it is the opinion in America that
out, asked e the other day to offer  both sides will wait to see who is the

Sir Charles Higham has been c¢n-  the idea for him to a large clectrical — first to make money out of sets cou-
listed in the hooming forces of tele-  firm. The company are interested, taining the supposedlyv stolen ideas,
vision. Going aboard the Leviathan  hut there can be no negotiations until  and then the other side will act !
on his way to visit New York and  the inventor has received patents. -
Chicago he was full of his new subject.  “ We have seen so much trouble with Charlatans!
If present plans fructified, said he, inventorsalleging that their ideas have Rivalry is a mild word for the feel-
the Leviathan would he the first  been stolen,” said the head of the ing between some television investi-
lner to be fitted with a floating  company to me, * that now we will  gators. Two I know call cach other
television receivine  station. The
American rights, he carefully ex-
lained, had heen sold to uroups of
radio dealers, " instead of leaving it
70 big companies.”

The Other “T.”

* Tam going from tea to television.”
said Sir Chailes, Sir Charles Highamn.
as you should know, is the publicity
expert who went to America on hehalf
of tea producers and started the
4 o’clock tea habit over there.

Looking Ahead

One 1dea behind the amalgamation
of the Radio Corporation of Americ:
(who joined forces with the G.E.C. for
‘he recent television broadeast 1o
homes) and the powerful Vietor
Talking Machine Company is that all
gramopliones sold will he fitted so
that they can be used to turn a tele-
vision dise.

More Boom

News From Bélin

M. Edouard Bélin, the famous .
French television experimenter, has  not look at any proposition nuless the  charlatans. But I have been able to

This photograph shows somz of the apparatus used in Mr. Baird’s London laboratory.

been seriously ill. He is well again
now, he tells me, and hack at his work.
He has not yet reached the limit
of achievement with his oseillating
mirrors at the transmitter and M.
Holweck’s specially desiened cathode-

inventor has himself fully covered hy
patents.”  In television, when one
move forward has heen made, it is
surprisingly easy for several un-
connected investigators to take the
next step simultaneously.
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carry greetings between others over
thousands of miles, and several have
helped each other along in their
early days with the loan of light-
sensitive cells and similar pieces of
apparatus.

3
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y radio career, as the attentive
M reader of these pages may
bave remarked, has been a

series of bumps and depressions ; but
of all the phenomena of that kind
with whicli it lLas enriched my ego
commend me to that one which is
now to be described—Ilike a eircle, for

mstance, round o point. I am the

point.

A point, like a Scotebh trader’s dis-
count, has no parts and no magnitude.
I feel like a point. You could hide
me behind an undergrown electron.
My size in hats has diminished so
greatly that 1 have not as much
superiority complex as a window-
cleaner’s apprentice viewing the Wool-
worth Building in New York. I wish
I were the Invicible Man. Or a snail
with a nice shell, double-convoluted.
Or a millionaire—when all of me to
e scen would be four secretaries and
my wife’s diamonds.

Walk Warily

Let me sav now, because I shall be
incapahle of moderate expre\sion by
the time 1 have finished, that (1) a
lot of knowledge is a dangerouq thing
—especially kuowledge of radio; (2)
a good deed may be a bud egg; (3)
don’t judge by appearances—u man
1= often a bigger fool than he looks

‘“1 have not as much superiority complex
as a window-cleaner’s apprentice viewing
the Woolworth Building in New York.”’

(4) don’t forget the smile on the
whale’s face when he said of Jonah,
“Lo! he was a stranger, and 1 took
him in.”

If T had not been ass enough to go

PASSIN

and re-imbibe all the radio theorv 1
had forgotten during twenty vears’
grappling with the facts, plus a lot
more invented by college prolessors
who never get nearer to the funda
mental wickedness of radio thun

—y=c (and a Jot more alphabet
to the same elleet) I should not now
have found myself wishing my name
were Johnson, or Smiggins, and that
T lived in Tierra del Fuego.

There is no authenticated instance
on record of & man who tried to teach
his grandmotlier how to put a safety-
pin 1 a baby’s plus-fours and lived
it down. Plato tells the tragedv of
voung Epimondas, who asked Socrates
whether Xantippe married him or
whether he married Xantippe. Old
Soc. cleared his throat and asked, by
wav of an answer, whether his
(Iipimendas’) mother hore a fool for
a son or whether a fool claimed her
for a mother.

He then spoke for a day and
night on the answer, holding Iipi-
mondas, as the Ancient Mariner held
the Wedding Guest, ** with his.glitter-
nig eye.” And when old Soc. lad
done with bim, Epimondas crawled
off on all-fours and entered tlie olive-
oil trade forthwith. 1 believe I must
be descended from Epimondas, des-
pite the fact that olive oil and T bave
nothing in comumon.

Times Have Changed

Oh, 1 forgot!  (No. 5). Beware
the inquiring stranger with: whiskers.
He 1s bound to be a decciver. Say
unto him “ Baa!” and let himn go.
If he has those half-and-hualf spec-
tacles. one half for reading and one
hulf for looking innocent, drop him
as von would a live coal. TFor a live
coal from off the altar cannot bite as
keenlv as he. In fact, if vou are wise,
voir will either strungle kim or change
carriages.

The root of the matter is that 1
failed to realise the passing of the
years. It becomes increasingly ditfi-
cult to realise that as they mount
over one’s head, and 1 expect that
when I am a great-grandfather 1 shall
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continue to describe Mafcking night
as thougl it occurred only the week
before. It scems only vesterday,
that time. when to be a wireless man
was to be wellnigh as oood as a
wizard. lespectable  houscholders
looked at me as they would look at
Dr. Nikola or Svengali, and warned
their children * not to go too near.’
Why, 1 remember that when T demon
strated a wireless spark transmitter
to an Indian prince in 1910 he was
plainiv in doubt as to whetler he
should elap me in prison or fall down
and prav to the spark. And mnow
skinny school-kids in England talk to
Australia by radio. The bloom is off
the peach.

A Week-end ‘“ Holiday”

1 was snugly ensconced in the 4.39
“down " {rom Victoriu en rovic to
Pugelebury, where I was to <pend the
week-end watching Tackham-—vul-
garly called Tack-hammer—try to
pick up 3 L O (Melbourne) on half a
valve, no aerial, three volis on the
anode, and plentv of imagination on

I am fond of feminine
society. "’

“Jt wasa ‘ smoker.’

the tvmpanum of the ear. Tackham’s
first wite divorced him in Reno.
Nevada, for technical desertion. That
would be about the time lie swore he
got Writtle, when he was living at
Portland, Oregou. On a bit of hoine-
madc galena, too! Some men have
no sense of shame or proportivn.
Ouly an artist can lie convincingly

It was a “ smoker.” I am fond o!
feminine society.

Just as the guard piped 21l hands
aboard, some cretinous porter ~tutled
the bloke and his bagay umbrella m.
followed himi up with an unspeakably
disreputable =suit-case, rooked him
for a “bob,” slamwmed the deor as
onlv an N.U.R. Communist cun and
Liouted " Ri'wav ! Goin’ on, there

o shibboleth which, 1T patlier, i
sacred to those attendant on trains
Then, T presume, the fellow went
home to Lambeth devoured lver
and-bacon and  beer, and took his
wile to the * movies 7 to see " Blood
and Passion,” featuring Helma de la
Ghetto, née Bates
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The intruder turned his back and
v hiskers on me, and began to stow his
cuit-case, umbrella, hat, muiter, thiee
paper-covered packages, two books
and a rug on the luggage-rack, puffing
meanvwhile like the Blue Train at rest.
This job being done, he flopped on to
the scat, ran his fingers comb-wize
through his chin crop and sized me
up with a pair of eyes which, seen from
nry side through his spectacles, might
liive belonged to a bull. 1 took
Moprry WIRELESS from my pocket
and got behind :t.

After the lapse of half an howr 1
crept from my hiding-place and it
my pipe, laying the magazine open
and cover upwards on the <eat. The
old boy focussed his lenses upon the
picture.

] Commence to Explain

“ Hem,” he clucked, “I observe
that vou arc a deveree of wireless,
My son amuses himsell with one of
those—hem—hroadeusting receivers,
I believe rhev are called, and derives
the most extraordinary eflects.”

That word “ eflects ”* should have
warned me. T see it now, alas !

To cut a tedious conversation short,
I may as well confess that Lit by
Lit I led him to helieve that T am
absolutely the BB.Cs  text-hook
on radio science. 1 now regret that
1 Linted that to the lay mind, his
included, the theory of radio is still
as incomprehensible as is the Egvptian
*“ Book of the Dead ” to a Solomon
Islander.

“Well, well, well, well,” he said,
with the suspicion of a chuckle, as e

W LW
MOO ‘
_ T

' His eyes positively glistened with jov."’
scttled himself down like a chicken
about to caress its favourite egy, or
ike a fellow who is about to hear the
Will of hisrich auntie. " Tell me some-
thing of these wonders.”

So I began by sketehing lightly the
clectro-magnetic theory of light. It
was all wrong, but I could see by his
eyes that he thought it was top-hole.
By the way, he was awfully consider-
ate; when I got into the stickiest
pwt of the theory he coughed and

blew his nose like blazes—he could
see 1 was passing through a crisis and
he showed sympathy !

The Lecture Continued

He was tickled to death and invited
me to his house. As T could not dine
at two places at the same time, |
agreed to beg off from Tackham’s and
spend Sunday evening with him, so
that 1 could explain amperes and
dielectrics at length.

Thus, behold me knocking at the
Lindens — old Whiskers’ place — at
6.45 p.m. on the Sunday. Quite a
passable ménage. Quiet and respectiul
servants, bhath, and clothes laid out
ready. Grub? Well, the old boy
knew the difference between ecating
and the mere mangling of garbage.
There was a wife, I believe, but she
was almost as respectful as the house-
maid. Verysad! Probably a third
cousin,

After dinnev he and 1 toddled oft
to a room at the top of the house,
where he produced cofiee, brandy,
and cheroots, and bade e continue
the lecture on radio.

I took an bumense amount of
trouble over him bhecause, as I told
him, he was a clean slate for me to
write upon: because he was not
pufled up and arrogant with the awful
superiority  of the half-mstructed,
and because I could see that he tried
hard to understand what must be
a very ditficult subject. Yes. 1 told
him all that. Every word of it.

Another “ Pupil”

He asked me to repeat my visit on
the following Sundav, an invitation
I accepted, and told me his name
was Octavius Gundlestuck.

When T arrived the second time I
found that the party had been aug-
niented by another comical old daddy.
Name of Chalps. Old G. half apolo-
uised for foisting Chalps on me, but
said that he did so much wish to
share his pleasure with his oldest
friend. And they nodded and winked
at each other like a blessed pair of
idiots.

Nide bv side thev sat, all ears,
spectacles and  beards, as I held
forth on the subject of radio for
beginners. 1 pointed out all the
pitfalls and snags which bheset the
path of the unscientific learner. I
waxed almost inspired as 1 taught
them about oscillations, high-fre-
quency, and how the little electrons
nip up and down. I was very profound
on ‘“skin effect,” aud playful about
wireless waves. - I sketched a sine
curve on old Chalp’s shirt-front and
he pointed it out to Gundlestuel with
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the pride of a V.C\, and then wept,
whilst old Q. coughed and choked
from pure jealousy.

We had a great old time. I was

at the top of my form and took the

opportunity of inveighing against the
pretensions of college professors who,
1 said, “ obtruded their absurd,
academic conceptiors into a realm of

clung  together and cried like
children.”’

‘ hey

knowledge opened up, explored and
made fruitful by the blood and sweat
of the practical pioneers.¥ Hot stuff,
el ?

At this they both dissolved into
ceneral ruin; they clung together
and cried lke children—and filled
my  liqueur again  and
again.

glass

I Meet Disaster

“ This voung man,” said Chalps,
s a verntable tomie. T am enor-
mously idebted to vou, my dear
Gundlestuck, for hringing him to
my notice. I am rejuvenated and
shall not now regiire my usual
summer vacation.””

I had arranged to sleep at Tack-
ham’s, and when I got to his place
| gave him a résumé ol the whole
triumphant business.

“ Gundlestuck 2 Chalps 2”77 he
exclaimed in a tone of mixed joy,
horror, and ineredulity. “ Oh, my
dear, poor lunatic fellow, do you
know who they aqie?”

“0h, a couple of decayed City
directors, or export agents,” I re-
plied lightly.

" May Heaveun help vou!” he said.
“Tt’s a put-up job. Gundlestuck is
a NSenjor Wrangler, a Nobel prize-
wiuner m Physics, Head of the Re-
search Department of the National
Physical Laboratory, owner of m-
nunerable patents in radio, and Con-
sulting Radio Engineer to at least
six Governments. s for Chalps,
he is the mathematical and physical
genius ‘ behind the thronc’ of the
new cable-wireless merger. Go home
and pray.”

Beware of whiskers, pride, and
old brandy, my brothers. Ive had
some.
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Philips Transformer %
gives even amplifica-
the whole

tion over

range of music and speech

frequencies, because be- =
tween 200 and 100660

cycles amplification is absolutely
constant and at even as low as
50 cycles it is well over half of

the Intermediste

maximum.
and high frequency osciliations
because
beyond 10,000 cycles amplifie-

ation rapidly diminishes

are not amplified,

10 zero. The size is con-

venient and compact

% L %

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

= "ﬁé!"f‘
i 4
:’; in
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" hecause special

LS new materials are

used for both cove and
windings to give the
right results while
g the

smallest limits.

Leep-

size within  the
Consequently
Transformer

Philips

cnstres
very rich tone and f{aithful re-
production, prevents distortion
and maintains
Hitle
board and is easily litted, even o

The ratio

purity, takes

space on the niounting

y existing sets.
ﬂ is 3—1. Dimensions:
Base 33"« 1;”. Height 2",

7
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VAMPIRE VALIVES

T w»ave, during the past month,
been carrying out a number of
H.F. measurements of different
deseriptions.

During these experiments I bad
occasion to renmwove the valve from
the holder and mueh to my amaze-
ment the H.I. voltage across the

Dol

g 1 E Ly, = §
:3 ¥ ;é v l £ #Vz ,by
) = (B&
gt HL | &
fl" i | A
g :
B 1
¢
i \_r\,w.:vw s

tuned circuit went up by an extremely
large percentage.

The receiver that T was juvestien-
ting at the time used the cireuit
which is shown in skeleton form in
Fig. 1 on the IL.F. side.

¥ have been carrying out some
further investizations with this cir-
cuit, and the result is a receiver
incorporating two stages of I
which has given me every satisfaction
m ojeration.

The H.F. Voltage

¥ was carrving out wieasurenients
on the experimental set, in which
two stages of H.F. were emploved,
by coupling a loeal oscillator into the
aerial 80 as to inject a signal of adjust-
able strength.

Readings of the H.F. voltage he-
tween grid and filament at V,; and
V; were being taken, and it was
while some adjustments were being
niade that one of the FLI". valves was
removed and the inerease in voltage
noted.

The actnal voltage being measured 4

was that shown at V,, which is, of

The results of some
tests the author
 Are lotw-loss valves needed ? 7

By C.P. ALLINSON, A.M.IR.E.

inleresting

nake ask,

course, the most lightly damped grid
cireuit in the receiver. It is evident
that in the cuse of the first H.I.
valve considerable damping is intro-
duced into the grid circuit owing to
the aerial, while in the case of the
detector circuit, of course, we have
the rectiier damping, which can be
of quite a considerable order.

Marked Increasc

The actual H.F. voltage between
grid and filament at V, was 7 volts.
This was with the H.F. valve iu
position, but with the filament turned
out.

On removing the valve, however,
the volruge went up to 93 volts,
representing an increase of 36 per cent.

I was so staggered by this marked
increase in signal strength that I
determined to investigate my whole
stock of valves with a view to deter-
nining the losses introduced by the
various makes and types into a tuned
circuit.

For this purpose special apparatus
was got together and assembled with

great care us to the layout and sercen-
ing, etc., so that no external errors
should be introduced, or where these
were unavoidable that they should be

@ A

V4 LVE
VOL TMETER

Y459

pparatus used in the ‘‘ Modern Wireless '’ research ‘aboratory to determine the degree

compensated for in all cases, and
therefore not introduce any actual
crrors as to the results obtained.

of efficiency of a tuning coil or unit, or an H.F. transformer.
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THE

DARK BLUE o, _
CONTAINERS  COST & SERVICE
60 vours 7/- these Batteries pm
56 vours 76 THE FINEST

' 9 VOLTS “/5 HT VALUE
vorrsGB 13 OBTAINABLE

EVER REA

BRITAIN'S BEST BAT TERIES

Their pure tone makes listening worthwhile
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Great carc had to Dbe taken, of
course, to see that all the componcents
used were really low-loss conponents,
since otherwise small additional losses
whiclr might hLe introduced by the
valve or other component which I
might be testing would be swamped
owing to a very high initial resistance
being present in the measuring circuit.

The Testing Outfit

Fig. 2 shows the theoretical circuit
of the completed arvangement. A
low-loss coil L;, having an induet-
ance of approximately 200 micro-
lenries and an H.F. resistance of
5 olims, tuned by a low-loss variable
condenser C;, is coupled to an
oscillutor by a link circuit having a
variable condenser C, in series with
it. By means of this condenser an
easy adjustment is obtained of the

amount of energy transferred from
the oscillator to the tuned eircuit.

Across the tuned circuit a valve
voltmeser is connceted as shown,
while the components to be tested
are connected across the terminals A
and B. -

A milliammeter is also included in
the plate circuit of the oscillator valve
in order that change in current might

o
i

This is some of the apparatus used by Mr. Allinson in order to gain the interesting data on

June, 1928
N HF. |  o—F = e
o Type | Volts St ]
2 No Load 1 2 3 4 5 1 2 3 4 5
E A 2:3 2:05 2:07 = = 1-96 218 = —
= B 2-3 205 | 21 1-85 — 2:05 212 18
g Y 23 1-6 = 212 1956 155 2-15 16
cl D 2-3 = 2:02 = 20 — = 2:03 — 2:05
E 23 = = == S = =
2 A 23 21 19 = = 205 1-85 = = —
= B 23 |208 | = [ — 20 30 — = 21
= —— Y ¥
ol [ 23 — 1205 | — — — — 203 — — —
I D 23 21 — — — 212 — —
E 23 2:1 = = 18 215 i = — 1-75
A 23 21 2-05 = = 22 212 = =
Ed * * E
E - B 2-3 2:15 | 21 2-1 2:1 21 2:1 215 215 2:15 215
= =
; C 2:3 2-15 |This is (8 scree ined-grid| valve. —_ o — — ==
(=3 3 *
& D 23 215 | 1-9 - 2 = 22 195 | — =
E ' 23 2195 ] — | — 215 | 205 | 19 | - 1 215 | 205
Fig. 3. The results obtained by the author, tabulated in a manner which make

them convenient for reference.

be vead. Actually this meter was
backed off so that a small change in
current could be noted with ease.

The chief purpose of this experi-
ment was, of course, to get a compara-
tive idea of the losses introduced into
the circuit by the valves owing to
dielectric leakage and the like. Two
sets of measurements were taken, one
hetween erid and filament and one
between plate and filament.

Interesting Results

In order that the results may be
clearly examined by every one I have
tubulated them in a comprehensive
manner in Fig. 3. In the first column
we have the tvpe of valve, 2- {-, or
-volt, while types \, B, ¢, D, and E
represcnt  the following types of
valves.

A. High-mn high-inpedance valve.

B. Medium-mn medinm-impedance
valve of the H.F. type.

C. A general-purpose valve.

-

‘‘ losses '’ embodied in the accompanying article,
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D. A small-power valve.

E. A super-power valve.

The next colamn marked H.F,
volts is a reading of the voltage

A8

Frc4B8F — #

across the tuned circuit L; €, when
unloaded. It will be seen from this
that this value was checked up con-
stantly so as to avoid any errors
arising owing to variations in output
from the oscillator.

Column 1, which iz subdivided
into five columns, is the H.F. voltage
obtained when the grid and filament
of the valve were connected across
the tuned circuit; 1, 2, 3, 4, and 5
represent five ditferent well-known
nakes of valves.

Comparative Tests

Column 2 represents the reading
obtained when the plate and filament
of the valve were connected, the same
figures applying to the same make of
valve.

I weuld like to state here that I
have not used any but the valves
which have the best reputation, and
these give the results which are
tabulated in this figure.

Farther on 1 give some compari-
sons hetween the hest of the Rritish
valves and some odd Continental
valves which I had by me, and the

‘Continved on page 678.)
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‘Ideal’ speaker
reproduction

for 37/6

The popular ‘Ideal 44° Cone
Speaker at a reduced price

Right from its introduction the popularity of the Ideal’
Cone Speaker has been indicated by continually climbing
sales. This increasing demand has enabled us to revise
production costs and we are now able to oller our 44 model
at a reduced price.

Everyone who has heard the ‘Ideal 44’ is eloquent of the
purity of its reproduction, its range of interpretation, its
exceptional quality at either extreme of the scale.

You would not believe that such a speaker was obtainable
at such a price, yet you can prove it to your satisfaction in
your own home to-day—your dealer is selling the ‘ Ideal’
Cone Speaker at the new reduced price, 37/6." i3

This price reduction applies also to the ‘Ideal’ lLoud
Speaker Kit, from which you can build up the *Ideal
44’ in your own home. _

Four the hame consteaction, the
ckdeal' Fouvr-Pole Balaneed
Lanatire supplied as a sepayale
nnit exactly as enmibodied in the
Ideal 44.°  Sapplied complete
with two padded washeis on
threaded spindle, 25/-

T IDEAL

44

SPEAKER

F.A. HUGHES & CO,, Ltd,,
(Dept.W3), 204/6,Gt. Portland St.,
LONDON, W.L

§ ondd theshe

-

Labelled

BLUE SPOY

MoperN WIRELESS

2\
Specified for the
COSSOR
«“MELODY MAKER”

wake v
S “&znsu C‘{:‘mﬁz' :io:y OC ..‘.. E ?w
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WWW.americanradiohistorv.com



MobERN WIRELESS

CEBSOBVCHITLVLTPBLVBCLITLBTEITEOEBLDLLOP

. RADIO NOTES AND NEWS OF
2 THE MONTH 2
%3 A feature in which our Contributor brings to your notice some of the %
& more interesting and important Radio news items. =
2 Conducted by “G.B.” -

ey

{3 - .
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Radio Drama

ERR FurecurwaNcer,  the
farmous German playwright,
recently wrote an article in

wlnch he gave 1t as his view that
radhio drama was o failure, and Mr.
George Bernard Shaw seems to agree
with him. Drama, according to Mr.
Shaw. reafly depends as muel upon
visuai acting as upon words, and is
therefore beyond the reach of Loth
microplhone and cinematograph. We
are coming more and more to recog-
nise that invisible drama can only be
presented by the human voice. Every-
thing depends upon the tone and
quality of the voice and of individu-
ality. The microphone magnifies and
also suppresses. The difticulty is to

get distinct variety in tone in the.

expression without exaggeration, and
to get it home it is personal quality
ot voice that unquestionably counts,

r the invisible *“actor canto
for tl ble “actor” canuot

beconie theatrical.

Indian Broadcasting

According to Mr. Erie Dunstan, the
(ieneral Manager of the Indian Broad-
casting Companyv, a vast new field
for British industry is lying fullow in
India. Mr. Dunstan, who is visiting
England on business, said recently :
“ There lies in India a great country
with a population of over three
hindred million, where a service of
broadcasting is the only thing which
can fill a vital need in the lives of the
inhmbitants.  If we only rveached
half per cent of them we should he
able to sell one and a hall million
wircless sets”

Another Ban Lifted
The ban imposed on the broadcast-
ing of the service at the Cenotaph on
Avmistice Day is to be lifted this
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year. When the subject was raised
last year the Home Secretary said that,
while he declined to remove the ban,
he would be happy to consider the
question as svmpathetically as pos-
sible in light of such indications of
nopular {eeling as might be available.
\s a vesult, repeated applications by
the B.B.C. for pernission to broad-
cast the Cenotaph ceremony have been
refused hitherto by the Cabinet, hut
the Home Sceretary has now reversed
his decision, and it would be inter-
esting to note what evidence lias been
available recently to mdke him change
his policy in this direetion.

The Third “ Eck”
According to *“ London Calling,”
a thivd member of the lickersley
family is to join the B.B.C  This is
Stephen, well known for his scientitic
research  work with the Marconi
Company. The other two Eckersleys
at the B.B.C. are, of course, well
known. There is Peter, the chicf
engineer, and his elder brother Roger
responsible for programmes A trio
of Eckersleys at Savoy Hill should
prove a strong combination.
Not *‘ Blithering Idiots”
Captain  Eckersley, at a recent
lecture hetfore the Manchester Radio
(Continued on page 668.)

Pat. No. 276,867,

Rel. No. DSP/3 66 9 9'
One SP Aerial Coil
and two Splil &
Primary H.F. This LEWCOS Dual Screen Coil improves reception and makes tuning easier.

You have 250-550 and 1,000-2,000 wave-length range in one unit. Panel

controlled, the set fits exactly into the space occupied by the old type of

Reaction. Per amit three separate coils and bases. Terfectly balanced, Obtainable from
stock through all wircless dealers.

£5 THE LONDON ELECTRIC WIRE CO. AND SMITHS LTD.,

Playhouse Yard, Golden Lane, London, E.C.1.

LEWCQOS DUAL SCREENED COILS
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PRECISION CONDENSERS
Jor simple tuning

POLAND $7 - OXFORD §T

Fetephane.

LONOON - W i

MobpeRN WIRELESS

Take the
Speaker
on the lawn

You will want to listen outdoors these coming
sununer davs, but make sure that the long leads
irom the set will not impair quality or short the
H.T. batteries. Connect the Igranic ** C.C. ”” Qutput
Units between the set and the loud speaker and the
foug leads will not have the slightest cticct.

The Igranic ‘‘C.C.”" Qutput Unit

is a self-contained filter which may ecither be built
into the set or connccted externally to the loud-
speaker terminals as desired. You will he surprised
at the improvement in quality which it makes with
even ordinary length leads.

Price 21/6
List No. J.563 gives full pavliculars.

149 GQueen
Victor:a Street. / 1 7
LONDOK,E.C4 || IG

Branches :
Manchester, Bir-

\ inin(%ha mi\ Car(‘xi)ﬂ,
. , = €8 Neiwoastle,
Works: Bedford == = Bristi’l. Gl‘asgow.

L0~

VALVE
HOLDERS

SCREENS

¢ PAREX ”? COILS
THE “SYDNEY TWO” DE LUXE

Highly poiished and mottled copper screens, as specified 2/6

Coil for same 7/6 Choke 4/6
THE “QUICK-CHANGE” FOUR
Partition screen, highly polished and mottled 3/6

Coils as specified, 8/6 each. “M.W.” Loading Coils, 7, 6 each.
1928 “SOLODYNE?”

Coils Short- or Long-wave, 15/- each.

E. PAROUSSI,

Jave-trap, 15/s.

10, Featherstone Buildings, High Holborn,
London, W.C.1. "Phone ; Cha ncery?010

Building the 1928 Solodynes ?

5-VALVE MODEL’ 3-VALVE MODEL
We claim outstanding advantages for This circuit specifies the ““ Cyldon ™'
the special t° Cyldon ' 3 Condenser Twin Thumb Contrel Condenser.

Assembly. Greater selectivity, easier

tuning, better contrel, finer adjust. Price, complete with drums (‘000s)
ment, and no extra drum to buy. 2 7
Built  as_one upit on _aluminium & ©
chassis. PRICE £3 12 6, or com-
plete with screens, £4 10 0.
Drilled Alununinm Base, 7/6.
Drilled Copper Base, 12/6.

B¢bé Condenser for the 1928 Solo-
dynes. Price (‘ooor) 7/6
Write for I'REE
Bookict  ** Concern-

(——]
Q ing Variable Con-
I densers " and Book-
@@m let of 6 Selected
Circuifs, enclosing
—— L R L
postage,
SYDNEY S. BIRD & SONS, LTD., Cyldon Works, Sarnesfield Road,
Enfield Town, Middlesex.

'Grams : ** Capacity Enfield.”

IMMEDIATE
DELIVERY
AVAILABLE

'Phone : Enfield 2071-2

NOW ON SALE

WIRELESS
CONSTRUCTOR
ENVELOPES

Envelope No. 1.—THE “ RADIANO” THREE. A
famous loud-speaker set which you can build in
an hour or two—no soldering and a wide range
of components to choose from.

Envelope No.2.—THE “ CONCERT »* FOUR. }Madc of
standard parts, all ecasily obtainable, this is a
highly-sensitive lomg-distance set, giving powerful
seproduction of wonderful quality on 3 or 4 valves.

iz these envelopes you will find every detail of the set simply
explained, photographic reproductions and diagraiis are
included, as well as a full-size Blue Print.

AT ALL BOOKSTALLS Price 1/6

By post, 1/9, from Wireless Constructor Euvelopes, the
Ariialgamated Press, Lid., Bear Alley, Farringdon Street,
London, E.C 4.
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Society was rather badly heclled.
and more than one speaker openly
charged the chiel engineer with
insincerity when he pave answers to
the questions in connection with the
attitude of the B B.C. to the satis-
faction of reveption from HG B in
Manchester. Captain Eckersléy said
he was at u loss to ynderstand the
attitude of his audience. © Why do
you always assume,” he retorted.
“that we are blithering idiots and
vou ara the wisest people on carth ¢ 7

He wax asked why the quality of
reception in Manchester was poorer
than that in London, and Le replied
that the Manchester engineers had
been working on the matter, and that
a marked improvement might be
expected shortly

Twin Manchcster Station

Interviewed after s lecture, Cup-
tain Eckersiey suid that he liked
Manchester and Manchester people,
but as for being tertified of the criti-
cisms in Manchester, he wasn’t a bit,

“ My audicice, 1 amn sure,” he said,

“did not represent the average
listener.  While knowing something

about wircless, you know, they were,
after all, amateurs. 1 fail to under-
stand this sort of ecriticism. It is
incredible. What is 5 G B to do with
Manchester?  5G B was only in-
tended as an experiment.” 1t was not
part of the Regional Scheme, though
1t will be erystallised into snch. I
hope to get a twin wave-lenuth
station close to Manchester to do for
Manchester what 5 G B is doing for
the Midlands.  As for the compl: ints
of bad quality I may suy that for
every letter of unfavourable criticism
the station receives here we get eight
appreciative ones.”

Amusing Anecdote

My, E. R, Appicton, the director of
5 W A told some enlertaining stories
about wireless at the Third Annual
Dinner and Dance of the Barry Ixland
Radio Clab.  The best story was,
perhaps. the one about the Scotsman
who wrote to the studio stating that
he was deaf in one ear, and usking if
hetcould have a 50O per cent rebate on
his licence.

One man wrote to the station say
ing that he had a brother in Australia,
and asked Mr. Appleton, or his engi-

June, 1928

neers, whether they could suggest a
wave-length by which he could experi-
ment so as to get in direct communi-
cation with him. A group of people,
regarding  whom suspicions were
arouzed Ly their persistent oscillating,
wrote to the station emphatically
denying the innuendo, and adding
that they had a private earth:

And. fiually, a lady wrote to Me.
\ppleton the following : “ Eaclosed
is 2 copy of my aeriul. Can 1 get
Cardifi ?

First Controversial Broadcast

The first broadcast item under the
new B.B.C. scheme which permits the
discussion ol controversial subjects
was decidedly interesting, and it was
a good stroke in inviting Sir Ernest
Benn and Mr. James Maxton, M.D.
(two very old antagonists), to debate
the question of the problem of
poverty. We hope that more broad-
cast debates hke this will figure in
the progranumes.

Loud-Speaker Ban
The York Watel Committee are

asking the Uity Council to adopt a
by-law forbidding the use of a loud
speaker “in such a manner as to

cause annoyance to, or disturbance
ol, residents or passengers.”
(Continued on page (70.)

For all that is
Portable

Wireless Apparatus
cannot do better
than go to—

WILL DAY, LTD.

(The Best in the West)

in you

who always have a large
selection of Portable Wireless
Cabinets and Components

DL L L L Y YT Y Y PP S P P I T IIT)

OUR INTERNATIONAL RADIO CATALOGUE

(3rd edition) will be sent to all enthusiasts

sending 6d. to cover cost of postage and
packing.

19, Lisle Street, Leicester Square,
London, W.C.2.

Teiephone (2 iines)
Regent 0921 and ogzz.

o Telegrams :
“Titles, Westrand, London.”

A Popular Condenser

The Gambrell Neutrovernia is popular among constructors
and designers alike for many reasons

Firs!, its remarkable cfhciency. For really ethcient working
it has no equal. The control is delightfully smooth and
uniform over a wide range. (2/38 m.mlfds.)

Next, its construction. It is perfectly designed and constructed,
is_dust and damp proof. and cannot short. It occupies
mimimum space and can be conveniently mounted on either
panel or baseboard, and is ideal for portable sets.

Then, its usefulness. The Gambrell Neutrovernia can be used

recommended by experts for sclectivity and

perfectly.

Price

5/6 each
GAMBRELL CENTRE-TAPPED COILS

Because of their high general efficiency and
the greatly improved results which their
design ensures, Gambrell Coils are used and:

in cases where the utmost results are to be
obtained. The coils are completelv enclosed :
are fully insulated and absolutely dust and
damp proof. Their use is not limited to
centre-tapped circuits.  Inany circuit requiring
plug-in coils, *“ Gambrells ”" will ensure the
fnest possible results.

Size a? a A B1 B D El E
Price 4/10 410 5/- 53 5/6
Approx. No,of turns 18 25 20 40 50 5

Centre-Tapped 6d4. extra.

100 150  zug

Gambrell products are oblainable from all dealers.

GAMBRELL BROS., LTD., 76 Victoria Street, London, S.W.1

F
59 63 6/9 79 86 10 -

400

G

piitl

either as a Cfa_p.aciry Reaction Contro!, a Balancing Condenser,
or a Neutralising Condenser and will answer either purpose
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Praanas

FKCO'S LATEST AND GREATEST-—
BRAND NEW PERMANENT TRICKLE CHARGER

26 gl TS

HARGES accumulators safelv,
silently and soundly from
A.C. Mains. Voltages of 100 to 120
or 200 to 250 with frequencics of
40 to 100 cycles in each case.
Self-contained with a sturdy step-
down transformer constructed of
highly - insulated windings which
supply required voltage and
current to a Westinghouse Patent Metal Rectifier, that completely
dispenses with the bugbear of valves and their expensive renewal.
NO REPLACEMENTS OR MAINTENANCE COSTS ARE
NLECESSARY. Will last many years without attention. Size
6% inches by 4 inches by 4 inches.
Efficiency guaranteed sccond to none. In mectal case with
extremely neat bronze-oxydised finish.
Charging rate is 3 amp. continuously to 2, 4 or 6v. cells. Charging
ratc when electricity is 6d. per unit is approximately 8o hours for 6d.

Two models are supplied:
1.500 for 200-250v. 40-100 cycles. | T.500a {or 100-120v. 40-100 cycles.

\ “EKCO” WORKS, DEPT. M.W.,
MLEE LONDON ROAD, LEIGH-ON -SEA.

EELEX
LIGHTNING SWITCH

Safety First —protect your

set during the summer

L months against heavy elec-
= trical disch‘argcg by ﬁt.ting
[“'“m o an Eelex Lightning Switch.

E -;N It's a combined switch, and

lead-in tube, waterproof
With 6-in. tube, 56

Postage €d.
EELEX EARTH BOWL

Improve your reception by using an
Felex Moisture Retaining FEarth as it
collects and holds all the available
moisture and is far bettcr than a spike,
or tube.
Write for List S48 to
J. J. EASTICK & SONS,
Eelex House, 'Bunhill Row, Chiswell Street, Price 4-
London, E.C.1. With 6 ft. copper wire
AETAR e connector.

THIS SIGN IN A GOOD CIRCUIT
| INDICATES DUBILIER

Dubilier Components embodied in a set
make all the difference between moderate
results and results as good as the set is
capable of producing. Though the circuit
is good it requires to be built with efficient
components if its best is to be obtained.
And Dubilier Components are not only
good to start with, but their efficiency is
steadfast.

it

The Type 620 Mica Condenser
illustrated is made in 21 different
standard capacities between
000005 and 0°015 at prices
ranging from 2/6 to 4'6.
They will take either the
Parallel or Series Dumetohm
Clips. Type 610 is the flat type
of the same condenser.

Eest design, best materials,
Lest workmanship.  Answers
every requirement, Specified
by leading set designers.
Write for full details.

“IDEAL” MODEL

Built toaccommedate anyaone

nit, complete with inner

rame, baseboard, lock, nicke!
plated fittings, etc.

Qak - 52/6
Mahogany - 58/
CARRINGTON

/—«- MANUFACTURING Co., Ltd.

. Cameo Works, Sanderstead

151 S i Road, South Croydon. i
Fhone: Croydon 0623 (2 lines), 8

T P RN O |
Advt. of the Dubilicv Condenser Co. (1925), Lid. North Acton, London, W3 L/
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'3’ —continued from page 668 gf)?
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SOOI IS IRBB I

But if the Tork Wateh Committee
are going to gain their day on this
point, it 1s only logical to assume
that the same ban must apply to
cramophones, street organs, and little
eirls and boys practising on the
pianu.

Lecture “Turned Down”

The - Anti-Vivisection Society re-
cently asked the B.B.C. for permission
to broadcast a lecture on the move-
ment in 1ts relation to public health.
The B.B.C. came to the conclusion
that the subject was unsuitable for
broadcast discussion.

The *° Anti-Vivisection Journal”
commenting on the B.B.C’s refusal
sars - Why is one aspect, and one
of vast importance ou the subject of
public health, to he ruled out ¢ Kven
before the Prime Minister's declara-
tion of the admissibility of contro-
versial matter for broadeasting pur-
poses, those who voiced the orthodox
medical views have been permitted
to male refercace to medical theories

that ave bound up with animal
experimentation.  Apparently the ad-
nission of controversial matter is to
have no meaning so far as concerns
those matters in which we are inter-
ested.”

America on L.S.

One of the principal charms of
wireless  1s  its  unexpectedness.
Whether one is a skilled transmitter
or nierely a simple listener one is
certain, sooner or later, to encounter
the unusual. Mr. G. F. Waley, of
Ealing, has just done so, as is ex-
plained in the letter printed below,
There can be no doubt about this
being a fine achievement, with which
the skill of the operator has no doubt
had much to do.

Mr. Waley in his letter says :

“ 1T should like to inform you that
on Friday night, April 13th, utilising
a two-valve ‘Gecophone’ set pur-
chased in Januarv, 1927, T was suc-
cessful in picking up Schenectady,
America, which came through at
lond-speaker  strength, at about
11.45 p.m. Greenwich time, for over
three-quarters of an hour with prac-
tically no distortions of anv kind.
The voices were perfectlv audible and
understandable  through the loud
speaker, even at a considerable dis-

June, 1928

tance away. I should add that since
the set was purchased none of the
vital parts has been either renewed or
in any way repaired, this including
the valves
* Yours vely truly,
“G. F. WaLey.
Ealing, W.13.

PCJJ
Until further votice P C JJ, the
Duteh short-wave station, will trans-
mit as follows: Tuesdays and Thurs-
dayvs, 16.00—20.00 G.M.T. ; Fridavs.
23.00—2.00 GAMLT. ; aturdays 1500
—18.00 G.M.T.

R T TR T T

All the leading authorities on

radio matter write for
POPULAR WIRELESS

the paper that made

WIRELESS POPULAR

[ nmmnsE

I TR

11

GET A COPY NOW.
Every Thursday - Price 3d.

A R R TR BT

ZUTHEIRIRIE G
|

=

And now —

D80'2. 203-240v., 50

copy Lo-day.

GCNAVOX

The Originators of the Moving Coil Speaker
FOR A.C. or D.C.

Type D80. Incor-
porates line trans-
former and drv
rectifier  giving a
constant and up-
failing D.C. supply
for ficld of speaker.
Equipped with field
witch and input
transformer. Con-
sumption 20 watts.

D801, 100-120v,, 50- cycle AC. £11 11

Type R5 for D.C. Mains, '100-243v. 210 10

Type R4 for B-volt accumulator—% amp. £8 10 0

All Magnavex M.C. Units are equipped with input
transtormer and field swilch.

THE GREAT VOICE

Here is rho Looklet you have been waiting for—
thirty-two pages full of information, eircuits and
illustrations. Tells vou all
Spmkem. Pick-ups, Power Amplifiirs and Phono-
grapll  Amplificrs.  Post free,

about Moving Cotl
6d. Send for your

The Rothermel Corporation, Ltd.
24-26, Maddox St., Regent St., London, Ww.l

o !
Mayfair 0578 & 0579. Rothermel, ‘\ Lsdo Lond%

\\\

0
£11 11 o
0
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TRANSFORMER

The
Popular

Shrouded Model

5 8 /6

Iull details of all Formo Components, mc]udmg the 1928
LOG CONDENSER at 5/-.
most Efficient obtainable. Ask your dealer or send p.c. to

! N.
THE FORMO CO. 0w, Works, Cricklewood Lane, N.W.2

FORMO -DENSOR
A high-grade Variable Con-
denser costing no more than a
ﬁxed condenser. For use as:

Neutralising Condenser
Aerial Condenser

Grid Condenser .
Reaction Condenser
Phasing Condenser
Tone Control Condenser
Two Tvpes. Baseboard
and Pancl (Bascboard
illustrated) and u range
of 5 varying capacities.

The Smallest, Lightest and

"
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Something new
in Condensers
(ee\

1111 S——
y 1 ELE

I

PRICES:
Supplied with pointer
knob and drilling
template.

‘00015 mfd. 6’-

List No. 312.
Also supplied in three
other sizes.

List No.
‘ooo1 mid. g11,, 5/9
‘ocoz mfd. 313..
‘oc025 mid. 514.. 6/6

P 0 N
Illustration  shows  the A
YElfin” compared wilh B@Wy@ Ffl@wg
the Bowycr-Lowe * Popu- & pt
laz,” itself a compac <y <55/

instrument, “Gryers
The smallest and W » ULTRA-SHORT
lightest condenser WAVE COILS
model made—~the

ARE NOW AVAILABLE
FOR THIS RECEIVER

‘00015 mfd. weighs
only 2} ozs.,and with
fully extended vanes
occupies only 23" X
1;”% 2" behind panel.

A precision instrument of quality,
a miniature logarithmic condenser.
Specially designed for reaction
control or for tuning-in sets where
space is at a premium.

Ask for Bowyer-Low: calalogues of Components and Receivers,

BOWYER-LOWE Co., Ltd., Spring Road, Letchworth, Herts. ' youare about to construct the

AMullard Master Three Receiver
you should remember that there
s every reason why you should
adhere to the author’s specification.

SELECTIVITY to the highest degrec
15 casily obtained with Colvern Coils.

T T R AL Prizes :—

= I I'wo Shori Wave
Q l' IR COIL-DRIVEN Coils : Space-
LOUD SPEAKER

wound—:2010:3 7/6
meires, and 43
Parts for Easy and

10 9o metres. Each.
Accurate Assembly,

Imiproved Madel ©* D,
=ct of Parts ror Mains,

Broadcast Wave. RANGE depends to an extremely
high degree upon ctiicient coils, and it

is very important that these should

Accurate Space-

waund to give 7/6
maximom o -

TR TR VTR T T

T have a +very low ligh - {frequencv
. N Eney. Each. X g Hgh - ireq S
£4:18:6 . resistance.  To obtain this Colvern
bE LuX SHEEH L.ong Wave. Colls are accurate space - wound,
= " : . :
N tU‘ 5 ':"‘ODE\'; E, Sectional wound ’ Experience proves that the use of
Set of Parts for Mains S to give lowust 6 Colvern Cotls incre: ¢ ]
Cousunies 60 .\[illiamps’. high: frequency i radio I'OCC‘?\':“ C]fiics ,thc r;-‘?ﬁc\c}! *
6 cxtra. resistance. Each. CoE A 18 EEHID @ Vo Rk
Tor A Py ter Three Colvern Coils give maximum
or Accumnlator, Iy Al ini ¥
Consiimes } amp. Colvern p : lummmm range on cach of the three wavebands,
A = ane
F SQ UIRE lalen specified VOLUME issimilarlydependent upon
* ’ for the Mullard the eniciency of coils.  Logically, the
) 24, Leswin Road, Stoke MasterThree Re- sivnal strength of distant stations is
= *Phone : Clissold 0334. Newington, Landon, N.16 eiver 157 x 75 ur\é,'tlv increased by Co(l\'crn Accurate
SO I = Tl Ble; inaco AV ~oil )
ST AT T e T . e Space-\Wound Cotls
ment bhr‘k_;
' clll'xllfcrlo rﬂ; vari- ‘Therefore he advised—adhere strictly
able condensers, W byEe° S 9
I lII I S I 'II' R et Snn) fpEe 6 to the author’s specification, you will
brackels. Each. be most satistied.

THE LATEST
4 and 6 Pinless Contact Foolproof Beco!
Formers. Complete, ready for winding.

NO PINS—NO WRONC CONTACTS.
Can be fixed in the dark.

FORMER 6/-. BASE 4 /6.
Iuiand Postage and Packing, 94. extia.

Inside formers for above
137 X 13" X 2} 6d. each.

Tacking and postage, 3d. extra.
As described and illustrated in* Modern
Wireless, ” January, 1928, issue.

Write for Handbook on Circuits and
Windings, fully illustrated—Price 6d.
post {ree.

Sole Makers :

THE BRITISH EBONITE GO, LTD.,

HANWELL, LONDON, W.7.

COLVERN

ACCURATE SPACE WOUND

COILS

Colvern Ltd., Mawney’s Road, Romford.
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Q3 A THREE-VALVE PORTABLE ¢
% ~conlinued from page 604

SBBEHBODE FHEIBEBEHBT

If the set refuses to oscillate,
checl the connections to the reaction
winding. Better still, change over the
leads, as this is easier than puzzling
out the various direetion of windings
and connections. Also, make sure
that the valve is suitable for the Fila-
dyne detector, although any general-
purpose valve should give results.

Final Assembly

If the set works satisfactorily, as
it should do if there has been no fault
in coustruction, vou can place it
finally in position in the case, in
which it should fit snugly, but not
too tightlv. The middle rail carrying
the doors, when screwed in position,
will retain the skeleton rigidly m
place without any fear of it shifting.
This middle rail is easily removed
so that the set can be taken out
again without much trouble.

Having connected up the loud
speaker (4 terminals to ILT. 4).
you can try the set in its completed
form, and it should work as well as
it did on its trial run. This time,
Lowever, vou can walk about the
room with the loud speaker working
at full volume !

There 1s no consumption of current,
either L.T. or II.T., when the switch
is in the “off ” position. If you
require to use the ’phones,” remove
the pieces of wire shorting the
terminals B and €, and connect
the ’phone tags to A and C.

The valves required are:

5

BDHDHR

TFor the

amplifier of magnification factor 20
and impedance 20,000 to 30,000
ohng, and, for the second stage, a
small power valve of magnification
factor b to 7 aud impedance 40,000
to 80,000 ohms.

You should have no difliculty in
selecting from the multitude of valves
available two having approximately
these characteristics. Qf course,
with three-electrode valves the two
muer grid leads are omitted, and if
2-volt valves are used, working from
a 2-volt accumulator, the common
resistor will have a value of 1} ohms.

@ EOCOPEOTOCOETRRLEOT
& STANDARD COILS &

r")

—continued from page 620.
LHOBHDBORVHBRHDDRHDE

a series in geometrical progression, as
do also the values of the coils B.10,
B.20, B.30, B.40, and B.50, and simi-
larly for the remaining groups.

“ These ratios of 1-5 between coils
m a group, and 9 between correspond-
ing coils In successive groups, have
been used in ealculating the values
shown in the schedule. The values
there given, however, have been
rounded oft for the sake of conveni-
ence. Should it be desired to calcu-
late the values to a greater degree of
aceuracy than as shown in  the
schedule, such calculation should be
hased on tlie exact values of the coils
in Group B as shown below, this group
having been taken as the basis for all
calculation.

Winding Self-Capacities

“The figures for other groups are
obtained by successively multiplying
or dividing the inductance values by

June, 1928

“ It should be noted that the wave-
length values shown in the schedule
and in Fig. 4 are given for the in-
formation of the user, and are not
intended to form part of the specifica-
tion. The values of the shunted
capacity comprise the self-capacity
of the winding and its mounting, the
capacity of the condenser connccted
in parallel with the coil, and any
mherent capacity in the circuit in
which the coil and condenser are
meladed.”

In case the term “ picotarad ” 1s
new to any reader, it should be ex-
plained that this is the terwm generally
recognised by scientitic bodies as
denoting a micro-microfarad.

%3

A Simple Principle

It will be noted that the standard
designations of the coils are not based
on the number of turns of wire in the
winding. The number-of-turns sys-
tem of nomenclature is excellent so
long as all coils having the same
number of turns have approximately
the same inductance, but unfortu-
nately owing to differences in design
this is not the case, and, as a matter
of fact, in some instances the number
of the coil does not correspond even
to the number of turns; a No. 50 of
one make being called a No. 50 coil
merely hecause it is more or less
equivalent in wave-length range to
a 50-turn coil of another make.

When once the simple principle
underlving this system is understood
it 1s claimed that the standard desio-
nations will prove to be more useful
and comprehensible than the number-
of-termis system or any other system
having a physical relation to the

first L.F. stage an ordinary L.F. 9 and the wave-length values by 3. propertics of the coils.
“Utility ”’ / B = - o “uUtility "’
LOGARITHMIC |/ \ MICRO-
CONDENSERS DIAL

By using light thimbie
insulators with walls
only 4, inch thick we
have minimised loss in
these switches. Ball
bearing spindle and pig
tail connection are other
{ desirable features.
Capacities from ‘0002
to ‘00035 at prices

From 7,6

high quality.

“COMPONENTS
Never-varying quality

You should definitely refuse substitutes for * Utility * products-
there are none other that can show such a standard of unvarying

Most high-class Wireless Dealers have “Utility
Components in stock, but, if vou wish, we will send vou a List
including No-Capacity Change-Over Switches, Low-Loss and
Neutrodyne Condensers, Micro Dials, ctc.,
Lvery «“ Utility " line is guaranteed.

WILKINS & WRIGHT, LTD.,
“Utlllty Works, Holyhead Road, Birmingham

by return of post.

An aluminium dial and
bair-line  cursor has
simplified the reading
of this dial to a ver}
marked degree. Read-
ings may be taken
clockiwise or anti-clock-
wise (a necessity when
used with S.L.Y. Con-
densers).

7/6

NOTE :  We still list our

v/

very popular plain model
at 7/6.
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PEOHHDOSPEODOBTLDBBP
B THOSE CLASSICAL &3
& BROADCASTS é
5 —continued from page 606
DBBBIBDIRFBEBFHBEHEE
Talke the great B Minor Sonata by
Liszt; in this work Liszt gave a musical
representation of the good and evil
in himself—good and evil at war with
cach other; and the tranquil ending
suggests that the old Abhé Liszt at
least came out of the fight fanly at
peace with himself! One wonders,

after reading his life story, whether
he did !

Chopin’s music is, of course, so.

poetical and so full of melody that
few listeners who have even the
slightest “ taste ”” for music can say
that Chopin is dull or highbrow in the
condemnatory sense. But Bach is
difficult to appreciate unless one is
prepared to concentrate, although not
so difficult to appreciate as some of
the ultra moderu composers who, like
Bela Bartok, scem to delight in a
cacophony of sound that apparently
means nothing and sounds like a
thousand tom-cats having a Froth-
Blowers’ Reunion.

Appreciating Technique

As for chamber music, I will say
nothing. One must forbear to suggest
how the average listener can learn to
enjoy chamber musie, because it is
really a matter of individual taste.

But even chamber music which is
not ““tuneful ” can he enjoyed if vou
can learn to appreciate the technique
which goes to the planning and com-
position of some of, say, Mozart’s
chamber music. Chess probably means
nothing to a man who only plays golt
—bhut a man who plays Bridge could
casily learn to appreciate chess.

The analogy may seem obscure, but
it is there all the saime!

¢ OPERATING THE
< “EASY-TUNE” FOUR ‘?33
% —continued from page 644 5;3

VBHHLDIIDDBPBEIBBBES
wave-lengths (about 430 metres), and
the adjustment should be made so
that the receiver can just nicely be
made to oscillate with about three-
quarters of a turn to spare on the
variable high-resistance.

Having made this adjustment it
will he found that when the dials
are adjusted to tune the circuits in
the neighbourhood of 280 wetres,
that the receiver will probably cscil
‘ate u little  The variable resistance

should now be decreased somewhat
in value until the set is just stable,
and after this it will be found a
perlectly simple matter to tune in
any station within reach of the
receiver either on the upper or lower
wave-lengths.

For the hest possible results as
regards long-distance work you will, of
course, probably like to use the
variable rtesistance as a regular
reaction control, and in view of the
characteristics of the cireuit this will
be found to be delightfully smooth
and constant.

A Curious Point

A curious point which will be found
with this circuit 1s that the H.T.
voltage on the detector valve has
practically né influence whatever on
the reaction control. I carried out
an experiment with this receiver in
which I put 120 volts on the detector
and then reduced it to nothing at all,
or, rather, to 6 volts to he exact, by
taking the high-tension positive lead
to the positive terminal on the low-
tension battery.

Tt was found, however, that the
detector went into oscillation at
almost exactly the same setting on
the variable resistance which controls
it, while the use of a different valve,
from a very high-mu valve down to a
power valve, hardly aflected the
oscillation control either.

The only point which does aflect
it is the use of different voltage valves,
Thus a 2-volt valve and.a 4-volt
valve will have a diflerent reaction
demand from each other and also
from a 6-volt valve.

On ‘the Long Waves

The number of turns I have ziven
for the reaction winding, therefore,
is the maximum number of turns
which will be required, and with the
particular voltage valves which you
may he using you may find it an
advantage to cut it down a trifle.

TFor the long waves the operation
will be found exactly the same as on
the short, and the only difference that
may be noticed when the long-wave
coils are plugged in instead of the
short-wave is that the setting of the
reaction resistance has to be altered
a trifle. By following the details
given as to the coils, however, there
will be no need to readjust the neu-
tralising condenser. Tf, however, you
wish to experiment with the long-
wave coilg, tlien it should be remem-
bered that readjustiients of various
descriptions may be necessary when
changing over from one type of coil
to another
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- MODEL C.12.

Crystallised in
“CELESTION”

are the 6 essentials
of the ideal
Loudspeaker

{ EVEN RESPONSE.

Not only on the low, but on the
middle and the high frequencics, assuring
nalural reprvoduction from both speech
and music.

¢ EXTREME SENSITIVITY. .

Sensitive to the output {rom the
weakest set.

¢ ADJUSTMENT.
Ability to produce weak as well as
very heavy signals without readjustment.

€ UNAFFECTED BY CLIMATE. .
Tmpervious to humidity and changes
of temperature.

{ IMPROVES WITH AGE.
Improves and does not deteriorat
with the passing of the years.

{ DISTINCTIVE APPEARANCE.

An excellent loudspeaker breathes
-raftsimanship in appearance, so careful
and capable is the workmanship wrought
upon 1it.

AND, T?O, IT IS BRITISH

Models range in Oak and Mahogany
from £5 10s. to £25.

Write for illustrated folder and

zlso for new Gramophone FPick-up
leaflet.

The Very Sowl of HNusic

Write to Dept. H
THE CELESTION RADIO CO.

Hampton Wick Kingston~en-Tham:s

French Agenis
CONSTABLE & CO.
PARIS

Showrogms :
/35 VILLIERS STa. l
3B TN
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COSSOR

Melody Maker

IN’CREASE the

en jovment
and comfort of
good reception,
Don’t have a
good set and
restrict it to one
room. Recep-
tion from your
Cossor  Melody
Maker can take
place in every
room in the
house—indepen-
dently—simul-
tancously—an d
without interference, if you fit a
Lotus Remote Control.

You can wire two rooms yourself
in half an hour at a cost of a few
shillings.  Ask your retailer for a
free blue print or send a postcard
to the makers.

For your ‘¢ Melody
aeed :—

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
additional room %6 extra.

JOTUS,
REMOTE cONTROY

Recommended by the designers of
the Cossor Mcelody Mal:er

Maker®’ you

Made by the Mal:ers of the famons
Lofus Buoyancy Vulve Holder,
and Lotus Vernier Coil Holder,

GARNETT, WHITELEY & CO., Ltd.,
Broadgreen Road -

LIVERPOOL

CEHGOTDPOPHLBEBHHBBE

- HOW YOUR BROADCAST -

&R [2]
IS PROVIDED 2
63’-2 —continued from page 647 6‘3
DEBEBEVORRBIBTS ’{3(3992:9
are available channels.  Thus, if

there are ten available channels, one
wave-length might be allotted per-
manentlv to the lmhter type of enter-
tamment, another to news, another
to symphony music, another to
modern music, another to opera, and
so on. From a programme service
point of view such an arrangement
might be considered ideal, but techni-
cally it is unsound. Firstly, the power
of the station would have to be of
hundreds of kilowatts, and even then
the ¢ service area >’ might not extend
more than 100 miles owing to fading.
There would be an enormous * wipe-
out ”’ zone in which the use of highly
selective sets would be necessarv if
any other foreign station were re-
quired to be listened to. Dense centres
of population are apt to be found 300
and 400 miles apart, aud it is almost
essential to give an © A 7 service area
over large towns and cities owing
to the prevalence of electrical dis-
turbances of all sorts in sucl localities
and because “ A 7’ service areas have
previously existed there.

Always an Alternative

On a single-programme service
there must be as many centres of
distrihution as there are available
channels. The provision of alternative
programmes makes it necessary to
divide the number of wave-lengths
available by two in order to obtain
the number of centres of distribu-
tion.

The above reasoning underlies the
proposed so-called “Regional Scheme”
for broadeasting in  Britain, in
which existing stations will be done
away with and replaced by high-
power twin-wave-length stations out-
side cities previously possessing single
transmitters. The scheme assures to
every listener an alternative pro-
gramme, gives to the selective valve-
set user a choice of as many pro-
grammes as may be occurring simul-
taneously—although some will fade
and be interrupted—and makes the
field strength over the country as
uniform as possible.

It is" important in choosing sites
for these stations to take account of
the dislocation that will inevitably
occur. Scientifically it would be right
to site the station so that the “ wipe-
out ” area fell upon sparsely-popu-
lated, and the “A” service area

674
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upon densely-populated, parts. The
ma]outy of stations eustmv to-day
produce a “ wipe-out ” area over large
citics. A reduction in field strength
under the new scheme may be right
seientifically while wrong psycho-
logically.

Two Receiving Problems

It is better, therefore, to arrange
for the least possible reduction in
actual signal strength in any area,
and, even 'if this results in mtelfcrence
Detw een two programmes, this is
better than that the ordinary listener
should hear nothing. There are two
receiving problems to face when
changing the distribution system to
the dual-programme type, viz., sensi-
tivity and selectivity. It is important
that the general level of signal strength
on change-over he as high as pos-
sible.  The listener will soon equip
himself with the necessary wave-trap.

EEEEOTODHSLODOBERE

& S
& VALVES FOR
g PORTABLES g
—conlinued fromn page 649 %
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of the set than the ordinary H.F.
valve, which may or may not be
neutralised.

As in a portable receiver both
space and weight are considerations,
I would not advise you to use screened-
grid valves which need eareful and
heavy metal screening, and inciden-
tally would need more H.T. on their
anodes than the normal H.F. valves,
So in a portable set which is to employ
an H.F, stage we would usually
decide upon an ordinary H.F. valve,
which, of course, can either he
resistance- or transformer-coupled and
neutralised.

High-Mag. Detector

In this case a valve having a
moderately high-magnification [actor
should be emploved, so that as much
magnification as possible can be
obtained from this H.F. stage.

The detector valve, if resistance-
coupled to the next, as it often will be
in order to keep down the weicht,
may use anode-bend or grid-leak
rectification, the latter giving a little
more sensitivity, but in any case a

fairly high-mag. valve should be
cmployed. Tt is assumed, of course,

that the portable receiver owner is
not aiming at the quality of recep-
tion that can be obtained by a
very up-to-date receiver which may
contain any number of wvalves,
and have high anode voltages. One
(Continued on page 673.)
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Gonvincing Proofi!!

The claims which we have consistently
made for RIPAULTS Self-Regenerative
H.T. DRY BATTERIES are full upheld
by the leading *‘ Wireless” publications.
Read lhese'mleresung extracts from
‘“test’ reports.
From - Modern Wireless,”’ April, 1928.

‘“We have just exhausted a 60-volt IL.T dry
baitery submitred to us for test by Messrs Ripaulis
Yid. . . Model C. M. Standard type which retails
at 10{6. . . We found that the capacity would
give the battery a life of about 6 months if it were
m»(‘_ra}v’(} at 4 hours a day regularly during this
period.

From " ‘ Popular Wireless,’” March 3rd, 1928.

‘“ The actual battery we have had under test is the
Triple-capacity type, Model H. M , a 90-volter which
sells at 29/6. On the text we gave it we eXxceeided
the maxitauin _discharge advised and after delivering
a current of 21 milljamps for well over 300 hours
the battery is still capable of deing somewhat
lighter work for some time. It will be seen that
Messrs, Ripaults have not overrated their battery
and have, 1n fact, given a couservative estimafe of
its life. We lhave also teated one of 1he smaller
vpes and find rthis similarly satisfactory. They
(;uic}:ly‘ depolarise and give consistent and long
service.””

From ‘‘ Wireless World,”' May 2nd. 1928.
‘“ We hope that oiber dry battery makers will
follow Messrs. Ripaults’ lead and come ont inte the
open with details of the average life which may be
expected from their cells.

“In preparing this comprehensive table the makers
must have realised that they were putting into the
hands of the purchaser a means of checking the
performance of hig batiery, and this in itself im-
plies unnsual confidence in the consistent quality of
their products.””

Conies of complete * est " reports, inelinding the

S WWireless World ' dischargo curve, will be sent
Free to all who write us and mention “* Modern
Wireless.”'  Ask ©  Tests '’ and Chart MW/99.

RIPAULTS SELF-REGENERATIVE
H.T. DRY BATTERIES
Give 509% Longer Life

(As uged for the ‘* Roadside Four’’ and many
other ecxcellen! cets).

ME _for your»
Gl’eﬂ@?wmenss SeT

Owing to expiration of

lease and ultimate re-

moval, we have decided

toreduce our large stock of

STANDARD WIRELESS

CABINETS and we are
making

GREAT REDUCTIONS
DURING JUNE

Seize this opportunity af 4
once. From £3 15 0.
Write to-day for deserip-

tive pamphlet and sug-

MAKERIMPORT CO. gestions for adapting your
Dept. 2, receiver or panel in’ our

30a, Lord Street, LIVERPOOL Standard Cabinets.
Immediate Delivery.

gy

The World’s Finest H.F, Choke

SPECL\LLY recom-
mended forall receivers
with 2 or more stages of
[[.F. becausc the Climax
binocular method of wind-
ing gives no ficld effects.

The only effective H.T
Choke for both long and
short wave work.

High selfinductance.
Low self capacity.
One-hole fixing.

Ideal as anode or re
action choke in any
circuit.

nE G 86

From all dealers.

cLl

A YEAR AHEAD

“ Insist on the
name ‘CLIMAX.”

Climax Radio

Electrie,Ltd.,

Quill Works,
Putney,
§.W.15.

BOSLESECHOITBIBIBRBY
2 VALVES FOR 2
2 PORTABLES :
—continued from puage 674 %

cannot expect in the space at one’s
disposal, and with the small loud
speaker that one must use, to he able
to obtain the quality from a portable
receiver that it is possible to get from
a well-designed honsehold broadcast
set.

So a certain amount of quality is
bound to be sacrificed, and one must
make up as far as possible on the
sensitivity side by using fairly high-
magnifieation valves. For instance,
in the detector stage in an ordinary
broadcast set one might use a valve
of 13,000 to 20,0C0 ohms, but in the
case of the portable set, especially
if it Is resistance-coupled, one can do
very well by having a valve with a
nmagnification factor of 35.

The L.F. Stages

This may cut off a little of the high
notes, but that will not be noticed in
a portable set like it would in a
really up-to-date indoor receiver,
while it will certainly give a far greater
magnification, and a high-mag. valve
is worthy of its position in this stage.

Coming to the first L.F. stage, we
find that here resistance-coupling or
transformer can be employed. Here
a little more care 1s necessarv, and
grid bias must, ol course, be em-
ployed, but a valve with a magni-
fication factor of 20-35 can he used
i this stage if resistance-coupling
1s employed, for with the majority
of portable rcceivers there is no fear
of badly overloading at this stage,
especially if a frame aerial is employed
as the pick-up.

If this stage is transformer-coupled,
a transformer laving a fairly high-
impedance primary should be em-
ployed and a valve of about 12,000
obms to 20,000 ohms impedance can
be used. This will enable a reasonable
magnification to be obtained, and
will enable the owner of the set to
eet as much range out of the receiver
as he can.

The Last Valve
The last valve is always a problem
when oue 13 designing a portable set,
for here one has to watch the question
of overloading even wmore carefully
than one has to mn an ordinary
broadcast receiver, hecause the H.T.
voltage is limited, in fact, I may sav,
it is very limited indeed, because if

(Continued on page 676.)
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ii 6 brings

B.T.H. R.K.

Moving Coil Loud Speaker

(Balance in 11 monthly payments of 17 6.)

Above payment for R.K. Loud Speaker Unit only.

Handsome DPoliched Console Cabinet, tn Makegany,
Dark Oak or Golden Oak. As illustrated.

Cash Price £4 : 4 : O .
Or 12 monthly payments of 7/9.
R.K. Loud Speaker and Cabinet. As illustrated.
Cash Price £13: 14 : O
Or 12 monthly payments of 25/3.
R.K. Loud Speaker z2nd 6 volt 40/80 uncharged Accu-

mulator.
Cash Price £11 : 18 : O
Or 12 monthly payments of 21/9.

Or with Trickle Charger instead of Accumalator, Cash
Price £12 4 0, or 12 monthly payments of 22/6.

R.K. Loud Spcaker, in Console Cabinet, and €-volt
40/80 uncharged accumulator,

Cash Price £16 : 2 : O

Or 12 monthly payments of 29/6.
Or with Trickie Charger instcad of Accumulator, Cash

Price £16 8 0, or 12 monthly payments of 30/3.

3-Valve Amplifer, for use with R.K. Loud Speater.

o work from A.C. Mains Complg!e with H.T. Elimina-

tor and valves. No Batteries required.

Cash Price £21 : 10 : O
Or 12 monthly payments of 39/6.

Complete Outht, comprising R.K. Loud Speaker in
Console Cabinet, Amplifer and Valves, Lliminator and

Trickle Charger. No Batteries required. To work off
A.C. Mains.

Cash Price £38 : 0 : O

Or 12 monthly payments of £3 ¢ 6.

Prices quoted apply only when Amplifier is used with a

gramophone. If used with Radio Set, add £2 10s. to
cash price, or 4/6 to each instalment, to cover Marceni
Royaltics.
//
/
//
—~

-

PETO-SCOTT CO., LTD.
77, City Road :: London, E.C.1.

Branches :
LONDON--62, High Holborn, W:.C.1
LIVERPOOL—4, Manchester Street.

&) 278}
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STANDARD WET H.T.

In ‘Unibloc" container as shown.
Assembled with detachable terminals,

48 volts, 15x8x 44, No. 1 cells, 18/-; No.2, 292/%.
48 volts, 15\(8\{5l No. 3, 31/9
All containers fit in one another to make up to
any voltage. (Lid for top tray, 1/8.)
Also complete batteries without containers
For 2 - Valve Sets 3to5-ValveSets Super Sets
A4, 90 volts D.6. 108 volts F.6. 126 volts
24/10 38/6 69/3
All Spare Parts at Raymond’s. List free,

STAR TUNERS Ebonite cut while you

¢ wait at id. sq:m;x;le

New Reactive Model, onxﬁt,‘v t%fge‘stl:u;phed
gV. L. 150/2000 metr,es No cheap rubbish.

omplete with Dial Keystone (Peto-Scoft

Post Free, 12/6 Midget -0001 Conden)-

ser, 5/6; Neutralising
COSSOR, B.T.H. i

5/-; Six-pin Base, 2/9;
MULLARD, EDISWAN, |Standard Wave Trap,
SIX-SIXTY, MARCONI |13/~
VALVES,

Burne-Jones(Magnum)

IHF, LF, RC., 10/6.(.-000025 Neutmhsmg
PO\\G!‘ 12/8. Super Power, | 5/- Coil Plug on Base,
20/-. 2-v., 4v., 6-v. all in Termlnals 1/9 ALL

stock. PARTS STOCKED.

COSSOR MELODY MAKER

GENUINE COMPONENTS
FREE 2 Ormond -0005; 2 Do.

WITH PARTS 8. M. Dial§6 i‘) T.C.C. Con-

05505 0001, 2" mtd. i3
1 1 g m
Drilled High-grade| :\00%. .0 %,. 55} 1
21x7 Polished Panel aran) T, Rheostar: 3 vng
and Strip, 5 - ply %o;ug VH IlsFe{‘x;lnt
>ane witches;,
Baseboard 21 x 9, (13 lbolssor Mlelogv “To“bnd
3 0i ;Terminals, Name Ta S,
Wood Screws, Pair| ¢ ergipvg Sope T
Panel Brackets.

ABOVE FREE WITH KIT £4:10: 0 kit.

Carriage %i--

WE ARE OPEN |new 100-page cata-

ALL DAY SATURDAY
AUL DAY THuRspAaY|logue. Profusely
ﬁ:‘,‘f,‘,sbé_‘!o :‘,’f?:a?,ﬂ illustrated. Post

Sat. 8.30 a.m. to 9 p.m.
Sanday  mofning iy |FREE for postcard.

CALLERS OR POST ORDERS
We stock all available lines in Wire-
less. LET US QUOTE YOU PLEASE.
Make out list with names and makers.

PLEASE READ THIS.
WITH OGRDER OF

3 0/ =~ (Or more)

ONE ARTICLE ONLY ON ANY ONE
ORDER

YOU CAN BUY FORrR 3d.

Any one of the following Articles.

BRAND NEW.

Retail value 2/- to 5/- each.
Kindly Select and enclose 3d. extra.
SOLD ONLY AS AN ADVERTISEMENT
Vernier Dials—2 volt De(ec(or Valves
—60 "X Coils—Set of 3 ' Sutra' Anti-
Micro Valve Holders—2 mfd.Mansbridge,

‘Sutra” or “Forward'" L.F.—Jewel
Indoor Aerial—H.F. Chokcs — Set of
eight 6d. Engraved Terminals—100 f¢.
7/22 Copper—'00050r '0003 S.L.F. Variable
Condenser.

SEE FULL PAGE * W. CONSTRUCTOR,” JUNE

K. RAYMORD

27 & 28a LISLE ST., LONDON, W.(.2

Come to Leicester Square Tube.
IMPORTAN: —This address is at the back of Daty’s Theatre
Be sure it is RAYMOND’S 'Phone - Gerrard 4637

GEOLETEEESOLEPE0008E
?9 VALVES FOR %
& PORTABLES
@ —continued from page 675
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one uses a super-power valve in the
last stage of a portable set, this valve
will probably take anvthing from
15 milliamps upwards, so that one
would have to use more bulky
H.T. batteries in order to last for
any reasonable length of time.

Now, the best thing, as a rule, to
do in a portable set is either to usc an
ordinary power valve having an
impedance ol somewhere about 5,000
ohms and grid bias it very carefully,
putting as much H.T. on it as is pos-
sible, or to muse the super-power
with average batteries and not expect
them to last too long.

Don’t Expect Too Much

The quality will not be quite the
same in the former case as that ob-
tainable {rom more carefully chosen
apparatus, but it can be reasonably
vood, and as the signal strength from
a portable set is never expected to be
that obtained from the larger broad-
cast receiver of a more bulky type,
the power valve will usually handle
quite sufticient for ordinary use.

After all, a portable set should not
be cxpected to give enough volume
to fill a dance hall or anything of that
description, and vou should find that
an ordinary power valve suitably
Ihased in the last stage will operate
the loud speaker usnally incorporated
in such a set with every satisfaetion.

It 1s Jarcely a matter of choice, of
course, whether one has range or
quality in such a set, but it should be
remembered that ultra good quality
should not be expected from any
portable set, because the loud speaker
and the whole design of the set
rather militates against super quality
being obtained.

The True ‘‘Portable”

When talking about a * portable
receiver, I mean that tvpe of set that
can be carried about with ease. 1
am not referring to a receiver that is
fransportable, and can with ditticulty
be carried from room to room, and
which 1s normally used as an ordin-
ary broadcast set. This artiele is
devoted solely to the question of the
outdoor portable, so that I do not
want the reader to get the idea that
all portable sets, or, rather, all sets
that are called portai.c,, must neces-
sarily give medioere quality.

There are “ portable” sets on the
market that give excellent quality. 1
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merely wish to point out that in the
majority of designs of home-made sets
a certain amount of quality has to be
sacrificed in order that sensitivity
of a fairly high degree can be obtained.

Care Must Be Taken

This is inclined rather to militate
against the quality—mot seriously,
perhaps, but it is bound to suffer
slightly. So in designing your port-
able set, and in choosing the valves
for it, you wiil have to choose between
sensitivity and quality, or a mixture
of the two. If you go all out for
sensitivity and do not worry about
quality, then use fairly Ligh-magnifi-
cation valves as far as possible. If
vou want quality and not much
seusitivity—that is, vou do not want
to use the set far from a broad-
casting station—then use valves with
fairly low-magnification factor, grid
bias carefully, use plenty of H.T.
and design your circuit accordingly.

BUY BRITAIN'S
Leading Radio Weekly

“POPULAR WIRELESS ™

the paper that made

WIRELESS POPULAR

Every Thursday Price 3d.
On Sa[(:‘ EUCTyll‘}?CrC

T
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But if you want o mixture, then
vou should follow the lines that [ have
laid out. Use valves of fairly high
impedance, but do not go too high,
especially in the last stages, and
always employ as much H.T. as is
practicable. Do not forget the grid
bias, and remember that in the
majority of sets resistunce-coupling
1s almost as sensitive as transformer
with a good valve, and it is much
cheaper from the point of view of
H.T. consumption, and is usually
lighter.

So that an H.I'. stage and grid-leak

detector, followed by two resistance,
or one resistance and one trans-
former, if the transformer is not
bulky, forms an ideal four-valve

portable receiver, provided the design
and choice of valves and components
are given due consideration and
careful thought.
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FOR EVERY
TYPE OF VALVE

there is a “ Peerless ”” Junior Rheostat. No
theostat will give vou easier or finer control
A definite OFF position makes short circuiting
an impossibility. The current of two valves
can be safely carried. Siivered dial, one-hole
mounting, size 1§” diam., }” high. Resistances
3, 6, 10, 15 or 6o ohms.

From all good dealers or direct :—

The BEDFORD ELECTRIC & RADIO Co., Ltd.,
22, Campbell Road, Bedford.

Loudon: Glasgow:
21. Bartlett's Bldgs 113, s¢. Vlncent St.,
Holborn Circus, E.C.4

PEERLESS’

JUNIOR RHEOSTAT

AT LAST. A DIXIRON.

A really reliable Electric Soldering Iron.

Light and well balanced in weight, beautifully finished.

Cowplete with flex cord and adapfor. Effectively

handles the large as well as tlie small Jobs. Load-

ing 75 walts, and supplied for voltages of 100-

110, 200, 220-250.

Guaranteed for One Year. State voltage when ordering
PRICE 12,6 and 15/ Post Free, from

ELECTRADIX RADIOS,
218, UPPER THAMES STREET, E.C.4.

Gay !!!

This new weekly LLONDON

| CALLING vou’'ve heard it ‘
talked about . scen it on !
the  bookstalls wondered
what it is like nearly

bought a copy
who like it. Scems to have
some good features latest
| and most intimate theatre gossip |
| . . brilliant book revicws u
humorous drawings by the best
artists. . . Why not get a copy

met pecople

to-day and judge for yourself ? i
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2 WHAT READERS THINK ‘33

—conlinued from page 656 %3
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to be really keen on “ this Programme
Business 27 An outsider would not
do—it requires gomeone who thor-
oughly understands studio and micro-
phone work and requirements, in a
practical way, {rom practical ex-
perience, therefore it ought to he some
one already on the Staff at Savoy Hill,
and it is probable there is no one so
capable of managing this important
work as Mr. Rex Palwer. e has
been on the Staff from the beginning,
and has worked not only behind the
scenes, but also at the snicrophone—a
very important point—and that as
an announcer in charge of varicus
programmes, and also as a pro-
fessional vocalist.

The Suggestion

That he is very deeply intcrested
in the programmes I know, for a
few months ago T visited Savoy Hill
several times in the course of three
weeks for the purposec of being
present in the various studios for
transmissions of every class of pro-
gramme-—except Military Band—and,
at lis request, I then met Mr. Palmer,
and we had several conversations on
broadeasting in gencral and pro-
grammes and transmissions in particu-
lar, and I found him very keen indeed.
T have no idea if he would care for the
post of Dircctor-General; T am con-
sidering the question from the
listeners’ point of view only,

Can you not make a move in the
matter in your papers, which are so
popular and read by such large num-
bers of listenery? There is no doubt
that Mr. Palmer’s appointment would
be very popular—particularly if
pressure were brought to bear on the
“ powers that be” to make him
ex-officio Head of the General Pro-
gramme Department.

*“ A Highly-Trained Musician”’
If any move be made in the matter
I beg that my name may be kept out
of it altogether, please. 1If you wish
to publish this letter in part, or the
whole, do so by all means, but with-
out my name.
Tam a Iighly-trained musician with
a large concert experience, ahd, on
my mother’s side, a member of an
old well-known theatrical family. I
received most of my singing training
from the late Alberto Randsgger and
Manuel Garcia—from which you will
gather that I am no longer young.
Yours faithfully,
677
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You know them. They just want
to try semething in your set. Ping!
An awkward hand has hit your
valve,

A Benjamin Valve Holder would
have saved you the cost of a new
valve. For this valve holder is
sprung on 4 one-piece springs.
Strong springs but  delicate.
Springs that absorb the slightest
vibration or the greatest shock.

Fit Benjamin Valve Holders in
every stage of your receiver, But
be sure the valve holders are
Benjamin, because no others will
so efficiently absorb shock and
disperse microphonic noises.

VALVE HOLDERS

— 4 P f—

THE BENJAMIN ELECTRIC LTD,,
Brantwood Wks,, Tariff Re., TOTTENHAM, N.17
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Why buy

waste space?

when the Columbia
"Layerbilt1s filled to

capacity with layers of
electricit

Ask your Dr p.;- )
Columbia fuyedilt

THE 100% BATTERY }

15, KINGSWAY, LONDON, W.C.2
Scotland: J. T. CARTWRIGHT,
3, CADOGAN ST., GLASGOW.

& corum

R. MORRIS

The “RADIOLA”

.

v
For A
your STATELY
Set = HOME !
Batteries, From
etc. wmp £5.5.0
Fully

“RADIOLA " Dc Luxe Guarl;n:eed.

WINS HIGHEST APPROVAL
of Radio Press, leading experts and over 3,000

3 fi. high. Rich solid oak or mahogany-—a
magnificent finish -at loud-speaker cost only.

LET US HELP YO

LIST of exclusive designs FREL. Send ©now.

Obtainable only from ;—

M.W. Works, BEXLEYHEATH, Kent,

deltighted clients.

U.—Sugerstions and ¥YULY,

@CABINETS B

" The DAILY SKETCH

Make

YOUR Pictyre Paper

e ——
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figures obtained prove somewhat
mteresting to compare.

To return to the table, it will be
found that of the valves tested, which
arec more or less a representative
stock, fonr give a drop in signal
strength in the mneighbourhood of
25 per cent, four give a drop of 20
per cent, and the balance give a drop
of 15 per cent to 8 per cent. The
majority of readings show a drop in
the neighbourhood of 8 per cent.

Why Figures Vary

These readings, however, only refer
to the losses occasioned by connecting
one pair of electrodes across the tuned
circuit; the two main divisions repre-
senting the losses between grid aud
filament and plate and filament.
Readings were taken between grid
and plate, and these were found to
be of the same order as those occa-
sioned by the connection of the other
two pairs of electrodes.

Now, in actnal practice, neglecting
the TI.T. battery, the circuits asso-
clated with any one valve are ap-
proximately as shown in Fig. 4 at A
1 we redraw this as at B, showing
arid-filament, grid-plate and plate-
filament elements as resistances, it
will be seen that we have not got one
set losses only across the tuned
circuit.  This aceounts for the fact
that 1 the practical circuit on
which T first took measurements the
lossex obtained were greater than any
of those shown in the table.

It will be noted in the table of the
readings which I took that certain
items have been marked with a cross.
In view of the fact that I had not got
2. 1-.and 6-volt valves of all makes [
have not been able to use the same
make for the tests in each column.
The valves marked with a cross,
therefore, do not belong to the type
indicated by the column heading.

Foreign Valves

Three difterent tvpes of valves of
continental make were also tested,
but these gave quite reasonable figures
and were 11 no way as had as oue
might have expected {from their
appearance and price. One of the
worst valves indeed that 1 meuasured
was an old bright-emitter, and this
was not as bad as the reading given by
valve (', type No. 1,1in the 2-volt class.

As a matter of interest, I took some
readings with a valve in a holder
connected across a 6-pin base with a
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6-pin coil former plugged in position.
The valve holder T used was an anti-
microphonic one of a popular tyvpe,
the other components also heing of
standard make. The readings ob-
tained were as follow :

L. Signal voltage; 2'9. 2, With an
average valve inserted in  valve
Lolder connected across the tuned
ciremt, 2-1. 3. With valve, holder,
6-pin coil base and 6-pin coil, 1:9.

Effect of “‘Lighted” Filament
I also tried the effect of lighting
the filament of the wvalve, and as
soon as this was done the H.F.
voltage dropped to 0-95. On H.T.
being applied to the valve, however,
the value actually used being 60
volts, the signal voltage rose to 1'45
and on applying grid bias the voltage
rose again.
TOERIOPEBDRIECRELETHED

RECENT RECORD .
RELEASES
—conlinued from page 639 2

BEHVDEBBEVIBIIBIDBES

Dance Records

Brunswick. The Sunrise (F.T)
and The Man I Love (V1.
Ben Bernie and his Hotel Roosevelt
Orchestra. (10 1. 3s. 3733.)

Two very good pieces, played well
and excellently recorded. They are
both very tuneful

Broadeas!. Can’t You Hear Me
Say I Love You ? (W.) and
Music and Moonlight (F.T).
(ls. 3d. 2392

Worryin’ (\W.) and The Trail of
the Tamarind Tree ('.1.). Harrv
Bidgood and his  Broadcasters.
(1s. 3d. 238.)

Sunshine (F.T.) and Singapore
Sorrows (Slow F.T.). Ciro’s Club
Dance Band. (Is. 3d. 236.)

What’ll You Do? (F.T.) and
Let a Smile Be Your Umbrella
(F.T). Riverside Dance Band,
(Is. 3. 241))

All snch good records that it is
difficult to differentiate between them.

Pathé Perfect. There Must Be
Somebody Else (F.T.) and Dream
Kisses (F.T.). DMeyer’s Dance Or
chestra. (10 in. 1s. 6d. P353.)

An excellent record. The latter
item is particulariv tuneful.

Parlophone. Enchantment (Tango
Blues) and Jalousie (Tango Blues).
The Pavilion Lescaut Tango Orches-
tra. (101, 3s. R3529.)

Two of the prettiest and best-
played tangos we have heard for a
long time. Lovers of this -kind of
music should certainly get this record.
Superbly played and equally well
recorded.
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H.T. ( N\ T
& L.'T. & . °

from
A.C. Mains
This latest SUP-
RECISION Unit
fs a com- $
Lined 1LT.
Eliminator
and L.T.
OV E R,'

pings, and
charges
L.T. accu-
mulators 2 to 6 volts at 174 amps. =

COMPLETE UNITS from %£6.5.0
COMPONENT PARTS from £4.9.0
Send for details of SUPRECISION Indes!ructible
Power Transformers, OVERNIGHT Battery Chargers,

and Eliminator comporent: of every kind.

F. C. HEAYBERD & CO.

8/9 Talbot Court, Eastcheap, E.C.3.

(One Minute from Monument Gnderground Stationy

ACCUMULATOR HIRE
SERVICE. H.T. OR L.T.

e

Welend you one of our fine wireless accumn-
lators while we recharge yours, Or keep you
continually supplied with our own fully-
charged accumulators. Collection, main~
tenance and delivery free, anywhere within
12 miles of Charing Cross. Any voltage or
capacity. Skilled service. 1The famous
C.A.V. accumulators supplied for H.T.
Wite for full particulars to-day:
RADIO SERVICE (London) LTD.,
105F, Torriano Avenue, Kentish Town,N.W.
Telephone : North 0623-4-5. f"

“\ _ Sl —
When replying to advertisers please be
sure to mention ‘‘Modern Wireless.”

o
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FOR GOOD RECEIVERS

%14 A

Patent

A A g sk bk

The Belling-Lee Terminal will give rea!
finish and distinetion to your receiver. It is
beautifully finished and Bakelite insulated.
Made with 30 different engravings, Belling-
Lee terminals possess the followinz unique
b advantages :

The top does not rotate.

The head does not come oL,

Smooth stem ensures that strands of wire
will not bind vp with thread,

Transverse slot with clamping nut climin-
ates soldering.

Prices:
Type “B” (Standard Modc!) 9d. each.
L Type “M?” (Popular Model} 6d. each.
Type “R*” (Cheap competitive
insulated model with rotating
namey - . - 31d. each,
All types guaranteed.
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Tlustrated cataloguc free on request,

'BELLING-LEE’

TERMINALS

~

BELLING & LEE, LTD,,
Queensway Works, Ponders End, Middlesex
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power output is 50 kilowatts, which,
according to Dr. Alired Goldsmith,
the chief broadcast engincer, can be
depended mnpon to give a reliable
service within a radius of 100 miles
under all conditions.

The 250-{t. acrial is supported
upon two lattice steel towers 300 ft.
in height. The towers will be illum-
inated by flood-lights at night, to
gerve as a guide for aviators, and also
as a warning in case the aeroplanes
might strike the masts or the wires.

The power supplied to the installa-
tion is sufficient to light 10,000 homes.
The current for the filaments of the
big transmitting tubes would operate
200,000 of the low-consumption
receiving valves, or about 50,000
average receivers. The energy used
in the plate supply of the frans-
mitter  would  provide sufficient
IL.T. supply for about half a million
ordinary receiving valves.

Trouble in Sweden

A cuarious and rather amusing
problem is troubling wireless en-
thusiasts in Sweden, owing to the
prevalence of large apartment houses
and to the fact that on the roofs of
many of these houses there is a
tangled mass of aerials, whilst the
hot-water installation of the building
is made use of as a common carth
return. Tt is not dilficult to imagine
the readiness with which * diplomatic
relations >’ may break down between
two otherwise perfectly friendly neigh-
bours in the event of their respective
aerials crossing, or even being sus-
pected of interfering !

A house in Gothenburg has adopted
a very simple contrivance for getting
out of the difficulty by which everyone
shares alike. A small iron ring 1s
supported at the centre of the avail-
able roof space a few fect above the
roof, and from this the various aerial
wires radiate more or less at regular
angular intervals. The net result
by the time sbout filty aerials are
erected is a kind of gigantic spider’s
web ; but, at any r1ate, there can be
no actual crossing of acrials, and ne
individual can allege that anyone
else 1s receiving prelerential treat-
ment. Every tenavt is required to pay
a fee of 15 kroner (about l6s. 3d.)
for his aerial.

Tn Stockholm, in some of the
hospitals, a system is now being
adopted similar to that in use in
some of the hospitals in this country.

679

MoperN WIRELESS

Working off the mains

CLIMAX AUTO-BAT MAINS LUMPONENTS

The first home constructors’

CLIMAX _ 1 T, Supply Unit was built
AVIQBAT With Clitas Auto-Bat Com-
FORMER. poncnts—the first mains
35/~ yeceiver was possible only

with Climax products.
lcilél}‘wv@x The Climax Special Choke
CaOIE is specially constructed to

climinate low frequency ir-
regularities in H.T. supply
derived from electric light-
CLIMAX ing mains A.C. or D.C.

For Mains Re-
ceivers.. 21/-

POTEN- The coreis a completc mag-
TIAL netic circuit of the highest
?OIXOIJ’EO'ﬁ;m grade stalloy iron. ¥ar

or10,000 chms
with ten tap-
pings .. 9§/

superior to the or-
dinary choke. Price
Complete 11':‘(" I l Ax
pon applica-
tion [rioml any
d er 01
it~ M YEAR AHEAD
CLIMAX RADI® ELECTRIC L1ID.
Quill Works, Putney, London, S.W.15

Come to

ELECTRADIX
HOUSE

218, Upper Thames St., London, E.C.4
FOR EVERYTHING

ELECTRADIX RADIOS

Telephone: City 0191,

When replying to advertisers please be
sure to mention ‘ Modern Wireless.”

A Qualil‘y Cabinet

vour Set
Fullillustrated particulars from the Actual Manu-
= facturers, V.C. Bond & Sons, 61, Hackney Grovy
Eiji: W Mare St., Londen. E8. 'Phone Cligsold 0883
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FREE leaflet
‘Distortion,” from
Dept. M W)

SIFAM, ILtd,
1Ca,Page St., West-
minster, BW.1.
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end of Take Melville where it joins a verv narrow waterwayv
and o reaches the sea twenty miles further on. Here
a 10-knot current is running. and it behoved us to be
very careful

There wis a very strong. blustery wind blowing, and
at times our lee rail was entirely under the water as we
simply flew down that narrow waterway. Then just
aliead we saw the water was lashed to fury as-a squall
was coming from a half-hidden cove.

After a short consultation we decided to reef our
sails, and made in under the land to do so. Our lucky
star was not 1n the ascendant, however, for before we
could do a thing the squall was upon us, and we were
driven ignomimously ashore:

A kedge anchor was immediately thrown over, and
there we lay yuite quietly, apparently none the worse,
though very hard and fast. TFortunately the tide was
rising, and a few hours later, when the weather had
moderated, we hauled on the kedge and, to our satis-
faction, floated easily, none the worse for our stranding.

Two davs later, after but one more incident worthy
of note. we arrived at Indian Harbouy in a verv severe
snowstormi.  The incident should not have happened.
but, remembering how verv nearly we had run out of
water, we replenished at a creck not far from the scene
of our stranding. We were over two hours cut when,
sitting down to lunch, we found milk, tea soup. and
evervthing as salt as if made with brine

The Smoky Island Station

There was nothing for 1t but to go in again for water
as we might very easily have encountered bad weather
which would hold us up for davs. We made inshore
and anchored off the moutl of a fair-sized stream.

Over went the dinghy, and we rowed very carefully
in a very big swell over immense rocks just showing under
the surface. A little farther along we saw the water
tumbling over a fall composed of huge boulders, and with
great difficulty we manccuvred the tinveeraft as near as
possible in order to ensure the water being fresh this time

It was so cold the barrel was covered with ice by the
time it was full, but for all that it tasted better than the
finest wine on earth. We returned to the yacht, and the
rest of the outward trip was without particular incident.

Tt was a bitterly cold morning in the first days of
November when we anchored at Indian Harbour, three
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miles from Smoky radio station, with a sense of great
relief, donned our sealskin bocts, and started off across
the Lmd covered feet deep in snow, towards the wireless
station. The photograph shows the barren spot 1t occupies
but cannot convey the Dhleakness of the place, standing
ag it does at the top of a small mountain lashed by the
fierce winter winds and blizzards.

We found Mr. Watts dismantling his apparatus, and
news of the outside world was received next dav us the
last mail steamer left the Labrador coast for many long
months. )

We listened in silence to the news of many disasters
to vessels less fortunate than ourselves, for we still had
to brave the terrible Hamilton Inlet and Lake Melville ™
on our return trip  One lundred and fifty miles does
not seem far when one thinks of a fast railway express,
but with an Arctic blizzard and contrary winds we
might have been ten thousand miles away

Communication With England

[ am writing this at Indian Harbour at anchor. It has
been snowing all day. and we are comforted by the
thought of raising that anchor with twentv-five fathoms of
chain by hand, partly covered by ice as it is, to be hacked
away at den to-morrow When, if \\eathor conditions
permit, we will venture ont on our return trip.

On arrival at Northwest River. Mr. Watts will be
initiated into the 1n\~tm.es of short-wave apparatus, as
compared with the “ rock-crusher ” variety, and then
endeavour to return by some means or other to St
Anthonyv. Newfoundland. Should the “ Bay " {reeze up

as 1s more than likely—it will be necessary to do the
jourtiey by dog-team and komotik, a very pleasant
prospect indeed.

As 1t may interest some, I give a list of the British
stations worked from Nm’chwest River since its opening
some three weeksago: KG2A0,2DN 2NH, 5 BY,
SMA DML 6TY, 6 WL 6 NX.

6 W L tells me that his transmitter consists of a B.T.H.
B.5 valve supplied with H.T. by drv cells! His signals
were R.5 at times.  Anotler tiibute to low-power work.
In addition to the above EG stations, over sixty NU
stations were worked, as well as Holmgren Radio in
Malmo, Sweden, and many stations in different parts
of Europe.

Both NESAE and NER W G will be operating in the
20- and 40-metre bands this Arctic winter. and everv
station communicated with will receive a Q.S.L. card,
though. owing to the length of time it takes by rlog-
team forthe mails to be carried to the outside, cards
may not he received for many months.
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'BRITIs), TR coLouR VALVES

. THE "STANDARD' OF COMPARISON
3

“Cosmos’ Valves have also set the standard for the six-volt user,
as well as for those who prefer to use two volts.

The S.P.50B Blue Spot for H.I,
Resistance Coupling, and possibly
Detector stages. This valve has an
amplification tactor of 35 and an m-
pedance of 50,000 ohms.

This valve is particularly suitable lor

use with the Cosmos Resistance Coup- operating a cone-type loud-speaker.

ling Unit.
Price 10/6 Price 12/6

No other valves in the same class give such astonishingly good results, because no other valves can
have the advaatage of being built on the SHORT PATH principle. Every Wireless paper und
Technical corresponden! recommend them, but no one more so than present users.

The S.P.50/R Red Spot is acknow-
ledged to be the super-power valve.
Used in the last stage it has an amplifi-
cation factor of 65 and an impedance
of 4,500 ohms

The S.P.50/R is the ideal valve tor

AL L L L

LN

Ask your dealer for Booklet £117/3, whlch a'so gives details of the S.P. 2-volt
valves and the remarkable * Cosmos’’ A.C. Mains Valves. A line to the makers
will bring it to you free by return post.

MET-VICK

VALVES, SETS & COMPONENTS

i
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METRO-VICK SUPPLIES LTD,, 155, CHARING CROSS ROAD, LONDON, W.C.2.
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This diagrammatic sketch illus-
trates the efiective way in which

the R.I.

& Varley Bi-duplex

wire-wound H.F, Choke (9/6)

deals with H.F. currents,

Bt-duplex Wire-wound Resist-
ance Capacity Coupler.

Type A
Type 8

YOU—one ot thousands—are satisfied only with real
QUALITY in wireless reproduction. In the past,
tens of thousands were content with very poor reception
provided they could tune in a few stations at audible loud-
speaker strength. But the time is coming when the public
as a whole will insist on really good reproduction, and,
what’s more, many already know they can get it by using
R.I. & Varley components. We have made a special study
of all forms of L.F. Intervalve Coupling, because we realise
the necessity for QUALITY if radio is to be really worth
while.
The famous Bi-duplex winding, developed and perfected
after years of research, has been incorporated in our
Resistance Capacity Couplers, and has resulted in a degree
of real tonal purity undreamt of hitherto. The National
Physical Laboratory Curves of our R.C. Couplers and
Straight Line Transformer show that a wonderful degree
of amplification has been attained, together with remark-
able uniformity at all audibis frequencies. That explains
why you can hear the deepest bass notes and yet lose none
of the high frequencies when using the R.I. & Varley
Transformers or R.C. Couplers,
In this conneciion it must be remembered that no matter
how good an L.F. Transformer or R.C. Coupler may be,
distortion is bound to result if the H F. Choke fails to choke
back the H.F. currents efficiently.
Here again our Bi-duplex winding has enabled us to pro-
duce a component which for negligible self-capacity,
minimum external field, extremely small dielectric
hysteresis, and maximum choking efficiency over a very
wide range, has no equal on the market to-day.

Ko
General Purpose Transformer
15 -

" Popular Wireless "' writes—" [t must have been very
skiltully designed for it gave results tar superior to those its
price would lead one to anticipate. We must admit it falls
very little short of transformers in the one pound class,”’
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Comparative curves showing
relative choking efficiencies. It
will be seen that the RI. &
Varley H.F. Choke—distributed
capacity 25 microfarads—chokes
efficiently over a range of from
30-4,000 metres (10,000 to
75 kilocycles).

Straight Line Super
Transformer

25 -
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