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HE WAY
Mullard Pentone and Screened
Grid Valves clear the way for the
biggest advance in radio histary.
Once again Mullard research has smashei
through every obstacle, overcome every diffi-
culty; perfected Screened Grid and Pentone
Valves are here - perfected by Mullard. It
means a revolution in radio, two valves that
do the work of four.
You have been hearing about these wonderful
new valves for months; it was left to Mullard
to make them a practical basis for a new era
in radio ideas. All existing standards of com-
parison are shattered, the new Mullard P.M.
Pentone and Screened Grid Valves are the
radio valves of the future that you tan buy
NOW. Every radio dealer stocks them.

ullard
THE - MASTER  VALVE

Advert. The Mee hard Wireless Service Co., Ltd., Mullard House, Deumark Street, Lonuou,
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MAGNUM L.F. CHOKE MAGNUM"
BUILD THE

SIMPLE SCREEN " FOUR
as described in this issue.

CENTRE

TAPPED

L.F. CYDiCE

MAGNUM

Ideal for inter -
stage L.F. Coup-
ling. Output filter
choke either direct
or push pull.Eliminator
smoothing.

Price

15/-

" TITAN " COIL

Lists on application.

Price

15/ -
Specified for
the amaz-
ingly effici-
ent and
popular
group of
Titan Re-
ceivers in
which we
specialise, as
construc-
tional kits or
ready wired
and tested.

£ s. d.
x Cabinet, with ao-in. baseboard .. .. 1 4 0
a Ebonite Panel, x8 in. x 7 in., ready drilled 7 6
I Magnum Fixed Condenser, 000x .. 1 6
2 Magnum Single Coil Holders .. 3 0
4 Magnum Vibro Valve Holders .. .. 8 0
I Magnum Neutralising Condenser .. 5 0
I Magnum Standard Screen, 7 in. x 6 in... 1 9
1 Magnum 6 -pin Coil Base.. .. 2 0
I Magnum H.F. Choke .. .. 7 6
I Magnum .0003 Fixed Condenser 1 6
x Magnum oox Fixed Condenser .. .. 1 6
I Magnum Grid Leak, 2-meg. .. .. 1 0
I Magnum On and Off Switch .. .. 1 6
2 J.B. 000s mfd. Slow -Motion Condensers 1 9 0
I Cyldon Reaction Condenser, .000x mfd... 7 6
a Lissen R.C. Coupling Unit .. .. 4 0
I Lissen Super L.F. Transformer .. .. 19 0
2 Grid Bias Battery Clips.. .. .. 6
x Terminal Strip, x6 in. X 2 in., with at

Eelex Terminals .. .. ..
Connecting wire, Flex, Screws, etc. ..

"UNIVERSAL" THREE

The most perfect receiver yet designed
for the ultra -short waves from 15 metres
up to 2,00o metres.

Price Z18
Including coils, 3 valves and Royalty.

6 0 Free demonstration in your own home
3 3 within 5o miles of London.

£6 15 0

Any of the above parts supplied separately as
required.

Set of valves for w.bove .. £2 16 0

The Set, ready wired and tested, including
Cabinet, Valves and Royalty .. £11 11 0

U RN EJON E
C O . LTD . ,

MAGNUM HOUSE
TELEPHONE; HOP 6257

296, BOROUGH HIGH ST.
LONDON. S.E.I

MAGNUM VOLUME CONTROL

Made in two
Values. 50,000
ohms and 2

megohms.

Price

7/6
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Make the Melody

LOUDER and CLEARER

Change now to Cossor Valves-use
Cossor Valves in every socket of your
Set -you'll get richer melody-full-
toned and crystal clear. Cossor Valves
made possible the wonderful efficiency
of the famous Cossor Melody Maker
-they improve any Receiver. Your
Dealer sells them for 2,4 and 6 volt Sets.

with

Cossor
BRITAIN'S FIN EST VALVES

A. C. Castor, Led.. Highbury Grove, London. N 5.

374

Have you got your
copy of the COSSOR
Broadcersting Map
It shows posIttons arta gives wave
lengths and dial readings of 200
European stations. It will double
your Radio enjoyment. Write for
it now, enclose ad. stamp to cove,
cost 01 postage, etc.

Send at once!

M 7936
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This Month's Sets-Portable Set Problems-Television Tests-Too Optimistic.

This Month's Sets
THE " M.W." " Easy -Change " Crystal Set, which is

described in this number, is a product of the
" M.W." Research and Construction Department.

Our constructional readers will find this a remarkably
efficient little receiver, not only as regards sensitivity, but
as regards selectivity as well. It will be found that alterna-
tive programmes can be brought in by the operation of a
single panel switch with ease and reliability.

The " Long -Distance " Two, also designed and built by
the MODERN WIRELESS Research and Construction Depart-
ment, may be described as a stable and highly sensitive
set for long-distance reception with telephone receivers.
As one of the members of our Constructional Department
said : " You can scour the ether of the whole hemisphere
with this fine receiver." Allowing, of course, for enthusiasm
it may be said that this receiver gives about the best
anybody could expect of any two-valver for telephone
reception.

The " " Portable " Three is a completely self-
contained set of light weight and simple construction. It
is easy to build and easier still to operate. This is just
the set you want for the summer and open-air use. This
again has been designed and built by the MODERN WIRE-
LESS Research Department.

Portable Set Problems
THE " Simple -Screen " Four is a perfectly straightfor-

ward circuit, but embodied in it is a design of such an
efficient character that it gives out -of -the -ordinary

results. This is really a long-range loud -speaker set, but
great attention has been given to the question of quality
of reproduction. It is easy and inexpensive to build, and
is another product of the MODERN WIRELESS Research and
Construction Department.

Another feature to which we should like to draw special
attention in this number is that entitled : " Portable Set
Problems." The author is Mr. Percy W. Harris, the Editor
of our contemporary, the " Wireless Constructor."
Mr. Harris has carried out innumerable experiments with
portable sets, and in this article gives readers of MODERN
WIRELESS the benefit of the valuable and practical tests
he has lately undertaken, and the results and.data he has
collected.

Television Tests

As we
go to press, secret tests of television have been

carried out. A transmitting apparatus for tele-
vision has been installed in connection with the

old Marconi House stand-by broadcasting gear, and on
March 5th the Postmaster -General, with Lord Clarendon.
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Commander Kenworthy, Professor Fleming and many
other well-known M.P.'s, were gathered together in the
General Post Office to witness a private demonstration.
Both the Baird Company and the guests who witnessed
the demonstration agreed not to divulge or give any opinion
concerning the test to the Press, but it is understood from
well-informed circles that the guests were asked to write a
non -technical report of what they thought of the demon-
stration.

It is also understood that further technical tests will be
carried out by the B.B.C. with a view to determining
whether the Baird system has undergone.any improvement
which would make it more acceptable from a technical
point of view for broadcasting purposes.

A report has been current that this demonstration was
forced because certain M.P.'s in the House were under the
impression that television progress was being obstructed.
This is the view held by Mr. Cecil Malone, M.P. He has
been reported as stating in the " Daily Herald " that he
thinks television has been obstructed unnecessarily, and,
further, that he cannot help thinking the Cable interests
fear television very much.

Too Optimistic
TH. view, of course, is perfectly unjustified by the

facts. Every possible help has been given to
television, but certain enthusiasts who have let

their discretion run away with their common sense have
rather overdone the sponsoring of television, to the extent
of ignoring candid and technical criticism by those
competent to understand the enormous difficulties which
stand in the way of providing a public utility television
service.

It may be judged how laymen can be carried away by
their enthusiasm for a new invention when it is stated that
one M.P. gave- his opinion that " television, in fact, will
soon knock even the Beam Wireless into a cocked hat."

Well, such enthusiasm is no doubt admirable, but
considered in the cold light of technical impartiality, one
must admit it is a little amusing. We sincerely hope that
as a result of these new technical tests something trans-
pires which will prove that television is now improved to
such an extent that it is a practical proposition.

It would be of enormous benefit to trade in this country
-to mention ohly one aspect of the value of television-
if such a service could be definitely proved to be practical.

We will refrain from further comment, however, and
wait for the report which will inevitably be made public
when the results of the tests have been carefully examined,
and judgment given.
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IDEAL SHORT -WAVERS
An article of eminently practical interest.

By L. H. THOMAS.
t4'14.47314$10314,re
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IKNOW that " The Ideal Short -
Waver " would have made a
rather more attractive title for

this article, but I have decided after
careful thought that such a thing
does not exist. Everyone has his
own private idea of the short-wave
enthusiast's dream of bliss, and there
is no particular receiver or circuit that
would please everyone sufficiently
well to convince him that he had
found the ideal short -waver.

For Rapid Searching
I may as well confess at once ,that,

just at the moment, my ideal short -
waver consists of a detector followed
by two resistance -coupled note-mags.
I like a set with a screened -grid stage
very much indeed, but I am far more
keen on rapidly searching round the
whole short-wave spectrum to see
what r can find than on merely
tuning -in a distant broadcast at
incredible strength and then going to
sleep over it, so that my own ideal set
must be one with which very quick
searching is possible, and, naturally,
one with the minimum number of
controls to operate.

Resistance - coupled note - mags.
attract me because of the silent
background obtainable with two good
resistances in use. Everyone is
familiar with the perpetual under-
current of " mush " which comes in on
the short waves when the set is being
operated just on the oscillation point.
This mush is not to be confused with
noises arising from a defective H.T.
battery or a loose connection ; it is
inevitable to a certain extent.

Eliminating Mush
Quite recently I found that it was

possible to arrange a resistance -
coupled short -waver so, that the mush
was almost entirely abeent, and I
have decided that a much greater
portion of it than I previously
suspected is caused by long -wave
stations and harmonics that are
picked up directly on the primary
winding of the L.F. transformer.
This was confirmed by comparing the
amounts of mush received when a
cheap and an expensive transformer
were in use. This particular portion of
the mush is only heard when the set

is oscillating, while another portion,
which is never lost on some sets, is
apparently due to a noisy grid leak.
Trying some fifteen grid leaks pro-
duced one which did not make the
noise !

A little reflection will show that a
resistance -coupled set with an anode -
bend .rectifier has eliminated the two
causes of this annoying " mush. "
Here, therefore, is another good
reason for my own choice of the ideal
short -waver. In passing let it be
mentioned that unless really good and
reliable anode resistances are used the
mush is liable to be doubled or trebled
in strength.

I inquired of a friend, whose only
interest in short -waves lies in the
logging of distant broadcasting
stations, what he would consider to

RADIO IN PERSIA

New officials connected with the National
radio organisation receiving instruction in

wireless transmission and reception.

be the ideal short -waver, and his
answer, though somewhat elusive, is
rather interesting. He said : " Any
set that will bring in stations that the
ordinary ' detector and note-mag.'
fan can't get ! "

As a matter of fact, such a set as
this is a tough proposition at the best
of times, since the average detector
and note-mag. on short waves will get
such an amazing number of stations.

On the.broadcast waves the user of
a set with one good stage of H.F.
justly feels quite superior to his next -

376

door neighbour with a mere two-
valver, and can back up his superiority
by the stations he receives and the
manner in which he receives them.
On short waves, however, it is by no
means so easy. A set with two
screened -grid stages needs to be very
well designed and operated if it is
even to bring in stations that the
" H.F.-less " receiver does not get.
True, a screened -grid set will get
the same stations with much greater
certainty and consistency, but it is a
decidedly moot point whether it will
get any others. I think, speaking
from my own experience, that this
friend, although he does not know it
himself, would think the super -het.
his ideal.

Super-Het's Drawback
I used one on a special series

of tests lasting some six months,
and, although Morse work was in
question at that time, I used to amaze
my friends by including in my lists of
stations calls that they had never
even heard of ! So many of these
appeared that a deputation solemnly
called late one night to make sure
that I was capable of reading Morse
without garbling the call -signs ! As
a matter of fact, I was able to
demonstrate the set working at its

- very best.
The super -het. has, of course, one

huge drawback in the " second -
channel interference " from which it
is inseparable. There are quite
enough stations on short waves_
occupying narrow bands of wave-
lengths now without our using sets
that will bring each one of them in at
two places on the dial. For broadcast
this does not matter very much, since
most of the short-wave broadcasters
are fairly widely situated in frequency.
For amateur Morse work, however,
the extra interference introduced in
this way is prohibitive.

Best for Home -Constructor
The absolute tyro, as far as short

waves are concerned, would un-
doubtedly find his ideal set the much -
derided detector and note-mag. Such
a set, carefully designed, is capable of
extreme sensitivity and ease of opera-
tion, -provided that capacity -con-
trolled reaction is used, and that the
circuit is so arranged that both the
variable condensers have their moving
plates earthed. Good slow-motion
dials, preferably with a metal screen
of some kind, are also desirable.
With these precautions it will usually
be unnecessary to use a metal panel,
or to set the condensers back behind
the panel.
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TALICING OF
ANNOUNCERS
1111M111111111111111110:01111111111111111111111)

The author considers that radio

announcing to -day is an odd way of
earning a living, and recalls some of
the fascination that attended the early
days of broadcasting when he himself

was a Director -Announcer.

By A. CORBETT-SMITH.

TALKING about our radio announcers, I often wonder
what is the special attraction about the work
in these days. What it is, I mean, which brings

men back to the game after years ?
For Manchester listeners have lately welcomed the

return of their old friend, Mr. T. C. L. Farrar (" Uncle
Ajax," if I mistake not) ; the London and Daventry
audiences are reviving old memories through the well -
remembered voices of Mr. Eric Dunstan (after his India

*

Mr. Rex Palmer, who
undoubtedly is one of the
most popular of all an-
nouncers. His voice has
been heard from Savoy
Hill since the earliest

days of broadcasting.

adventure), of Mr. Rex Palmer and Mr. Derek McCulloch.
All returned to microphone duty after a long silence.

To -day it seems rather an odd way of earning a living,
when you come to think of it. It is so-what shall I say ?-
negative ; as the B.B.C. now orders conditions of working.
So very different from the early days of radio when the
announcers were hard-working sharers in the strenuous
activities of a station's 98 -hour week, and did things-
mighty well, too !

What the Judge Said, and . . .

Very nervous work, too, I should imagine, to -day.
Mispronounce " Kirkcudbright " or " Alnwick " in the
News Bulletin and it seems that you have half the popula-
tion of the British Isles down upon you the next morning.

And why is it that (excepting for impressionable women
who seem to treat them as film stars) the announcers are
so often the subject of derision amongst folk who cer-
tainly should know better ?

377
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For instance, I was in a Law Court the other day when
the defendant in an action was described as an employee
of the B.B.C. Like a flash the judge turned to the defen-
dant.

" Oh," remarked his lordship, in a tone of scathing
irony, " I suppose you are one of those ' golden -voiced'
announcers who call us "

" No, my lord," broke in the defendant hurriedly, " I
plug pipes." (Laughter.)

But I shall hazard an explanation of that. Curious as
it may seem, our so-called " intellectuals " still regard
broadcasting with a certain contempt. Just as they lately
regarded the cinema. The announcer is the liaison officer
between the B.B.C. and the public. The overt representa-
tive of the B.B.C. Thus, whenever chance occurs, he it is
who gets trounced.

A suave and polished gentleman, your announcer of
to -day, with an odd stamp of bureaucratic officialdom
about him. Just like his employers. Yet gracious and
courteous withal. For the B.B.C. ever was a most courteous
body. But I often wish that he would occasionally break
loose and be himself-a human being, instead of a vulcanite
mouthpiece.

. . . What the Bandsmen Said
No, most certainly the game is not so cheery and

exciting as it used to be in the old prehistoric days.
Days when a studio carried three or four telephone

Mr. Cecil Lewis, a previous radio " Uncle," who a few years ago
retired from active broadcasting in order to write and arrange

dramatic productions many for the microphone.
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receiver microphones strung from the ceiling, and you
always forgot to switch on the particular " mike " into
which you were speaking. When, instead of the throbbing
tones of King Richard II in his dying speech, the audience,
by accident of " mike," would be treated to a lively
private discussion between a couple of bandsmen in the
corner upon the probable winner of the 3.30 race.

Guide, Philosopher, and Friend
I shall always remember the very first bit of radio

announcing which I ever did. Cardiff, February, 1923. I
took on the News Bulletin by way of a try -out, and
recited each item in a different voice, with appropriate
dramatic emphasis.

There was a lovely murder item, for one. I put that
over like Henry Irving declaiming " The Dream of Eugene
Aram." Very blood -curdling and shuddery ! The next
item was a trifling London coster comedy. That went over
in the style of Albert Chevalier in " Knocked 'em in the
Old Kent Road." A choice fragment from Moose River
Gulch, Pa., was given in the guise of a " hobo " from
Coney Island. The Stock Exchange prices, with inter-
polated comments, were, for once, as joyous as a Jack
Hulbert revue.

Imagine that from 2 L 0 to -morrow night ! And picture
the Corporation's post -bag the next morning !

" Ah " say you. " Thank heaven we have progressed
since those days ! We couldn't stand for that sort of
foolery now ! "

Quite ' But that, of course, was an extreme case. Just
a puppy worrying a slipper, as you might say. But as for
the progression "-well, I am not so sure. We may have
gained on the swings, but we have certainly lost on the
roundabouts.

Between London and the provincial stations a great gulf
lay fixed. London announcers always had to mind their
P's and Q's. Away in the country the station director
himself was invariably the principal announcer, and he

IMIN1111,0,

A photograph which recalls the early days when, as the
says, " a studio carried three or four telephone receiver

phones strung from the ceiling."

author
micro -

played a vastly different part from his brother in London.
And the part which instinctively he assumed was

that of " guide, philosopher, and friend " to his unseen
audience. He vaguely knew himself to be assisting at
the birth of a new and mighty force. He was opening, to
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scores of thousands of folk, the gateway into a new and
very wonderful world.

And yet, by an odd and fortunate paradox, he had no
time to stop and think of it like that. His daily work
was far too strenuous. Had he stopped to think he would
have been too over -awed by his dread responsibility to
continue.

And so it was that, in the joy of this new and exhilarating
game, we director -announcers sat aloft in our tiny watch-
towers like so many portly Falstaffs, " uttering most

sa

The Hon. David Tennant, who
until recently was an announcer
at Savoy Hill. Not long ago
he was bequeathed a fortune
by Viscountess Grey, but he
generally arrived at the studio Ma
small and quite inexpensive car.

ag

contagious breath." We laughed and the world laughed
with us. And we all, audience and announcers, were the
better and happier for it.

Crude and amateurish much of it may have been by
present-day standards. But, at least, it was big and
human. And, above all, it glowed and rollicked with the
golden spirit of Youth. We made our appeal to the' heart
rather than to the brain. We treated the grown-ups like
children, jolly school -boys and girls, and the young folk
we treated like grown-ups. We were all just one happy
family together.

The Laughter of Creation
Things are generally like that at the beginning of a

venture. It is the laughter of creation, as when " the
morning stars sang together." But the hour quickly
passes. Radio entertainment has swung into an ordered
stride. Programme items are timed to the fraction of the
Greenwich second-hand. Announcers, and their victims,
are neatly dressed, tabbed and docketed behind plate -glass
windows : " This style, £3 17s. 6d." But I am glad if
Manchester is glad to have " Uncle Ajax " home again.

America, as usual, has gone very thoroughly into the
matter of the " ideal announcer." But the decisions of the
authoritative committee formed to consider it do not
really carry us very far. They have concerned themselves,
for the most part, with abstruse details like rate of speech,
with pitch variations and suchlike fearful wildfowl.

But one factor they did emphasise strongly. The need
for " personality " on the part of the announcer. And,
as'an old stager, I cannot but agree.

Personality, in any walk of life, is a gift from the gods.
Whether pleasing or displeasing it does lift a man out front
the rank and file of a crowded world: But in a man
who has the daily task of presenting to millions of mixed
folk a programme of artistic and educative merit, a
gracious, sincere and sympathetic personality is, surely,
of the first importance.

And if, combined inseparably with this entertainment,
we add what I have always conceived to be the ultimate
function of radio-the welfare, health and happiness of the
community and so the formation of character-we come
to see yet more clearly how paramount is the need for that

(Continued on page 475.)

f2.
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This interesting set has been specially designed by the " M.W." Research Dept. to combine many of the best
features of the "transportable" and true portable types. Its unusually powerful L.F. side enables it to

put up a remarkable performance, even on an enclosed frame aerial.

THE increasing popularity of
the " transportable " type of
set is rather apt to make us

forget our old friend the true portable,
with its very real attractions.

By " portable," of course, I mean
the kind of set which is not too large
or too heavy to be carried about with
reasonable ease, and so can be taken
on motoring expeditions, away on
holidays, and so on.

The " Transportable" Type
The " transportable," on the other

hand, is a bigger and more powerful
type of receiver which is really in-
tended for convenient use in any room
in the house, its main advantages
being the absence of external bat-
teries and wires, pleasing appearance,

and its power of providing a pro-
gramme just where you want it.
Such sets will undoubtedly form a
larger and larger proportion of those
in use in the future, and although
their range is necessarily limited by
the fact that they work on an enclosed
and not too efficient frame aerial,
modern examples can put up quite a
useful performance.

A good example of a home-con-
struction_design for a set of this type
is the " M. W." " Transportable " Four,
described in the last two issues. This
set was actually capable of bringing in
foreign stations on the speaker after
dark, not, of course, at very great
volume, yet at quite pleasant strength.

That such results can be obtained
with only four valves indicates that

the modern set of this type is reaching
a pretty high level of efficiency.

True, it cannot be recommended as
an ideal outfit for the man whose
main interest is long-distance recep-
tion, but the fact that it is capable of
bringing in foreigners is a good indica-
tion of the reliability with which it
will perform its main function of
receiving the local and 5 G B, and
doing it, moreover, with a good
reserve of power.

Limitations of Portability
The real portable can only be

defined as a receiver of compara-
tively small size arid really moderate
weight, and that cuts out the possi-
bility of using many valves right
away. To get the fullest measure of

4,41

1 Panel, 16 in. x 7 in. x A in. or
in. (Radion, Trolite, Ripault,

" Kay -Roy," Becol, etc.).
1 Special cabinet, with baseboard 4)

in. deep (Ready Radio).
1 .0005-mfd. variable condenser (Bur-

ton, Lissen, Igranic, Lotus, J.B.,
Dubilier, Utility, Ormond, Formo,
Geeophone, etc.).

NOTE : One of the smaller and
lighter types is obviously to be pre-
ferred.

1 .03005-mfd. miniature type con-
denser (J.B., Burton, Cyldo n,
Igranic, etc.).

NOTE : The capacity need be
approximate only, since this is
the reaction condenser. A panel -
mounting neutrodyne type will
serve at a pinch.

1 On -off switch (Bulgin, Lotus, Lissen,
Igranic, Benjamin, Burne-Jones,etc.).

COMPONENTS REQUIRED
3 Sprung valve holders (Formo, Lotus,

Lissen, W.B., Igranic, Benjamin,
Pye, Marconiphone, Bowyer -Lowe,
B.T.H., Burne-Jones, etc.).

2 H.F. chokes (Lissen, Igranic, Cos-
mos, R.I.-Varley, Bowyer -Lowe,
Dubilier, Burne-Jones, etc.).

2 L.F. transformers of low ratio and
fairly small dimensions (Philips and
R.I.-Varley " G.P." type in original.
A few other suitable types are the
Igranic " J," Mullard, Cossor, Mar-
coniphone " Universal," etc.).

2 2-m fd. condensers (Lissen. T.C.C.,
Mullard, Dubilier, Hydra, Ferranti,
etc.).

1 Wire -wound anode resistance, about
50,000 ohms (Lissen). If one of the
other good makes is chosen, e.g.
R.I.-Varley, Igranic, Dubilier, Mul-

lard, Ferranti power type, etc., a
holder will also be required.
.0003-mfd. fixed condenser (Igranic,
Mullard, T.C.C., Dubilier, Clarke,
Goltone, Lissen, Magnum, etc.).
.001-mfd. fixed condenser (Goltone,
etc.).
.0003-mfd. ditto (Dubilier, etc.).
2-meg. grid leak and holder (Lissen,
Dubilier, Mullard, Igranic, Pye,
Ediswan, etc.).

1 Filter output L.F. choke (Burne-Jones
centre -tapped type in set, with
centre terminal not used. Another
type of moderate size and weight is
the Pye 20 -henry).

Material for frame winding, flex,
battery plugs and spades, etc.

Loud speaker (see text), batteries and
valves.
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portability, it is probably wisest to
give up the idea of using a loud
speaker, and come down to a very
sensitive little two-valver for head-
phone reception, but that is probably
going too far to please many people.

There is just one class of all -
enclosed set which is something of
compromise between the two types,
and that is the three-valver. Using a
really good frame -aerial circuit of the
Hartley type, and two powerful L.F.
stages, such a set will give quite good
loud -speaker reception up to perhaps
30 or 40 miles from a main station,
and will do the same for 5 G B almost
anywhere in the South and Midlands.

Conservative Claims
Reception of foreign stations is

possible, but it requires skilful hand-
ling, careful setting of the frame
aerial, and so on, and we do not
feel it is fair to claim it for such a
receiver. The performance which can
be expected, however, is good enough
to justify the building of the set as a
general receiving outfit for use at
home as well as for portable purposes.
By choosing a suitable cabinet or
case of pleasing appearance, the set
can be made very presentable, and
so qualified for inclusion in the " any-
where in the house " class.

By working things out to fairly fine
limits in the design such a receiver can
just be got down to limits of size and
weight which justify one in calling it
a portable, careful choice of a case
being one of the most important
points. Really, a set like this can
he regarded either as a large portable

or a siaall transportable and forms a
compromise which has a great deal
in its favour.

You will find that the set illustrated
on these pages forms a rather good
example of this type. It is decidedly
moderate in size, for its height,
width and depth are only 18k, 16k,
and 61 in. respectively, and its per-
formance is definitely exceptional.

coupled stages, and, of course, the
" mag." thereby obtained is tremen-
dous. The risk of L.F. instability
which remains is slight, and if it does
occur it is generally quite simple to
deal with. (We will give some hints
on this point a little later on in this
article.)

A glance at the circuit diagram at
this point will show you how the set
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This last is due to a rather interest-
ing feature, namely, the use of an
unusually powerful L.F. side. As a
rule, designers of portable and trans-
portable -sets hesitate to seek very
high magnification in the L.F. cir-
cuits, because they fear instability as
a result of the absence of an earth
connection.

That fear is generally quite justified,
but we have found that with the aid
of modern devices for preventing
battery coupling it becomes quite
feasible to use two transformer -

Although the set proper (here seen removed from the case) is very compact, it is by no
means cramps!. The placing of one or two bulky components under the baseboard helps

to avoid crowding.
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is arranged. There is first of all a
Hartley type of detector circuit, with
a centre -tapped frame aerial and a
very small -sized reaction condenser,
then two transformer -coupled L.F.
stages with the usual modern ,pro-
visions to prevent instability due to
battery coupling and feed -back at
H.F. from the set to the frame aerial.

These safety devices comprise the
standard type of anti -motor -boating
filter at the detector stage, an output
filter for the loud speaker, and an
arrangement of H.F. choke and by-
pass condenser in the anode circuit of
the last valve. This last is intended to
prevent any H.F. component which
has made its way as far as the last
valve from going through the loud
speaker and setting up feed -back
effects via the frame -aerial winding.
It can on occasion prove a very
essential device to break a possible
reaction chain, and although it is not
necessary in every case it is not ad-
vised that it should be omitted.

Results on Test
This combination as a whole we

found extremely stable and well be-
haved, and the results it gave on test
were considerably better than we had
hoped for. In the M.W." laboratory,
for example, it gave really full and
adequate loud -speaking on both 2 L 0
and 5 G B, the latter with perceptibly
less than the maximum permissible
amount of reaction, so that quality
was still good.

As a matter of fact, these two
stations were very nearly as loud as
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on the " M. W." " Transportable "
Four. The reason, obviously, is that
the receiver has a more powerful L.F.
side than it was found safe to use in
the " Four," where there was already
a sensitive H.F. stage. The difference
between these two designs, so far as
performance goes, is naturally found
on weaker signals, such as those of
foreign stations, where the " Four "
begins to show the advantage to be
derived from its H.F. stage.

The " Three," then, is a very suit-
able set for use on 5 G B and a not -
too -distant local. It would obviously
be unfair to lead the reader to expect

Above, it has a compartment in which
the set proper is housed, this latter
being built in just the usual way with
a panel and a rather narrow base-
board. Below is a grille, upon the
back of which the speaker unit is to
be mounted, and behind which is a
space for batteries.

Winding the Frame
The whole back of the cabinet is

detachable, and carries four ebonite
corner strips with saw -cuts to hold
the frame -aerial winding. This wind-
ing consists of 14 turns of No. 26
D.S.C. wire, with a. 7 -turn tap At

MODERN WIRELESS

to suit your own ideas. By the way,
you will find this particular cabinet is
supplied with the ebonite corner sup-
ports for the frame fitted and all
ready for winding.

Choosing Light Components
The construction of the set proper

is very simple, and calls for no par-
ticular explanation. The .choice of
components is of some importance in
any receiver designed for portability,
however, and a few notes here may be
helpful. First of all, it is quite obvious
that an effort should be made to select
components of moderate size and

The completed set fitted into the cabinet with the frame winding connected up and the battery leads ready for attachment to the
batteries. Note the space for the loud -speaker unit.

to pull in a string of foreigners as
well just because on a very good
night a skilful operator could squeeze
them out of the speaker by mis-using
reaction. We do not propose, there-
fore, to make any such claims, despite
the fact that we rather surprised
ourselves with this set one particu-
larly good night.

General Assembly
So much for preliminaries. Now let

us get down to business and see how
the set is put together. The general
system of assembly is a fairly simple
one. The case we have used is an
existing pattern, of quite normal type.

one side of this winding a little block
of ebonite is fitted, and on this there
are to be fitted three small terminals
or brass screws with soldering tags.
To the outer two the ends of the
windings are finished off, and the
centre -tap goes to the middle one.

Flex leads are then provided from
these three terminal points to the
approximate points in the set, and
these should be of sufficient length to
permit ,the back to be opened a little
to give access to the batteries.

The photographs and diagrams will
make- these details quite clear, and, of
course. the actual method of construc-
tion is a matter which can be varied

381

weight, and the list of parts elsewhere
will give you some help in this direc-
tion.

The variable condenser should ob-
viously be chosen with some care,
since some of the best makes which
are noted for their mechanical excel-
lence are far too heavy for use in a
portable.

The two L.F. transformers, again,
call for discretion, since a pair of the
largest types would be exceedingly
weighty. It is necessary, therefore, to
obtain two of the smaller types intro-
duced recently, in which the use of
special materials and methods has
enabled the manufacturers to keep
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down the size and weight and yet get
a satisfactory performance.. It is
wisest, by the way, to use trans-
formers of two different makes, types,
or ratios. This is in the interests of
stability, since if two exactly similar
transformers arc used a little diffi-
culty sometimes results.

You will note in the photos that the
first H.F. choke and the reaction
condenser fit pretty close together,
and if different makes are used it is
possible that they will clash.

The remedy in this event is to move
the reaction condenser one inch
nearer to the tuning condenser, and
shift the L.T. switch inwards by a
similar amount to keep the layout
Balanced. You should evidently look
into this point before drilling the
panel.

To be on the safe side it is best to
use H.F. chokes of different makes
in the two positions in this set, and
it is necessary to choose a very com-
pact one for the second (i.e. the one
in the output circuit). The original
chokes were a Lissen (detector posi-
tion) and an Igranic (output valve).

Saving Space
The rest of the assembly is a quite

straightforward business, and calls
for little further consideration. You
will see, by the way, that we have
adopted the usual scheme of a set of
flex leads and plugs or spades for all
the battery leads instead of terminals,
since a considerable amount of space
is saved thereby.

On the underside of the baseboard
you will find one or two parts are
mounted to save space, and the
connections thereto call for a little
care, but they are quite clear on the
wiring diagram. One of these parts
is the resistance used in the detector
H.T. feed lead for the prevention
of battery coupling, and this in the
original was a Lissen wire -wound

anode resistance which, being fitted
with terminals at the ends, was

hung " directly in the wiring with-
out a holder.

Other types could, Of course, be
used, but the necessary holder should
then be remembered. (Any re-
sistance of the anti -motor -boating
type will suit.) The value for this
should be round about 50,000 ohms,
but it is not critical ; 60,000 or
70,000 will do.

MODERN WIRELESS

These are supplied in the form of a
kit of parts, but they are very quickly
and easily put together. (One was
used in the " M.W." " Transportable "
Four.) Again, there are several com-
mercial speakers specially intended
for fitting into portables which are
sold ready assembled.

Packing the Batteries
The battery compartment is of

fair size, and you will find no difficulty

Another view of the set itself, showing the open nature of the layout. Note:-With some
of the larger reaction condensers it may be necessary to move this component nearer

to the tuning condenser to clear the H.F. choke or the detector valve. (See text.)

Now about the loud speaker. There
is room in the cabinet for several
different types, and we do not wish
to prejudice your choice here, for it is
obviously very much a matter of
personal taste. For example, you
could use one of the special portable
set types produced by Messrs. Crom-
well Engineering Co.. and by Messrs.
F. Squire.

in packing in 100 or 120 volts of H.T.,
a 9 -volt G.B. battery, and a small
unspillable 2 -volt accumulator. This
last should preferably be of rather a
squat shape, to facilitate packing
securely.

In arranging the batteries it is
best to try to distribute the weight
evenly between right and left, so
that the set shall be easy to carry,

v.89,
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and two separate 60 -volt H.T. units
are a help herd. Having found a
good distribution of weight it is
advisable to wedge all the batteries
in place firmly, and some wooden
wedge pieces are useful for this
purpose. (At a pinch some paper
wedges can be folded up, and will
serve quite well.)

Valves should, of course, be 2-volters,
and for the detector you want one of
the H.F. type (20,000 to 30,000 ohms)
or a medium impedance R.C. type
(40,000 to 60,000 ohms), the latter
being slightly better. For the second
socket use a " general purpose " or
" L.F." type (10,000 to 18,000 ohms
or thereabouts), and in the last socket
a small power valve.

H.T. Adjustments
As regards H.T. voltage adjustment,

you will find that there is a separate
lead for the detector valve, and this
requires adjustment to find the
voltage which gives you the smoothest
reaction control. This voltage will
probably be higher than you would
expect, as a result of the voltage drop
across the anti -coupling resistance,
so try voltages from, say, 60 volts
upwards for a start. The other H.T.
positive lead, of course, requires all
the volts you can give it.

Finally, as to the remedies for L.F.
instability in this receiver. Don't be
alarmed that we should mention this
point, because it is really a very
remote risk, and we only bring it up
because it is a new type of set to
many people and we want to cover
all the possibilities. Actually, if

you make a good. copy and take no
liberties it should be a perfectly
stable set, and the chances of trouble
are very slight indeed.

Extra Stabilising
The main safety precautions are

already included in the set, and
should be ample in all normal cases.
Where some slight irregularity occurs,
however, the following hints should
enable you to achieve stability.
Try, first, reversing the loud -speaker
leads, then a I-meg. grid leak in
parallel across the second L.F. trans-
former secondary terminals. Next,
if by some ill -chance there are still

tion during the winter months may
be desirable. In the ordinary way,
of course, it can be taken from room
to room, and will pick up the pro-
gramme on the enclosed frame aerial.
To do this properly the set must be
placed correctly so that the frame is
edgewise to the oncoming waves,
and so it is necessary to revolve it
until you find the position which
gives the loudest signals.

By the way, this setting is not
necessarily that of the true direction
of the transmitting station, because
the waves may be deflected con-
siderably by metal and other conduct-
ing objects in the building. The ex-
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signs of instability on the L.F. side
(very unlikely), reverse the con-
nections to the secondary of one of the
L.F. transformers. This is not a very
desirable procedure, and so should
not be resorted to if it can be avoided.

Now, perhaps, some hints on the
use of the set as a permanent installa-

A helpful view showing the connections of the frame aerial and the arrangement of the
anti -coupling filter for the detector valve.
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periment of revolving the set should,
therefore, always be tried, and sonic
rather surprising effects will some-
times be obtained.

During the winter, when the set
may become a more or less permanent
installation in a particular room, it
may be desired to attach the existing
aerial and earth to increase the range
of the set. It is quite easy to do
and, of course, gives you a chance of
picking up distant stations properly,
and also permits the set to be placed
in any position, since the directional
properties of the frame will now
largely disappear.

How to Do It
This is what is needed. Connect

the earth to L.T. negative, or indeed
to any convenient point on the L.T.
circuit. For example, you could fit
a terminal or socket in the detachable
back of .the case, and wire this to
the centre -tap on the frame. This
makes quite a neat job.

The aerial is to be connected to a
tapping point on the frame minding,
suitable points being at 2, 3 and 4
turns from the centre (it doesn't
matter which side), some sockets in.
the back of the case again being
suggested. The tuning range then
remains the same, i.e. that of the
normal broadcast band.



April, 1929 MODERN WIRELESS

THE design of a portable receiver
is fraught with many prob-
lems-interesting problems, it

is true, but none the less difficult.
Having spent a good deal of time in
endeavouring to solve such problems,
it occurred to me that an article
dealing with the outstanding points
in portable set design might be of
interest and possibly of some value
to MODERN WIRELESS readers.

Before dealing with the actual cir-
cuits, let us analyse the position care-
fully to see exactly what we want,
and how the design of a " portable "
differs from that of the ordinary kind
of receiver.

First of all the set must be com-
pletely self-contained. This means
it must have its own aerial (or col-
lecting system), its own power supply,
with high-tension, low-tension, and
grid bias, and a built-in loud speaker.
Secondly, it must be reasonably com-
pact and truly portable. Some
alleged portables can only be lifted
by a healthy, grown man, and few
people would care to carry them even
half a mile. Fortunately the word
" transportable " has recently- been
introduced, to indicate the self-
contained set which is not necessarily
of the type one can carry about easily.
Compactness is related to portability,
and even the lightest set is awkward
if unduly large.

Upkeep and Quality
Thirdly, the cost of upkeep must

be kept within reasonable limits.
It is on this point that many of the
commercial portable sets (and par-
ticularly those sold at low prices) fall
down so miserably. Cost of upkeep
includes high-tension replacements,
low-tension charging (with replace-
ment of low-tension accumulator

when worn out), and valve replace-
ments.

Fourthly, the quality of reproduc-
tion must be good. Nothing is so
irritating as poor quality reproduction,
and, as many listeners are still
unaware of what can be obtained in
good quality loud -speaker reproduc-
tion, and poor quality is not always
immediately apparent, many poor
sets " get by."

Simplicity and Certainty
Fifthly, the set should be easy to

operate. The average set - user is

AG /a
A .861

unskilled and probably will remain so.
The expert can get marvellous results
out of a portable set if it is provided
with a number of variable controls,
but the only portable set which
appeals to the average purchaser is
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one on which he himself can get as
good results as the expert.

Sixthly, the set must be " safe."
Safety in portable sets is not often
considered, but when one remembers
that the mere portability of such a
receiver tempts one to shut it up
and place it anywhere, see how easily
a leaky accumulator can do pounds
worth of damage by burning holes in
carpets, ruining floors and furniture,
and goodness knows what else be-
sides ! Portable sets are often stood
on easy chairs, and think what would
happen if even a teaspoonful of accu-
mulator acid leaked through the case
to the chair. A badly designed set,
too, may develop internal " shorts,"
and it must not be forgotten that a
new high-tension battery short - cir-
cuited is quite capable of causing a
nasty fire. Further, we have not yet
reached perfection in valve manu-
facture, and an internal- short-circuit
in a valve may cause all kinds of
trouble. Safety in a set An come only
from using good components, and
good material, and a good design
properly carried out.

Loud Speaker Problems
I have listed our main requirements

under separate headings, but it is
remarkable how interlinked are these
various requirements. For example,
consider a receiver operating with its
batteries two or three feet off, and
with a loud speaker the same distance
away. The set may be giving excellent
quality and general satisfaction. Stand
the speaker on top of the set, however,
and bring the batteries within an
inch or two of the receiver, and we
may get either a terrific howl or audio -
frequency reaction, which completely
spoils the quality.

Thus one, two, and four of our
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requirements are closely interlinked.
Compactness itself is easily achieve -
able, but quality with compactness
is by no means so easy. One of the
biggest problems is getting proper
results in a self-contained set which
has the loud speaker extremely close
to all other parts.

There are several points of contact
between quality and compactness.
If we are to achieve good quality it
is no good trying to build a set with
too small a cone. Too many manu-
facturers gain compactness by using
high-tension batteries of far too small
size. Efficiency will be considerably
reduced, too, if we wind our frame
in such a way that a large number of
metal parts come close to it, for the
ideal frame aerial should be wound
as far as possible " on air." It is
very easy to experiment on this line
by taking a set working with an open
frame and placing various objects,
such as low -frequency transformers,
loud speaker, etc., immediately within
the frame. You will find that both
tuning and strength are very con-
siderably altered by such inclusions.

The Question of Weight
Weight can be cut down in many

ways, but in most of them efficiency
is sacrificed. It is sheer folly to obtain
the smallest high-tension battery of
the voltage you require, the smallest
and lightest 2 -volt accumulator, and
the lightest transformers regardless of
quality. It is equally absurd to cut
down the high-tension voltage in the
same way.

On the other hand, the case or
cabinet is often needlessly heavy, and
so long as the case is strong it can
be made as light as possible. Avoid,
however, using metal work to obtain
this lightness. It might occur to you
that a light metal frame would give
all the rigidity and strength you
require. True, it will, but as your
frame aerial has to be included in
this receiver, the metal framework
will probably prevent you receiving
any signals at all !

Getting the Right L.T.B.
We thus see that weight and

efficiency must be carefully balanced
against one another. High-tension
should be adequate for the current
consumption of the set, and the
wireless designer in working out his
receiver will see that high-tension
demands are brought down to a
reasonable figure so that a compara-
tively small high-tension battery may
be used at an efficient rate of dis-
charge.

The cost of upkeep, our third point,
requires a good deal more considera-
tion than it generally gets. The main
cost is for the replacement of -high-
tension batteries, and the batteries of
many portables now sold " give up the
ghost " in about three weeks if the
sets are regularly used each day. If
the low-tension accumulator is too
small it will need very frequent re-
charging. A 20 -ampere hour (actual)
accumulator is a satisfactory size. A
20 -ampere hour unspillable accumu-
lator of the type used in portable

A field day arranged by the members of Sheffield and District Wireless Society, who tried
to track a secret transmitter by means of frail- euerial bearings. This photograph shows

one party at work.
386
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receivers should give ten days' to -a
fortnight's service on the average
portable set, assuming the receiver
to be used about three hours every
day. It is a wise plan to get two
accumulators so that when one is

FIG /6
Y 900.

away at the charging station the other
will enable you to " carry on."

At the same time, it should not
be imagined that the cost of charging
is the only cost in connection with
accumulators. None of them are
everlasting, and cheap and inferior
accumulators may only stand up to
work for about six or nine months,
after which they may have to be
replaced. We thus see that the cost
of upkeep of a cheap set with a shoddy
accumulator and too small a high-
tension battery may be so excessive
as to make your total wireless costs
greater than if you have bought a
set costing two or three guineas more,
but with better. batteries.

Single -Dial Tuning
Good quality should be demanded

by every portable set purchaser. It
can be obtained and many sets have
it. The purchaser should not be put
off with the excuse that one must
tolerate poor quality because the set
is self-contained and portable. The
average reader would be surprised if
he knew how many factors 'had a
bearing on quality and how difficult
it is to make a set which is both
portable and really good in its repro-
duction.

The question of the set being easy
to tune is of the utmost importance to
the average user. After all, the real
enthusiast builds his own set and,
except for those cases where the
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erection of an outside aerial is difficult,
he generally prefers the many advan-
tages of a set with a separate aerial
and earth. A single tuning dial and
reaction control is all the ordinary
listener cares to handle, and although
a set can be made much more effi-

cient with two or three tuned circuits,
I think the difficulties in manipulation
of such a set more than outweigh the
additional sensitivity and selectivity.
After all, the selectivity problem is
easy in portable sets, for the frame
aerial itself is an enormous help.

A single tuning dial and a reaction
control do not necessarily make the
set easy to handle. Many portable
sets have very crude reaction of the
floppy kind, making it almost impos-
sible to reach that highly efficient state
just below oscillation. Other port-
able sets suffer badly from hand -
capacity effects which can easily
render useless the finest reaction
control.

Difficulties of Designers
On the point of safety, there is

little to be said other than that all
the components should be of first-
class quality, and the set really well -
made as well. as well -designed.

Coming now to the general design
of a self-contained set, we will take
some of the difficulties against which
the designer will come, some expected
and others perhaps unexpected. The
chief difficulties can be set out as :

1. Instability.
2. Howling and microphonictrouble

to some extent related to (1)).
3. Hand- and body -capacity effects.
Instability in relation to the high -

frequency portion of the set may
easily cause a tremendous lot of
trouble. It must be remembered that
the whole set is " up in the air,"

there being no earth connection giving
a "mint of common potential to many
parts of the circuit and largely
counteracting hand and body effects.
The second cause of instability is the
frame aerial, which is also one of the
tuning coils (frequently the only
tuning coil).

It will be realised what difficulties
we are up against in this regard when
it is considered that a small astatic
coil, such as one of those used in the
" Certainty" Four, and a frame
aerial are at the opposite extremes,
the first being designed to have a
tuning effect with a minimum of
external pick-up, and the second with
a maximum. Whereas in the ordinary
type of receiver we aim at having our
pick-up exterior to the coil, in a
portable our main tuning coil is the
only source of pick-up.

Simplified Sets
The third cause of instability is

due to the extremely confined space
in which we must build our set, this
calling for very careful layout of
parts when we have more than one
tuned circuit. The growing use of
aperiodic or untuned couplings has
very considerably simplified the 'pro-
blem. of portable set design, and is, in
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fact, the main reason why portables
complete with valves, batteries, etc.,
have been able to sell at such low
prices. Most portables have four or
five valves, and in the case of a five -
valve receiver two of these valves are
always high -frequency magnifiers.

When these stages are untuned we
can pack them quite tightly, but
when one or more of them is tuned the
design of the set involves really intri-
cate radio engineering if we are to
obtain, in actual practice, efficient),
of each of the high -frequency stages.

Neatness and Efficiency
All leads should be as short as

possible, and one should carefully
avoid running grid and plate leads
parallel with one another. Filament
wiring, however, can be bunched as
much as you please, and in fact is
better so treated. Many constructors,
desiring to obtain as good appearance
as possible in their sets, carefully
arrange the wires to have right-angle
bends. 'This makes the set look neat
but very often brings wires parallel
with one another. It is much better
to take a lead by the shortest path
between the two points joined if this
can be done, and if the lead does not
come parallel with another lead.

An army " portable " set in use. It may take a vehicle to accommodate it, but you must
not forget that a complete transmitter is included in the apparatus.

3S7
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It is also very wise 'to place a 1-
megohm grid leak in the grid of each
of the low -frequency valves, and when
a combination of a resistance and
transformer coupling is used I have
found it advantageous to put the
transformer first and the resistance
next. If the transformer is put first a
condenser of .0003 or .0005 mfd. can
be joined between the plate of the
detector valve and filament without
spoiling the performance of the
transformer. Some transformers,
such as those of Ferranti and the
Lissen Super, have built-in conden-
sers of correct value. Others require
an external condenser.

Some H.F. Tips -

A condenser of this value placed
across an R.C.C. unit would spoil its
performance by considerably lowering
the plate impedance, but in the case
of transformer coupling the trans-
former is generally designed to have a
condenser in this place, and thus we
get not only the quality desired, but
a very helpful high -frequency bypass.
R.C. units should be shunted by a
.0001 mfd. condenser to filament.

A very important point is to join
a fixed condenser of, say, .001 mfd.
between the plate of the, last valve
and the nearest filament point. This
will get rid of a great deal of trouble
which is often caused by high -fre-
quency currents getting into the
loud -speaker leads, and as the loud
speaker is almost invariably placed
inside the frame -aerial leads, the pre-
sence of high -frequency currents heie
may lead to all kinds of feed -back
troubles.

The second difficulty of howling
and microphone noises is more com-
plex than at first appears.

Mounting the Valves
Mounting the valves on so-called

anti-microphonic bases, and even pack-
ing them in cotton wool, often has
not the slightest effect in reducing the
trouble. In many valves, vibration
of the electrodes is set up by the sound
waves from the immediately adjoin-
ing loud speaker, and as these vibra-
tions bring about variations of current
of corresponding frequencies, these
being magnified again, we can easily
get a " chain effect " producing a
strong howl. Obviously it is the beat-
ing of the sound waves upon the glass
which is the cause of the trouble and
not vibrations set up through the
baseboard.

A good deal can be done by choosing
the right valves, by which I mean 1'

Have you thought of summer -time short-wave reception ? At this season the short wavesindividual specimens which are less come over very well, one of the best being Radio Malabar (Dutch East Indies), whose
microphonic than others of the same aerial, seen above, is suspended between two mountains.

make, and, of course, the makes
themselves vary. All kinds of claims
are made for the microphonic pro-
perties of various valves, but I have
at times found microphonic valves-
and bad ones at that-in every one of
the leading makes.

If you are troubled in this way and
cannot overcome the difficulties other-
wise, try covering the bulb itself with
a thin layer of plasticine, which can
be obtained from any toyshop. The
detector bulb is the one which usually
gives most trouble, although occa-
sionally the first low -frequency valve
may be noisy. In the case of a
portable set where the valves are
arranged in a narrow slot, filling the
intervening spaces with cotton wool
is often a help, and is indeed adopted
by some manufacturers of portable
sets.

The howling caused by microphonic
reaction and the howling which is due

to other causes must be carefully
differentiated. If, for example, we
have two transformer -coupled low -
frequency stages and the transformers
are similar in every way electrically,
the primaries may form " tuned
anode " circuits tuned to exactly the
same frequency in which there is
always enough feedback to cause
oscillation even when reversed con-
nections and other customary pallia-
tives are adopted.

L.F. Reaction Effects
Frequently, too, in a portable, H.F.

currents get through into the low -
frequency side, and are returned to
complete a vicious circle through
the loud -speaker leads to the frame
aerial ; while low -frequency re-
action effects due to badly placed
components and wiring may be so
intense as to cause motor -boating

(Continued on page 470.)
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THE Fultograph " still -picture"
receiver is one of the most
fascinating devices yet made

available, not only to the wireless
experimenter -who is expected to
know a good deal about handling a set
-but also to the ordinary listener
whose sole interest is in reception
without knowing how it is done.
Many people have the impression
that, while the Fultograph receiver
gives good results, it can only be
operated by a skilled person. Actually,
the knack of handling it can be
acquired in an evening.

Be Methodical
Having received more Fultograph

pictures than most people, I can claim
to know the little ways of this
ingenious instrument. Once the
apparatus is obtained I should put
down as the leading requisites for
success a clear table, a suitable dish, a
little method, and a plentiful supply
of good, clean blotting paper.

When you first begin Fultograph
reception you will find that the
interval between pictures seems rather
short, and if you do not proceed
methodically you will find that a new
picture starts before you are quite
ready. Actually, the time interval is
long enough if you know how to
proceed, so I will describe my own
method.

How to Prepare
I use an ordinary half-plate porce-

lain developing dish obtained from
Boots', the chemists. Do not be
tempted to use those irritating little
celluloid dishes which, in order to
obtain some rigidity, are ribbed at the
bottom. In spite of this ribbing they
tend to twist and Wm and the paper
has an irritating habit of settling into
the grooves and sticking when you
want to get it out in a hurry. Use
the porcelain dish. The half-plate
size is just right and it does not take
too much solution.

Do not stint the blotting paper. Go
to the stationer's and get two or three
large sheets, folding each double sheet
into four. Then take a sharp knife
and cut through the folds so that you

have a pile of blotting paper sheets
which are about twice the size of the
Fultograph paper. Now l'ay one
small cut piece of blotting paper near
the machine and keep ;the remaining
pile .of pieces at your right hand with
the dish on the left. Pour enough
solution from the Fultograph bottle
into the dish so that the paper can
be just covered, insert a sheet of

DAILY TIME -TABLE
MONDAY.
Daventry 5 X X

& London 2 L 0 12 midnight to 12.15 a.m.
Berlin, 1,849 m. .. 12.45 p.m. to 1.15 p.m
Vienna, 518 m. .. 2.15 p.m. to 2.45 p.m.

& 2 pictures after evening programme

-TUESDAY.
Daventry 5 X X 2.0 p.m. to 2.25 p.m.
Berlin .. .. 9.45 p.m. to 10.15 p.m.
Vienna .. 2.15 p.m. to 2.45 p.m.

& 2 pictures after evening programme

WEDNESDAY.
Daventry 5 G B 11.15 p.m. to 11.45 p.m.
Berlin .. 12.45 p.m. to 1.15 p.m.
Vienna .. .. 2.15 p.m. to 2.45 p.m.

& 2 pictures after evening programme

THURSDAY.
Daventry 5 X X 2.0 p.m. to 2.25 p.m.
Berlin .. .. 12.45 p.m. to 1.15 p.m.
Vienna .. .. 2.15 p.m. to 2.45 p.m.

& 2 pictures after evening programme

FRIDAY.
Daventry 5 X X

London 2 L 0 12 midnight to 12.15 a.m.
Berlin .. .. 9.45 p.m. to 10.15 p.m.
Vienna .. .. 2.15 p.m. to 2.45 p.m.

& 2 pictures after evening programme

SATURDAY.
Daventry 5 G 11 11.15 p.m. to 11.45 p.m.
Berlin .. 12.45 p.m. to 1.15 p.m.
Vienna . .. 2.15 p.m. to 2.45 p.m.

& 2 pictures after evening programme

SUNDAY.
Berlin .. .. 12.45 p.m. to 1.30 p.m.
Vienna .. .. 2.15 p.m. to 2.45 p.m.

& 2 pictures after evening programme

Transmissions from Radio -Paris will com-
mence shortly, but times are not yet available.
Other Continental stations will be starting in
the near future.

paper (after marking the smooth side
with a pencil tick), rock the dish and
then turn the paper upside down and
reek again. This will remove any air
bubbles. Now blot the sheet quickly
between any of the sheets on the pile
and lay it carefully on the piece of
blotting paper near the machine.
Repeat the process with a second
piece of paper. When it is blotted off
take the first piece and wrap it round
the Fultograph cylinder.

This last process is not half so easy
as it sounds, and there is quite a
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knack in doing it properly. It is not
a bad plan before you put any paper
on the cylinder to take a sharp point
and scratch a line the length of the
cylinder, using the spring clip as your
ruler. When you lift up the clip you
will see this line and it will form a
guiding edge for your paper and wilt
make the folds come underneath the
clip in the right position. Avoid
creases or looseness. The time of
soaking and the time of drying is not
at all critical. I start about ten
minutes before a transmission and as
soon as one picture is under way I
start damping a second sheet.

Don't Waste Time
. Directly the transmission of a
particular picture ceases (you will
know by the cessation of the piping
synchronising signal), switch off the
relay panel first and then stop the
machine by applying the brake.
Quickly pull up the spring bar, peel
off the picture and lay it aside. Do
not attempt to dry zt at the moment.
Now slip on the second piece of paper
and wind up the machine, replacing
the stylus at the beginning. You will
then be ready in good time for the
next picture, but avoid stopping to
examine or dry the first picture (uo
matter how interesting if may be !),
or you will be sure to miss the next
one !

I find it a good plan after each
transmission to see that there is no
fluff adhering to the Fultograph
stylus and that the cylinder itself is
quite clean. Wiping it with a damp
cloth is the best method, for sometimes
small pieces of paper will stick and
form a lump under the next piece of
paper, and you may miss this when
clipping it on, particularly it the lump
conies on the underside of the
stationary'cylinder. Any such irregu:
larities will spoil the picture.

Adjusting Strength
Immediately the second picture

starts and you have damped the third
piece of paper, dry off the first picture
as quickly as possible. Speed in
'drying makes for permanence.

It is important when receiving a
Fultograph picture to alajust the
strength of the signal so that the
picture is neither too weak or too
strong. If the signal is too strong you
will get dirty whites and clogged up
shadows, while if it is too weak the
picture will be thin and washy. When
you first buy or build a Fultograph it
is a good plan to waste " the first
day's pictures by trying various
experiments so as to get the best
colour and strength.
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Quite an efficient speech microphone
can be made up quickly by mounting
an ex -Government D.III " watch
type " microphone in cotton wool
in a short length of cardboard tube,
so arranging it that the diaphragm
is at an angle of, roughry, 45° to the
vertical (see Fig. 2). If it is desired
to introduce a certain amount of
damping so that a degree of quality
in musical reproduction is obtained,
one or two discs of thin felt or similar
material may be mounted over the
diaphragm under the screw -on cap.

Microphone Connections
A suitable transformer for this

instrument can be obtained for a
few shillings at any Government
surplus stores, and where one micro-
phone only is to be used the trans-
former may be mounted inside the
cardboard tube also.

In this case, six terminals should
be mounted outside, so that either
microphone pr transformer may be
used independently, or both of them
wired up with a battery to form a
complete microphone input circuit.
Fig. 3 shows these connections, and
Fig. 4 a photograph of a completed
assembly.

In this form the microphone may be
connected to a pick-up adaptor, and
used in precisely the same way if the
fade unit is undesired, and two stages
of amplification will give quite useful
results up to a distance of two feet
for speech.
. It should be remembered that a

cheap carbon microphone is always
likely to " pack," and for that
reason an occasional shake will do it

good. Having allocated our micro-
phone to the first pair of terminals
on the fade unit, the pick-up will,
of course, go direct to the second pair,
leaving the third pair to receive the
output from the actual wireless
receiver. Most experimenters have
their receiver and amplifier as separate
units, but some who hitherto have
used a pick-up adaptor in a complete
set will find it necessary to bring
the leads outside if the fade unit is
to be employed

W/R/IYG OF COMPL E rE
41/CROPNONE 0455EMBLY

fic. .3.
Terminals r and 2, microphone ; 3 and 4
transformer primary ; 5 and 6, trans-
former secondary; r and 3, shorting strip,
or cut-out switch ; 2 and 4, two -volt

battery.

Others, again, may use a crystal
set followed by an amplifier, and in
this case it is only necessary to
connect the 'phone terminals of the
receiving set to the fade unit.

How It Is Done
These arrangements complete, the

fade unit is ready for use. The
operation will be easily followed after
one or two experiments. Suppose we
wish to super -impose speech on to the
broadcast reception, the proceedings
would be as follow.

The switches across the microphone
and receiver inputs would be open,
that across the pick-up closed. The
volume control over the receiver input
would be partly closed to lessen the
volume, and the microphone control
opened until the required balance
between the two was obtained.

1.0=0
This photo shows the house -line terminal board, microphone input board, cue indicators

and meters.

Should the set be receiving a talk
which would be improved with a
musical accompaniment, then a
record could be played and the pick-
up and receiver inputs balanced. If
the operator wishes to dispute the talk,
then he can still add the microphone
and say what he thinks about it !

Fig. 4. The six -terminal microphone.

The next thing that will be found
of use and interest is a jack board,
or preferably two of them. Many
experimenters have two or even more
receiving circuits, some complete sets,
and others just temporary hook-ups.

There is probably one main ampli-
fier and several lines to different
rooms in the house. Connecting -up
different arrangements of all this
apparatus takes a considerable
amount of time and this will be saved
by installing a panel of ordinary
double -contact jacks.

General Arrangement
The general arrangement is to take

the outputs of all receivers, inputs
and outputs of amplifiers, fade unit
inputs and house lines to jacks, and
then to make the desired connections
by means of couplers consisting of
short lengths of flex with a plug at
each end.

Now, if we wish to connect a par-
ticular receiver to the amplifier and
then to a house line, we take two
couplers, plug one into the jacks
representing the " receiver output "
and " amplifier input " and the other
into the " amplifier output " and
" check loud speaker " or " 'phones."

In an Emergency
Having confirmed all is O.K. the

latter plug is then transferred to the
house -line concerned. If anything
goes wrong a quick test can be made
by taking the plug from " amplifier
input " and transferring to " check
'phones."

The 'phones- are then connected to
the receiver direct, and if this is at
fault, a stand-by crystal set or
experimental receiver can be brought

(Continued on next page.)
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ea AMATEUR BROAD-
CASTING

-continual from previous pone

t'Sgf3g0gt9*S'iktZCW4g36349
into use by transferring the " receiver
output " plug to the jack representing
the other set. It will readily be
-realised that all this is both fascinating
and extremely useful.

A second and smaller jack board.
may be employed if the microphone

Fig. S. Here is the microphone input
board again, the dual turntable for the pick-
ups, and a portion of the terminal board.
Installed above them is the cue indicator

board.

system is extonded to other parts of
the house. The writer has used such
a system for various purposes, includ-
ing relaying music from one room to
another, listening to carol singers On
the doorstep (and, incidentally, their
spoken estimates of what they might
get !), eavesdropping on a family of
starlings in the roof during feeding
time, the production of a wireless
play in the home, and the production
of effects for a home cinema. Very
few experimenters get to work on
these lines, but those who do find it
full of possibilities and most inter-
esting.

A Further Suggestion
One further suggestion in connec-

tion with the jack boards. There are
occasions when the leads to the
various jacks are altered to some
other instrument or house line, or
when for some particular arrange-
ments the jack connections are
undesired.

For such emergency it is a good
plan to install in the " control room "
a large terminal board consisting of
pairs of terminals representing all the
jacks and house lines in the system.

If the permanent connections (i.e.
leads from jacks and house lines) are

taken to the back of the board, the
front is left to receive the connections
from the various units and these
may be changed about as often as
desired. Of course, the identification
labels to the jacks must be altered
accordingly.

Layout of Units
The extent to which these sug-

gested arrangements are carried out,
and the general layout of units, is
left to individual requirements, but a
general idea may be obtained from the
photographs of the writer's arrange-
ments.

Fig. 5 shows the terminal board on
the extreme left and the microphone -
input board on the right. The
meters show the total H.T. and L.T.
currents taken by everything in the
room.

A panel on the wall above is
an indicator of what microphone
and pick-ups are in action in con-
nection with a studio and miniature
cinema theatre included in the system ;
it also acts as a cue indicator.

Inputs and Outputs
Fig. 6,shows the layout of the sets.

amplifiers and jack boards. The
small switch panel supplies correct
H.T. and L.T. to all units froni the
accumulators mounted on the bottom
shelf ; the left-hand jack board is an
" exchange " dealing with the inputs
and outputs, while the right-hand
panel deals with the house lines and
check receivers.

Fig. 6. Part of the fade unit and main
amplifier (top) and broadcast receiver. Left,
the H.T. and. L.T. switch -board and the
" exchange " and " output " jackboards.
All the batteries are housed below and the
leads brought to the terminal strip at the

bottom of the boards.
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One disadvantage of a low -resistance volt-
meter is that it takes an unnecessarily high
current from the battery, or whatever source
is being measured.

*

Another serious disadvantage of a low -resist-
ance voltmeter is that when connected across
the source of potential it is measuring it
passes such a heavy current that the conditions
obtaining are radically altered, and therefore a
misleading reading is given.

* **
The use of the "correct type of valve is one

of the secrets of successful distortionless
reception.

* * *

Detector's H.T.
When the detector valve is coupled to the

L.F. stage by means of a resistance in its
plate circuit, it is necessary to apply a much
higher voltage than would be the case if a
transformer were used here.

* **
When weak signals are being received it is

very often an advantage -to increase the value
of the grid leak, and 4, 5 or 6 megohms is not
an uncommon value to use in such circum-
stances.

* * *

For short-wave work it often pays to ex-
periment with the value of the grid condenser,
as generally a very much smaller condenser
can be used than when an ordinary set is
employed.

* * *

Generally speaking, where H.F. screening
is attempted, it is better to screen the complete
stage rather than the coil alone.

* * *

Saving Screening
Where binocular coils, astatic coils, or the

so-called fleidless coils are used, the amount of
screening required for H.F. stages is corre-
spondingly reduced.

* * *

It is impossible to exercise too much care in
the wiring, etc., when. high-tension is being
taken from the mains.

* *

Careless or faulty handling of wires con-
nected to the electric light mains may result
not only in dangerous shocks but in a risk of
fire due to electrically heated wiring.

* * *

Arc lamps as used for " sunlight " ray
treatment are capable of causing tremendous
interference with nearby receiving sets.

* * *

Generally speaking, a wave -trap is not much
good for cutting out local interference of the
tYPe caused by trams, flashing signs, power
lines, etc.

* * *

Advertising signs of the flashing electric
type are capable of causing almost unbearable
interference in neighbouring wireless sets if
carelessly wired or maintained.

Vlore Battery Brevities
Great progress has been made in late years

in the design of " mass " accumulator plates
for use when the rate of discharge is very
relative to the capacity of the cell.

* *

Special plates of the above type-generally
known as " mass " type plates-can be left
for very long periods in a semi- or nearly
fully -discharged condition without any fear of
sulphation.
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AGOOD many of our readers in
the north, especially in the
Manchester district, have

probably agreed with " An Experi-
menter," whose criticisms of 5 G B
have been appearing in the " Man-
chester Guardian," to the effect that
5 G B has not in past months in many
cases satisfied northern listeners.

All -Round Radiation
This - criticism has been supple-

mented and confirmed by a good
many other correspondents in the
north, and we ourselves have had
many letters of complaint from
readers on the apparent failure of
5 G B to do its correct duties. One
of the engineers Of the B.B.C. re-
cently stated that the reception of
Daventry Experimental station was
stronger in the north than in other
parts of the country about a year
ago, for the reason that the mast
system used in those days was such
that there was a strong directional
effect which was advantageous to
northern listeners.

But it was found that this par-
ticular arrangement, although ad-
vantageous to northern listeners,
was disadvantageous to listeners in
other districts, particularly in. the
Birmingham district, and conse-
quently new 300 -ft. masts were
erected, to make radiation more
even, giving the north its fair share
of strong reception, rathei than the
larger and unfair share it previously
had.

The Question of Quality
In its own area, that is within a

radius of 100 miles, 5 G B is now
stated to give better quality than any
other station in the world ; and its re-
liability factor can be seen from its
record to be an excellent one, despite
the fact that it has not the right
amount of spare plant that should
be normally at the disposal of a
service station.

The B.B.C. engineers report that
they have not noticed that since the
wave -length change 5 G B's recep-
tion has in any way fallen from its
usual high level. It may be that some
of our readers will be surprised at the
statement that 5 G B is intended
only to give a service area over a

radius of 100 miles ; that, in fact, it
is little more or less than a medium
high-powered local station

This is certainly a new aspect of
the credentials of 5 G B, for Captain
Eckersley stated in 1927, when the
station was opened, that 5 G B should
be heard at the same strength as
5 X X all over the British Isles. If
5 G B is not officially regarded as an
alternative station to the programmes
sent out by 2 L 0 and 5 X X, not
only the northern listeners but
listeners generally must only con-
clude that the alternative programme
policy of the B.B.C. no longer exists,
except in the sense that 5 G B does
give an alternative programme over
a limited service area.

If this new statement regarding
5 G B is the accepted explanation of
the B.B.C. Executive, then certainly
listeners are entitled to know why it
is that the promise was made in 1927
that 5 G B should be an alternative
station to the programmes sent out
by 2 L 0 and 5 X, and why that
obligation has not been fulfilled.

E6 MIHALY'S NEW 2
683

c3 " TELEKINO "
&O000

THERE have been so many false,
alarms concerning the devel-
opment of television that it is

no doubt with some misgiving that
our readers have read in the news-
papers about another " perfected "
television invention. But the inventor
is the well-known Hungarian expert,
Denes von Mihaly, who has long been
known as a serious research worker
in connection with television.

Mr. Mihaly now claims that a
' moving film can be sent out from
broadcasting stations and picked up 
by anyone possessing a simple receiv-
ing apparatus which he estimates
will only cost a few pounds. This
apparatus is known as the " Tele-
kino."

A Berlin correspondent states that
at a demonstration he saw two re-
ceivers of different sizes. One receiver
gave a picture 31, in. by 41 in.,
and would cost, to the public, about
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£5. The other receiver gave a picture
8 in. by 9 in., and a complete
outfit of this type would cost about.
£20.

According to this newspaper man,
to the receiver is the simplest
thing in the world. A knob is turned
until the picture focusses itself out
from the reddish glow caused by the
neon lamp on a ground -glass screen.
It is said that this new " Telekino "
apparatus of Mr. Mihaly's is a great
improvement on that of the Karolus
apparatus, which has already been
described in MODERN WIRELESS in
some detail.

A Tall Order
Herr Kucko, the President of the

Wireless Department of the German
Post Office, who supervises for the
German Government the technical
side of German broadcasting, has
stated, according to the " Daily
Express," the following opinion :

" I am prepared to forecast that
before the end of the year the Berlin
broadcasting station will be trans-
mitting cinematograph films by wire-
less into homes all over Germany."

That sounds rather a tall order, but,
on the other hand, Herr Kucko is a
responsible Government official and
it is a little difficult to imagine him
making such a statement unless it was
founded on something very sub-
stantial.

Mr. Mihaly's success with his
" Telekino " is said to have been due
to his discovery by experiment that
it -is not necessary for the telegraphic
transmission of pictures, as was
hitherto believed, to send 10,000
elements per second. Between 900
and 1,400 are enough and, according
to the inventor, " suggestion " sup-
plies the deficiencies. He admits,
however, that when it is necessary to
show more than one person in a tele-
vised picture, the number of 1,400
elements must be considerably
exceeded.

" Early Days "
It is too early to say yet whether

Mihaly has really evolved a television
system which will be of interest out-
side the laboratory or to students of
television, but our Berlin correspon-
dent is now busy acquiring the latest
facts, and we hope to be able to place
before our readers very shortly a de-
tailed explanation of Mihaly's new
system. F. E.

Read
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The 'S1MPL
SCREEN" F

SIMPLE, straightforward four -
valve set consisting of one
H.F. valve, a detector, and.,a

couple of L.F. stages is perhaps the
best type of receiver it is possible to
obtain for economical all-round
work.

The three-valver is probably more
popular, but the four has just that
bit of extra punch that makes all the
difference on a distant station. Most
owners of three -valve sets sooner or
later wish that they had a little more
power when they 'find that it is not
possible to bring some attractive item
from a Continental station up to full
loud -speaker strength.

A "Straight" Circuit
Of the various possible circuit ar-

rangements, the straight, neutralised,
split -primary H.F. valve, together
with a resistance -transformer combin-
ation on the L.F. side, takes a lot of
beating.

=1111i11111111111111111111111111111i11111i111111111111illittifilliMilia- = An efficientH.F., Det. and 2 L.P.
receiver, employing extremely

E simple screening and split -primary
neutralisation.

= Designed by the " MAT." Research
and Construction Department.

Described by A. Johnson -Randall.

VI1111111111111111111111111111111111111111111111n111111111111111111111

In the opinion of some enthusiasts,
the screened -grid valve is infinitely
superior to our old and trusted friend
the three -electrode H.F. valve. It is
quite true that a screened -grid stage
will give exceedingly high amplifica-
tion. and it is probable that the
magnification obtained is one and a
half times that of a neutralised valve.
There is another question to be con-
sidered, however, and it is that of
selectivity.

The A.C. resistance of an .S.G.
valve is high, and demands a suitable
tuned arrangement in the anode cir-
cuit if the full benefit of its high

magnification characteristic is to be
obtained.

Split -Primary Coupling
A tuned -anode is the obvious

scheme to use, but it lacks the selec-
tivity of the split -primary H.F.
transformer, which has a " loosely "
coupled primary winding of few
turns. The latter is quite suitable
when a three -electrode valve of
medium A.C. resistance is employed.
Hence on the score of selectivity the
triode (three -electrode valve) used in
conjunction with a split -primary
transformer is to be preferred. For
this reason the screened -grid valve
has not yet ousted the popular
neutralised circuit.

Readers who live within 10 miles
or so from a .B.B.C. station will find
the increased selectivity of the split -
primary scheme very valuable when

    
..   ..             
 

COMPONENTS AND MATERIALS REQUIRED
1 Insulating panel, 18 in. x 7 in. x

136- in. or 1 in. (Resiston, Becol,
Trolite, " Kay Ray," etc.).

1 Cabinet to fit, with baseboard 10 in.
deep (Cameo, Arteraft, Raymond,
Pickett, Lock, Gilbert, Bond, etc.).

1 .0001 fixed condenser (Lissen, T.C.C.,
Mullard, Dubilier, Clarke, Igranic,
Goltone, etc.).

2 Baseboard -mounting coil sockets
(Lotus).

4 Valve holders (sprung type). (Lotus,
Benjamin, W.B., Igranic, Burton,
Pye, B.T.H., Marcorliphone, Wearite,
Burne-Jones, Formo, Bowyer -Lowe,
etc.)

2 .0005 mid. variable condensers,
slow-motion type (J.B., Lotus,
Igranic, Cyldon, Dubilier, Lissen,
Burton, G.E.C., Pye, Formo, Ormond,
Utility, Colvern, Raymond, etc.).

1 -0001 or 00015 reaction condenser
(Cyldon, Duhilier, Bowyer -Lowe,
Burton, Igranic, J.B., Lissen, ete.).

1 Neutralising condenser (Gambrell,
Burne-Jones, Igranic, Bowyer -Lowe,
Peto-Seott, J.B., etc.).

1 Standard aluminium screen, 7 in. /
6 in. (Ready Radio, Paroussi. Burne-
Jones, etc.).

1 Six -pin coil base (Burne-Jones,
Lewcos, Bowyer -Lowe, Colvern, etc.).

1 H.F. choke (Wearite, R.I.-Varley,
Igranic, Lewcos, Lissen, Dubiller,
Bowyer -Lowe, Cosmos, Burne-Jones,
Climax, Colvern, etc.).

1 .0003 fixed condenser and one 001
ditto (Dubilier, Burne-Jones, Mul-
lard, Lissen, T.C.C., Igranic, Clarke,
Goltone, etc.).

N/....

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

1 Filament " on -off " switch (Lotus,
Benjamin, Lissen, Burton, Igranic,
Burne-Jones, Wearite, Pioneer,
Bulgin, etc.).

1 R.C. coupling unit (Mullard, R.I.-
Varley, Lissen, Dubilier, Marconi- -
phone, etc.).

1 L.F. transformer (see text). (Lissen,
R.I.-Varley, Ferranti, Brown, Philips,
Igranic, Cossor, Mullard, etc.)

2 Grid -bias battery clips.
1 Terminal strip, 16 in. x 2 in., and

11 terminals (Belling & Lee, Eelex,
Igranic, Burton, etc.).

Quantity of flex, Systoflex, 16 -gauge
wire or Glazite, screws, etc.
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they wish to listen to stations operat-
ing on wave -lengths close to that of
the local.

In addition, since the secondary
circuit of a split -primary arrangement'
is lightly damped the " build up "
effect of reaction is very beneficial and
is helpful in increasing still further the
selectivity.

Moreover, a neutralised circuit is
easy to stabilise provided the design
is sound and the layout can be made
simple from the constructional stand-
point. This is a point in its favour
where the " not too expert" con-
structor is concerned.

Aerial Tuning
Consider for a moment the H.F.

side of the set being described. The
screening is of the simplest possible
nature ; in fact, it is a small piece
of aluminium about 7 in. by _6 in.
The aerial circuit consists of two
plug-in coils, the correct sizes of
which the constructor quite possibly
has in stock. By using a small coil
in the aerial socket the selectivity of
the set may be enhanced, and by
employing a larger one the signal
strength improved.

Thus one is able to vary signal
strength or selectivity to suit one's
particular needs. Also there is a series
aerial condenser, a useful refinement
because it overcomes the defects of
high -capacity aerials which may
otherwise flatten tuning.

The detector needs no comment.
The well -tried leaky -grid condenser
method is used, and is the best for all-
round work.

The third valve is resistance -
con pled, a compact unit being shown
in the photographs and diagrams.
Those who prefer to use separate
components,' however, may do so with
the knowledge that equal results will
be obtained. The values of these

components could be 250,000 ohms
(not greater) for the anode resistance,
.006 or .01 mfd. for the coupling
condenser, and 2 megohms for the
grid resistance.

The last stage is transformer -
coupled, and the ratio suggested is
between 2.5 and 3.5-1. A good quality
modern instrument should be used,
otherwise the reproduction will not

be up to the standard required by
loud speakers of up-to-date type.

Another point to bear in mind is
that the H.F. choke must be one with
a very large number of turns. ThiS is
essential if reaction is to be obtained
on the 5 X X band of wave -lengths.
Many of the troubles in which the
main symptoms are poor and uneven
reaction control are due to the use of
an unsuitable H.F. choke. Do not
buy an unnamed choke of few turns
and expect first-class results.

While on the subject -of reaction
it may be as well to point out that
there are on the marl, et R.C. units

which have anode resistances of
extremely high value.

Now these high value resistances
are quite O.K. from the point of view
of amplification if they are used with
a suitable valve. In a reaction circuit
they have certain disadvantages,
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In this particular circuit, for
instance, it would not be possible to
get reaction at all with such units.
Therefore, choose a unit having an
anode resistance value in the neigh-
bourhood of 250,000 ohms.

You will now he ready to make a
start with the construction of the set.

Commence by drilling the panel.
You will see that there are four com-

ponents. These are the two tuning
condensers (the two large dials), the
reaction condenser, and the filament

on -off " switch.
The necessary dimensions are given

on the drilling diagram and it will
be found that only four holes need
be drilled if single -hole -fixing com-
ponents are used. You will, of course,
require five holes along the bottom
edge of the panel to secure it to the
baseboard.

If you employ substantial wood -
screws you will not need special
angle brackets. When you have
secured the panel to the baseboard

you will then be able to plan out the
positions for the remaining com-
ponents with the aid of the diagrams
and photographs.

Note the location of the screen and
place it in position, but before you do
so mount on it the six -pin base.
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Then arrange the H.F. choke, grid
condenser and leak, and any other
parts which. are placed near the front
of the baseboard. Do not forget to
leave adequate clearance between the

Then you will require four valves.
You can use the 2-, 4-, or 6 -volt types.
Insert three H.F. type valves in the
first three valve holders. Such valves
are those having impedances of

.
A general view of the "Simple -Screen "Four, showing how the components are arranged

third valve holder and the H.F.
tuning condenser vanes, otherwise you
will find that the moving vanes tend
to foul the valve.

Also the G.B battery clips should
not be too close to the six -pin coil.
Remember that the G.B. battery
must be spaced away from the split -
primary transformer, which ha to be
removed and changed for another of
suitable type when you desire to re-
ceive 5 X X or any of the other long -
wave stations.

Wiring Up
Next we come to the wiring.

is quite straightforward, but it is
advisable to concentrate on those
leads which are near the panel first
of all, and gradually to work towards
the back of the baseboard. It also
pays to keep the wiring neat and
orderly and near the baseboard, since,
if this procedure is followed out,
there is no danger of the leads fouling
such parts as valves, etc.

When you have completed the
wiring you will naturally be eager
to try out the -set.

If you wish to cover the medium
and long wave -bands you will need
four plug-in coils and two split -
primary H.F. transformers. For the
medium wave -band (250 to 550
metres) insert a No. 25 or 35 coil in
the aerial socket and a No. 60 in the
secondary socket. Place a " 250 to
550 metres " split -primary H.F.
transformer in the six -pin socket.

between 12 and 20,000 ohms. In
the last valve holder you can use an
ordinary small power valve, or one
of the super -power type. If you are
situated very near a powerful trans-
mission a super -power valve will be
best, but for ordinary work the power
type is quite O.K.
 Then you 'will also need a 9 -volt

grid -bias battery, or two 9 -volt bat -
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teries in series, according to the valve
you are using in the last socket. If
you decide to employ an 18 -volt G.B.
battery you may have to mount it on
the inside of the cabinet owing to lack
of space on the baseboard.

Connect up the H.T. and L.T.
batteries. Also the aerial, earth and
loud speaker. Apply 120 volts H.T.
to H.T.+3, about 80 volts to
H.T.+2, and 80 or 90 to H.T.+1.
Switch on the valves, but before
doing so see that you have applied
the- correct grid bias to the two L.F.
valves. The first L.F. valve will
require about 3 volts, and the second
71 to 9, if of the small power type, or
about 18 if a super -power_

Neutralising
Place the reaction control at its

minimum and rotate the two tuning
controls. The H.F. valve will prob
ably oscillate, and you will hear
squeals or- a rushing sound. You
should then commence to neutralise
the set. The procedure is as follows :

Set the reaction control at minimum
and likewise the neutralising con-
denser. Now, on setting the tuning
condensers so that the two tuned
circuits are in step with each other it
will probably be found that the set
is oscillating. To test for oscillation,
touch one or other of the sets of plates
of the tuning condensers. You will
probably find that the set will only
oscillate under the above conditions
when the two circuits are in tune with
each other, and this can be used as an

The H.P.end of the set is extremely simple. Note the use of the small screen which gave
the title to the receiver.
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indication. It is convenient to per-
form the operation at some point
near the middle of the tuning range.
Now, increase the capacity of the,
neutralising condenser.

Test at intervals for oscillation as
this is done and you will presently
find that the set has ceased to oscillate
and will not recommence eyen when
the tuning dials are slightly re-
adjusted. Now increase the reaction
a little, until the set once more
oscillates, and again increase the
neutralising condenser setting until
oscillation ceases. Slightly readjust
the tuning condensers again to make
sure that the set is completely stable
once more. Proceed in this way until
it is found that the correct adjust-
ment of the neutrodyne condenser has

been over -shot. Once this point has
been passed it will be observed that
further increases of the neutrodyne
condenser setting no longer stop
oscillation, but cause it to become
stronger.

Receiving 5 X X
The object is to find such an ad-

justment of the neutralising condenser
as will permit the greatest setting of
the reaction condenser to be used
without producing oscillatiOn. It will
then be observed that when the two
tuned circuits are in step and the
set is brought to the verge of oscilla-
tion a slight movement in either
direction of the neutrodyne condenser
will cause the receiver to break into
oscillation.

April, 1929

When you have neutralised the set
properly you can then try for 5 X X
and other stations on the long waves.
Insert a 75 or 100 coil in the aerial
socket, a No. 200 in the secondary,
and a 1,000- to 2,000- metre H.F.
transformer in the six -pin socket
It is improbable that the H.F. valve
will require. re -neutralising.

This set is very easy to operate
and, provided that it is properly
built with good components, there
will not be the slightest difficulty
in receiving a large number of
broadcast programmes.

The receiver was tested in south-
east London at a distance of about
15 miles from 2 L O. The aerial
used for the test was not a par-
ticularly good one, having only an
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average height of 15 ft. and a length
of 100 ft.

In spite of this, however, all the
well-known Continental transmissions
on both the long and medium wave-
bands were tuned in at loud -speaker
volume, and the degree of selectivity
was found to be adequate for all
normal purposes.

No readjustment of the neutralising
condenser was necessary on the long
waves. On the medium broadcast
wave -band the loudest signals were
received with a No. 35 coil in the
aerial socket and the aerial lead
joined to terminal Al. This, of course,
may vary with different aerials.

The best selectivity with the test
aerial was with a No. 25 coil in
the aerial socket and the aerial lead
to A2.

Resistance Coupling Values
On the long waves both No. 100

and 150 coils in the aerial socket
gave good volume, but a No. 75 was
desirable from the point of view of
selectivity. A No. 75 is also useful
for listening to Hilverstim.

So far little has been said about
the values of the resistances in the
R.C.C. unit. In some cases, with
certain makes, there will be no choice.
In others the unit may consist of
two clip -in resistances with a con-
denser in the base.

The value of the anode resistance
should not be greater than .25
megohm, otherwise it will probably
be impossible to obtain reaction.
This point is important. The grid
resistance may have a value of 2
megohms, and if any choice is given
the coupling condenser can be be-
tween .005 and .01 mfd.

Grid Bias
Then, again, the amount of grid

bias used on the first L.F. valve
depends upon the valve itself and the
H.T. voltage used. If you find that
3 volts decreases volume, cut -the
grid bias (G.B. -1) down to 11
volts. If you find, however, that
the use of even so small a value as
11 volts is too much, then it is quite
possible that you are not using
enough H.T. on H.T. 1. Alterna-
tively, your first L.F. valve may not
be of the correct type.

In extreme cases you may find
that there is a slight tendency for
the low -frequency valve to howl or
distort. Such cases are very rare
indeed in a set of this nature, and
would only occur if the H.T. supply
was producing a coupling effect.
For instance, dry batteries in a

partially run-down condition some-
times produce troubles of this nature.
Mains units also introduce back
coupling. If such a trouble does
occur, try reversing the leads to the
primary of the L.F. transformer, or
the insertion of an " anti-mobo "
device in series with the detector
valve H.T. lead.

Incidentally, any good low -ratio
L.F. transformer of modern design is,

close to a 13.B.C. station, or within
easy loud -speaking distance of 5 X X
or 5 G B, it will probably pay you
to use a super -power type of valve.
If, on the other hand, you want
maximum amplification from each
stage, then a power valve will suit
you because the magnification is
greater.

You must bear in mind that while an
ordinary power valve gives you louder

4.11
The main portion of the receiver. Here again simplicity is the keynote of the whole

design, and the components are arranged so that the wiring is easy to carry out.

suitable for this receiver. The ratio
can be between 2.5 and 3.5-1, and
you will have a number of makes to
choose from having ratios between
these limits.

You may also wonder whether you
ought to purchase a super -power
valve for the last stage. Well, it
depends entirely upon the volume
you are handling. If you are fairly
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signals it does not handle big volume.
Sometimes the fact that such a valve

gives greater amplification makes up
for its inability to deal with very
strong signals. The first L.F. valve
is not critical provided the valve you
choose has not too high an imped tnce.

For good reproduction the imped-
ance should not exceed 20,000 ohms,
Or so.
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Quite an efficient speech microphone
can be made up quickly by mounting
an ex -Government D.III " watch
type " microphone in cotton wool
in a short length of cardboard tube,
so arranging it that the diaphragm
is at an angle of, roughry, 45° to the
vertical (see Fig. 2). If it is desired
to introduce a certain amount of
damping so that a degree of quality
in musical reproduction is obtained,
one or two discs of thin felt or similar
material may be mounted over the
diaphragm under the screw -on cap.

Microphone Connections
A suitable transformer for this

instrument can be obtained for a
few shillings at any Government
surplus stores, and where one micro-
phone only is to be used the trans-
former may be mounted inside the
cardboard tube also.

In this case, six terminals should
be mounted outside, so that either
microphone pr transformer may be
used independently, or both of them
wired up with a battery to form a
complete microphone input circuit.
Fig. 3 shows these connections, and
Fig. 4 a photograph of a completed
assembly.

In this form the microphone may be
connected to a pick-up adaptor, and
used in precisely the same way if the
fade unit is undesired, and two stages
of amplification will give quite useful
results up to a distance of two feet
for speech.
. It should be remembered that a

cheap carbon microphone is always
likely to " pack," and for that
reason an occasional shake will do it

good. Having allocated our micro-
phone to the first pair of terminals
on the fade unit, the pick-up will,
of course, go direct to the second pair,
leaving the third pair to receive the
output from the actual wireless
receiver. Most experimenters have
their receiver and amplifier as separate
units, but some who hitherto have
used a pick-up adaptor in a complete
set will find it necessary to bring
the leads outside if the fade unit is
to be employed

W/R/IYG OF COMPL E rE
41/CROPNONE 0455EMBLY

fie. 3.
Terminals r and 2, microphone ; 3 and 4
transformer primary ; 5 and 6, trans-
former secondary; r and 3, shorting strip,
or cut-out switch ; 2 and 4, two -volt

battery.

Others, again, may use a crystal
set followed by an amplifier, and in
this case it is only necessary to
connect the 'phone terminals of the
receiving set to the fade unit.

How It Is Done
These arrangements complete, the

fade unit is ready for use. The
operation will be easily followed after
one or two experiments. Suppose we
wish to super -impose speech on to the
broadcast reception, the proceedings
would be as follow.

The switches across the microphone
and receiver inputs would be open,
that across the pick-up closed. The
volume control over the receiver input
would be partly closed to lessen the
volume, and the microphone control
opened until the required balance
between the two was obtained.

1,0=0
/his photo shows the house -line terminal board, microphone input board, cue indicators .

and meters.
-;±);;

Should the set be receiving a talk
which would be improved with a
musical accompaniment, then a
record could be played and the pick-
up and receiver inputs balanced. If
the operator wishes to dispute the talk,
then he can still add the microphone
and say what he thinks about it !

Fig. 4. The six -terminal microphone.

The next thing that will be found
of use and interest is a jack board,
or preferably two of them. Many
experimenters have two or even more
receiving circuits, some complete sets,
and others just temporary hook-ups.

There is probably one main ampli-
fier and several lines to different
rooms in the house. Connecting -up
different arrangements of all this
apparatus takes a considerable
amount of time and this will be saved
by installing a panel of ordinary
double -contact jacks.

General Arrangement
The general arrangement is to take

the outputs of all receivers, inputs
and outputs of amplifiers, fade unit
inputs and house lines to jacks, and
then to make the desired connections
by means of couplers consisting of
short lengths of flex with a plug at
each end.

Now, if we wish to connect a par-
ticular receiver to the amplifier and
then to a house line, we take two
couplers, plug one into the jacks
representing the " receiver output "
and " amplifier input " and the other
into the " amplifier output " and
" check loud speaker " or " 'phones."

In an Emergency
Having confirmed all is O.K. the

latter plug is then transferred to the
house -line concerned. If anything
goes wrong a quick test can be made
by taking the plug from " amplifier
input " and transferring to " check
'phones."

The 'phones- are then connected to
the receiver direct, and if this is at
fault, a stand-by crystal set or
experimental receiver can be brought

(Continued on next page.)
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THE DETECTOR'S DUTIES

Has it ever occurred to you to wonder exactly what it is that your detecior really does?
Its duties are decidedly difficult ones-as this article shows.

By P. R. BIRD.
EVERY listener who is interested in his set knows that

the detector is an essential part of it. Every
listener knows, too, that there are two kinds of

detector-the crystal and the valve. Totally different
in appearance, what can these two appliances have in
common with each other ?

The crystal is one of Mother Nature's staggering sur-
prises. Evolved by her centuries ago, it lay scattered
prodigally, like most of her mineral gifts, with its peculiar
properties unsuspected for centuries until the invention
of wireless came along. This involved demands different
from any that man had ever made, and the crystal
detector was Dame Nature's answer ; a magnificent card
concealed for centuries up the sleeve of Mother Earth.

Distinctions and Differences
The valve detector is as different from a crystal as

anything can be, apparently ! 'The product of human
ingenuity, it is an amalgamation of man's _most recent
discoveries and developments. Artfully contrived and
artificially heated, it can only work in' a man-made
vacuum., stolen from space and protected from air pressure
by a glass bulb. What can such an essentially artificial
and modern .contraption have in common with a natural
crystal ?

At first sight it would seem impossible that there could
be any bond between two such dissimilar objects, especially
when it is remembered that Nature's detector, the crystal,
works naturally, by its own virtue, without any formality,
and without artificial aid in the way of batteries. Whilst
the man-made valve must be heated by an accumulator,
continually fed, and vitalised by a high voltage, before it
can do its duty as a detector.

The Basis of Broadcasting
That duty is, I think, one of the most interesting

tasks ever expected of anything inanimate. To under-
stand the difficulty of it we shall have to consider the
conditions under which a detector does its detecting.
In a few words, this is really a matter of electric currents,
and of our old friend magnetism which invariably accom-
panies them.

Stated in general terms, the broad basis upon which
broadcasting is built is of those two kinds of electric
currents, named for want of better terms, " high -frequency "
and " low -frequency " currents. The fundamental dif-
ference between these two classes of current is merely
a difference in frequency, but by virtue of their different
frequencies they do absolutely different things. Low -fre-
quency currents, for instance, can he associated with sound.

Nowadays the first tuned and high -frequency amplifying stages are often screened off from each other by metal sheets, as shown,
to ensure a stable input to the detector.
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Under the correct conditions sound can be ,made to give
rise to low -frequency currents, and thus " electrical
sound'' can then be conveyed along wires over enormous
distances in the form of L.F. currents, with the appropriate
and inevitable magnetic effects around the wire. If a
diaphragm harnessed to a suitable electro-magnetic device
is` placed anywhere in this circuit the low -frequency cur-
rents can reproduce the sounds which brought them
into being.

Soundless and Boundless
High -frequency. currents, on the other hand, have no

affinity with sound. Moving at unimaginable speeds they
do unimaginable things. In some swift and hardly -to -be -
conceived way of their own they travel in space at the
speed of light. Unlike low -frequency currents they are
cc soundless," but again unlike low -frequency currents
they are boundless. Not boUnd to a wire, but flung free
and apparently as far-reaching as space itself.

In the transmitting aerial the broadcast energy is in the form of
high -frequency currents, modulated by the low -frequency impulses

which correspond with sound.

Put into plain language, the art of wireless broad-
casting is the art of combining or mixing low -frequency
currents with high -frequency currents into the most
amazing combination of ingenuity ever designed. For
what a wireless engineer does is to make high -frequency
currents, fling them to the far corners of the world, and
whilst they are moving with the speed of light, impress
and impose upon them the low -frequency currents which
represent speech and music. The high -frequency currents,
though themselves inaudible, can carry this impress with
perfect fidelity, a kind of living likeness of words and
music, entrusted to a flying and far-reaching messenger.

It is the duty of the detector to disentangle the words
and music and to reproduce those sound currents (low -
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frequency) after they have been brought to their destina-
tion by the high -frequency waves.

It is thus high -frequency -carrying -low -frequency -current
which the detector has to deal with. Associated with
the detector is a sound -reproducing device, which is
capable of converting suitable low -frequency impulses into
sound. High -frequency current it catnot deal with, so
it is the duty of the detector to pass on the low -frequency
currents only. How this is actually done depends upon
whether the valve or crystal is used as the detector.

Both are very interesting, and the crystal being the
simpler of the two we will take this as an illustration.
For some reason known only to Mother Nature, certain
crystals of the type used as wireless detector (for instance,
galena, carborundum, iron pyrites, etc.) will, .when
placed in an efectrical circuit in conjunction with a suitable
contact, differentiate very strongly between a current
which is flowing in one direction and a current flowing
in the opposite direction.

OneWay Traffic Only
If, for instance, we took a very sensitive measuring

instrument, a tiny battery, and a crystal and cat's -
whisker, and joined them all up, we would find that the
measuring instrument would show either no current at all
or else an appreciable current, according to whether the
battery is connected up with its negative towards the
crystal, or its positive. Suitable crystals, in fact, do not
mind current flowing in one direction, but strongly object
to a current flowing in the other direction !

Such a crystal (it may be either natural or synthetic)
will therefore act as a kind of " valve." When connected
in series with a pair of telephones, for instance, it will
permit current to flow one way-say, from the 'phones
to the crystal-but not currents to flow in the other
way, i.e. from the crystal to the 'phones. If now such
an arrangement-i.e. the rectifying crystal in series with a
pair of telephones-is connected across a tuned circuit in
which broadcast 'impulses are being received, certain
corresponding pressures will be developed across the
'phones and crystal.

The effect of- the currents flowing in this tuning circuit
will, in fact, be to develop voltages across the ends of this
extra detector circuit which has been- added, and conse-
quently current will tend to flow in that detector circuit:
13ut although a medley of pressures is present, at the ends
of the circuit. the one-way peculiarity of the crystal
detector, and its preference for current in one direction,
and against currents in the opposite direction, will result
in the choking back of certain currents, and, in the ready
acceptance of certain other suitable currents.

In a short article of this type it is impossible to follow
out all the features of the whole affair, but the effect is
very much as though the high -frequency current was
suppressed altogether, and then half the low -frequency
current was utilised, the other half being throWn over-
board because it is unsuitable !

An Automatic Amplification
The valve, when used as a detector, behaves in very

much the same way except that it has the great advantage
that it automatically amplifies at the same time as it
detects ! (Considering the necessarily weak input from an
aerial, this strengthening effect is of the greatest im-
portance, and partly explains why valve sets are so much
more in favour than crystal sets.) But so far as the
actual work of detection is concerned they -are equally
entitled to honour, both performing that difficult task with
almost uncanny delicacy and precision.
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Whether or not you have had experience in the construction of screened -grid -valve receivers
you will find this article on S.C. circuits of absorbing interest.

By B. MEDLICOTT.

IN some 61 my early experiments
with the screen -grid H.F. valve
amplifier, I found that a very

satisfactory degree of amplification
could be obtained with an aperiodic

circuit, when compared against a
tuned circuit, as shown in Fig. 1 at
B and A respectively, of which A
shows a typical S.G. H.F. circuit.

It is interesting to see why this
should be so, and a comparison of the
two circuits should help to make this
clear. Now, in Fig. IA we are using
shunt feed for the output circuit and
a moment's thought will show you
that the H.F. choke L2 is, to all
intents and purposes, shunted across
the tuned circuit 143 C3, with the
coupling condenser. C2 in series with
it. (Note : To reduce the effect of the
choke, should we not reduce the value
of the coupling condenser ?) It would,
therefore, appear that the total effec-
tive resistance of L3 03 with L2 in
parallel must be less than the effective
resistance of L2 by itself.

An Impbrtant "But .
P)

It would seem logical, then, to
remove the tuned circuit and get an
increase in the effective shunt resis-
tance of the output circuit, and so
get greater amplification, by using the

Fig. 1B circuit. But-and there is a
but-there is one thing that I think
has a very important bearing on the
subject.

Redrawing Fig. 1B as at C, so as
to show all the electrical quantities,
we must insert the self -capacity of
the choke LZ and the plate -filament
capacity of the H.F. valve, which is
quite high with a S.G. valve. Since
the H.T. positive end of L2 is, to all
intents and purposes, at earth poten-
tial as regards H.F. voltages, we can
lump the self -capacity of the choke
with the plate -filament capacity of the
valve, and this is shown as two
separate capacities in parallel at 02
and 03 in Fig. IC.

The By -Pass Effect
Now, in the Fig. IA circuit this

capacity is in parallel with the tuning
condenser 03, and will, therefore, have
no by-passing effect on the signal
output from the H.F. valve. In
Fig. 1B, however, this capacity acts
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as a pure capacity which can be con-
sidered as connected between the
plate of V, and L.T., so by-passing
a considerable portion of the signal.

That this is what actually occurs
is, I think, generally borne out by the
practical results obtained, but there
are cases I know where the removal
of the tuned circuit has not brought
about a loss in signal strength, as is
usually the case, but does the oppo-
site, produces an increase. I think
myself, however, that this may be
exceptional, and may be due to
the characteristics of the particular
H.F. choke employed, the layout of
the set or other factors.

First in the Field
The interesting thing about this

question, to which I have referred as
a preliminary to another subject, is
that it is likely to have a very'
marked modifying effect on present-
day technique as regards H.F. ampli-
fication. The first published example
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of a set on these lines was, I believe,
the " New Business Man's Four," by
Mr. Percy W. Harris.

Even if the loss in amplification
which results from removing the
tuned circuit is a fairly considerable
percentage, this removal enables us
to simplify the construction and
handling of a receiver to an amazing
extent, not only in the components
that can be left out, but also in the
actual layout and design, as well as
enabling us to eliminate the greater
part of the screening.

Take, for instance, a typical 2 H.F.
S.G. set as shown in Fig. 2, in which
shunt feed has been used to prevent
battery coupling. Special astatic coils
for L1, L3 and L5 are employed to
limit the fields of the coils, while
complete screening has probably also
been used; because necessary to
separate adjacent input and output
circuits, and this means three screen-
ing boxes, which makes the construc-
tional work cramped and difficult to
complete.

Long -Wave Pick -Up
Let us reconstruct it on the Fig. 1B

lines, as outlined in Fig. 3, and see
what a difference it makes. For one
thing, the amplifying valves can be
put close together, elaborate screening
is no longer necessary, at least four
components are cut out, and two
tuning controls are done away with.

We have, in fact, an ideal single-

control receiver which, further, owing
to the elimination of sharply -tuned
circuits which may be in a regenerative
condition, will give wonderful quality
on long-distance as well as local

stations. Quality that should satisfy
the most fastidious.

You will see that I have included
reaction by means of a condenser C4
and an extra winding L4. C4, of
course, needs to be quite a small
condenser, and this is desirable to
get the fullest amplification for long-
distance work on weak transmissions.

Now, what are the  drawbacks of
this circuit, I can hear someone say.
And they are quite right ; it has got
one or two drawbacks. Firstly, one of
the most important ones, a circuit of
this description is prone to long -wave
pick-up. This is apparently due to
the high plate -filament capacity of
the S.G. valve which serves to tune
the H.F. choke ; with two of them
long -wave interference -is often ex-
perienced, unless two totally different
types and makes of choke are used.

As Important Point
This is an important point and

must be carefully watched when
making a set on these lines. Secondly,
the tuning of the receiver will be
very flat.

What, then, are we td do to rectify
this. Well, we can do either of two
things, both of which are funda-
mentally the same in that they involve
the replacement of one of the tuned
circuits : (a) We can put another tuned

of the set, as in
Fig. 4A, or (b) we can put a tuned
circuit in front of the detector, as at
Fig. 4B. In the case of (a) a slight
reduction in signal strength may be
experienced, but not very much,
because some of it is made up for by
the removal of the aerial damping
from the grid circuit proper of the
1st H.F. valve.

This gives an extremely logical
arrangement. First, we start with
the aerial and tuning circuits, as many

Vof

E-1".

as we want, to give the required
degree of selectivity ; we could use
three tuned circuits if we wanted to,
and gang them all together. Then we
get the H.F. amplifier, and since this is
aperiodic we can again use several
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stages (two, three or four) without
difficulty either as regard layout
and construction, or handling and

. stability.  Next comes the rectifier
and, lastly, the L.F. amplifier.

a fc

A suitable layout for a set built
on the lines of Fig. 4A would be
something like that shown .in the
sketch in Fig. 5. Very little screening
would be necessary and the set could
be made extremely compact for a
receiver with two or more H.F.
stages.
The Fig. 4B circuit has other advan-

tages. For instance, the tuned circuit
L4 C4, which would preferably be
placed in the output of the last. H.F.
valve as shown, would enable re-
action to be obtained frtm the
detector. Also, it would be an effective
short-circuit to any long -wave signal
picked up in previous stages and
would prevent interference from this
source. On the other hand, it would
make it necessary to employ consider-
able screening to prevent inter-
action between the two tuned circuits,
which would otherwise introduce feed-
back and instability.

Some Practical Data
At the same time, this -circuit would

give rather greater H.F. amplification
than that shown in Fig. 4A, owing to
the greater efficiency given by V3
with a tuned circuit in the input,
especially if series instead of shunt
feed were used.

C
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Some practical data as to the Fig. 4
circuits may be of interest and guid-
ance. In Fig. 4A, for L2 and L4 I
prefer to use a fairly large coil, say
65 to 70 turns on a 3 -in. former,
wound with 27/42 Litzendraht for
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preference, so as to give the utmost
efficiency and selectivity. L, and L3
may be interchangeable with advan-
tage, or a fixed winding of 10 to 12
turns will give quite good all-round
results.

The above data will suit most of
the equivalent circuit components in
the other circuits shown.

An exceedingly interesting variation
of the Fig. 4A circuit is shown in
Fig. 4C, in which you will see I have
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C, and C3 with these coils should be
.0003 each, and condensers having a
low minumum value should be chosen.
02 may be an ordinary baseboard -
mounting neutralising condenser, and
once set may be left set. For the two
H.F. chokes used for the aperiodic
H.F. coupling you want high -induct-
ance chokes, such as the Lewcos,
Burne-Jones, R.I.-Varley, Cosmos,
etc., and be sure to use two different
makes. 04, the reaction condenser,
should be a neutralising condenser ;
the reaction winding L5 being about
8 to 10 turns. The rest of this circuit
will be identical with Fig. 3, and the
following distinguishing letters refer
to this circuit.

The coupling condensers C, and C,
may be 0001 to .0003 ; the smaller
value will help to prevent long -wave
signals being transferred, while the

arranged for reaction to be applied to
both tuned circuits. This, of course,
not only still further improves the
selectivity obtainable, but also in-
creases the signal strength. -

An Interesting Circuit
The values for the extra reaction

winding and condenser are a matter
for experiment, for the loose coupling
of the first tuned circuit with the
grid circuit of the H.F. valve will
make it rather difficult to get reaction,
unless a fairly large reaction condenser
C5 is used, or else a larger winding L,
will be needed. This may not, of
course, apply in all cases, and is merely
a suggestion as to what you will need.

An interesting circuit on which- I
have done some preliminary work is
shown in Fig. 6, and this has some
points of special interest. I have
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One of the effects of neutralising is
that it enables us to introduce what
is, in effect, a negative capacity in the
output circuit, or anode circuit, of a
valve. You probably know that an
inductive load in the plate circuit of
a valve which has an inductive input
circuit will give rise to conditions
that may produce oscillation. If,
however, the load is capacitative, then
the opposite is the case. The feed-
back which results is due to the plate -
grid capacity; when we neutralise the
valve we neutralise this capacity, and
if we over -neutralise slightly we .
have what is in effect a negative
capacity.

Counteracting Capacity
If then we neutralise the S.G. valve

as shown at V, in Fig. 6, then we can
introduce what is in effect a negative
capacity so as to counteract the
shunting capacity due to the self -
capacity of the H.F. choke and the
plate -filament capacity of the valve,
as described previously in Fig. 10.

We can therefore expect to get a
higher degree of H.F. amplification
and less likelihood of long -wave pick-
up interference. We must, however,
be able to apply reaction, or else we
shall be worse off, rather than better.
But now we can do it from the de-
tector valve. With the Fig. 1B circuit
reaction from the detector valve can-
not be. controlled, for an exceedingly
small capacity is required ; but with
the H.F. valve neutralised the state
of affairs has been completely altered,
and in Fig. 6 reaction from the detec-
tor valve with a suitable reaction
winding L3 and condenser C, be-
comes feasible.

I am still far from complete in my
experiments on this circuit, but
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grid condenser may be the usual
0003. The grid leaks R, and R2 may
be the usual 2 meg., though the
detector leak R2 may be chosen to
have a value to suit the valve and
L.F. coupling used,

previously shown how the high plate -
filament capacity of the S.G. valve is
a serious matter when using aperiodic
H.F. coupling.

Now I must ask you to take some-
thing for granted, and that is this.
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thought some advance details would
be of interest to the readers of
" M.W.," because something may
crop up to -morrow to delay the com-
pletion of my work on the subject for
weeks, if not for months.
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The following are the practical data
with regard to this circuit : L, the
aerial winding, is preferably inter-
changeable so as to allow -selectivity
to be varied, and the number of turns
will be between 5 and 15 or 20, ac-
cording to requirements. L1 is again
a 65- or 70 -turn coil wound with Litz,
while L2, for neutralising, will be 6 or 7
turns. L3, for reaction, will depend
rather on the actual details of the set
as made, its layout, the components
used, and the valves used. Normally,
I think you will find that 10 turns is
as much as you are likely to need, and
in some cases you will have to cut the
number down quite a bit. It is easy,
however., to determine experimentally
just what it is you need.

Further Stages
The two H.F. chokes, if two stages

are used, as shown, must as before
both be different ; while the reaction
choke in the detector plate circuit
should be different again from the
others. The reaction condenser C5
will not need to be bigger than a
neutralising condenser in most cases,
though the best conditions for con-
stant reaction are to use a small

capacity between grid and L.T. as
low as possible. The grid condenser
C2 may be anything between .0001
and .0003.

I have indicated transformer coup-
ling between the detector and the
first L.F., but if you intend using two
stages of L.F. then the first one may
be resistance -coupled with advantage
as regards quality, followed by a low -
ratio transformer.

In cases where interference from a
powerful station is expected, or if it is
desired to obtain a high degree of
selectivity, then a further tuned
circuit is added on in front of the set
as.in the Fig. 4 circuits.
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REMINDERS
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One of the worst forms of interference,
and one of the most difficult to dodge, is that
from tramway systems.

* * *

If you have any spare fixed condensers on
hand, no matter what the size, try the effeet
of connecting one of them in the aerial lead.
(They cannot do any harm, and may improve
reception.)

SIBERIA'S STATION

Said to be the smallest transmitter in -the world this Siberian broadcasting station has
only 45 subscribers and is constructed at the Kemerow Chemical Works. In spite of its
diminutive audience it relays programmes from places as far away as Moscow, Omsk,

and Novosibirsk.

reaction winding and a largish con-
denser. - -Other considerations, how-
ever, do not always permit this
arrangement being used

The grid leak R1 may be anything
between 2 to 5 megohms, and the
wiring of this and the grid condenser
should be arranged to keep the

Large fixed condensers connected across
the contacts will generally reduce inter-
ference from flashing advertisement signs or
similar sparking electrical machinery.

* *

One little -used method of dodging bad
interference from electrical mains, etc., is to
bury the aerial. (The buried aerial should
be well insulated from the earth by means
of rubber coveting or similar protective
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material, "placed just below the surface of
the ground, and running for 25 ft. or so in
as straight a line as possible.)

*

If you are spring cleaning your set, do not
forget that battery acid can be renewed quite
cheaply, and may result in lengthening the
life of your battery.

*

Some H.F. chokes as used for capacity -
controlled reaction are not efficient on the
long waves, although they may be perfectly
O.K. upon the ordinary broadcasting wave-
lengths.

* * *

If L.F. transformers are placed too close
together in a set howling will often result,
especially if their cores are not at right -
angles.

*
The B.B.C. is always ready to listen to com-

plaints of interference by electrical machinery,
and will always do its best to take the matter
up to the satisfaction of the listener concerned.

* * *

High-tension power lines must be avoided
like the plague when erecting aerials, or a
fatal accident may follow.

* **
Telephones which have been dropped, and

which consequently have lost their sensi-
tivity, need not be thrown away, as in many
cases they can be reconditioned successfully
by the makers, or by firms specialising in
telephone repair work.

* * *

Battery Leads
If your battery leads have been in use for

twelve months or more, it is certainly time
they were overhauled if your set is to remain
free from crackling noises.

* * *

When a potentiometer is to be used for
volume control at the low -frequency end of
the set its resistance should be equivalent to
that of a grid leak in the same place, i.e. a
quarter megohm, half megohm, or so.

* *

When making adjustments to an H.T.
mains unit always take the plug connecting
this to the mains right out of its socket, and
do not trust to the switch being " off."

* * *

Do not throw away the little stiffening
rods supplied with packets of Glazite, etc., as
these rods make excellent spacers when
winding coils.

* * *

A fuse should always be inserted in the
leads from the mains when current is being
taken from this source for the loud -speaker
field, or similar purpose.

* * *

The L.F. Choke
The inductance value of a low -frequency

choke partly depends upon the amount of
current passing through it, ani its inductive
value decreases as the current increases.

* * *

One of the advantages of using a high -
resistance potentiometer for controlling
volume is that no distortion is introduced by
this method.

* * *

In potentiometer -operated circuits carrying
high -frequency currents, a *001 condenser
(or thereabouts) should always be connected
between the slider of the potentiometer and
that end which would otherwise be in the
H.F. circuit.

* * *

If a piece of stiff paper or blotting paper
is pushed over terminal shanks or wires

when these are soldered, this will protect
the surrounding panel, etc., from " spray "
and flux.
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MWEASY-CHANCE
CRYSTAL SET

nft

Absolute simplicity is the keynote of this set, which can be changed over from one programme
to another by the touch of a switch.

Designed and Described by the " M.W." Research Department.

r -"lo design a better crystal set isI
somewhat of a problem. A
few years ago it was a simple

matter to achieve results with even

crystal detector exercises a damping
effect upon the tuned circuit and in
consequence lowers the selectivity.
Secondly, the usual methods of

494 ********** .00
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00
4,0
0*.. I Panel, 7 in. x 7 in. x or i in.
s (Becol, " Kay -Ray," Resiston, Ri-

pault, Trolite, etc.).
1 Cabinet to suit baseboard 9 in. deep

(Pickett, Raymond, Cameo, Bond, Artcraft, Caxton, etc.).
404, 2 Semi -variable condensers (.000025. to .0003 mfd.) (Formo).

1 Baseboard -mounting coil holdero with short-circuiting bar (Lotus,
o Peto-Scott, etc.).

t On -off switch.

COMPONENTS REQUIRED
1 Crystal detector (G.E.C., or other

good make).
4 Terminals.
1 Coil former 4 in. diameter by 3 in.

length (Pirtoid, Paxolin, etc.).
Half a pound of No. 24 gauge D.S.C.

wire.
1 Ounce No. 34 D.S.C.
Some 4 B.A. screws and nuts.
Quantity of tinned copper wire, and

Systoflex or Glazite, wood screws, etc.
2 Spring clips.

the crudest of schemes because there
was only one station which could be
tuned in, and that was the local.
To -day, however, in some districts
there are at least three transmissions
worth receiving on a crystal receiver.
These are the ocal, 5 G B, and 5 X X
on the long waves. Soon, when the
regional scheme comes into being, it
may be that another station will be
added to this list. Hence a modern
crystal set must be selective. It
should incorporate some wave -chang-
ing device, and, above all, it must be
simple, otherwise its appeal is very
limited, since the listener who prefers
a crystal set is the very one who
requires absolute simplicity.

Obtaining Selectivity
Now, the problem of obtaining

selectivity with any crystal circuit
is in itself a difficult one, since the

 0 ******************** 4
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obtaining selectivity involve a slight
loss in volume because a crystal lacks
the property of amplifying which is
possessed by the valve, and therefore
the drop in volume, due to the
weaker coupling, cannot be made up.

Yet, notwithstanding these diffi-
culties the " M.W." Research De-
partment persisted in its efforts to
design something in crystal sets
which would be an improvement on
what had appeared recently. The.

The back -of -
panel wiring is
simplicity itself.
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most difficult feature was the attain-
ment of selectivity without the fre-
quent accompanying loss of volume.

About a year ago, in the course of
some experiments in the " M.W."
Research Laboratory, a special crystal
circuit was evolved with which it was
possible to receive 5 G B at clear
headphone strength on an extremely
badly screened and generally ineffi-
cient aerial. So bad was this aerial
for testing crystal sets that such a
test had usually be conducted else-
where. The reception of 5 G B in
these circumstances was proof of the
extreme efficiency of the circuit used.

The " Inducto-Crys "
The original circuit was called the

" Inducto-Crys," and the basis of the
arrangement was in the interweaving
of a coil of fine wire with the secondary
coil. The crystal and telephones were
connected across this interwoven coil,
whilst the secondary coil was tuned
with a variable condenser in the usual
way. This tight inductive coupling,
when suitably proportioned, was in
effect equivalent to tapping the
'phones and crystal across a portion
of the main tuned' winding, and
resulted in a receiver of high sensi-
tivity and good selectivity; the selec-
tivity being achieved without the loss
of signal strength usually regarded as
more or less inevitable in a sharply
tuned crystal set.

It was therefore decided to employ
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this scheme as the basis of the " M.W."

Easy -Change " Crystal
The original " Inducto-Crys "

utilised a single tuned winding with
tappings to which the aerial lead was

Once tuned, the -two condensers are left " set."

fixed. In the case of the " Easy -
Change ", receiver it was decided to
use a separate aerial coil, thus
employing three windings in all.
Hence we have a tapped primary
winding, wound over a tuned
secondary winding, with which is
interwoven a number of turns of fine
wire * with tappings to which one
side of the crystal detector is attached.

The Tuning Scheme
This scheme has the advantage of

permitting varying degrees of selec-
tivity to be obtained, and it is possible
to suit any given set of conditions.
There is a loading coil socket into
which a suitable size coil can be
plugged when it is desired to receive
5 X X. It was realised that in the
main only two stations would be
listened to. These would be either the
local and 5 G B, or 5 X X, or 5GB
and 5 X X only, since in some cases
listeners might not be within the
crystal range of a B.B.C. main
station. It was therefore desirable
to include some form of tuning device
which would allow the receiver to be
pre-set for the chosen transmission.

To do this two condensers of the
semi -variable type were connected
in circuit so that either one or both
could be switched in across the tuned
winding. In this way it is possible
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The set is of good appearance, as shown
above, whilst the lower photograph illus-

trates its easy -to -make qualities.

by means of the switch to go straight
Tver from one station - to the other
without making any other adjustment
to the set. As will be realised, this is
extremely convenient in practice.

Now we can commence the actual
building of the set.

The first item of importance is the
construction of the coil itself, and this
must be undertaken with care since
the successful working of the receiver
as a whole depends largely upon the
coil winding. The coil is wound on a
former 4 in. in diameter, and 3 in.
in length.

Winding the Coil
First of all a hole is punched near

the bottom of the former and a 4 B.A.
screw and terminal fitted. Then the
bared end of a length of No. 24 gauge
D.S.C., together with the end of
another length of No. 34 D.S.C., are
twisted and secured beneath .the
terminal (L.C. in the diagram). Next
commence to wind on the turns
together so that you have the thin
wire interwoven with the thick wire
turns. At the 20th, 25th, and 30th
turns along the thin wire winding take
tappings, joining these taps to the
4 B.A. screws marked " tappings on
L3" in the diagram. This completes
the fine wire winding, but you must
now continue with the thick wire
winding until you have wound on 50
turns in all. This is the secondary
coil L2, and the end is joined to the
terminal " V.C." on the coil former.

The Primary Turns
You are now ready to wind on the

primary turns L1. You will need nine
flat strips of wood or ebonite about
* in. by I in. to space the primary
from the secondary. Commence the
primary turns near the beginning of
the secondary (see photographs) and
join the start of the winding to L.C.

Wind on 10 turns and take a tap-
ping: then wind on another 5 turns

and take a second tap at the 15th
turn. Then complete the primary
by winding on another 5 turns, making
20 altogether. The end of the winding
goes to the terminal on the former
marked 20 (" tappings on L1 "). The
general scheme can be seen from the
wiring and theoretical diagrams. The
primary winding can consist of No. 24
gauge D.S.C. wire.

Having completed the coil you can
now turn your attention to drilling
the panel. Four holeS are required
for the terminals, one for the con-
denser switch, and either two or four
for mounting the crystal detector.
The dimensions are given on the
drilling diagram, but the difference

between centres for the crystal
detector supports is likely to rimy
according to the make of detector
chosen, and it is inadvisable to drill
these holes until the particular
detector purchased has been measured
up. With many detectors a drilling
template is supplied.

Mounting the Components
Three holes are also necessary along

the bottom edge of the panel in order
to secure it to the baseboard. These
holes should be countersunk to take
fin. wood screws. Then the coil,
loading -coil socket, and two semi -
variable condensers can be screwed
down to the baseboard. You will note
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that the coil is secured in position
with the aid of two small angle
brackets, such as one can make for

oneself by bending a small piece of
tin or copper. Do not forget that there
are two flexible rubber -covered leads.

One is attached to the aerial terminal,
whilst the other goes to one side of the
crystal detector.

With the baseboard components in
position, and the remaining parts
secured to the panel, you will now be
ready to wire up. The easiest method
is to use 18 -gauge tinned copper wire,
and after it has been cut to the correct
length to thread over it a piece of
Systoflex tubing, leaving the ends of
the leads free for soldering or otherwise
attaching to the various terminals.

Operating the Set
Now for the operation of the set.

First attach your aerial and earth
leads to their respective terminals
and also a pair of high -resistance
telephones to the 'phone terminals.
Now supposing you have a local
station within range and that you
wish to receive this with 5 G B as your

The diagram of connections showIng how
a separate tap is used for the crystal.

alternative programme. On the other
hand, it may be that you desire to
use 5 X X as your alternative, but,
in any case, the procedure is the same.

Adjusting the Condensers
Push the wave -change switch in

so that only one of the semi -variable
condensers is in circuit. Now place
the flexible lead from the aerial
terminal on the No. 15 or. 20 tapping
on the coil L1. Connect the flexible
lead which terminates in a 'spring clip,
the other end of which is joined to
one side of the crystal, to a tapping
on the fine wire winding. It does not
matter much which tapping in the
preliminary test. Now take a screw-
driver or a length of wooden rod,
with the end fashioned after the style
of a screwdriver blade, and screw down
the adjusting knob on the semi -
variable condenser until you hear
your local transmission. Of course,

(Continued on page 470.)



April, 1929 MODERN WIRELESS

ON March 6th last the Institution of Electrical En-
gineers assembled in London to consider a subject
which affects every listener in the land. The

occasion was the reading of a paper by Captain P. P.
Eckersley, M.I.E.E., and A. B. Howe, M.Sc. These eminent
radio workers have collaborated in the investigation of
some of radio's problems, particularly the problem of
providing plenty of powerful programmes without inter-
ference.

The actual title of the paper was " The Operation of
Several Broadcasting Stations on the Same Wave -length."
In those terms it does not sound particularly interesting
to the man -in -the -street. Nevertheless, although the
subject is an involved one and was treated thoroughly
and scientifically (as might have been expected from the
authors of -the paper), yet the results of the investigations
seem to be so widely applicable and so opportune to the
present state of broadcasting that many facts were
elicited, and conclusions were arrived at which are of
interest to everyone who is interested in the science of
broadcasting.

Heaviside Layer Responsible
The following summary does not pretend in any way to

be a complete one, but merely mentions some of the more
interesting points raised by the authors and arising out of
the experimental investigations into this fascinating
subject. Right in the introduction we get an interesting
statement. The authors lay the blame (scientifically, of
course) for Europe's broadcasting troubles to -day upon
the fact that waves sent out from a broadcasting station
will not stick to Mother Earth and to the aerials erected
thereupon, but go gallivanting off upwards and outwards
through the clouds.

STATIONS
THAT SHARE

WAVE -LENGTHS
This interesting article deals with the distribution
of one programme by different stations working on

the same wave -length, as outlined recently in a
paper by. Capt. P. P. ECKERSLEY, M.I.E.E.,

and A. B. HOWE, M.Sc.

0

Those waves which are earth -bound are comparatively
easy to account for and to legislate for. If all stations
could send out only such waves interference problems would
almost vanish, but the whole trouble lies with the indirect
ray which, travelling upwards until it strikes the upper
atmosphere, is there bent again earthwards, thus travelling
enormous distances with little loss. Consequently these
indirect rays, coming down to earth again anywhere up
to a distance of two thousand miles or so away from where
they started, and not being worn down by contact with
the earth and all its barriers, arrive in a distant land with
a punch like the local station !

Curing the Trouble
There are several practical ways of getting over the

difficulties attendant upon this interference, one of which
is carefully to share the distribution of wave -lengths
between the nations in the two hemispheres ; another
(an interesting one this) is to design the transmitting
aerials of all, the broadcasting stations so as to radiate as
far as possible rays parallel to the earth's surface, and not
upward at all ; thirdly, to use a few higher -powered
stations, instead of many low -powered transmitters
and, lastly, the method under discussion-to share one
wave -length between several stations.

Much Research Carried Out
Geneva is already doing its best for the international

aspect. Research into transmitting aerials is still going
on, and most broadcasting authorities throughout the
world are now substituting for their existing systems
methods of broadcasting with fewer stations on higher
power. (The B.B.C.'s regional scheme is largely based
upon this principle). Finally, there is wave -length Eharrhg,

LONDON'S NEW TWIN -WAVE REGIONAL STATION

One solution to the interference problem is wave -length sharing by different stations. Another solution is simultaneously to
send two different programmes from one high -power station. This photograph shows the first of the new twin -wave stations

being erected at Brookman's Park, near London.
409
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proposed in 1924 by Captain P. P. Eckersley as a further
method of conserving useful wave -lengths.

Apparently Germany, America and Sweden have all
done a certain amount of work upon the questioh of shared
wave -lengths, but this country has taken a very decisive
lead in the whole question, and nowhere else upon earth
is there anything to compare with the wave -length
sharing of 288.5 metres which arose out of the experi-
ments detailed in the paper under consideration, and
which has been in practice since January, 1929, at a
number of British low -power broadcasting stations.

Peculiar Distortion Effects
The first section of the paper deals mainly with the

theory of single wave -length working. It shows how in
whole districts where the same wave is being received
from different stations certain kinds and certain degrees
of distortion are bound to occur. But although such
distortion does arise and has experimentally been found
to exist, such conditions occur in certain localities only,
where signal strengths from interfering stations were
approximately equal.

This curious view is taken from the base of the giant tapering
aerial mast of the Komintern station, Moscow.

If you have a truly local station, five or more times as
strong as any other station, reception under this scheme
from that station is normal.

In that section of the paper dealing with the range of
stations sharing wave -lengths we find that the Heaviside
layer looms largely. The theory of the whole paper is so
largely dependent upon the indirect ray which travels
upwards and outwards until it is bent back to earth
again that it treats the subject of the Heaviside layer as
though it were so well known and as well authenticated
as the Great Wall of China,

Estimating the range of stations is not an exact science.
and therefore some somewhat wide assumptions have had
to be made, and the confidence with which these assump-
tions were put forward seems to be well merited. For a
Comparison made between the theoretical value and the
observed value of the indirect ray shows remarkable
agreement, and the fact that the indirect ray appears to
travel through space without much loss, i.e. it is indepen-
dent of distance.

Two interesting points brought out in this section are
the very long distances over which mutual interference
can take place and the great reduction of service area
consequent upon such interference, and also the fact that
with a large separation of stations it is better to use long
wave -lengths than short for single wave -length working.
Where stations are close together, however, so that the
indirect ray is no longer of much importance, short wave-
lengths give a better service range.

One -Wave Relay Stations
A following section of the paper deals with the practical

differences in synchronising stations which are to transmit
the same programme. The authors state that the practical
and theoretical investigation of single wave -length
working appear to be so promising, while the interference
situation is so serious, that the B.B.C. decided in 1927 to
place nine of its eleven relay stations and one main station
on the same wave -length, the synchronisation being
carried out by Dr. Eccles' method of the valve -maintained
tuning fork.

At the time that the paper was written only four sets of
apparatus were actually working in Great Britain, viz.,
Edinburgh, Hull, Bradford and Bournemouth, but that
it was the intention of the B.B.C. to equip ten stations
with similar gear and to achieve thereby a measure of
single wave -length working. There are two main points
of interest in the practical application of this system, viz.,
the range of the stations and the degree of synchronisation
that could be maintained under service conditions. In
the case of Bradford this is particularly interesting.

This station, when sharing a wave with other European
stations which were transmitting different programmes
and were necessarily imperfectly synchronised, had a
range for good reception from half to two-thirds of a
kilometre. When sharing waves with stations doing the
same programme, although they are much closer than the,
European stations mentioned above, the effective range
was about ten kilometres. It will be seen that the
number of extra listeners brought within range is simply
enormous.

A Great Improvement
Thus the method appears to produCe a very great

improvement over the old conditions and it has the merit
of making the relay station again a useful unit in the
B.B.C. system of distribution. Synchronisation, always
a bugbear, is shown up in a very interesting light by
details of differences at Bournemouth and Edinburgh
and Bradford. The divergence between two tuned forks,
however, can have been reduced to an extraordinary
degree, and, in fact, the paper claims : " One can guarantee
the accuracy of the fork over sufficiently long periods to
an accuracy of ten parts in one million, provided pre-
cautions are taken."

Even when regional stations are in full operation,
single wave -length working may make for economy in use
of wave -lengths and still continue service to isolated towns
which are not sufficiently covered by regional stations.
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Complete stability with a multiplicity of H.F. stages is the result of intensive research into the
problem of H.F. amplification carried out by

C. P. ALLINSON, A.M.I.E.E., A.M.I.R.E., F. Inst. P. Inc.

IT is now over two years since I
first started putting in extra
time on research into the H.F.

amplification problem. I was always
keenly interested in the question of
obtaining stability in H.F. amplifiers
and tried all the various systems as
they appeared from time to time. I
continually came up against the same
difficulty, however, that a system
which was suitable for use with, say,
two stages of high -frequency amplifi-
cation when employed with three
became difficult to handle, and with
four became entirely unmanageable.

New Difficulties
With the advent of the split -

primary and the split -secondary
circuits I set to work with renewed
hope on the problems of the H.F.
amplifier. But now came new difficul-
ties when attempting to apply these
systems to H.F. amplifiers consisting

of three or four stages. It seemed to
me, therefore, that there must be
something fundamentally wrong with
these circuits if they could not be used
with multi -stages, since two stages is

no real test of H.F. amplifying
circuits.

The first H.F. valve is held down
by the aerial damping, while the
second one is held down by the
detector damping, and it is only when
you get to three or four stages that
you can make a real test of the value
of any particular circuit for high -
frequency work.

I therefore made a careful analysis
of the stabilised circuits which were
thin in use, and made careful survey
of the position, which showed that
the neutralised circuits most in use,
viz., split -primary and split -secondary,
were not true but mixed " bridge "
circuits.

The chief disadvantages of these
circuits are as follow : The split -
primary circuit, if very efficient, is
difficult to handle with even two
stages, while the split -secondary is
unsuitable for use with a fully -tuned -
anode circuit.

Trouble is also experienced with
the split -secondary circuit from
parasitic oscillation where a number
of stages are used, though various

schemes have been developed for
avoiding this and have been used with
more or less success.

Also, this circuit does not give a
true bridge at all frequencies, and
although it is good enough for all
practical purposes where using, say,
two, or at the outside three, stages
only of H.F. amplification, where an
attempt is made to use more than
this number trouble usually results.

The Solution
I am assuming, of course, that with

all the above circuits the usual
precautions are taken to get the
utmost efficiency, and that external
damping is not introduced by any of
the usual methods which are fre-
quently resorted to in order to obtain
stability in a multi -stage H.F.
amplifier.

I therefore soon arrived at the
point when I said : " The only

solution to the neutralising problem is
to find a circuit which is a true bridge,
and for this purpose it is necessary
that all four arms of the bridge should
contain capacities, or that all font
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arms of the bridge should contain
inductances."

We know, however, that one of the
arms must contain a capacity, namely,
the plate to grid capacity which we
are desiring to balance out, and it
therefore becomes clear that the other
three arms of the bridge must contain
capacities, and this therefore was the
problem which I set myself to solve.

I therefore sat down with a
fundamental Bridge Circuit before
me. I drew the figure exactly as
shown in Fig. 1, connecting the input
and output circuit to opposite corners
of the bridge.

The Basic " Bridge"
I looked at it with a perfectly open

mind and did- not assume anything
except what I knew to be absolutely
necessary. The two things I assumed
were the connections to the input and
output circuits, the fact that all arms
of the bridge contained capacities, and
that one of these capacities must be
the grid to plate capacity.

Starting with this basis, it was clear
that I must eventually evolve a
circuit which would give the desired
results, which, in fact, could not help
but give the desired results, since it
would have been evolved from one of
the fundamental principles of electrical
work. It would be of little interest
to readers to describe the various
circuits tried before arriving at the
final one, and it will therefore suffice

The first argument which I put to
myself was this. So far it has been
the practice to connect the input
circuit between the grid and filament.
Now, I have found in my own
experimental work on high -frequency
amplification that very excellent
results are to be obtained with a
free grid to the H.F. valve. We will
therefore assume that the input
circuit is connected between the grid
and another point which we will call
" X," which is not at filament or
earth potential.

We have now settled on three of
the corners of our bridge, and there
remains yet the fourth unaccounted
for. We know, however, that the
inductance in the plate circuit is
connected between anode and high-
tension, i.e. to all intents and pur-
poses for the purpose of the skeleton
diagram between anode and filament.
Let us therefore call the opposite
corner to the corner marked P,"

filament," or " F."

The Final Arrangement
We now get the circuit which is

shown in skeleton form in Fig. 2.
We have thus determined all four
corners of the bridge which are
marked P.G.F., that is, plate, grid,
and filament, and " X " for the last
corner which we have decided need
not be connected to low-tension.

We know that two of the capacities
forming two of the arms, namely,
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for me to say that I must have tried
some dozen circuits, all based on one
application or the other of the scheme
shown in Fig. 1. Most of these circuits
were more or less complicated, and
very few of them gave anything like
satisfactory results.

The final circuit was evolved as
the result of two separate ideas, one
of which I knew already, the other of
which was new.

the plate to grid and grid to filament
capacities, are fixed, therefore the
two other capacities which must be
connected between the point " X "
and filament, and the point marked
" X " and plate must be variable so
that the same ratio may be obtained
between C, and C2 as exists hetween
Cg and C.

The circuit will then be such that
it not only consists of a true capacity
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bridge, but will also do something
that has never before been done, in
that it will neutralise both inter -
electrode capacities within the valve.

It will be clear, then, that there is
no need to neutralise the plate to
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filament capacity, since this is in
parallel with the output inductance,
and it therefore has no effect on the
stability of the system as a whole.

On drawing this out in the form of
a practical circuit we get the scheme
shown in Fig. 3. This is identical
with the arrangement shown in Fig.
2, with the exception that the
resistance R has been connected
between the bottom end of the input
circuit and low-tension so as to avoid
any choking of the grid occurring.

At the same time, although I have
found it perfectly satisfactory to use
a free grid, there are occasions when
mains hum with a free grid results in
a rather unpleasant noise being heard
in the speaker, and I therefore con-
cluded that it was best from all points
of view to anchor the grid and prevent
any choking resulting by the inclusion
of the resistance as shown. Since,
however, the value of this resistance
can be of the order of 1 dr 2 megohms,
its effect on the balance of the bridge
is entirely negligible, and I have even
round in practice that as low as
50,00) ohms can be used for this
resistance without any difficulty from
instability resulti

First Set Completely Stable
A receiver was immediately made up

in which a stage of H.F. amplification
using this scheme was employed, and
it was tried using both fully tuned
anode and also with loose coupling
using an .F. transformer. In each
case it was found that complete
stability was to be obt tint d over the
whole range, and that by getting the
correct ratio between the two con-
densers C3 and C4 the usual zero point
method of neutralisation* could be
employed.

In view of the fact that the two
condensers C3 and C4 are merely to
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give you a ratio, there is no need that
they should have dimensions equiva-
lent to those of the inter -electrode
capacities of the valve, and, indeed,
it is desirable that C3 be fairly large
so as to apply the biggest signal
voltage between grid and filament.
 44 0

" A receiver was made up in which a
stage of H.F. using this scheme was
employed . . . it was found that jj
complete stability was to be obtained jj
over the whole range . . . and the
usual zero -point method of neutral-
isation could be employed.": ***************

I actually found that a most con-
venient type of condenser to use in
this position was the balancing con-
denser made by Messrs. Peto-Scott
Co., which consists of two sets of
stator vanes and one set of rotating
vanes moving between them in such
a manner that as the capacity on
the one side is decreased the capacity
on the other side is increased. This
gives a very simple method of obtain-
ing the desired balance between the
capacities C3 and C4 by the rotation of
one spindle only.

It will readily be seen that the ad-
vantages of this system are numerous.
In the first place, it is absolutely
fundamentally sound in that a true
capacity bridge is employed which
gives complete balance at all fre-
quencies.

The use of special inductances is
entirely limited, the system preserves
its balance no matter what induct-
ances are employed and what wave-
bands are covered. The condensers
used for obtaining the balance are not
neutralised condensers in the ordinary
sense of the word.

Parasitic Oscillation Impossible
The valve is made to balance itself

and the only function that the two
condensers serve is to provide the
necessary ratio to complete the bridge,
and when adjusted suitably the same
ratio exists between them as does
between the plate to grid and grid to
filament capacities.

Since no tapped coils are used
parasitic oscillations cannot develop,
and no trouble whatever from this
source has been experienced during
the whole of the experimental work
carried out with this circuit.

For the benefit of those who may
wish to try this scheme out I show a
circuit employing H.F. and detector
valves in Fig. 4, and details of the
coils are given in Fig. 5. The neces-
sary values are marked, while for
ordinary hook-up purposes the two
condensers C, and C4 may consist of

two ordinary neutralising condensers,
while those who have a balancing
condenser of the type described by
them will, of course, prefer to use this.

I have proved over many months
practical experiments that my claims
for this circuit are not exaggerated,
and readers will realise this is so
when I state that I have used and
demonstrated a 4 H.F. amplifier
working off a frame aerial with
absolute stability.

It is no easy thing to be able to
produce a set which, with four stages
of high -frequency amplification, used
in conjunction with a frame aerial,
gives complete stability from 180
metres upwards. It must also be
remembered that the coupling be-
tween anode and grid coils is made
exceedingly tight, so as to enable the
adjustment of each condenser to be
made fairly broad, and so eliminate
all critical adjustments, thereby re-
ducing the skill required to handle the
receiver.

Easily Balanced
No difficulty was experienced in

balancing the set and stations were
received from all over Europe at fullest
loud speaking.

I have already described the funda-
mental circuit which was developed
in order to provide a true bridge
neutralising circuit which would

Since, however, under the circum-
stances the grid of the H.F. valve was
left entirely free, a point which might
be of a disacl mntage under certain
circumstances, the inclusion of a
resistance was shown in this practical
circuit by means of which the fixed
potential of the grid was determined
so as to avoid any possible ill-effects
from choking or induction from noisy
mains, etc.

Main Points Summarised
For the benefit of those who do

not wish to turn back to the foregoing
pages I will now recapitulate the
practical advantages of this scheme,
and add such other advantages as
have not been previously mentioned.

(1) The method employed for
obtaining stability consists of a true
capacity bridge which enables a
perfect balance to be obtained, which
balance holds at all frequencies.

No tapped inductances are em-
ployed, with their consequent varia-
tion of balance, or trouble involved in
construction and connection after-
wards.

(2) Since no tapped inductances are
used, either centre -tapped or other-
wise, it is impossible for parasitic
oscillations to develop, and complete
freedom from this form of trouble is
therefore assured.

(3) Once the correct balance has

Mr. C. P. Allinson (right) at work in his laboratory upon the earlier " P.G.F." circuits.

remain constant at all frequencies and
which showed two radical departures
from the usual practice with regard
to wireless reception.

In the first place, the reader should
bear in mind that the input,
instead of being connected between
grid and filament, was connected
between the grid and another point
which was not necessarily filament
potential.
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been found it remains set for the
particular valve which is being used,
no readjustment becoming necessary.
The system, further, is perfectly suit-
able for use on the long waves and
has so far been used successfully up
to 3,000 metres.

(4) Since the obtaining of the
balance is independent of whether the
anode circuit is fully tuned or
completely aperiodic, the coupling
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may be varied to any extent desired
to give either an extremely tight
coupling, and therefore broadness of
tuning and superlative quality, or a
very loose coupling and extreme
selectivity.

of experiments with a single stage of
H.F. amplification, using the P.G.F.
system, the next set to be built
consisted of four stages of H.F. The
circuit employed is shown in Fig. 6.
The five H.F. transformers T1, T2,

0O

zs;

Pic. e

(5) The degree of stability obtain-
able with the P.G.F. system is so
high that the full voltage may be
used on the H.F. valves, thus ensuring
that the maximum of amplification
be obtained from them.

Extremely Stable
(6) You can get an idea of the

measure of stability obtainable with
the method employed in view of the
fact that I successfully used four
stages of H.F. amplification in con-
junction with a frame aerial, no
damping resistances or positive bias
being used. All inductances were
wound to give a high degree of
efficiency and nothing but the neut-
ralising methods were employed to
give stability. This set was stable
from 180 metres upwards.

(7) No special valves are needed.
I have successfully used power valves,

H.F. valves, and high -mu valves in
the set.

(8) Existing receivers of older type
can easily be adapted to this principle
with a minimum number of altera-
tions. This is of special -value where
inductances are included in the set,
since these do not have to be altered

In any way.
After having carried out a number

T3, T4 and T5 are all identical as
regards their primary and secondary
windings The only difference in one
of them, T5, is that a reaction winding
was provided so that reaction could
be obtained from the detector valve.
Various forms of rectification were
tried and all of them worked perfectly
satisfactorily with this system.

The experimental secondary wind-
ings were provided with centre -taps
to which the high resistances R1, R2,
etc., were connected in the first place
with a view to determining the most
suitable position for them to be
placed in the circuit.

In view of the number of stages
employed it was, of course, absolutely
necessary to screen the coils, and the
usual screening box was therefore
employed in the preliminary experi-
ment.

The primary windings were placed

within the secondary windings and
consisted of about 40 to 50 turns, the
secondarY windings being of 65 turns
on 21 -in. formers. It will therefore
be seen that extremely tight coupling
was used in each case, and this was
done purposely, as it gave the system
a more severe test than the use of the
normal number of turns used for
coupling purposes.
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It will be seen that the four
resistances providing the grid returns
were brought to a common lead, so that
a small amount of negative bias might
be applied to the H.F. valves should
it be so desired.

The first difficulty experienced was
neutralising the set satisfactorily, in
view of the fact that the valves
were hopelessly overloaded when any
attempt was made to neutralise on
the local station. The various
balancing condensers therefore had
to be adjusted to what appeared to
be the correct setting, and a distant
station searched for and the final
neutralising was then carried out on
this transmission.

High Degree of Selectivity
The actual station employed was

Radio Toulouse, this being a trans-
mission which is very well received in
the locality in which the laboratory
is situated.

Notwithstanding that the set was
located at about one mile from 2 L 0,
and that the coupling between the
H.F. stages was exceedingly tight,no

difficul y owing to interference was
found from the local transmission,
2 L 0. Both Manchester and Cardiff
could be received completely free

from interference, and the set behaved
in a most promising manner.

When, however, I attempted to
receive the shorter -wave stations
down below 300 metres, the set went
into oscillation and it was instantly
found very difficult to obtain a stable
adjustment.

A careful test of the various
components in the receiver showed
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that the trouble lay in the coils, and
that the position of the primaries
was such as to give an unnecessarily
high degree of capacity coupling
Between primary and secondary
windings.

The coils were, therefore, re -de-
signed, and instead of the primary
being placed within the secondary

"The degree of stability obtainable with the P.G.F. system is so high that the full ::
:: voltage may be used on the H.F. valves, thus assuring that the maximum of amplifl-
:: cation is obtained from them."

Further modifications were, there-
fore, carried out in the circuit with a
view to obtaining the utmost efficiency
from the low -impedance valves,
together with economy in plate
current consumption, while certain
small detailed modifications were
made with a view to improving the
performance of the receiver.

 ********* 104. ******** ON/1  f

the primary was placed alongside the
secondary winding, and on placing
these new coils in the receiver all
trouble from instability vanished at
once.

Experiments were then carried out
to determine which was the correct
way of connecting the coils for maxi-
mum stability and amplification, and
it was found quite definitely that
there was only one set of connections
which was Correct, viz., as shown in
Fig. 3, both windings being alongside
each other, and in the same direction.

Having got the set working satis-
factorily on an outside aerial, various
types of valves were next tried in the
H.F. stages. It was found that,
owing to the very heavy load carried
by the last stages, that a very decided
advantage was obtained by the use
of power valves in these positions
instead of the usual H.F. valves.

It was rather curious that this
should be the case, and that the differ-
ence in signal strength was so very
marked, since one would imagine
that, owing to the tight coupling
giving a very high primary impedance
to the H.F. transformers, a very
high impedance valve would be
necessary for maximum amplification.

Improved Signal Strength
This, however, was not found to be

the case, and notwithstanding the
coupling existing between the two
windings and the H.F. transformers,
a very marked improvement in
signal strength was to be obtained.
certainly in the last two stages, and
frequently in the second, by the use
of a power valve such as the D.E.5
or P.M.6, instead of the D.E.5b or
the P.M.5X, whichever happened to
be in use.

The first valve was still found best
when having a high impedance,
though a high -mu valve, though per-
fectly stable, was not found to give
any appreciable increase in signal
strength. If anything a slight reduc-
tion resulted, though an improvement
in selectivity was noted.

The final circuit is that shown in
Fig. 7. This shows the circuit dia-
gram of the set which is almost
identical, to all intents and purposes,
with that which I have used for
many months for long-distance work.

The small balancing condensers
shown at AA in the circuit actually
consisted of components of the type
previously described, in which the
rotation of one spindle gives the
desired balance between the capaci-
ties of each half. Since the use of
power valves in the last three H.F.
stages was Round to give a marked
improvement in the performance of
the set, the three resistances used to
stabilise the grid potentials of these
valves were connected together so
that the same value of grid bias might

The values of the high resistances
R had to be modified somewhat from
those originally found suitable in the
case of a single stage of H.F., since
otherwise a certain amount of grid -
leak howl was experienced when
using power valves, especially on
strong signals. The following values
were found suitable :

R1 250,000 ohms.

R2 100,000

R4 60,000
When using 120 volts on the

plate of the H.F. valves a suitable
value of. grid bias was found to be in
the neighbourhood of 4 to 6 volts.

After having completed the re-
ceiver and carefully tested it out on
an outside aerial and found every-
thing satisfactory, the next attempt
was to work the set on a frame.

Efficient With Frame
To my great surprise I found that

the efficiency of the receiver on the
whole was very nearly as good on the
frame as it was on the outside aerial,
and in some respects its behaviour
was far preferable in that it did not
pick up so much interference, and
that interference from atmospherics
and similar sources was considerably
reduced as compared with that ob-
tained on the outside aerial.

A multi -stage H.F. receiver which was made completely
of neutralisation described in this

be used with all three valves, while
the first valve, which worked best
when having a high impedance, was
connected direct to its resistance and
to L.T. negative.

Smooth Reaction
Capacity reaction was used in con-

junction with the detector valve, and
this was found to function in the
normal manner, notwithstanding the
four stages of high -frequency which
were used in front of the rectifier.

Two stages of low -frequency ampli-
fication followed, the first being re-
sistance coupled and the second
transformer coupled.
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stable by means of the system
article.

The next step to take was to con-
struct a set in which all possibility of
stray capacity coupling between the
various H.F. stages and each other, or
even the frame, was entirely eliminated,
and I therefore decided to make it
up from a number of screened units,
bath unit consisting of a complete
stage of H.F. in a metal box.
This resulted in a very marked im-.
provement in performance, since the
inductances were no longer damped
by the pot -screens ; capacity coupling
between adjacent circuits was also
eliminated, and the retsiver was one
of the most powerful and selective
I have ever handled.
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Notes of Interest on Short -Wave Receivers and Reception
Conditions.

By W. L. S.

CONTRARY to my expectations,
there have been no startling
changes to report this month

in the activities of the short-wave
broadcast stations. The most notable
feature of the month has been nega-
tive, i.e. the complete absence from
time to time of the American sta-
tions. They are, however, improving
again at the time of writing; and I
have no doubt that they will be in
good form once more by the time
this is in print.

A telephony station at Monte
Grande, Chile, is now working on
about 15 metres, giving everyone
with a short -waver a chance to log a
broadcast station in every continent.
To my knowledge there has never
previously been a station of this kind
in South America.

Peculiar Aerial Effects
February was an extraordinarily

good month for the reception of Aus-
tralians, chiefly referring to the ama-
teurs, who were to be heard in good
numbers every afternoon from the
2nd till the end of the month. 3 L 0
and 2 F C were always good when
they were on, but their wave -length
is not suitable for really good recep-
tion in the afternoon or early evening.
I am convinced that if one of them
were to start on 22 or 23 metres we
should all wake up very suddenly to
the possibilities of programmes from
the Antipodes.

I have been experimenting lately
with a fairly long indoor aerial,
arranged in a loft above my own room,
and parallel with the outdoor aerial,
the only difference being in the slope.
Very extraordinary results have been
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obtained from this at various times,
and it seems to me that the question
of the slope of an aerial must be far
more important even for reception
than the average listener ever realises.

For example, on one particular
day the outside aerial brought in
swarms of American amateurs at
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A picture received from New York during
recent tests of the latest Marconi facsimile
receiving system in conjunction with

the Beam.

11 p.m. one night, and a change over
to the other revealed a complete
absence of the " Yanks," with a
few Brazilians and Chilians coming
through quite strongly. Not one of
these latter could be found at all with
the outside aerial !

Before I say- too much about it I
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am going to try- another indoor aerial
with yet another angle of inclination
to the roof, and see what happens.

I have already tried putting the
transmitter at the bottom of the
garden in a box, so as to be able to
run a vertical aerial up the side of
the mast, and have been very success-
ful with the first few tests. My next
idea is a frame which is adjustable
for elevation as well as direction, and
then we may get something really
solid to go upon.

Of course, as far as transmitters
are concerned, much indisputable data
has been compiled on the subject of
the various angles of propagation
obtained with different aerial sys-
tems. The same does not appar-
ently hold good with a receiver at
all.

Another "Howl" Cure
And now for the inevitable remark

on threshold howl ! I have found
yet another " cure " for this de-
lightful effect, consisting simply of a
2-mfd. fixed condenser across the
L.T. terminals ! In one case of howl
from which a friend of mine was
suffering .this particular thing effected
an immediate cure, while none of the
other usual remedies had the least
effect.

A correspondent asks me to name
a really silent slow-motion dial. I am
sorry, " It G. S.," but you probably
know that the editorial policy of
MODERN WIRELESS does not allow, me
to discriminate between, or criticise,
commercial products of this nature.
1 can tell you frankly, however, that
not one of the dials I have used this
year (and these include every make
advertised in " M.W.") has given me
the least trouble on the score of noisi-
ness.

Dials want cleaning occasionally,
you know. Also, I have before now
put down noises to the dial which
have really come from the condenser.
The end bushes always pay for a clean
and a tighten up if the condenser is
becoming at all ancient. One word
of warning, by the way.

A Bad Practice
To clean the dust from the plates

of a condenser, do not blow a violent
solo between them ! This usually
makes matters worse. Use a clean,
dry brush of suitable size. A child's
paint brush is usually just the thing.
All these remarks refer to short waves
only, since condensers that are dead
silent in operation on the broadcast
waves are capable of making the most
appalling row anywhere below 60
metres.
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AERIALS AND WAVELENGTHS
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A practical article which should prove of particular interest to those troubled by inselectivity.

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

you can have an aerial that at
no point in its horizontal
length is nearer than 40 ft.

from the ground that has an effective
height of only a few inches. Such
an aerial might run along a roof
throughout the whole of its length.

By " effective height " is meant the
average distance between the aerial
wire and all earthed objects such as
roofs, trees, and walls. An aerial
near to such things will have a higher
H.F. -resistance than it should, and
will not possess a good pick-up.
(Not a gramophone pick-up t The
term indicates the active nature of the
aerial ; its power to pick-up signals
from the ether.)

In these days of powerful valve
sets the aerial is being very badly
neglected. This is a pity, because
it is by no means the unimportant
item that many modern radio en-
thusiasts may be led to think.

A Lucky Listener
There is a listener in north-east

London who has a very high aerial.
He has a tall mast at the end of his
garden and another fairly tall mast
on the roof of his house. The aerial
wire suspended between the two is
many tens of feet above all surround-
ing objects. The arrangement can
be seen from a great distance. towering
above all houses and trees.

This listener has a two -valve set

he built himself in the very earliest
days of broadcasting. It , is an
assembly of rocky variables and shaky
coils which relies for its effectiveness
on nothing more potent than 72 volts
H.T. and four -year -old valves.

"Poor Local Conditions"
Yet on this prehistoric outfit this

*

Here are some nice
high aerials, althipugh
their closeness
probably leads to
considerable mutual

interference.

Londoner can tune 'n quite a large
number of stations direct on a
loud speak6r-stations that four -
valve owners boast about.

In the very next road is another
wireless adherent who builds all the
new sets and yet habitually com-
plains of " poor local conditions."
Of course, they are poor. His
aerial is 30 ft. of wire buried
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beneath the roofs of houses and trees.
One of the reasons why ships can

communicate over such long distances
with relatively low powers is because
their aerials are high and unscreened.
The statement ,was once frequently
made that every foot of aerial height
gained is of enormous value. And
so it is, but you may not notice much

improvement in results if you only
raise your aerial 12 in. at one end.
If you can put it up 12 ft. through-
out the whole of its length, then you
may add as many more stations to
your nightly collection.

There has been of late a tendency
to advise the deliberate use of
inefficient aerials in the interests of
selectivity. Personally, I should say
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that this is rather an unhappy solution
to the jamming problem. Far better
it would be to add to the efficiency of
the aerial and to do the same in
regard to the selective qualities of the
set.

Possibly listeners right in the so-
called swamping areas of broadcasting
stations may find that nothing will
give their sets sufficient selectivity
in such circumstances, but I am
inclined to think that the swamping
area has been 'exaggerated in size.

An Important Point
If a census were taken of the types

of sets in use I am sure that it would
be found that over 90 per cent are

'of definitely inselective natures. No
doubt a goodly proportion do all that
is asked of them in the way of station
selection, but there must be a few
tens of thousands which do not.

LOUD SPEAKERS

less possibility of inselectivity than
an inefficient aerial. That is a
point that should not be forgotten.
Don't, even if you are in the so-called
" swamping area," go about an
indiscriminate altering of your
aerial as though it were merely a
matter of taking off height and length.

You do not want to add to the
H.F. resistance of the aerial as this
will produce undesired damping
effects, and you may find yourself
with a reduction in sensitivity,
accompanied by an increase in in -
selectivity. Also, it is not improving
an inselective set to make the aerial
incapable of picking up the jammed
as well as the jamming stations. If
this were the case, then a crystal set
that could only bring in 5 X X
could be said to have 100 per cent
selectivity !

Actually, of course, selectivity as

AT THE ELECTION

Loud speakers are being used throughout the country by political agents in preparation
for the coming election.

There is one important point that
must be borne in mind, and that is
that no set yet designed could pick
out, free from interference, every one
of the stations broadcasting in Europe
or even in one country. There are
literally dozens of stations that carry
overlapping mush, heterodyning, and
so on. And as for the Morse that
penetrates 5 G B's programmes and a
good many others, only the breaking
down of the transmitters concerned
could do away with that !

An aerial with a good " pick-up "
might quite conceivably introduce

a desirable quality in a radio set is
quite valueless unless it is accom-
panied by adequate sensitivity. The
power to select is, in other words, only
of use if there are things available
from which to choose.

Extraordinary Results
No, if you want to try the desperate

plan of reducing the " sensitivity "
of your aerial, having tried wave-

traps and other such devices, then
reduce its length. I would even add,
try the experiment of increasing its
height simultaneously.
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I have had personal experience of
cases where extraordinary results
have followed the shortening and
raising of an aerial. I remember
one where a 100 -ft. wire, 30 ft. high,
became a 40 -ft. wire, 40 ft. high. It
became a completely vertical aerial
and some really fine D.X. results
were achieved with it.

Directional Aerials
A vertical aerial is, of course, one

of the most efficient of all forms of
antenna, and as it has no directional
qualities it is an excellent form for
broadcast receiving purposes, al-
though difficult to erect.

Another panacea for jamming
frequently offered is a frame aerial,
which you are told is so directional
that you literally turn it away from
interfering transmitters.

But a frame aerial really is an
inefficient collector of energy, and
you have to add two or three valves
before you retrieve your lost sensi-
tivity.

An outdoor aerial can be highly
directional-a point you may have
overlooked. Most outdoor aerials
take the form of inverted " L's."
That is, there is a horizontal or
nearly horizontal wire or wires, which
continue in a vertical wire, generally
termed the " down lead."

Such an aerial receives best from
the direction to which the down lead
is pointing. Therefore, you can, within
limits, add or take away the strength
of the signals received from various
stations by swinging the free end
(the end farthest from the down
lead) of the aerial round.

Indoor- Aerials
Once upon a time double -wire

aerials were very popular, and, indeed,
there are still many of them to be
seen. But for the reception of
broadcasting stations a single wire
not longer than about 70 ft. is now
reckoned to be the better.

Quite a few people hold briefs for
indoor aerials, but, in my opinion,
the only merits of such are their
inconspicuous natures.

If your set is of a fairly small type
endeavour to erect your aerial out of
doors, bearing in mind the dimensions
mentioned previously. Some of the
Continental stations come over so
well these days that some indoor
aerial enthusiasts may be misled
into thinking that they are doing
wonders when they might double
their number of programmes available
by stringing up their wire in the
garden.



April, 1929 MODERN WIRELESS

..11.1110111111111111111.110.11111. SON

r-ThiE trend of modern progress
is all in the direction of
better and better quality re-

production, and we are already in
sight of that stage of development
when reproduction will generally be
indistinguishable from original. The
advent of the coil -driven cone has
done more than any other recent
innovation to advance us upon that
road, and it is the duty of all who

have the future of broadcasting at
heart to take off their hats to its
inventors.

The moving -coil speaker has two
serious defects, however, one practical
and the other technical ; the first
the. need for a comparatively large
current to excite its field winding,
and the second the circumstance that
the moving coil itself must always
have a considerable weight. This ques-
tion of weight ha's not received the
attention it deserves, and I hope to
touch upon it later.

Coils and Magnet
As regards the sensitivity of the

coil -driven cone, whilst this is ad-
mittedly equal to that of the majority
of other types of cone speaker, there
are considerable constructional diffi-
culties to prevent its being augmented
any further, whilst on the other hand
there is nothing to prevent the effi-
ciency of the. moving iron type of
drive from being greatly increased,
theoretically. Also, contrary to

= The author believes
F.'. that there is no
 reason why the
E simple (mid cheap) moving -
a' iron type of unit should not

be made to give" moving -roil "
 results and interestingly he gives

his reasons.
By M. C. PICKARD.
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general supposition, there is nothing,
I believe, to prevent a moving iron
type of drive from being designed
to render at least as good quality
reproduction as any coil -driven
speaker, though this has not yet
been accomplished.

The simplest type of what I have
called the " moving iron drive is
illustrated diagrammatically in Fig. 1.
Here A represents a permanent mag-
net fitted with soft iron pole shoes,
BB, arranged so as to exert a con-
tinual pull upon a small iron arma-
ture C.

This armature is prevented from
being drawn into contact with the
faces of the pole shoes by a stiff
spring, or " reed," D, which exerts
a counter pull in the opposite direc-
tion to the pull of the magnet. The
pole shoes, of course, are wound with
coils of very fine wire, round which
the output from the receiver is
passed.

The effect of a signal is either to
increase or decrease the pull of A,

An excellent moving -coil speaker unit
is the Magnavox handled by the Rothermel

Corporation.
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according to the direction in which
it flows round the pole shoe windings.
When the pull of the magnet is
increased the armature C is drawn
a little nearer to the poles ; when
the pull of the magnet is decreased
it is allowed to retreat a little way,
under the influence of the spring, D.

The Armature's Action
Thus, if an- alternating current is

passed round the windings a corre-
sponding alternating motion will be
imparted to the armature, and if the
armature is connected to the apex

of a cone diaphragm, this motion
will cause the' radiation of air waves,
and will become audible as sound if
its frequency falls within the limits
to which the human ear will respond.

By far the great majority of cone
speakers upon the market utilise a
driving unit similar in all essentials
to the one just described, and if
certain precautions, to be enumerated
shortly, are observed, quite satis-
factory results are obtainable. This
simple unit has one or two inherent
faults, however, which must be set
down together with their remedy.

It will be seen that the unit, con-
sidered from the electrical view-
point, consists of an electrical circuit
through the two pole -shoe windings,
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connected in series, and a magnetic
circuit, through magnet, pole shoes,
and armature, the continuity of this
circuit  being broken at two points
by the air gap.

When the unit is in operation, the
armature, as it moves towards and

away from the pole faces, con-
tinuously varies the extent of the
air gap, which as a direct conseL
quence causes a continuous, variation
to occur in the magnetic resistance,
or " reluctance," as it is called, of
the iron circuit. This reacts again
upon the pole -shoe windings and
causes their effective impedance to
vary in a similar way, so that the.
currents which flow round them will
not conform accurately to the volt-
ages being impressed upon the grid
of the output valve. This leads to
distortion.

"Balanced" Armatures
From the same cause arises a second

fault, though not such a serious one.
As the distance between armature and
magnet poles increases, the pull on

A simple, satisfactory, and cheap cone drive
is the Lissenola, which is shown above

with its reed attached.

the armature due to the magnet falls
off very rapidly ; thus, under the
impulse of a given strength of current,
the armature will be displaced by a
greater amount when the direction
of the displacement is towards the
poles than when it is away from them.
This will result in an asymmetrical
vibration of the armature, some-
what similar to that shown in Fig. 2.

Both these effects are negligible
when the motion of the armature is
small, and only becomes of con-
sequence when the speaker is re-
quired to handle large volume. It
then becomes necessary to employ
some form of balanced unit.

The " balancing " is in the elec-
trical sense, and refers to a special
arrangement of the air gap., For this
reason the term " balanced armature "
which is sometimes applied to this
type of unit is misleading. There
are several types of balanced unit,

AR MA TURE ARMA fl/RE
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the simplest, if not the best, being
that shown in Fig. 3.

Here each pole of the permanent
magnet is fitted with a double -pole
shoe, each limb of which carries a
winding. These windings are arranged
to work in opposition ; thus when
AA are aiding the flow of magnetism
from the permanent magnet, BB are
opposing it, and the armature will
move away from BB towards AA. -At
the same time the total extent of the
air gap does not vary, for as it
decreases in one direction, it increases
by a corresponding amount in the
other.

Crisp Reproduction
Now in both the types of unit so

far described the full force of mag-
netism from the polarising magnet
flows through the armature, which
must therefore be of certain minimum
dimensions, to prevent magnetic
saturation of the iron. This means
that a definite limit is set to the
extent to which the weight may be
reduced.

I have already stated that it is
desirable for the weight of the moving
portion of a speaker to be kept as
low as possible, and it now remains
for me to explain the reason for this.
Where weight is present mechanical
inertia is also present. Most people
are familiar with the effect of inertia
in opposing .any sudden change in
motion, and as the movement of a
loud speaker is continuously sand
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rapidly changing its motion, the
presence of inertia is obviously un-
desirable. The result is a general
reduction in the crispness and bril-

The " Goodman " moving -coil unit incor-
porates a novel centring device which is

very easily adjusted.

liancy of the reproduction and poor
response to staccato impulses, such
as the music of percussion instru-
ments.

The Best Arrangement
In the case of the simple unbalanced

unit there is no remedy but to reduce
the weight of the armature, by careful
design, to the minimum permissible.
An iron of high permeability should
be employed, and since the saturation
point is determined by the cross-
sectional area, this should be made
adequate, whilst the length of the
armature should be cut down to the '
smallest value practicable.

It will be seen from this that the
design actually shown in Fig. 1

would not be the most satisfactory
in use, as the armature is of con-
siderable length and comparatively
small cross-section. A more satis-
factory arrangement is shown at A

.17
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in Fig. 4, whilst what is probably the
most satisfactory that could be de-
signed is illustrated at B. Here, not
only is weight reduced to a minimum,'
but flux leakage is also considerably
reduced and, due to the shape of
armature and poles, a given movement
of the armature will not result in

(Continued on page 468.)



TWO ELECTRODE

0I. I) hands at the radio game
will doubtless remembr a
few experiments in the home

construction of two -electrode valves
which used to be rather fashionable
some years ago. An ordinary two -
or four -volt electric bulb was wrapped
round on its outside with one or two
layers of tinfoil, and the resultant
" valve " was placed in a suitable
rectifying circuit, contact to the
external tinfoil layers being taken in
a manner similar to that illustrated
in the photograph, Fig. I.

A Simple Action
The result of these experiments was

that this more or less impromptu
device acted as a very crude type of
two -electrode valve, faint reception
being obtainable at short distances
away from a main broadcasting
station.

The modus operandi of the " valve
was simple-the aerial impulses being
carried to the filament of the bulb,
and being partially transmitted to the
outer tinfoil layers (which latter con-
stituted the " plate " of the rectifier)

Fig. s. An experimental home-made
"valve " consisting of an electric bulb

coated with tinfoil on its outer side.

in virtue of the one-way conducting
nature of the electron stream emitted
by the heated filament.
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The very first valve invented and used by Dr. J. A. Fleming, F.R.S., was of the
two -electrode variety. That the type still has its uses and can provide material

for useful and interesting experiments is proved by the following article.

By F. JACQUET.

Now, although a " valve " of this
nature is quite -useless for anything
but experimental purposes, there is
quite a good deal to be said for the
employment of a simple type of two -
electrode valve when such an article
is properly constructed. Two -elec-
trode valves can now be obtained
commercially at low prices, and a
valve of this type is illustrated in the
photograph, Fig. 2-a photograph, by
the way, which in order to show its

inner parts was made before the
valve was exhausted, and provided
with the usual base and legs.

As will be seen from the photograph,
the valve consists of a filament, around
which is placed a small metal cylinder.
The electron stream from the filament
impinges upon all sides of the cylinder;
which latter, of course, constitutes
the plate of the valve, and thus pro-
vides a conducting path for the
impulses received from the aerial
circuit of the set.

Two, Four, or Six Volts
Valves of this type may be of the

two-, four-, or six -volt variety, but they
are generally rated at two volts in
order that they can be worked at a
very low cost from one accumulator
cell of 10 or 20 ampere -hours capacity.
Thus, using a 20 -ampere -hour accu-
mulator cell, the filament of a 2 -volt
two -electrode valve will take one -
tenth of an ampere, and the accumu-
lator will last for 200 hours without
recharging.

For .working from alternating car -
rent mains, there is much to be
said for the convenience of the in-
directly -heated type of valve, worked
from the secondary of a small cheap
transformer. For simplicity arid low
working cost this type of two -
electrode valve comes next to a crystal
rectifier. It is, perhaps, merely the
'high price of the indirectly -heated
type of valve which has proved a
hindrance to its adoption for two -
electrode working

Using Three -Electrode Valve
However, for experimental pur-.

poses, an ordinary three -electrode
valve, no matter whether it be of the
bright- or dull -emitter variety, can be
brought into service for two -electrode
working, and with very appreciable
results. A valve of this type will
give headphone reception of approxi-
mately crystal strength. such a valve,

Fig. 2. A
two - elec-
trode valve
of low im-
pedance
manufac-
tured by a
North Lon-
don valve
company.
The valve
incorpor-
ates a two -
volt fila-

ment.

of course, utilising merely filament
current and no H.T.

You will probably remark here that,
this being the case, you fail to see how
the two -electrode valve in practical
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use has any advantage over an
ordinary crystal rectifier. Well,
although the strength of reception
in both cases is about equal, the two -
electrode valve has at least one very
great advantage.

It is absolutely constant and re-
liable-two properties which a crystal
rectifier definitely does not possess.
With the use of a simple two -electrode
valve, it is merely a case of switching

on the filament current and tuning
in. There are no annoying contact -

adjustments to be made and con-
tinually re -made !

Suitable Circuits
An ordinary three -electrode valve

can be used as a two -electrode rectifier
merely by joining with a small piece
of wire the pins connected to the
grid and to the plate of the valve,
thus making the grid act as the plate
of the two -electrode valve, and putting
the former plate of the valve more or
less out of action. Such a valve is
then arranged in a circuit in the
manner depicted in the diagram,

Fig. 3, care being taken to ensure
that the connection which is made
from the headphones to the battery
or accumulator is taken to the negative
pole of the cell.

Good results may at once be ob-
tained from the use of this simple type
of rectifier, although it must be
pointed out that the best results, with
the loudest reception, come from the

use of a two -electrode valve which has
been specially constructed for the
purpose, owing to the lower impedance
of the latter article being more suitable
for use with the average headphones.

Two -electrode valves can be em-
ployed in other convenient and
interesting ways. The confirmed cry-
stal enthusiast, for instance, can
utilise one of these valves as a stand-
by in the event of his beloved crystal
failing him. A circuit for this purpose
is shown at A in Fig. 4. Here it will
be seen that the plate of the two -
electrode valve is in contact with one
side of the crystal contact, a two-way
switch being provided for the purpose
of utilising either the crystal or the
valve.

Full -Wave Rectification
The use of such a circuit is highly

convenient in many cases, but it
should be borne in mind that the
tuning of the circuit is not quite the
same for the crystal as it is for the
valve. The crystal throws a greater
load on the aerial circuit of the set,
and, therefore, when the receiver is
switched over from " crystal " to
" valve," or vice versa', a slight re-
adjustment of tuning will generally
be necessary.

Finally, a two -electrode valve may
be employed in parallel with a crystal
rectifying contact in the manner
depicted at B in the diagram, Fig. 4.
The object of this combined utilisation
of two -electrode valve and crystal is
to allow the high -frequency currents
to flow in one direction through the
crystal, and in the other direction
through the valve. Thus under
these conditions an attempt is made
to employ both halves of the oscillat!
ing pulses of aerial current.

A switch is provided in this circuit
in order to allow of the use of the
crystal alone.. Experimenters, there-
fore, to whom the use of a simple two -
electrode type of valve makes an
appeal will find much in this circuit to
interest them, and they will be able
to devise quite a number of modifica-
tions of it, as well as of the others
which have been suggested.

If the quality and volume of a multi -
valve set falls off for no apparent reason,
do not forget the possibility of one or more
of the valves losing emission.

To test whether a valve has lost its emis-
sion, connect grid to L.T.-, and by means
of a milliammeter in the plate lead ascer-
tain if the plate current for any given
plate voltage is in accordance with the
figures given on the valve -maker's curve
for zero grid volts.
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A SIMPLE CHARGER

0Eg@OcE,06.0EgoE3,000
SIR,-In a recent issue of MODERN

WIRELESS you describe a simple
charger to work off the house mains.
I enclose a rough sketch of a simple
arrangement that anyone who -has
D.C. can use to charge an accumu-
lator free of all cost (so long as the
lamp to which it is attached is lighted),
and can easily be made. All that is
is required is a small piece of ebonite
about 21 in. by 2 in., four terminals,
and a switch. The small piece of hard-
wood at the top may or may not be
required, this depends upon how the
arrangement is mounted. In use one
strand of the flex to the lamp is cut
and the ends connected to the right-
hand terminals, while leads to the
battery to be charged are taken from
the left-hand terminals. The polarity
of these terminals must, of course, be
found in the usual way, and they can

then be marked. Wiring is shown in
dotted lines, and by this arrangement
the handle of the switch points to-
wards the battery when it is on charge
and away from it when shorted out
or when the lamp only is required.

Yours truly,
H. J. SEATON WADE,

Tavistock, Devon.

EDITOR'S NOTE. -It must be re-
membered that great care is always
necessary when handling house wiring,
so that the novice in such matters is
well advised to get an electrician to
make and instal any such apparatus
required.

The switch, as drawn by our
correspondent, has no protective
covering. Accidental touching of the
contacts might give a nasty shock,
though if fitted by an electrician it
would be covered in.
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Txis two -valve set has been
designed to fulfil the require-
ments of the beginner in the

art of long-distance reception. In
their enthusiasm many listeners en-
deavour to run before they can walk
That is to say, they frequently attempt
highly -sensitive, ultra -modern designs
when they have had practically no
experience either in set construction
or in the operation of multi -valve
receivers.

Practice in Tuning
It is because of this that so many

such listeners are unable to obtain
the results which these sets are capable
of giving. This is only to be expected.
since wireless reception, when carried
beyond the stage of listening to the
local station, requires a certain
amount of skill. Now this skill can
only be the result of practice in tuning -
in, and it would be unfair to suggest
to the novice that he should build
some design which requires a number
of different adjustments in order to
obtain the maximum results.

It has been. suggested that a single -
valve receiver with reaction is a good

D I S TAN C E TWO
flUMMININNXIMINUMONEg

This remarkable little two-valver utilises a well -tried
and sensitive circuit arrangement. It is simple and
straightforward and will bring in a large number of
British and Continental transmissions at excellent
telephone strength. An amplifying unit can be
added when it is desired to operate a loud -speaker.

Designed by the M.W.- Research and Construction Dept.

set for a beginner with which to tune -
in distant stations. Much can be
done with a good single -valve set,
but obviously the margin of safety
from the point of view of signal

tion point. As a consequence, the
listener with little experience may
cause a great deal of interference with
his neighbours during the first weeks
of ownership.
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strength is very small. A one -valve
set depends almost entirely upon the
use of reaction, and in tuning -in
distant stations it is necessary to use
reaction practically up to the oscilla-

It is the policy of this journal to
produce designs to suit every type of
reader. The listener of several years'
standing usually requires something
ultra -selective, highly sensitive, and

1 Panel, 14 in. x 7 in. x I or -i;; in.
(Becol, " Ray -Kay," Ripault,
Trolite, Resiston, Ebonart, etc.).

1 Cabinet to suit with baseboard 9 in.
deep (Raymond, Pickett, Bond,
Cameo, Lock, Gilbert, Caxton, etc.).

2 .0005 mfd. variable condensers with
slow-motion dials (Lissen, Burton,
Igranic, J.B., Dubilier, Cyldon,
Colvern, Ormond, Raymond,
Utility, Pye, Marconiphone, Geco-
phone, etc.).

1 .0001 or 00005 miniature type
variable condenser (a .00005 is
slightly preferable) (Raymond, J.B.,
Burton, Igranic, Ormond, Cyldon,
Lissen, Dubilier, Peto-Scott, etc.).

1 On -off switch (Benjamin, Lotus,

COMPONENTS REQUIRED
Lissen, Bulgin, Igranic, Wearite,
Pioneer, Burne-Jones, etc.).

1 H.F. choke (R.I.-Varley, Igranic,
Dubilier, Lissen, Climax, Cosmos,
Colvern, Wearite, Burne-Jones,
Bowyer -Lowe, etc.).

2 Valve holders (Lotus, Igranic,
Lissen, W.B., Benjamin, B.T.H.,
Marconiphone, Bowyer -Lowe, Wear-
ite, Burne-Jones, Ashley, etc.).

1 0003 mfd. fixed condenser (Burne-
Jones, Lissen, T.C.C., Dubilier,
Clarke, Igranic, Goltone, Mullard,
etc.).

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

1 .001 mfd. fixed condenser (Goltone,

Mullard, T.C.C., Igranic, Lissen,
Dubilier, Clarke, Burne-Jones, etc.).

1 Coil holder for baseboard mounting
(Lotus, or similar type).

1 Metal screen, 7 in. x 6 in. (Magnum,
Paroussi, Ready Radio,Wearite, etc.).

1 Six -pin coil base (Colvern, Burns -
Jones, Bowyer -Lowe, Lewcos, etc.).

1 Neutralising condenser (J. B., Burton,
Igranic, Bowyer -Lowe, Bu rne-
Jones, etc.).

1 .0001 mfd. fixed condenser (T.C.C.
or other good make, see above).

1 Terminal strip, 12 in. x 2 in., and
10 terminals (Belling & Lee, Igranic.
Burton, Eelex, etc.),

Quantity of tinned copper wire, Systo-
flex, wood screws, etc.
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above all, capable of giving super -
reproduction. More often than not
he does not mind if it does cost him a
lot of money to achieve his end. The
newcomer, on the other hand, comes
within a different class. He must
have an efficient set, one that is
selective and sensitive, but it must
be very simple both to construct and
to operate. Moreover, it should not
be expensive.

In designing the " Long -Distance "
Two, the " M.W." Research and
Construction Department had these
points in mind. The circuit actually
used is a well -tried arrangement
which has Inen employed literidly
dozens of times in modern sets of
various types. Its selectivity is
adequate for all normal purposes,
it is trouble -free, and is extremely
simple to handle. It was thought
better to produce a two -valve set so
that the listener could pin his initial
experience in long-range work with
telephones, afterwards adding an
amplifier to bring the volume up to a
strength suitable for operating a loud
speaker. A one- or two -valve low -
frequency amplifier can be added to
the existing set without difficulty at
any time.

The Circuit Arrangement
Briefly, the circuit arrangement is

that of a centre -tapped tuned -anode,
the H.F. valve being neutralised.

sensitivity of the set. Since the H.F.
valve is neutralised, reaction can be
used to boost up the long-distance
signals with very little risk of inter-
ference being caused to one's neigh-
bours.

By changing two coils the set can
be used on the long waves in order to
receive such stations as 5 X X, Hilver-
sum, Radio -Paris, etc. It is inter -

these should be marked off on the
back of the panel with the aid of a
steel scriber or a sharp nail, and a
rule. Then the drilling centres should
be centre -punched, and the panel is
ready for drilling.

If single -hole -fixing components are
used, as is usually the case, only four
holes will be required for the two
tuning condensers, the reaction con -
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esting to note that on test it was
found that the neutralising adjust-
ment for the ordinary medium wave-
band also held good for the long
waves, a feature which 'although very
desirable is not always attainable.

As will be seen from the photo-
graphs the actual construction of the
set is quite straightforward. The first

The aerial side of the set is separated from the H.F. portion by a metal screen across the,
baseboard. This results in complete stability at all dial settings, when the receiver is

properly neutralised.

The object f the H.F. valve is to
amplify the very weak long-distance
signals before they are rectified, and
such a valve adds greatly to the

procedure in the actual building the
receiver is to mark out and drill the
panel. All the necessary dimensions
are given on the drilling diagram, and
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denser and the on -off switch. Thu
slow-motion dial may require special
treatment, but if this is necessary the
required instructions will be given by
the makers in a pamphlet which
accompanies the dial. In any case, the
manufacturer always makes the
finished article as simple as possible
because he realises that all home
constructors are not necessarily
mechanics. You will also need four
or five holes along the bottom edge
of the panel to secure the panel to
the baseboard.

The Baseboard Layout
Having completed the drilling,

mount the various components on
the panel and screw it firmly to the
baseboard. Then commence to place
the baseboard components in position,
following carefully the layout given
in the wiring diagram. The metal
screen is placed roughly seven inches
from the right-hand end of the base-
board looking at the back of panel.
The coil holder for the centre -tapped
anode coil should not be nearer than
two inches from the metal screen,
otherwise serious losses may occur.
In the same way the six -pin coil base
should be kept well away from the
screen and near the right-hand edge
of the baseboard, although sufficient
space must be left between the coil
base and the edge of the baseboard in
order to clear the fillet in the cabinet.

Then you will be ready to com-
mence the wiring. Connect up those
terminals which are nearest the panel
and work towards the terminal strip

a. tGt
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at the back. This is usually the
easiest way. Note that there are
five leads which actually make elec-
trical contact to the metal screen, and
there is also one lead which pasies
through a slot in the screen and must
be insulated from it. There are also
two flexible leads. One goes from the
top of the .0001 aerial condenser to
the six -pin coil base, whilst the other
goes from H.T.+1 terminal to the
centre -tap on the anode coil.

Coils to Use
If you purchase a neutralising con-

denser of the Jackson Bros. type,
that is, with a screw -down adjustment,
it is convenient to cut a slot across
the adjusting knob in order to obtain
what may be termed a " remote
control." If a length of wooden rod is
taken and one end is fashioned some-
what after the style of a screwdriver
blade, the rod can be placed in the
cut and the neutralising adjustment
made from some distance above the
component.. Thus any hand -capa-
city effects will be greatly reduced,
and in consequence the neutralising
adjustment simplified. Some neutralis-
ing condensers have long adjusting
handles, and, of course, in these cases
no modification is necessary.

Now for a few hints on the opera-
tion, of the receiver. First of all
you will require four coils, namely,

two. One is for the medium broad-
cast wave -band, and should be
marked 250 to 550 metres," while the
other is for the reception of 5 X X
and the long -wave stations, and

namely, both of the " H.F." class.
The set will function equally well
with two-, four- or six -volt valves, so
that if when ordering you specify
two valves of the " -11.F." variety

Here we see the set complete in its cabinet.
aerial circuit, whilst that on the

should be marked " 1,000 to 2,000
metres." The plug-in coil should be
a No. 60 for the medium broadcast
wave -length range and a No. 200
for the long waves. Do not forget
to purchase " centre -tapped coils."

You will note from the above photograph that the coil socket for the centre -tapped anode
coil is placed well, away from the metal screen. The distance should be about two inches,

not less, otherwise losses will occur.

two of the six -pin type and two of
the centre -tapped plug-in type. The
six -pin coils are standard split -
primary aerial coils and you will need

Those of the " X " type are not suit-
able for this set.

Next you will need two valves.
These can be both of the same type,
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The large dial on tne lett is tor tuning the
right is for the H.F. tuning.

you cannot go wrong if you choose
those of the leading makes. Connect
up the low-tension battery to the
two L.T. terminals, and the high-
tension battery to .the H.T. ter-
minals. For 11.T.+2 you will need
about_ 60 volts, and for H.T.+1
something in the neighbourhood of
90 volts. ,These values can be re-
adjusted afterwards for the maximum
results. Join a pair of 2,000- or 4,000 -
ohm telephones to the 'phone ter-
minals, and take the aerial lead to
" aerial 2.", Join up, the earth con-
nection and switch on the set. Do
not forget to connect the flexible
lead from H.T.+1 to the centre -
tap terminal on the anode coil.

Preliminary Tests
It will be convenient for you to

carry out the prelinninary tests on
the medium broadcast wave -sand,
and fora this purpose you will need
the two medium wave -band coils.
Insert these and place the small
reaction condenser at its minimum,
that is, with the moving vanes all
out. Now rotate the two tuning
condensers until you hear a station,
probably your local transmission, It
is quite possible that the station will
come in fairly distorted, and that as
you rotate the tuning condensers you
will hear a number of squeals. This
denotes that the H.F. valve is °sell -
'Sting and requires neutralising. The
procedure to adopt is as follows :
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First of all, set the neutralising
condenser at minimum. A good
method of testing for oscillation is
to touch one or other of the sets of
plates of the tuning condensers
(this may be the fixed vanes in this
particular circuit arrartgement). You
will probably find that the set
will only oscillate under the above
conditions when the two circuits are
in tune with each other and this can
be used as an indication. It is con-
venient to neutralise the set at some

point near the middle of the tuning
range. Now, increase the capacity
of the neutralising condenser.

Neutralising
Test at intervals for oscillation

as this is done and you will presently
find that the set has ceased to
oscillate and will not recommence
even when the tuning dials are slightly
readjusted. Now increase the re-
action a little, until the set once more
oscillates, and again increase the

neutralising condenser setting until
oscillation ceases. Slightly readjust
the tuning condensers again to make
sure that the set is completely stable
once more. Proceed in this way
until it is found that the correct
adjustment of the neutrodyne con-
denser has been over -shot. Once this
point has been passed it will be
observed that further increases of
the neutrodyne condenser setting no
longer stop oscillation, but cause it
to become stronger.

C3
000/

REACT/ON COND -1.1

FOR
CENTRE
TAPPED
COIL
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Having neutralised the set, the
tuning of the various stations is
merely a matter of practice in the
manipulation of the two tuning con-
densers " in step " and the rotation
of the reaction condenser to a point
just below the self -oscillation mark.

Final Adjustments
You will soon know when you are

using too much reaction, because you
will hear a rushing noise and it is
probable that just before this signals
will become distorted. When this
occurs you must reduce the value of
the reaction condenser slightly. Try
various adjustments of the H.T.
voltages until you find those which
give you maximum signal strength
together with very smooth reaction.

Do not forget to try the flexible
lead from the .0001 aerial condenser
on tappings three and four on the
six -pin coil base. The object of the
aerial series condenser is to improve
the general selectivity of the set.
It may not be required in many cases,
but it is particularly useful where a
loud transmission, such as that of
the local station or 5 G B, has a
tendency to interfere with the recep-
tion of some weaker transmission.

The Series Condenser
To bring this small series condenser

into circuit, the aerial lead is attached
to Al instead of A2. On test,
this set gave most excellent results,
and practically all of the better-

known Continental transmissions on
the medium and long waves were
received at good strength. The aerial
used for the tests -was a single -wire

MODERN WIRELESS

adequate without the use of the aerial
series condenser, which, however,
would have distinct advantages with
an aerial of higher self -capacity.

This photograph shows the valves and coils in position. The six -pin coil is a standard
split -primary aerial coil and the plug-in coil is of the centre -tapped type.

of about 100 ft. long with an average
height of approximately 20 ft. The
set was tested at a distance of fifteen
miles from 2 L 0 in a fairly open
situation, and 2 -volt valves were used.

The selectivity was found to be

The detector end of the set. Note the flexible lead which goes from the H.T. terminal
to the centre -tap on the coil. This wire should be attached to the special terminal on the

plug-in coil itself.
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Measuring instruments for checking the

condition of batteries, etc., are essential
where a three- or four -valve set is employed
for good quality reception.

Good long-distance reception is absolutely
impossible if the set is oscillating.

Many a good indoor aerial is spoilt by the
fact that the lead-in wire from the aerial is
placed too close to metal pipes or similar
objects, which subtract a certain amount of
the energy which should reach the set.

*

Generally sepaking, an aerial under the
roof is much better than an aerial wound
round the picture rail.

* * *

If you use an outdoor aerial it should be
fitted with an earthing switch so that the
aerial can be connected direct to earth out-
side the house when not in use.

When unwinding a new aerial wire be sure
not to allow it to kink or bend sharply, as
this will inevitably weaken it.

* * *

When received from a charging station the
voltage of a 2 -volt battery should be a little
above two volts, the usual reading being 2'1.

When it is newly received from the charg-
ing station a 4 -volt battery should show a
reading of approximately 4'2, and a 6-voft
battery a reading of approximately 6.3
volts.
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Those Linen Diaphragms
SIR, -I see f rpm the March issue

of MODERN WIRELESS, page 356,
that you comment on the origin of
linen diaphragms. I am unaware of
the date and scope of Mr. Potter's
claims regarding linen diaphragms.

You may be interested to know that
as a result of experiments conducted
in November, 1924, I filed patent
Nos. 11,279, 16,139, in April, 1925.
These related to cloth diaphragms.
The number of the complete specifica-
tion is 257,317.

The loud speaker in question is
described in my handbook " Loud
Speakers " (Iliffe & , Sons, 1927), on
page 78.

Yours sincerely,
(DR.) N. W. MCLACHLAN .

The Engineers' Club,
Coventry Street, W.1.

FL and 5 X X
SIR,-In a recent MODERN WIRE-

LESS you say you would be glad
to hear if Eiffel Tower interferes with
Daventry. Most of the people with
receiving sets in this island are very
much troubled, and I hear complaints
from everybody, and in a great many
cases they have to switch off while
Eiffel Tower is on. ' Even my " Com-
bine Five " suffers occasionally, and I
fancy only sets of the most extreme
selectivity are immune. As Daventry
and Radio Paris are our only reliable
stations now, wireless reception in the
island is in a bad way.

Morse makes the shorter waves out
of the question.

Yours faithfully,
M. LE BRUN.

(Paym. Capt. R.N., Rd.)
Jersey.

The " Shortradyne "
SIR,-I have very carefully looked

through the pages of MODERN WIRE-
LESS, hoping to see some remarks on
a set that was published in the
December number of that periodical

All Editorial communications should be
addressed to the Editor, Tallis House,

Tallis Street, London, E.C.4.

-the " Shortradyne." I put the set
in hand . at once, but had to wait
some time for the transformer, which
I got soon after Christmas.

The set is really a wonderful set. I
have a normal short-wave set-det.
and 2 L.F.-and I have a 3 -valve
Igranic-H.F., det., and L.F.-but
never have I had a short-wave set so
good as this.

You can really bring the American
stations in at loud -speaker strength,
and sometimes they are powerful

BOY BROADCASTS

Horace Palmer, aged 13, before the
" mike " during a recent Church Army

meeting in London.

enough to move my Magnavox
moving coil.

You can tune this station in on
any day, conditions making no dif-
ference. I have tried various valves;
the present and best so far being': 1st
Det., Mullard P.M.1. ; Inter, P.M.5B ;
2nd Det., D.E.5 ; L.F., P.M. 256.

I should like to have the views of
your readers on the set. Would it not
be possible for one of your journals to
publish the programmes of the larger
American stations, and, say, 3 L 0 ?
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I get very true readings in the
" World Radio " under Pittsburg :
Variety, music, talks, concerts, time
and weather reports. This is repeated
seven days a week for 52 weeks in the
year, and then they repeat.

Yours faithfully,
F. A. B.

Kingston -on -Thames.

The " 2.35 For Australia "
SIR,-I must congratulate your Mr.

Kelsey for the design of " 2.35 for
Australia."

Candidly speaking, I was rather
sceptical of the results, but having
most of the components in my junk
box, made it up and with a little
practice tuned -in 5 S W, P C J J,
7 L 0 (Nairobi, Africa), and several
others (faint), including one with a
strong American accent in the neigh-
bourhood of P C J J. Needless to
say, dozens of Morse stations come in
at terrific strength.

I have not been successful in
tuning -in 3 L 0.

Wishing " M.W." the best of luck
and a prosperous New Year.

I remain,
Yours truly,

A. H. KHAN.
Assist. Elect. Engineer,

Tata Iron & Steel Co., Ltd.
6, Office Road,

Jamshedpur. .

The " Invincible " Five
SIR,-I think I ought to write and

let you know of the success I have had
since I built the Invincible " Five,
published in " M.W." of last Novem-
ber.

I must honestly say it is the finest
" five -valuer " I have ever built.
I am using 2 -volt Mullard valves,
a power and a super -power in the
L.F. stages working on 120 volts. The
power valve, by the way, is only
made for 100 volts maximum, but I
find it works far better on 120 volts.
I had no trouble with the neutralising,
in. fact, I had my set neutralised in ten
minutes. I have not tried it on the
high waves yet, but I have, so far,
picked up 22 stations, 17 of them at
full loud -speaker strength, and I am
situated in a badly screened district,
35 miles south of 2 L 0. Only four of
these are British, the rest foreign.
Thanking you for publishing such a
fine receiver, and wishing your paper
every success.

I remain,
Yours faithfully,

Surrey. A. VINCENT.

P.S.-You may publish this if
you wish.
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 A Pye Pentode Transformer-Cossor L.F. Transformer-A Fine Loud Speaker-Some

A Pye Pentode Transformer
you do not get good results when

you connect an ordinary loud
speaker directly in the anode

circuit of a pentode valve. The reason
for this is that the pentode has a
high impedance, so it becomes neces-
sary to use a step-down output trans-
former. Of the several Pye tapped
primary shrouded output transformers
there is now a type especially suitable
foi use with the pentode valve. It is
a compact though heavily constructed
component and is of distinctive form.
Its price is 20s., and it carries the
usual Pye guarantee for one year.

The neat, plainly -marked terminals
are arranged in a straight line on the
top of the component, and there is a
fifth terminal provided on the side
of the casing for earthing purposes.
We have tested the transformer and
have found h perfectly satisfactory.

Indeed, after some experience of

The Pye Pentode transformer

Pye cdmponents, we have no hesita-
tion in saying that they rank among
the most efficient and dependable
devices of their kind on the market.
Pye of Cambridge seem to have set
themselves a high standard and,

Centralab Components, etc., etc.

moreover, have consistently worked
to it.

Cossor L.F. Transformer
It is certainly good news that

Messrs.. Cossor have decided to sell
their L.F. transformer separately. It
will be remembered that this com-
ponent was produced especially for the
Cossor Melody Maker set, and was at

Manufacturers and Traders are
invited to submit for test purposes
radio sets, components and accessories
to the "Modern Wireless" Test Room
at Tallis House, Tanis Street, London,
E.C.4. Under the personal super-
vision of the Technical Editor all tests
and examinations are carried out with
the strictest impartiality.

Readers can accept the Test Room
reports published monthly under the
above heading as reliable guides as to
the merits and demerits of the various
modern productions of the radio
industry.

first only obtainable in the kit of
parts. It is an excellent production
and ranks among the very few that
are really worthy of inclusion in a
modern set.

Having a core of special iron and
using a special wire for its windings,.
it was possible to make this trans-
former light and compact. For this
reason it should particularly com-
mend itself to builders of portable
receivers. It is completely enclosed
in a metal casing which is tastefully
coloured a dark brown in crystalline
style.

The terminals are arranged on the
side of the casing towards the base of
the component, thus enabling the
constructor to keep the wiring well
down on the baseboard. It is inter-
esting to note that only two holes are
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provided for mounting purposes.
These are ample to hold the com-
ponent rigidly in position, for, after
all, we wonder how many con-
structors use more than two of the
four holes usually provided on this
kind of component. The price of this
Cossor Melody Maker L.F. trans-
former is 21s.

A Fine Loud Speaker
Some very excellent loud -speaker

component parts and assemblies are
being originated by Mr. F. Squire, of
Stoke Newington-a regular " M.W."
advertiser.

One of the latest is the type 99
assembly. This is a tastily finished
aluminium casting carrying a 14 -in.
semi -free edged cone of triplex woven
type.

A Squire model 99 loud -speaker cone
assembly (back view) mounted on an

artistic baffle -cabinet.

The assembly is sold together with
the necessary parts for making and
mounting a Kraft paper diaphragm
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instead, it the purchaser wants this,
and the inclusive price minus the
loud -speaker unit is 35s.

A handsome cabinet -baffle of
octagonal design is available at 50s.
Thus for about five guineas a really
fine instrument results -----one that has
" moving -coil " written all over it.

And the reproduction is nol so very
far from " moving -coil" quality either,
and good moving -coil quality at that.
Indeed, we would place it well above
some such instruments we have
heard.

Mr. Squire is to be congratulated
on being in the van of the high -quality
low-priced loud -speaker movement.

Some Centralab Components
Constructors of mains receivers

and mains units should be interested
in a number of components recently
sent us for test by the Rothermel
Corporation, Ltd. They are all
Centralab productions and are repre-
sentative of high-class American
manufacture.

The Giant power rheostat is of
normal size, but being constructed of
heat -resisting material throughout,
and having no fibre or light material
to warp or burn out, it can carry heavy
currents. Actually, it will handle a
continuous current load through the
entire resistance of 70 watts. And it

meter is available in eight resistances
from 2,000 ohms to 50,000. 'ohms, at
10s. 6d.

The Centralab four -terminal poten-
tiometer is of a novel and extremely
useful character. In addition to the
normal variable contact it has an
additional Contact that can be ad-
justed from behind the panel. Thus
this component enables two variable
voltage taps to be obtained in an H.T.
eliminator. It is constructed to carry
heavy loads. The 3,000 -ohm type
costs lls. 6d.

There is a Centralab potentiometer
of low current -carrying capacity,
suitable for volume control. This is
obtained in varying resistances up to
half a megohm, at 10s. 6d. It has a
graphite resistance element, but con-
tact to this is made by means of a
rocking disc and not a rubbing
member. Thus its resistance does not
tend to "alter and it is possible to
return to settings correctly.

Of similar construction is the
,Centralab smooth volume control,
as it is called, this being a non -
inductive variable resistance. The
price of this component also is 10s. fid.
All these Centralab resistances and
potentiometers am designed for one -
hole panel -mounting and have sub-
stantial milled bakelite knobs. They
are stoutly -made articles and

Three of the Centralab components described. From left to right : The Centralab
potentiometer, the Moduplug, and one of the four -point potentiometers.

is stated that it can be used in any
radio power circuit without any danger
of burning out, since the fusing point
of the wire is the limit of capacity.

It is certainly the kind of rheostat
one needs for L.T. supply circuits. It
is available in nine resistances, from
25 ohms to 8,000 ohms, at 12s.

There is a Centralab heavy-duty
potentiometer suitable for use in H.T.
eliminators. This article will dissipate
up to 50 watts in its entire resistance
without burning out. This potentio

their movements are smooth and
positive.

A further and especially interesting
item is the Centralab Moduplug. This
is a combined 'phone plug and volume
control. You can substitute an
ordinary 'phone plug for this device,
which costs 10s. 6d. There is another
type available which is also complete
with a 2 -ft. connecting cord and which
is supplied for sets not equipped with
jacks. You connect it direct to the
loud -speaker terminals.
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A Useful Reference Book
The 31st edition of " The Practical

Electricians' Pocket Book," which is
published at 2s. 6d. by " Electricity,"
is the first to be produced under the
editorship of Mr. F. H.' Robinson.
This 1929 edition has been com-
pletely re -written and made even
more useful than ever. Radio is
covered, and there, are tables of great
value and interest to the users of
mains units. Altogether it is a book
of an indispensable nature to all
connected with electricity from the
power engineer to the wireless fan.

Short -Wave Coils
Now that summer is approaching,

D:X. on the ordinary wave -lengths is.
going to be badly handicapped by
natural conditions. But the radio
enthusiast can turn to the short
waves, which, if anything, become
more easy .to bring in. K D K A,
3 L 0 of Melbourne, and other such
stalwarts, will prove quite powerful
programme providers for those who
have sets, capable of tuning down to
them.

Owners of 1928-29 Cossor Melody
Makers should, therefore, be inter-
ested to learn that Cason Mouldings,
of Lower Edmonton, N.9, are now
making short-wave coils which are
particularly suitable for that set.
They make the Melody Maker a
screened -grid short -waves of an effi-
cient character.

There are, of course, two coils in
the set and these are arranged to
cover that most useful band of 18 to
40 metres or thereabouts.

Short-wave work seems to be vastly
different from normal reception, and
those amateurs who have not yet
ventured into the higher frequencies
have a new and most fascinating field
to explore.

Hunt's Polymet Condensers
The latest addition to the Polymet

range of components, which are of
American origin, and are handled in
this country by A. H. Hunt, Ltd., is
a fixed paper condenser of a non -
inductively wound type. This con-
denser is remarkably compact and is
made up in cartridge form. Never-
theless, it has a high electrical
efficiency, its internal resistance being
low and its insulation qualities high.

The type " A " is tested at 900
volts D.C., the working voltage being
300 volts D.C. or 200 volts A.C.
Capacities of 01 and 02 mid. are
available at ls. 6d. each, 03 and 04 at
ls. 8d., O5 and 1 at ls. 9d 25 at 2s.
and  5 at 2s. 6d. The prices are remark-
ably low in view of the components'
undoubtedly trustworthy character.
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IN the course of a lecture recently
given at H.M. Patent Office,
Dr. W. H, Eccles, F.R.S., dealt

with the development of Empire
wireless communications from the
point of view of its dependence upon
discovery and invention, more parti-
cularly patented invention.

For those who have watched the
progress of radio communication from
its beginnings, he said that it was
possible to pick out with some
exactitude the inventions and dis-
coveries which have helped towards
the .success already attained.

The Beginning of Wireless
In attempting to do this for long-

distance radio -telegraphy as it is
applied in the Empire scheme and,

Senatore Marconi, who made radio a practi
cal proposition by using an aerial and earth

connection

,:%17.,4WE

OMANCEor
EMPIRE RADIO

A summary of a recent lecture by Dr. Eccles on Radio
Discovery and Invention.

possibly, a few other simi-
lar systems, it is desirable
to limit oneself strictly to
the inventions and dis-
coveries that are essential
to the working of the most
modern stations, and to
ignore inventions that are
not . now being employed
at' all, however important
they seemed in their day.

All wireless telegraphy is based upon
the discovery made by Hertz, in 1888,
of how to generate electric waves and
detect' their arrival at a distance.
Crookes, in a famous article in " The
Fortnightly Review," of 1892, dreamt
eloquently of their possibilities. Oliver
Lodge, in 1894, demonstrated at the
British Association meeting at Oxford
the first wireless telegraphic apparatus
-a Hertzian oscillator for making
electric waves, a coherer for receiving
them at a distance of 100 yards,
together with a Morse key and a relay
for handling the dots and dashes.
None of this apparatus was patented.

But in 1896 Marconi filed patentS
for wireless transmissi , and for
reception in 1897. Be e Marconi's
patents were published, odge filed
another patent embodying certain
fundamental elements that survive in
all the wireless stations of to -day. '

Early Patents
Marconi's patents, among other

things, showed that only one half of
the Hertz aerial, if arranged vertically,
need be employed, the other half
being supplied by an electrical reflec-
tion in the surface of the earth.

Lodge's patent included, among
other things, the introduction of
tuning coils into transmitting and
receiving antennEe, and the use of
high -frequency transformers - thus
bringing the idea of " tuned " wireless
telegraphy into the world.

Before the publication of Lodge's
patent, no one talked of adjusting
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the wave -length of his transmitter by
means of inductance coils, or of tuning
his receiver to a distant transmitter-
though nowadays every listener
turns his knobs almost automatically.

This great work of Lodge's, written
down in excellent scientific form, at
a time when every other mind was
dark upon the matter, led up to the
next important patent, three years
later, namely, Marconi's famous "lour
sevens " patent, dated 1900, in which
the secondary circuits of both trans-
mitter and receiver were all tuned to
the working wave -length.

The Famous Atlantic Test
All these patents, though probably

limited in the strict sense, to spark
telegraphy, passed some of their
usefulness on to the continuous -wave
era in which we live, and may,
therefore, be included in our list of
those contributing to the success
of present-day long-distance radio-
telegraphy.

Sir Oliver Lodge, F.R.S., to whom we owe
tuning, a quality of incalculable value and
one which makes it possible for large

numbers of stations to operate at once.
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The next step was unpatentable.
Marconi proved in 1901 that wireless
signals from Cornwall could travel
one -sixth of the earth's circle in
strength sufficient to be received in
Newfoundland. This discovery made
the possibility of spanning the Empire
seem practicable. But many major
and minor inventions were to be made
before long-distance radio -telegraphy
could be called commercially success-
ful.

First came Poulsen's invention of
the high -frequency arc, which made
continuous -wave telegraphy, the ideal
method, possible-at any rate, in
moderate power. It was followed by
the invention of a number of types of
high -frequency alternators some of
which, even to -day, work side by.
side in great wireless stations with the
Poulsen arc they were born to rival.

The Three -Electrode Valve
The next step to be considered

relates to the wonderful method of
reception known as the heterodyne,
which was due originally to Fessen-
den in 1907, but was subsequently
improved by Lee and Hogan in 1913.
Heterodyne reception is employed in
one form or another in every modern
long-distance station in the world,
being literally indispensable in tele-
graphy.

Fessenden's conception of the
heterodyne method of reception came
to fruition very slowly, as time is
reckoned in wireless circles, and,
curiously enough, another great in-
vention, one of vast importance,
was at the same time lying similarly
unhatched in the Patent Office. This
was de Forest's invention of the
triode-the three -electrode valve-
filed in 1908.

It is hardly necessary to point out
that the bulk of ordinary commercial
radio -telegraphy, all broadcaSting
transmissions, and most broadcasting
reception, is accomplished by means of
the triode. The sales in this country
alone must have run into millions
since 1913, the date when its merits
came to be recognised. And after
22 years, though improved and
elaborated forms of electron control
have been devised and tried, the three -
electrode valve remains paramount.

A Valuable " Gift"
In 1912, the inventor endeavoured

to find business men in London willing
to help him in exploiting the inven-
tion, A number of large and small
firms were approached, but none of
them seemed to realise the value of
the new valve. In fact, de Forest
himself in 1912 failed to pay the first

renewal fee, and the patent lapsed.
It thus became the property of the
British public-surely cue of the most
valuable gifts in the annals of the
Patent Office.

Further Developments
De Forest's triode valve as used for

transmission operates as a generator
and amplifier of high -frequency cur-
rents of great power. In the receiving
sets it appears as an amplifier and
detector of the exceedingly feeble
electrical oscillations picked up by
the receiving antenna. L But it is
employed in these various manners
by aid -of circuits not foreshadowed
in de Forest's original patent specifi-
cation-circuits that were devised,
at any rate in Europe, by other
experimenters. Let us consider, first,
certain transmitting circuits, and,
later, some receiving circuits, based
upon the use, of the triode valve.

The earliest European patent for
a valve transmitter is that of Arco
and Meissner, two Telefunken en-
gineers, who filed .their application in
Germany in April, 1913, and in this

Sir Ambrose _Fleming, F.R.S., to whom we
are indebted for the thermionic valve.

country in January, 1914. The
British patent describes, among other
things, the adaptation of the principle
of " back coupling."

The Principle of back coupling con-
sists merely in taking from the high -
power side of the amplifier a small
fraction . of its power and passing it
back to the low -power side to be
magnified again, with the result that
once the apparatus starts oscillating
it goes on doing so automatically
and can deliver power to a radiating
aerial.

In modern receiving stations the
triode valve may appear in several
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capacities. First, it may be used, as
originally described by de Forest,
as a simultaneous detector and ampli-
fier of faint signals ; or it may be
used as a mere amplifier for either
low -frequency or high -frequency, as
was shown by various experimenters
in 1912 and 1913. Or, again, it may
be used for heterodyne reception,
in which case it is arranged to
produce local oscillations of feeble
power for mixing with the received
signals in the manner already de-
scribed.

Crystal Control
Another invention of wide applica--

tion is that which utilises the triode
for the mutual sustaining and linking
together of electrical and mechanical
oscillations. It is usually carried out
at lower frequencies by aid of a
tuning -fork, and at higher frequencies
with the help of a slice of quartz
crystal. In either case, the natural
mechanical vibration, once started,
produces an electrical current which is
applied to the grid of the valve and
is magnified, and this magnified
current is turned back to the vibrator
to keep it going.

In return for being sustained in
motion, the mechanical vibrator im-
poses its own steady jog -trot on the
electrical currents, and thus we get
very well-timed electrical oscillations.

Meanwhile, something just as im-
portant as any of the previously
mentioned inventions was emerging
into the realm of knowledge during
the years 1922 and 1923-something
that will always stand out in the
history of radio -telegraphy as an
instance, of how an unpatentable
discovery may be just as valuable
industrially as a patentable invention.

This discovery, put briefly, was
that short waves-of 200 metres and
less-could be transmitted over a
large circle of the globe in greater
strength than the long waves-several
kilometres in length-which had
always hitherto been used.

The. Short -Wave Discovery
In December, 1921, a group of

American amateurs succeeded in.trans-
mitting signals of 200 metres wave-
length to England, and in December,
1922, hundreds of American, British,
and French amateurs succeeded in
similar transmissions. They would
have achieved even more striking
results if the international regulations
and local laws had permitted them
to use still shorter wave -lengths.

It may be that some of the successes
of 1922 were obtained by utilising

(Continued on page 474.)

if-
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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.

The " Prisoner of Zenda "
Prim adaptation of " Carnival" for radio by Holt

Marvell is generally conceded to have been easily
the best piece of work of its class produced at

Savoy Hill. I now hear that Val Gielgud, the new Pro-
duction Director, acting again in co-operation with his
old chief, Holt Marvell, will put on a similar adaptation
of the " Prisoner of Zenda " about the middle of May.

Incidentally, Holt Marvell' -s progress at the B.B.C. has
been phenomenally rapid. About three years ago he
became chief assistant to Gerald Cock, who had just taken
over " Outside Broadcasts " from Roger Eckersley.
Apparently Gerald Cock did not take long in initiating
his apt pupil in the mysteries of the microphone. '

After a few months we discover that the " Radio
Times " has stolen Holt Marvell, whose real name, by
the way, is Eric Maschwitz. Then, in due course, Masch-
witz succeeded Walter Fuller in the editorship. Now,
after eighteen months, this young man, who has just
celebrated his twenty-fifth birthday, carries on his editorial
work and does almost as much studio work as anyone
else on the B.B.C. staff.

B.B.C. and Education
There are signs of dissatisfaction among . the

various educational bodies which the B.B.C. used last
year to prepare a scheme for Broadcast Adult Education.
Apparently Savoy Hill has come to realise that fantastic
schemes of education are not good business. Therefore,
with characteristic shrewdness, the B.B.C. has told the
various educational committees to get on with the job 
themselves.

Last year over £5,000 of listeners' money was thrown
away on pamphlets and other publications designed
ostensibly to bring light into the ultimate darkness of the
listener's home. No avowed scheme of education can
possibly succeed. Work of this kind must be indirect
and invariably incidental to the main function of enter-
tainment. Now that the break has come, the various
education committees will probably dissolve in a fiery
controversy. Anyway, the B.B.C. has the public on its
side, and that is the main thing, after all.

Fultograph Progress
It is an open secret that the B.B.C. is impressed by the

possibility of an early introduction of Fultograph into the
main programmes. The recent addition of times of
transmission and extension of facilities were probably a

preliminary to much wider use. Anyway, when I met
Captain Guest the other day he seemed much happier
about Fultograph than the General Election ! Mean-
while, the indomitable energy and restless genius of
W. H. Lynas keeps Fultograph on the move.

The Television Position ,

There is, of course, a clear understanding between
Fultograph and Baird television, which concerns are
constantly coming together. Since the so-called secret
test of television on March 5th there have been protracted
negotiations about its inclusion in the Fultograph series
of experimental transmissions outside programme hours.

Simultaneously, there has been a great revival of
interest abroad. I hear that Captain Hutchinson has
now actually secured control of the Baird television
companies in France and Germany, and is pressing for-
ward with his plans in the Dominions. I expect that
the B.B.C. will begin experimental Baird transmission
for the benefit of the public before the end of May.

THE LAUSANNE STATION

.
The power and switch control room of the Lausanne broadcasting

station.

Hereafter, it will be only a matter of comparatively
limited time before Baird Television and Fultograph, and
perhaps some other companies as well, form a united front
to counter the big American invasion of the radio field in
Great Britain.
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The New London Station
I was out at Brookman's Park the other day and found

that the severe weather in February had seriously delayed
progress. Nevertheless, I am told, with confidence, that
the new London station will be really on the air in
September.

This means that we are in for another autumn of
general technical adjustment ! Listening conditions in
the London area will probably be much improved, but
a great many sets will require some slight alteration.

Delays in the North
While there is not much fault to be found with the way

in which the B.B.C. has gone ahead with the London
station, the position elsewhere is not nearly as happy.

This man is inspecting the wooden framework of one of the
masts at Munich, Germany.
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There have been very long and quite unexplained delays
both in the Pennines and in Scotland. I doubt if
either of these places will be ready by the beginning
of 1931.

As for the new station in the West Country-well, it
just seems to be forgotten. There may be a reason for
all this. If so, I wish Lord Clarendon would give another
of his attractive informal discourses to the House of
Lords. The Chairman of the B.B.C. has come very
rapidly to the front as an able exponent of its policy, and
he should be encouraged in this role.

Broadcasting House Too Small ?
Alarming rumours are already current in wireless

circles concerning the accommodation which will be
provided by the contemplated structure in Portland
Place. I heard a prominent B.B.C. official speak- in
terms of the greatest anxiety concerning what he believed
would be the cramped and wholly inadequate accommo-
dation according to present plans.

If there is anything at all in this criticism then now
is the time to reconstitute the plans and make sure of a
reasonable margin for the inevitable expansion of future
years. Parliament would have a good deal to, say if it
eventuated that £500,000 of licence money had been
expended on a building far too small for its purpose.

Free -Thought, Anti -Vivisection and the B.B.C.
Organisations of free -thinkers and anti -vivisectionists

are profoundly unhappy with the B.B.C., which still
declines to offer microphone facilities for their points of
view. This reminds me that various elements of mal-
contents are trying to get together to form an anti-B.B.C.
organisation to fight the renewal of any monopoly at the
end 'of the present licence in 1936.

Several former members of the B.B.C. staff are men-
tioned as leading lights in this movement. When it gets
sufficiently advanced to boast an office address, I for one
would not relish the job of handling its correspondence.

The B.B.C. itself gets about 100,000 letters a year, a
fair sprinkling of them critical and hostile. But a society
formed for the specific purpose, of smashing the B.B.C.
would attract half a million letters a year at least. Of
course, nothing serious can come of a movement of this
kind ; but I would like to see it develop if for no other
reason than that it is always fun perSecuting a public body
so sensitive to criticism as the B.B.C.

Mr. Percy Pitt's Successor
It is now fairly definitely understood that Mr. Percy

Pitt (musical director) will resist the overtures of the
B.B.C. to induce him to stay on after this year, when he
acquires the right to retire on pension. There has already
been a good deal of angling behind the scenes for the
succession. Sir Hamilton Harty, the first favourite of
some months ago, now shares the betting with Mr. Adrian
Boult, of Birmingham.

PP

" Mir Tyr 'sW. PP Exclusive Broadcasting News
Now that broadcasting is a powerful force, in the life of the nation, a well-informed survey of its
developments and possibilities is becoming increasingly necessary.
In " My Broadcasting Diary " MODERN WIRELESS presents to its readers, month by month, a
thoughtful, exclusive, and authentic review of British Broadcasting. Compare this with any
similar feature in any other periodical and you will realise at once the superiority of

"Modern Wireless.
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E are nearing the month when

the incautious man casts a
clout and catches his death

of cold in a storm of sleet. Browning
(a poet !) said that he reckoned it fine
to be in England in April ; I think
that he must have been living in the
Yukon or up the Persian Gulf when he
gave vent to that opinion, for the
theoretical English April is about as
near to the real thing as is a cinema
play.

The Goo -Goo -Eyed Female
I used to like the cinema in its

young days, because it depicted -
realities in a crude and inartistic way.
No fakes or trick photography, but
good plain stuff ! You sat on common
wooden -seated chairs in pitchy dark-
ness, while a piano tinkled-
" Zampa " was a great favourite, I
recall-and you actually saw a rail-
way train enter a station. Mar-
vellous ! Real people, with jerky
puppet -like movements, got out of the
train and streamed along the plat-
form. You saw early models of
aeroplanes flickering uncertainly above
the earth ; you saw a waterfall,
complete with noise off." All most
remarkable. A few modest plays
appeared, mostly enacted in one
room (a small room with ordinary

Enter the goo -goo -eyed female.

furniture and no telephone), by folk
dressed in fifty -shilling suits and all
paid about equally-badly.

But the cinema has long since been
captured by the million dollar-penny

dreadful-sob-stuff gang. A race of
supermen has arisen, men who are so
filled with genius that they can tell at a
glance whether a girl has an attractive
face or just a plain map, and whether
if she is dressed up-or down-and
taught certain motions expressive of
various phases of the feminine ego she
is likely to attract the male cinema -
goer. Enter the goo -goo -eyed female,
Eliza Bates, with brains and accent
worth fourpence, becomes Vanessa
Polaria, worth four million dollars
and at least three divorces. The plots
which Vanessa condescends to enliven
are written by American ladies who
would be more successfully employed
in a laundry, washing real dirty linen.
And it is notorious and shameful that
the cinema industry has failed to
produce a radio play.

Radio on the screen appears only
incidentally and a poor appearance it
is. The apparatus is generally obso-
lete and the operator a fool-to judge
from his actions. When he receives an
exciting message he jumps up like a
startled rabbit, turns his back to the
set and says, " My hat ! " Then he
rushes out, presumably to froth all
over the skipper of the ship or to say
" My bat ! " to the hero.

Fluffy Asks the Time
I was once asked to supply the

radio " effect " to a film company. I
carted a large Rhumkorff coil and
other necessaries to the studio, created
a nice " fat " spark and awaited
developments. A wavy-haired
hobbledehoy, who seemed quite fit to
do some real work, was the hero.
Naturally he had a lot to do with a
fluffy lady, and these two pranced and
hugged in front of papier mciche
scenery until Harold had to receive a
wireless message from some unseen
ass who had got on to Mars or the
moon.

Harold entered my cabin, grabbed
the 'phones and hustled them on to his
bead with the agitated manner of a
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baldheaded man putting on his wig
before the chambermaid enters with
his hot water. Then he shot his eyes
out a full inch and said " My hat ! "
Business with the spark. Hurried
exit. Next scene. Harold breaks
the news to Fluffy. Very poignant.
Electricians' mate, carpenter, painter
and scene -shifters looking on and
taking mental notes of producer's
language. Fluffy breaks off the scene
to ask the time. Producer curses her
freely and camera -man bites his velvet
cloth in silent passion. A clinging
kiss. Harold and Fluffy break away,
wiping greasy lips. As I dismantled
my gear I overheard producer, behind
cardboard tree, say to Fluffy, " Its no
good, Millie ! I've paid for two new
hats already this month."

A Super -Radio Reel
I doubt whether it is worth my

while to write them a real radio
scenario. They would want to spatch-
cock Vanessa Polaria into it, with
lashings of glycerine tears. For New
York and the capitals of Europe they

Electricians' mate, carpenter, painter and
scene -shifters looking on.

would produce " Ether Nights. A
super -film of love and hate. Featur-
ing Vanessa Polaria and an all-star
cast." For the cheaper markets they
would offer " Radio Rosie," in " Ten -
tube Rube," a red-blooded screen
drama, of which William Marconi
said, " It's the sure-fire goods." Pah !
And they would cater for the old folk
who love a snivel in the dark, with
" Somebody's Baby," or " Only a
Crystal Set," a " heart -stirring. scene
which will make you hold hands and
gulp."

I am now about to present my super -
radio reel, a MODERN WIRELESS
production throughout. Passed for
exhibition by Jix O'Donnell.
Valves by (Space to Let). Electrons
by courtesy of Lord Birkenhead.
Free of Income Tax and R Dyalty.
Music by Jake Ache's Band, con-
ducted by Jake Ache, by permission
of Jake Ache ; playing Beethoven,
adapted by Jake Ache, for Jake
Ache's Band, conducted by Jake
Ache. Let 'er go.
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Alfred Diggs . .

Ethel Nobbs . .

Steve Bung ..
Maria Foxtootie
Angel Hokes .

.. Radio" Fan"

., His sweetheart
Diggs' rival

. In love with Bung
. . A radio dealer

Over the radio world lay an un-
earthly peace, shed from above by the
great mellow harvest moon. The
radiance bathed t4e towers of 2 L 0
and annoyed a couple of cats who
wanted to talk it over in the darkness.
It crept into 5 S W and woke up the
night-watchman It gleamed upon
Oslo, Warsaw, 3 L'0 and J 0 A K. It
tried to gleam upon Schenectady, but
was beaten by the sky -signs. A holy
calm all over the radio world except in
the heart of

ALFRED DIGGS
(Radio Fan).

" Close up " of Alf ; he leans over a
nine -valve set, with a look on his
face as though he were pumping up a
motor tyre.

Love and DX have Alf in their
grips-not their handbags, their
clutches. Sweet Ethel Nobbs has
that day promised to be his'n as

The only encouragement she had given
him was to fall off the pillion of his

motor -bike.

soon as he can afford a moving -coil
loud speaker, so that she can listen
in the luxury to which she is accus-
tomed.

ETHEL NOBBS
is the protegee of

ANGEL HOKES
(Radio Dealer)

who has a down on Alf because Alf is
a " dabbler." and pays no royalties.
He sells Alf rotten components and
bribes little boys to shoot at Alf's
aerial insulators with air -guns. He
trains rats to gnaw Alf's lead-in insu-
lators, and crows to sit on Alf's aerial
so as to decrease its mean effective
height. A " close-up " of Angel
makes the ladies say " 0o-er ! the
brute " And now, on this glorious
night, with 3 L 0 corning over like
:1 ton of bricks-what is eating our

Alf that
musicky ?

he looks so chamber -
It is the thought of
His rival-

STEVE BUNG.
Steven is not stainless, but he has

never claimed 240 stations at full
loud -speaker strength on a crystal
set made out of a broken alarum-
clock with a dinner -knife. He is not
a radio fan. On the contrary, he is
rich, possessing £50 in Savings Cer-
tificates, four suits, a motor -bike, and
a bull -pup. Yet Ethel, " steel -true
and blade -straight," has on more
than one occasion urged him to boil
his head. The only encouragement
she has ever given him --and that
was before Alf was squarely booked
-was to fall off the pillion of his
motor -bike, after which feat she got
up and blistered the enamel on the
frame with the pungency of her re-
marks. But Steve is a trier. He
has joined forces with Angel Hokes,
who sees in the alliance some ad-
vantage to himself, because, firstly,
he hates Alf, and, secondly, he
loves

MARIA FOXTOOTLE,
who loves Steve.

The stage is now set for the drama.
Steve buys a set froth' Angel Hokes
and dazzles Ethel with its perform-
ance. He gets Langenberg, which has
always eluded Alf s skill.

" What about
3 L 0

on one valve ? "
asks Alf pleadingly. " I never did
like Hostralians," replies Ethel, " at
least, not since that one In the war
took me to Brighton and pawned me
does while I was bathing." " Very
well, then," answers Alf, a stern look
on his face making him as near like
John Barrymore as Chester Conklin
is like Mr. Austin Chamberlain.
" Very well, then ! I will get Langen-
berg or bust." And so saying

He strode out
into the night.

Enter Maria Foxtootle. " Where is
Steven ? " she hisses. " Search me,"
replies Ethel, a smile of disdain play-
ing round her lips. " Ha, ha ! " cries
Maria. " I know. Come here I Let
me whisper. He is attending a radio
evening class. That'll show you what
your wonderful wireless wizard is."

" For my sake,"
sighs Ethel.

" He ! he " screeches Maria. " He
doesn't know a res.-cap.-coupled
hook-up from a magneto. Why, they
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assure me that Mr. Hokes does all his
radio for him. Even times -in Langen-
berg for him."

" Go ! Slanderous woman ! " yells
Ethel. " Go and tell that to the B.B.C.,
you slot -eyed, dough -faced, horse -
haired-" And Maria backs out,
hee-hee-ing haughtily.

" I have put a spoke in
her wheel !

says Maria.
Alf has now made a super -set, so

sensitive that it has to be kept on
ice. " Ah, Alfred, how lovely," coos

They plan to enter Langenberg station
disguised as Hindenburg and Little Willie.

Ethel. " I will .get Langenberg for
your birthday, darling, or never
twiddle dial more," says Alf, most
recklessly.

Ethel boasts of this promise to
Angel Hokes in an unguarded moment
over their supper. Hokes sneaks out
and tells Steve Bung.

" You must stop Langen-
berg on that night ! "

hisses Hokes. " I will," stutters
Steve. They plan to enter Langen-
berg station disguised as Hindenburg
and Little Willie. Maria Foxtootle
hears of the plot from her maid, who
is engaged to the wig -maker to whom
Steve goes for his Hindenburg crop.
Maria dogs them to Langenberg and
denounces them. The culprits are
chased by dachshunds, Steve Bung is
thawed up, and while Maria tries to
rescue him Angel Hokes rescues her.
Langenberg transmits on trebled
power and Alf triumphs. A double
wedding takes place. As a wedding -
present to Alf, Hokes gives him e
foot -warmer for late DX work.

" Shall you need it,
ducky ? "

languishes Ethel.
" Not till next season," says Alf,

like a fool.
Ah, well I If young Anthony

Asquith runs short of ideas this one
is his for the picking. I know a man
who could play Alf to the life. So
do you, I'll bet I
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SOME INTERESTING
NEW VALVES

During the last few weeks many new valves have made their appearance on the British market, and the
most interesting of these are discussed here.

SINCE last month I have had a
various assortment of valves
sent in to me for examination

and test, and of chief interest amongst
these is the Mullard Pentone, P.M.26.
This is a pentode valve for use with a
6 -volt accumulator and is intended,
of co.urse, for the output stage of a
receiver.
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In operation the valve works ex-
ceedingly well, and has a greater in-
put carrying capacity than either the
4- or the 2 -volt pentode, so that quite
considerable volume can be got out
of it. The impedance is 25,000 ohms,
and it has a magnification of about
50.

By KEITH D. ROGERS.

Therefore it is obvious that, although
the impedance is so much lower than
that of its brothers in the 2- and 4 -
volt ranges, it is still too high to
enable it to be used successfully in a
ordinary output circuit, and needs a
proper output transformer.

This must be one with a high im-
pedance primary if anything like
true reproduction is to be obtained.
Incidentally I have had this pentode
working very well as a detector, though
it is not intended for use in this
position, and if the cletector is 'to be
followed by a stage of L.F. the old
transformer or other coupling device
trouble is once more encountered.

Suitable H.T. Voltages
A word about the H.T. voltages. It

must be remembered, of course, that
the maximum H.T. voltage is 150, and
it is advisable that this voltage shall
not be exceeded, otherwise one runs
the danger of having an internal
flash -over with this type of valve, with
the complete ruining of the valve,
and possibly other valves in the set,
if this latter is not fitted with a fuse.

There is also a general idea that the
priming grid terminal on the side of
the cap should he taken to the same
H.T. terminal as the plate circuit
of the valve. In other words, the
priming grid really gets more H.T.
than the plate, because there is a
drop of H.T. through the plate circuit
through the transformer windings,
and no such drop in the priming grid
circuit.

I think you will find in most cases
a noticeable difference will result if you
take the priming grid to a separate
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H.T. tapping a little lower in voltage
than the maximum tapping which is
connected to the plate. It is also
useful to have a choke and condenser
anti -motor -boating device included
between the H.T. and the priming
grid. The Pentone sells for 25s., and
though it is not light on H.T. current,
yet if one can supply the H.T.
voltage and current required it is a
proposition very well worth con-
sidering.

This brings us to another output
valve, the L.S.5A, a valve which is
well known to readers but which has
recently been improved and re-
designed. It is, as you probably
know, an Osram and Marconi valve,
and is designed for about 400 volts
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The characteristics of the new L.S.5B.
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H.T., taking 4.25 to 5.25 volts on the
filament and consuming a current of
8 amp.

It is a SUPER -super -power valve,
if one may use the expression, and
is designed only for sets where large
power has to be handled and large
volume is required for the loud
speaker. It is by no means an
economical valve to use unless you
want really big volume.

The valve dissipates about ten
watts. In other words, the plate
current works out at about 40 to 50
milliamps, and it has a grid swing of
something like 100 volts in either
direction. This; of course, makes it
an excellent valve for large power
output and where such speakers as
the moving coil or very large pone
type are employed.

Greater Volume Possible
The impedance is 2,750 ohms and

the magnification factor is 2.5. This
is not a high figure, and those who
take out their old super -power valve
especially should they be using a,
P.625 type, and replace it by an
L.S.5A, will, of course, notice a
certain drop in volume. This can be
made up on a radio receiver by either
higher magnification intermediate
valves or else by tuning the station
being received a little more strongly.

Then a much greater output
strength can be obtained with the
L.8:5.A than is possible with the
P.625 and other types of super -power
valves', 'simply because the L.S.5A
will stand a far greater input without
overloadith.1 than will the latter type.
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The P.V.625X has excellent characteristics,

as the above graphs show.

While mentioning the P.625 type
of valve, I must remind you of the
new Ediswan output valves, the
P.V.625X and the P.V.625A. These
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two valves correspond very closely
with the Marconi and Osram type
P.625 and P.625A respectively. The
P,V.625X in the Ediswan range has
an impedance of about 2,500 ohms
and a magnification factor of 7, so
that its mutual conductance is of the
order of 2.8 at 100 volts and 3-5
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with impedance of 2,000 at 200 volts.
The other valve, the P.625A, is of
much lower impedance-somewhere
about 1,600 ohms-and has a mag-
nification factor of about 4.

Taking a filament current of .25
amp. at 6 volts, and having maximum
H.T. voltages of 200 and 180 respec-
tively, the P.V.625X and P.V.625A
form very efficient output valves and
certainly can be recommended.

It is not possible, of course, to carry
such a high grid swing with the
P.625X valve as it is with the P.625A,
owing to the steeper slope, but, the
overall signal strength results in much
the same volume.

An Excellent Valve
The P.V.625X is an excellent little

valve, and certainly one of the best
which has been turned out for a long
time. The construction is extremely
strong and the valve has long -life
lasting properties. I personally have
had one on test for a considerable
number of hours now, running it as a
matter of fact at an H.T. voltage in
excess of that recommended by the
makers, and it is still giving excellent
service without the slightest sign of
loss of emission or deterioration in any
respect.

Finally, I should like to emphasise
the importance of using such valves
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as I have mentioned here in their
proper output circuits. Super -power
valves with their large anode currents
are not suitable for use if placed direct
in the loud -speaker circuit. If you.
place the ordinary loud speaker direct
in the plate circuit of your output
super -power valve, you are almost
sure to get trouble owing to the
saturating of the core of the loud
speaker ; and the distortion and lack of
bass, if you have anything like a good
loud speaker, will be very noticeable.

It is essential that a good output
transformer or an output choke
having a reasonably low D.C. resist-
ance and yet as high an inductance
as possible should be used in the plate
circuits of these valves if anything
like the true magnification and the
true balance between bass and high
notes is to I- e obtained.

That Output Circuit
I find that although a large

majority of constructors do use output
chokes or output transformers nowa-
days, there are still quite a number
who place their loud speakers direct
in the plate circuits of their last
valves. This may be all very well
when the last valve is of the ordinary
power type, having an impedance of
not less than about. 5,000 or 6,000
ohms, but when a big super -power
valve of the P.625 or P.625A class is
used, then things become really
serious and severe lack of good
quality is liable to ensue.

No matter where a valve is placed
in a set, it must be treated properly
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if it is to operate successfully, and
you cannot expect the maximum
from any valve if its output circuit is
totally unsuited to it.
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Radio "Echoes"
SOME very peculiar " echoes "

were studied last year by
Professor Stormer, of Oslo ;

these echoes were heard by Professor
Stormer and his assistant while they
were listening to a 30 -metre signal at
Eindhoven. The echoes were heard
after an interval of between 3 and 15
seconds.

Stormer has made calculations on
the theory that the waves were AP
fleeted from a reflecting layer beyond
the Heaviside layer, and it is possible
by this theory to form some notion of
the position and properties of the
supposed new " electpnic " layer.
If this is true, it would seem to show
that the waves can pass through the
Heaviside layer, and that the latter
is not so complete a reflector to wire-
less waves as has been previously
imagined.

Further Tests
It was noticed by Professor Stormer

that when the sun is in the earth's
magnetic equatorial plane (which
occurs in February, March and Octo-
ber) the echo effect due to the sup-
posed electronic layer is the most
noticeable.

Further investigations are to be
made into this highly interesting and
very important subject by means of
tests from several European stations
in the immediate future.

Canadian Listeners
At the end of Novembei, 1928, the

number of licence holders in Canada
was over 250,000, which was about
17,000 more than at the corresponding
time the previous year. The Govern-
ment tax is one dollar.

Wireless Pirates
In addition to the very large

number who have paid their licence
fees it is believed that there are more
than 100,000 sets for which.no licences
have been issued. The income from
the issue of licences is administered
by the Department of Marine and
Fisheries, and is devoted largely to
the improvement of radio service.
One interesting application of the
fund. is to the tracking down of

interference causes, a number of
special radio cars being detailed for
this service.

Prague Conference
From April 4th to the 13th there

is a special conference of representa-
tives of European Governments to
be held at Prague in connection
with wireless affairs. Great Britain is
represented by the Post Office, but
also certain representatives of the
B.B.C. will be present with the Post
Office representatives in order to
advise on matters connected with
broadcasting.

The Washington Convention was
concerned with very similar matters,
and the forthcoming Prague Con-
ference is in one way a continuation

rights and privileges of amateur trans-
mitters, especially with regard to
the allocation of transmitting wave-
lengths.

The use of radio for police work
and also for the transmission of
weather reports is a matter to which
the German representatives will pay
particular attention. The Bureau
Internationale de Radiophonie, Genoa,
will also, of course, be represented.

Hilversum
The Brandes concerts, which have

been taking place on alternate Sunday
evenings and transmitted from Hil-
versum, began again on February
24th, at 5.40 p.m., on a wave -length
of 1,071 metres. These concerts have
been highly appreciated by English
listeners, who, incidentally, have been
very pleised with the English spoken
by the' Dutch announcers.

Italy
A new 50 -kilowatt transmitter is to

be erected in Rome, and the designs
were recently approved by the. High
Commission which controls the Italian
broadcasting system. The necessary

RADIO IN USBEKISTAN

Natives of Tchai-Kahn listening to broadcasting in one of their local tea-rooms.

of the deliberations of the Washington
Convention. The matters which will
come up for consideration will include
all manner of wireless questions, and
even the question of the copyright of
broadcast items will be dealt with.

Call -Signs
The question of European call -signs

is _being specially raised by the
Austrian representatives, whilst Hol-
land is taking up the question of the
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buildings are being started forthwith,
and it is confidently expected that the
station will be in full operation before
the end of October next.

Rome Beam
It has also been decided to install at

Rome a short-wave beam transmitter
of the Marconi typo, intended for the
transmission of broadcast programmes
to the United States of America ; this
is a concession to New York Italians.
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uestions
Answered

Receiving Pictures
P. B. C. (Stoke-on-Trent).----" I am

in possession of a four -valve broad-
cast receiver, and should be obliged
if you would tell me what modifica-
tions are necessary in order that I
can use it for the reception of fixed
pictures. The circuit is quite. straight-
forward, consisting of a neutralised
H.F. stage, detector, and two L.F.
valves (one R.C. and one trans-
former coupled)."

It will not be necessary to make
any alterations to your receiver in
order to receive piCture transmissions,
although for the sake of convenience
it is a good scheme to include a change-
over switch in the output circuit.
All that is required for this purpose
is an ordinary double -pole, double -
throw switch, and the two centre
contacts of the switch should be
joined direct to the output terminals
of the set.

By using the two contacts at one
end of the switch for the loud speaker
and the two remaining contacts at
the other end for the picture receiving
apparatus, it becomes a very simple
matter to make the change over.

ii

Absorption Wave -Meters
L. J. M. (London, E.C.).-" I am in

possession of a short-wave receiver
with which I have had very good
results. Having passed the circuit to
a friend, I should be obliged if you
could tell me whether there is any
means by which I can transfer the
station settings from my set to his so
that he will be able to know where to
find the stations. I seem to remember
having read an article some while back,
in which it stated that an absorption
wave -meter could be used for this
purpose, and if I am correct, will you
kindly give me details of the construc-
tion and operation of such a unit ? "

You are quite right, L. J. M., in
thinking that an absorption wave-

meter can be used for calibration
purposes, and all that you will require
for the construction of a suitable unit
is a 0005 variable condenser and a
short-wave plug-in coil consisting of
five or six turns.

The moving vanes of the variable
condenser should be joined to one
side of the coil, and the fixed vanes
to the remaining side, and the wave -
meter is then ready for use.
14.11111111111111iIIIMM11111111111111111111111111111111111111111111111E1

THE TECHNICAL QUERIES

DEPARTMENT
Are you in trouble with your set ?

Have you any knotty little Radio problems
requiring solution ?
The MODERN WIRELESS Technical Queries
Department has been thoroughly re-
organised 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,
theoretical or practical.
Full details, including the revised and, in
eases, considerably reduced scale of charges,
can he obtained direct from the Technical
Queries Department, MODERN WIRELESS,
Fleetway House, Farringdon Street,
London, E.C.4.
A postcard will do : on receipt of this all the
necessary literature will be sent to you free
and post free, immediately. This applica-
tion will place you under no obligation
whatever. Every reader of MODERN
WIRELESS should have these details by
him. An- application form is included
which will enable you to ask your questions,
so that we can deal with them expeditiously
and with the minimum of delay. Having
this form you will know exactly what
information we require to have before ns in
order to solve your problems.

First adjust your tuning condenser
dial to a setting. at which you have
received a station, and increase the
reaction control until the set just
commences to oscillate. If you now
hold the wave -meter coil about six
inches away from the grid coil in
your set and very slowly turn the
wave -meter condenser from minimum
to maximum, a setting of this latter
condenser will be found at which
your short-wave receiver ceases to
oscillate.

It may be found that the receiver
ceases to oscillate over about 10 or
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even 20 degrees of the wave -meter
dial, in which case the distance be-
tween the wave -meter coil and the.
grid coil should be increased inch by
inch until a position is found where a
movement of only one degree on the
new unit condenser dial is sufficient
to stop and restart the receiver
oscillating. This setting on the wave -
meter corresponds to the wave-
length of the station to which the
main set is tuned, and the method
of transferring the setting to the new
receiver is a comparatively simple job.

Place the wave -meter coil as before,
about six inches from the grid coil of
the receiver that it is desired to
calibrate, and adjust the wave -
meter condenser to the setting at
which it stopped the previous set
oscillating. Next, with the new set
jest oscillating, slowly rotate the
tuning condenser until a setting is
found at which the new set ceases to
oscillate.

As before, it will probably be found
necessary to move the wave -meter
away from the set in order to narrow
the " dead spot " down to a degree
or so, but after the " narrowing
down " process the setting at which
oscillation ceases corresponds to the
setting on the original set.

In this way it is a simple matter to
transfer the settings from your set
to the new receiver, and once this
latter has been calibrated it should
not be a difficult job to locate the
stations.

The " Transportable" Four
" WANDERER " (Hayes).-" I am

building the "Transportable" Four, as
described in the February, 1929. issue
of MODERN WIRELESS, and since it is
now nearing completion I should be
obliged if you would tell me the most
suitable types of valves to use in the
set."

For the first position in the set to
which you refer, you will, of course,
require a screened -grid valve of the
upright type. In the detector stage
(V2) we advise the use of a valve with
an impedance of about 20,000 or
30,000 ohms, usually styled H.F.

An H.F. valve is also to be pre-
ferred for V3, but we only advise the
use of such a valve in this position if
the L.F. side of the set is quite stable.

The ratio of the intervalve trans-
former is really the deciding factor,
and where one of fairly low ratio is
to be used, it will probably be quite
safe to use a valve of the H.F. type
for V3. Otherwise an L.F. valve
should be used. In the last stage a
small power valve is required.

41,
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ACCOUNTS from Berlin of wonder-
ful television progress made
by Denes 'von Mihaly were

based simply on the young Hungarian
engineer's success with apparatus to
transmit cinema films by wireless.
Von Mihaly tells me, however, that
his work on television has made this
apparatus possible.

Improvements
" The new models are the same as

those I exhibited in Berlin last
August," says von Mihaly, " except
that the lamp, the transformers, and
the optical equipment have been im-
proved. The present success is the
result of quiet and severe work during
the whole time since August.

" The original dark red and flashing
pictures, 14 in. by 2 in., of the small
receiving apparatus are now increased
to 44 in. by 6 in., and appear sur-
prisingly clear. The picture in the
large receiving apparatus is about
104 in. by 114 in., instead of 3 in. by
3 in. as formerly. A single head can
therefore be shown life-size, and before
the apparatus ten people can con-
veniently sit and watch the perform-
ance.

Narrow Band
" By realising that only about 1,400

dots are needed instead of 10,000, we
are able to transmit over ordinary
radio channels. We could send the
picture and sound simultaneously,
but owing to the scarcity of waves we
preferred to arrange the apparatus so
that we could switch from picture to
sound and vice versa at will.

Long Distance
" What surprises our visitors most

is the simplicity of our models in their
construction and operation. We are
busy now with long-distance transmis-
sions. Judging by our experience up
to the present we should have no
difficulty."

Shall We See ?
" Television will soon knock even

the new beam wireless into a cocked
hat "-thus said Mr. Cecil Malone,
M.P., one of. the politicians called in

TELEVISION
NOTES OF

THE MONTH
to end the squabble between those
who do and those who do not believe
that the B.B.C. should broadcast
television. Some of the M.P.s, on
the other hand, were against. As I
am putting these notes together I am
told that a party of B.B.C. engineers
are to have another look at television.
Will it be " wait and see " ? Or just
" wait " ?

In U.S.
In America television is hovering.

After a joyous experimental run
television waves were told by the
Federal Radio Commission to keep
their interference to the short-wave
spectrum. Now, however, they have
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FE On this page the latest Television E.
developments are chronicled by
WILLIAM J. BRITTAIN, our

Special Commissioner.

been allowed to come back again-on
probation.

It was deemed too severe to expect
the public to tackle short-wave
trouble on top of their television
troubles. R. P. Clarkson; who was
chosen by the radio manufacturers
to tell the American public the real
truth about television in a series of
articles, suggests that on account of
its difficulties television will become
a commercial proposition long before
it is a real home comfort.

Reaper Television
Monsieur L. Thurm, of Paris, has

applied for a patent for a television
idea of refreshing novelty. Have
you seen the windmill arms on a
reaper during harvest time ? Well,
M. Thurm suggests an arrangement
like that. Along the horizontal arms
are small neon lamps to which incom-
ing television currents are fed-by a
commutator, I suppose. The lamps
are arranged along each arm so that
as the apparatus turns each lamp
covers a path of its own. The lamps,
lit by incoming currents during part
of their path, trace out the successive
lines of theimage.
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An S.A. Visitor
A friend in South Africa sends me

details of a meeting with Mr. I. W.
Schlesinger, the " big noise" of radio
in South Africa, on his return from
a visit to England to see whether
television was worthy of introduction
into the dominion. " The Baird
people are now apparently sending
plant to South Africa for experi-
mental purposes," said Mr. Schles-
inger.

" When I was in England the Baird
Company wanted me to float a com-
pany to cover television activities in
South Africa, but I told them I could
not at present see my way to be
identified with such a flotation, be-
cause I was not satisfied that we could
offer a successful service to the public.
At the same time I told them that if
they cared to consider further the
possibilities of television in South
Africa and came out to the country,
we would give them a chance to
demonstrate the apparatus, and rea-
sonable assistance.

Value far Money
" Television has not emerged from

the experimental stage, and after
careful consideration I have con-
cluded that it is not yet an attrac-
tive commercial proposition," Mr.
Schlesinger told my friend. If
sets were sold to the public they
would be getting something which
would not give the value expected. -

" I spoke to the General Electric
Company in America, who are prob-
ably more advanced with television
activities than the Baird Company,
and they informed me that they
regarded television at present as being
commercially out of the question and
merely a toy.

" I also spoke to Sir John Reith, of
the British Broadcasting Company,
and his technical advisers who have
considered the Baird apparatus, and
they were of the same opinion as the
General Electric Company-that the
thing cannot yet be commercialised
successfully. I saw the Baird system
at work myself and considered that
the reproductions were distorted and
unsatisfactory."
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A RUSSIAN
The story
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of a colossal

a Correspondent.

RADIO
wireless bribe.

DRAMA
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RADIO episode which is almost
melodramatic is recorded by
Colonel Lionel James in his

interesting book, " High Pressure,"
which has just been published by
John Murray, 12s. net.

During the Russo-Japanese war,
Colonel James was then temporarily
in charge of a wireless set on a ship
lying off Port Arthur. He was
ashore one evening, at the local club,
when a tall, distinguished -looking
stranger, who described himself as
Baron Lubavin, made himself known
to Colonel James and, in the course
of a conversation, stated that he was
a Russian agent in the Czar's Secret
Service. He then proceeded to sound
Colonel James as to the possibility
of a wireless cypher message being
sent from the ship to Port Arthur.

" If you will send it for me," said
the Baron to Colonel James, " I am
authorised to give you these."

He then put on the table a wad of
banknotes to the value of 120,000 !
Colonel James was naturally " hyp-
notised " by the sight of so much
money, not to say flabbergasted at
the proposal. But when he found
words to answer the Baron's offer, he
promptly told him to go elsewhere !

But the Russian was persistent.
" All I require is a few minutes'

access to your wireless set," he said,
and again he pointed to the notes.

Beating the Baron
Our author bade him a very abrupt

" Good evening." But the Baron
was not to be beaten, and he forth-
with increased the amount of the
bribe. But he was shown the door,
and Colonel James thought that was
the end of the matter.

Colonel James also had a wireless
station on a hill ashore, and that
evening he visited the operator. The
latter was asleep, so James did not
wake him, but, anticipating another
visit from the Baron, he posted
himself on the only road up to the
hill with a revolver in his hand.

To quote Colonel James :
In about half an hour I heard

footsteps approaching, and then I
saw two figures separating from the
shadows.

" Halt ! ' I said. You cannot
come any nearer to the station,
Baron. I am armed.'

" ' Have you considered my pro-
posal ? ' replied the Baron. ' Such a
tiny message ! '

" There is nothing to consider,
Baron,' was the answer. ' And I
must ask you not to trespass on my
station.' "

Nothing Doing
The Baron was then convinced

there was " nothing doing," and he
had to beat a retreat ; but it is
interesting to wonder what was the
message he was prepared to pay
£20,000 to have transmitted to Port
Arthur. It certainly strikes one that
it must have been of paramount
importance ; and one wonders what
would have happened if the message
had been transmitted. Perhaps it
might have had a distinct effect on
the Russo-Japanese War, and per-
haps, if it hadn't been sent, Port.
Arthur wouldn't have fallen as it
did; later on, before the Japanese
assault.

A READER'S RESULTS
(*3 The Really " Invincible" Five

73.Z.,'-k?4,POEIM5E3Z'EeeQ7e @%,T2,0

The Really " Invincible " Five
SIR,-Seeing Mr. O'Leary's letter

from Cork in your February issue
regarding the " Invincible " Five set
he has constructed and which I also
made up shortly after the design
appeared in " M.W.," I am embold-
ened to add my congratulations to
his and to let you know how this very
fine circuit has behaved in my own
case. Employing a less than averagely
efficient aerial -earth system (aerial
only 15 ft. effective height and long
gas -pipe earth), I have succeeded in
logging every long -wave station from
Kosice down to Leningrad, all at
varying loud -speaker strength, and
most of them, including last mentioned,
calling for a good deal of. volume
control.
- On the medium band I have heard

every German and Spanish station on
the speaker, as well as most of the
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more important transmitters in nearly
every other European country-
Rome and Milan being exceptionally
loud at present, and unaffected by
2 R N on 411 metres. American
stations never fail to come in after
the English stations close down at
night, the stronger ones generally at
quite good loud -speaker strength.
Of these I have occasionally logged
as many as- seven between 12 mid-
night and 2 a.m. in one night, having
heard about twelve altogether. One
50 -watt American, transmitter
(W Q A M, Miami, Flo.) to whom I
wrote published my card in the local
papers and told me it was " with
amazement " that they learned of
my reception of their programmes.
Finally, I may honestly recommend
the " Invincible " Five in the matter
of purity of reproduction, although
I live in the centre of a city and only
a mile or two from the local station
I can generally cut-out all but very
bad static interference by employing
anode bend in the detector circuit
and by including the fixed condenser
in series with aerial. Indeed I
scarcely ever 'vary this arrangement.
My valves are 6-volters, but I also
tried 2 -volt valves and the difference
between these and my present ones
seems more or less negligible.

Again offering congrats. and thanks
for such an excellent design.

I am,
Yours truly,

MICHAEL RYNNE.

5, Fitzwilliam Square,
Dublin.
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USEFUL HINTS
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One common cause of the loss of emission

in valves is the removal of grid -bias plugs
whilst the H.T. and L.T. are left switched on.

When constructing your next receiver
have an old shaving brush on hand for
clearing up filings, etc. You will be sur-
prised at how much mess this saves.

* * *

Variable condensers should not be mounted
upon a panel until the filing of the terminals,
etc., has been done, as otherwise there is a
possibility of the brass dust getting under
the vanes of the condenser.

* **
Never forget that when a soldered joint

has been made it should be wiped over with
a clean duster and all superfluous flux re-
moved whilst it is still hot.

When getting together the components
for a new set do not forget to check up each
one as it is received for continuity, etc., if
possible, for if this is done when the com-
ponents are bought the loss of time is
practically negligible, whereas it may take
hours to discover a fault when the set is
built.
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ACONDENSER THAT
will give you

STRONGER SIGNALS

MARI
REACTION
CONDENSER

LISSEN
LOW -LOSS
VARIABLE
CONDENSER
.000i mfd. capacity 5/9.
'0002 6/.
.0003 11 6/-
'00035 IP 6/3
.0005 6/6

The new Lissen Low Loss Variable Condenser
gives you stronger signals because there are no
condenser losses. It gives you free and facile
tuning, easy and definite separation of stations,
even when they are close together.
Notice the unshakeable rigidity of its construc-
tion, the long bearing, the absence of end
pressure or distortion of the vanes. The spindle
is extended for ganging purposes, feet are
provided for baseboard mounting, or you can
mount it on the panel with standard one -hole
fixing. Notice, too, the new and convenient
position of the fixed vane terminal, well away
from any danger of accidental contact with the
moving vanes.
Compare it with any other condenser at any
price at all-you will say it justifies everything
that Lissen claims for it.

LISSEN REACTION CONDENSER
Embodies many of the exclusive features of the big Lissen
Condenser, including no end pressure on any end plate A.1_
to distort frames or vanes. " A" Type . . .

" B " TYPE, with insulated bushes for mounting on pan,d. Price 4'6

LISSEN LIMITED, 20-24, Friars Lane, Richmond, Surrey
(Managing Director. Thos. N Cole).
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SOME D.C.
CHARGING CIRCUITS

BEING the fortunate possessor
of D.C. electric lighting
supply, I do not have to

worry about making -up rectifiers,
etc., when I wish to charge a battery
from the mains.

As regards my H.T. supply, al-
though I frequently use the mains
for this purpose, there are times when
I need a silent and steady source of
H.T. potential which can only satis-
factorily be supplied by an H.T.
accumulator.

The Best Arrangement
I worked out a number of schemes

which would meet my purpose, and
finally came down to the circuit which
is shown in Fig. 1A as being the
simplest and cheapest to operate and
build. The first point I ascertained
before carrying out the construction
of this charging panel was to find out
which of the mains was earthed. In
many districts what is known as the
" three -wire system " is employed,
and- it will be found as a rule that
alternative homes have the main of
opposite polarity earthed.

Thus No. 14 in the road will have
negative to earth, No. 16 positive to

earth, No. 18 negative to earth, and
so on.

It is important to know which
main is earthed in order that you may

An experimenterexperimenter who has his accumulators permanently in use is usually
loth to disconnect them so as to put them on charge from time to time.
Here are details for a simple switching scheme for charging the H.T.

accumulator and trickle -charging the L.T. battery.

By P. C. BAKER.
put the lamp resistance; which is
used for cutting down the charging
current, in the correct lead, so that in
the event of a short-circuit to earth
occurring, no damage shall be done.

In the case of the circuit shown in
Fig. IA, I have assumed that the
negative main is earthed and the
lamp resistance A has therefore been
inserted in the positive lead. Under
these circumstances, should a short-
circuit between that part of the
circuit which is on the left of the lamp
and earth take place, the lamp will
*10444   4.6  ******II. 4.4.
4.*
** " It is important to know which ::".: main is earthed in order that you ::. ..
:: may put the lamp resistance in the ::
:: correct lead, so that in the event ::4..
:: of a short-circuit to earth occur- ::
:: ring no damage shall be done."

.4.

light up to the full brilliancy, while
the maximum current which can flow
under those circumstances will be
limited by the size of the lamp used.
If, for instance, a 20 -watt lamp is
employed with D.C. mains having a
voltage of 240 volts, the actual current
flowing will be less than .1 of an
ampere, and there is therefore little
risk of any damage being done to any
component or other portion of the
receiver.

The Change -Over Switches
The switch S, is a double -pole,

double -throw switch, by means of
which the L.T. accumulator may
either be placed on charge or else
connected to the set. It will be
noticed that when the L.T. switch is
" up," the main circuit is broken,
so that when it is desired to charge
the H.T. accumulator, the L.T.
battery must also be placed on
" charge." This, however, is no draw
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back, since it is a most important
point that the L.T. battery should be,
given, a regular charge every day,
while the H.T. battery will only
require charging from time to time.

The switch S2, by means of which
the H.T. battery is put on charge
or connected to the set, has therefore
been provided with an extra pole, so
that when the H.T. battery is con-
nected to the set the main circuit
is still through, to allow the L.T.
battery to be placed on charge.

An Alternative Scheme
The simplest way of carrying this

out is to obtain three single -pole,
double -throw switches and a piece of
ebonite drilled so as- to fit over three
arms, thus converting it into a three -
pole two-way switch.

Constructional details showing how
this is done are given in Fig. 2.

If it is desired to arrange the
switching so that either H.T. or L.T.
battery can be put on charge indepen-
dently of the other, then two three -
pole, two -throw switches will be
needed and the circuit will be as shown
in Fig. ln. I do not consider the extra
complication worth it, however.

Here is a
" mains " valve
which gets
over charging
troubles by dis-
pensing alto-
gether with an
L.T. battery. But
this type is
designed to work
from A.C. supply
and is not an
economical pro-
position where
D.C. is emp/oyed,
though it can be
used if desired.
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The layout of the charging unit is
shown in Fig. 3. The lamp which
controls the charging rate is shown
near the mains supply terminals, while
on either side of it are two fuse -boxes
which are shown in Figs. 1 at B and B.
Although the risk of a short, which
might blow the house fuses, taking
place is extremely low, I nevertheless

otAIONSE
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make it my practice invariably to
connect a couple of fuses, one in each
line, whenever any apparatus of any
description is run from D.C. mains.
The cost of these fuses is low, while
it is a precaution which should always
be taken.

Below the resistance lamp and the
two fuse -boxes are the two switches.
The terminals for the connections of
the various batteries are shown. on
the right-hand side of the panel,
while the terminals on the left are
connected to the correct terminals
on the set to which the batteries in
the ordinary way will be connected.
The two mains supply terminals are
shown at the top of the panel.

Checking Polarity
Fig. 3 shows the wiring diagram

of the complete unit, and the connec-
tions are so straightforward as to
require no comment.

The only thing to remember is this :
that if in your house the positive
main is earthed, then the resistance
lamp A should be connected in the
negative main lead, and vice versa.

Having completed the construction
and wiring of the unit, the next
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point to determine is the polarity
of the various terminals, since it is
most important, of course, that the
batteries be connected the right way
round, since otherwise instead of them
being charged they will be dis-
charged.

To find this, connect the unit to the
mains, insert a 20 -watt lamp in the
batten holder, throw the switch S2
over to the set side, and take two
leads from the accumulator terminals
on the charging board into a cup of
salt water. Now throw the switch Si
over to the charge side, so that the
D.C. circuit is completed through the
lamp and the salt solution. It will
be seen that one of the wires is
giving forth large quantities of bubbles
of gas, the other wire only giving a
few. It is this first wire which is
the negative pole to which will be
connected the negative pole of your
battery.

Connecting the Accumulators
Having marked the terminals to

which the L.T. accumulator is con-
nected, wire this up to the board,
and now carry out the same test as
regards polarity on the  H.T. ter-
minals to which the H.T. accumulator
is afterwards connected. While
carrying this out, it is just as well
to check over the connections to the
two mains terminals, so as to make
sure that the resistance lamp is in
the correct lead. It is very annoying,
after having marked your battery
terminals, to find that you have got
the lamp in the wrong lead, and you
have to reverse your connections and
reverse your markings ; and it is
therefore just as well to make sure
before you permanently mark the
terminals that you have got your
resistance lamp in the right lead of
the mains.

Having connected your batteries
to the correct terminals on what one
might call the input side of the
board, the output terminals, by means
of which the batteries are connected
to the set, are connected to the
receiver, care being taken here, again,
to see that they are of the right
polarity. It is easy, of course, to
determine if you have connected the
H.T. battery the wrong way round,
because you won't hear any signals at
all ; but with the L.T. battery
connected the wrong way round, you
will still get signals, but unfortunately
the resulting drop in efficiency may
not necessarily be credited to the
L.T. battery being connected the
wrong way round. It is worth while,
therefore, making sure beforehand
that everything is O.K.

The Charging Lamp
The next point to discuss is what

lamp to use for the charging resistance,
and this will depend on the voltage
of your mains. In view of the fact
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that this unit is to be used for
charging an H.T. accumulator, the
resistance of the lamp must be
suitable so that the correct current
is passed for charging the H.T.
accumulator. Find out what the
correct value is, and then choose the
nearest wattage lamp which will give
you that current. Take, for instance,
the case of a 1,500 milliamp. hour
H.T. accumulator, which should be
charged, we will.say, at .1 ampere.
When working with 240 -volt mains
a 20 -watt lamp will pass a little
over .08 of an ampere, that is, 80
milliamperes, which is rather lower
than the charging rate advised. It is
safer, however, to be on the low side
than on the high side, for over-
charging an accumulator will do a
considerable amount of damage. At
the same time, we must remember
that when charging a 120 -volt accu-
mulator the actual voltage drop

*0 4, *****.4..... .4....
:: "It is most important that the ::

batteries be connected the right if
:: way round, since otherwise, in- ::4.:: stead of them being charged, they ::
:: will be discharged."

across the lamp A will only be about
120 volts, instead of 240 volts. The
filament will, therefore, not be burning
at its usual brightness, and its re-
sistance will therefore be lower than
when burning at its normal tempera-
ture. It will therefore allow a higher
value of current to flow, so that for
200 -240 -volt D.C. mains a 20 -watt
lamp is advocated where a charging
rate of .1 amp. is indicated.

Parallel H.T. Batteries
For 100 -volt mains, however, a

20 -watt lamp will give too high a
charging rate in the above case, and
a. 10 -watt lamp would therefore be
needed.

If, however, you want to charge a
120 -volt accumulator off 100 -volt
mains, it will be necessary to charge
it in two sections, since the voltage
of a battery under charge must be
less than that of the mains charging
it. In this case, the best thing to do
is to divide the H.T. battery into two
60 -volt blocks for the purpose of
charging, and charge them individu-
ally for convenience, or in parallel
if you wish them to be charged as
quickly as possible.

If the two 60 -volt blocks are
connected in parallel for charging,
then a lamp carrying twice the

S
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current will be required to charge
them at the correct rate.

If you have some form of a milli -
ammeter handy, it is as well to check
up the current which is flowing when
your H.T. accumulator is placed on
charge, since it is -most important
that it should not be over -charged.
If the charging rate is in the neigh-
bourhood of .1 ampere, then an

:: :::: " Charging should be carried ::
:: out until all cells are gassing ::
H freely, and the acid has a slightly ::
4-.411 milky appearance.,, .... .

.....

ammeter having a full scale deflection
of 1 ampere will enable you to gauge
fairly accurately whether the correct
value of current is passing. Alterna-
tively, and, of course, far more
accurate, would be a milliammeter
having a full scale deflection of 200-
250 milliamps. ; and since the addition
of a small extra resistance under these
circumstances will not affect the
reading, one of the many cheap hot-
wire milliammeters now at present
available will prove quite satisfactory
in this position.

The Correct Connections
As a guide to connecting up the

board, I give in Fig. 4 a rough sketch
which shows the batteries connected
up to the board and the board con-
nected up to the mains and set.
Polarity, batteries and terminals have
been marked so that the general
scheme of the arrangement shall be
clear at a glance.

We now come to a point of when
and how much to charge, and this,
of course, depends on the use you
give your batteries and the amount of
current that you take from them, as
well as their actual capacity. The
less robust battery of the two is the
high` tension accumulator, and we
will therefore consider, this first, as
being the most important one to
keep in good condition, since it is
liable to fall off more rapidly than
the low-tension accumulator.

How Often to Charge
Let us take the case of a 1,500 -

milliampere -hour H.T. accumulator
which is used with a 3 -valve set
drawing 12 milliamps. This should
give approximately 120 hours' life
from the H.T. accumulator before it
requires recharging, which, if we use
the battery on an average of four
hours a day, will give a month's
service before the battery will need
attention. If the milliampere -hour
capacity of the battery is higher

than the figure quoted, then, of
course, the battery would last longer,
while if the current taken from it
were greater, then it would not last
such long time.

Under the conditions stated above,
however, the battery would require
charging every month.. Since we are
charging it at approximately -1

ampere, the total charging period
will need to be from 16 to 17 hours.
If, therefore, the accumulator were
placed on charge when switching the
set off the last thing at night, and
left on charge till the next evening
when the set was going to be put on
again, once a month, the accumu-
lator would have had put into it
the amount of electricity taken out
during the month.

It is as well, however, with H.T.
accumulators, to be on the safe side
and charge it three or four days or
even a week before it is really neces-
sary, since with the small cells which
are used, in an H.T. accumulator the
risk of sulphating is far greater in
practice when the voltage has fallen
a little than with a large low-tension
accumulator.

Charging should be carried out
until all cells -are gassing freely and
the acid has a slightly milky appear-
ance. The positive plates should be
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a dark chocolate brown, looking very
nearly black, while the negative
plates should be a- clean light -grey
leaden colour.

Further, after the battery has been.
charged all the cells should be
examined to see that the electrolyte
is at the correct level, since owing to
the gassing during the charging, as
well as the evaporation during use,
it will probably be found necessary
to top up the cells with a little dis-
tilled water. About one fountain -
pen filler full of distilled water per
cell will usually be found to be the
correct amount required after a
month's use.

Preventing. Corrosion
Any brass terminals on the H.T.

accumulator should also be covered
with vaseline periodically, in order
to prevent corrosion from acid creep
or spray, and it is a good plan to do
this just before placing the accumu-
lator on charge, since a small, fine
acid spray is likely to come out of the
vent holes when approaching the
end of the charge, which if falling on
the brass terminals would cause
severe corrosion.

As regards the low-tension accu-
mulator, this will need charging far

(Continued on page 448.)
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NEARLY RV
REDUCTION

IN PRICE

THINK of it ! The price of a world-famous
.1131:0WII Loud Speaker cut almost in half!
Now anyone can have a loud speaker of the

very highest quality. For, remember that this
H.Q. Loud Speaker incorporates the base and
movement of the famous ORIGINAL 1.31'0M H.1.
Loud Speaker-the instrument on which :11.3r0Wit
success is founded. Remember, too, that a horn speaker gives
greater volume on distant sta:ions than a cone instrument.
Why this big reduction has been made
Only by concentration in manufacturing on this
Speaker has it been possible to make such an
amazing price reduction. Design is the same.
Materials are the same. Workmanship is the same.
Only the price is changed. We are out to bring true radio
reproduction within everyone's reach. Hear the 3 guineas
H.Q. Loud Speaker at your Dealer's and you'll agree chat
we've succeeded. There's bound to be an enormous demand.
Don't risk disappointment ! Look in at your Dealer's to -night !

Never beforehave you
had such an
opportunity!

SAME Speaker
SAME Results
NEW PRICE!

Advt. S. G. Brown. Ltd. Western Ace.. N. Acton. London. 11,. 3.

H.Q. LOUD
SPEAKER

fib/ E
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A GOOD EXAMPLE
A sidelight  upon America's interest in the radio bulletins about N
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H.M. the King's recent illness.

MOST of our readers have heard
that when the King was
critically ill there was as

much interest and anxiety in America
as there was in this country about the
condition of His Majesty.

A glance at American papers will
convince the average English reader
that the people in America followed
the News Bulletins with the gravest
anxiety, and our correspondent in
New York, in a letter to the Editor,
says that the interest in listening to
5 S W, the Chelmsford short-wave
broadcasting station which broadcast
news of the King's illness, swamped
interest in every other form of broad-
casting in America for the time
being.

5 S W Jammed
The trouble was, it appears, that

5 S W was considerably interfered
with, and reception of the station's
bulletins was almost ruined becaus,e

of interference by another short-wave
station, which was eventually located
in Chile.

So great, was the interest that there
was an insistent demand that the
United States Government should
take steps to stop this interference.
The United States Department of
State was asked to make " represen-
tations " to the Government of
Chile on the matter of this inter-
ference.

This, of course, from a diplomatic
point of view, was a very grave step,
for " representations " are seldom
made by one government to another
unless matters of vital importance
are concerned. In fact, representa-
tions.. sometimes lead to a breaking
off of diplomatic relations, and that
usually leads to war.

However, America seemed to regard
this interference as so serious, in view
of the widespread importance of
receiving the bulletins broadcast by

Chelmsford, that the Government
officials concerned made no bones
about it. They did not ask the
Chilean Government to prevent the
interference,' they demanded that it
should cease !

From the point of view of inter-
national law, it is doubtful whether
America had the right to make such
a demand, but nevertheless it is inter-
esting to note thA the Chilean
Government took " immediate steps,"
and the interference stopped ! And
so American listeners were able to
receive the news of the King's progress
via the Chelmsford broadcasting sta-
tion without interference.

Unprecedented Action
This incident is extremely interest-

ing in view of the fact that it is the
first occasion on which a Government
has taken diplomatic action to prevent
interference from a foreign broad-
casting station in order that another
station in a foreign country could be
clearly heard.

We wish " immediate steps " could
be demanded by the International
Radiophone Bureau for some of the
Continental stations who are dis-
regarding the terms of the Brussels
wave -length plan ! Certainly America
knows how to put a stop to selfish and
uncalled-for radio interference.

more frequently, since we are draw-
ing much heavier current from it.
In the case of a three -valve set which
we will assume is using an H.F. valve
for the detector, a small power valve
for the first L.F.and a super -power
valve for the second L.F., the total
filament current will be in the neigh-
bourhood of -45 ampere.

The L.T. Battery
If the set is used on an average

for four hours a night, the total
discharge will be 1.8 ampere hours.

If now we charge at a rate of  1

,104PG13130(804.1.9. &%M04.,M9G
 SOME D.C. CHARGING

CIRCUITS
g -continued from page 446 a
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ampere, this current should be
allowed to pass for 18 hours in order
to replace in the low-tension battery
the current taken out during the
evening's use.

It will, therefore, be seen that if
the low-tension accumulator is placed
on charge at the end of every even
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ing's programme and left on until
the set is switched on again, it will
be given approximately the correct
charge to keep it in goOd condition.

Always. Up to Scratch
This will mean that not only will

you get the maximum performance
from your set, owing to your batteries
being kept up to their full voltage,
but also the life of your batteries
will be considerably extended, so
there will be far less risk of disinteg-
ration of the plates, sulphating and
other troubles of this description.

The small outlay involved in
making up this panel, a matter of
10s. or 15s. at the outside, is more
than repaid, not only by the money
you save in not having to take your
batteries to be charged, but also in
the much longer and satisfactory
service that your accumulators will
give you.
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I Nab and the Cramophone
.

In this section of MODERN WIRELESS each month will be discussed
both technical and other data of interest to the set owner who is also
interested in gramophones.
Besides articles of a practical nature, a brief survey and critique
of the latest gramophone records is included, making the section of vital
interest to all music -lovers.

Conducted By KEITH D. ROGERS.
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THE IDEAL SET
What is the best set to use for radio -gram reproduction? The writer

discusses this often repeated question.

By G. W. EVANS
MNI,MMMMMMMMMMMMMMMMMMMMMMEWNEMMMMMMMMMMMM

IAM often asked what is the ideal
receiver for the man who wants
both radio and pick-up recep-

tion, and I think this question is
probably the most difficult one con-
cerning radio that I am ever asked-
and unfortunately it is one of the
most frequent.

The so-called ideal in any branch
of life depends so much upon personal
taste and personal ideas and compari-
sons that it is almost impossible to
aim at any definite goal, or to lay
down any particular rules concerning
the ideal receiver when one considers
how extremely varied and how Uni-
formly successful so many types can
be.

The Most Popular Set
Probably the most popular receiver

is the straight three-valver, with
detector and two low -frequency valves.
It has undergone several changes as
regards small details, components, etc.,
but with regard to the general prin-
ciples it has changed little through
the whole six and more years of broad-
casting. This receiver, as a rule, is
easily adapted for use with a pick-up,
and when used with a good loud
speaker forms an efficient electrical
reproducer of the gramophone.

The more elaborate sets such as the
straight four- and five-valver, using
one or two high -frequency stages, are
also easily adapted, while even a
straight two-valver, utilising detector
and note -magnifier, can be used in
many cases with great success.

It must, however, rest with the
individual whether he will consider
the results obtained from his present
set, perhaps the three-valver already
mentioned, or any particular set he
has in mind, efficient for his needs
when a pick-up is applied to the low -
frequency portion of the receiver.

A Question of Volume
In the case of the three-valver the

pick-up is applied to the detector
stage, so that we have three L.F.
stages in action when the gramophone
is introduced. The same number of
L.F. stages are available when the
four- or five-valver is used, since the
pick-up is still inserted in the detector
stage.

In the detector -1 L.F. set, how-
ever, this has only two stages, and
in many cases these are hardly suffi-
cient unless fairly high magnification
valves are employed, and a sensitive
loud speaker is used.

It must depend upon the individual
in every case, however, for if he is
absolutely satisfied with his results
from the set when used as a radio
receiver, then it is likely he will be
satisfied when used with a pick-up
provided he has at least two low -
frequency stages (counting the de-
tector) to amplify the impulses from
the pick-up.

The more ambitious listener will
find the five- or six-valver to have
great opportunities, but the point
which must be borne in mind is that
the L.F. side of the receiver must be
really good if anything like quality
of reproduction from the gramophone
is to be obtained. Too often one

which, when
anything like a strong signal is passed
through, give most horrible distor-
tion, -sometimes explained away by the
owner as being due to the fact that
the station is " so close."

Inherent Distortion
It may be overloading, but in

many cases this distortion is really
always present, and, if a pick-up is
used, is even more noticeable, especi-
ally if this is not controlled by a
good voluip.e control.

The distortion which appears to be
overloading is often really due to
bad low -frequency design, causing
interstage back coupling, or else to
the use of bad H.T. batteries, giving
rise to a variety of motor -boating
which is above audibility, but which
makes itself felt in the quality of the
receiver. Smothering the pick-up
output with a greatly " reduced
volume control may mask such
distortion but does not cure it.

With gramophones in their present
state of perfection, the pick-up ampli-
fier must be almost without fault if
electrical reproduction is to be superior
to that obtained from ordinary gramo-
phones.

Since the great majority of wireless
receivers constructed nowadays are
without volume controls other than
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that of " detuning," it is essential,
if a pick-up is to be employed, that a
volume control be added, preferably
across the pick-up, or between the
first valve and the second valve.

The writer uses two volume con-
trols, one across the pick-up, control-
ling the output from that instrument
to the whole of the set, and the
second volume control between the
first and second valves. This latter
comes into use when radio is on as
well as when the pick-up is being
employed, but the first one is only in
use when the pick-up is in use.

Controlling the Strength
As a rough control the first one is

very useful, while the second one is
used to control the final volume as
provided by the loud speaker. That,
in the writer's opinion, is the ideal ;
it may not meet with the same
approval amongst readers, but it
gives the general stability which a
volume control across the pick-up
often provides, with a very fine
control which: can only really be
obtained with two such instruments.

Most people will agree that the
moving -coil loud speaker is the best,
but amongst other types it is a matter
of opinion what class of reproductive
quality is preferred. Similarly, resist-
ance -capacity coupling has many

A good four- or five -valve portable is
often capable of providing enjoyable

gramophone " broadcasts."

adherents, while transformer coupling,
or a combination of transformer and
resistance, has many more adherents.

Here again the owner of the set
must decide for himself as to which
is his ideal. The great criterion is
whether the set will give good, strong
signals on radio without distortion.
If such is the case then it can be
considered to be efficient and really
worth while to use a pick-up with it,
and so when the writer is asked what

(Continued on page 458.)



April, 1929 MODERN WIRELESS

Get better tone
from your Set .

use this wonderful new

Cossor
Transformer
It gives amazingly
pure reproduction of
all notes .. . from the
lowest to the highest

Whatever type of Set you own you can improve its tone with
the Cossor Transformer. The Cossor Transformer can be fitted
to any Receiver in a few minutes. Its terminals are clearly
marked. It is compact. It is only 3" long, 3" wide,(oyer termi-
nals) and 2" high --the illustration above is actual size. There
is now no need to use bulky iron -cored transformers. In the
Cossor Transformer the core is made of an entirely new alloy.
This alloy not only enables the core to he made small but gives
-it enormous efficiency -much higher than that of the clumsy olds
fashioned type. Get a better tone from
your Receiver. Fit a Cossor Transfor- 21/-mer-you can get one from your Dealer. Price

Advt. A. C Cossor, Ltd.. Highbury Grove Lon],,. N.3

ossor
Transformer

FREEf Double your Radio enjoyment-get
the Cossor Broadcasting Map. It

gives positions, wave -lengths and dial readings of
200 European stations. And it tells you how to
identify them too! Write for it at once. enclose
2d. stamp to cover cost of postage, etc.

Send at once ! 7936

431
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REPLIES TO READERS
A selection from the many queries received from radio -gram constructors.
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Pentode or Super -Power ?
W. L. T. (Bromley).-" I have a

Det.-2 L.F. receiver which I use some-
times for gramophone reproduction
and in which I should like to include a
pentode. As I already have a large
super -power valve in the output stage,
should I benefit by the pentode in one
of the intermediate stages ? "

We do not advise the use of a
pentode in an intermediate stage at
present, such use of this valve being
different from that for which it was
designed and a special circuit to suit
it would have to be devised. In your
ease we doubt whether the use of a
pentode even as an output valve
would assist you very much unless
you employed one of the 6 -volt
variety.

As. you do not say what H.T.
voltage you use and what valves you
are employing, except that the last
stage has a super -power valve, we
cannot say for certain whether the
pentode would give you better results
than the super -power, or vice versa.
We certainly would not advise the use
of the pentode in any position but the
last, although in certain circumstances
it can be successful as a detector.

If you decide to use it as an output
valve in your set do not forget that
you have to use a special output
transformer, and that just plugging
it into the valve holder of the set as it
remains at present will not give you
the best results. Similarly you will
have to look out for motor -boating,
and it is advisable to have an anti-
mobo device in the priming grid circuit
of the pentode. Whatever you do, do
not plug the valve direct into the
valve holder and expect good results.
It is essential that a high -impedance
primary output transformer be used
with this type of valve. On the
whole, if you are getting big volume
now we would advise you to keep to
the super -power valve.

Adjusting Pick-ups
B. P. K. (Macclesfield).-" What is

the best way to adjust a gramophone
pick-up ? "

This is a very difficult question to
answer because there are so many
types and makes of gramophone pick-
ups. Many of them have an adjusting
screw similar to the old reed earpiece,

while others have adjustment of the
damping which can easily be carried
out and which is obvious. The more
complicated ones, such as the Wood-
ruffe, need more careful handling.

This pick-up is adjusted by means
of the two screws set through from
the back to the face of the pick-up
and round which and on to which is
connected a strip of thick rubber.
This has a slot through the centre
holding one end of the stylus.

The stylus is mounted by a cushion
device on to a portion of the magnet
which is held in position by a nut and
lock screw to one end of the pick-up.
This is usually set right by the makers,
and it is generally only the rubber
which gets in any way out of position.
We do not advise you to attempt
altering the distance of this main

The Woodruffe pick-up showing the cen-
tring device for the needle stylus and the
rubber band which holds the armature at

the top end.

piece, but just centre the pick-up
carefully by means of the two screws
which are connected to the rubber
damping device at the back of the
pick-up.

The R.I. pick-up has four points of
adjustment which, however, are sealed -
by the makers, and we do not advise
you to break the seal and attempt the
adjustment of the pick-up. It is a
difficult job, one which should be done
by an expert, and if the seals are
broken the firm will take no further
responsibility for its adjustment. In
every case where the adjustment is at
all tricky, we would strongly advise
you to return the pick-up to the
makers and ask them to do it for
you.
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Do not forget that, when adjusting
pick-ups, if you get the moving stylus
arm too close to the magnet the pick-
up is almost sure to distort, specially
on loud notes, and very often causes
horrible distortion because the stylus
keeps on touching the magnets
and momentarily sticks to them.
Similarly, if it is out of centre one end
of the stylus is very likely to touch the
magnet and cause distortion that way,
while if the whole of the stylus is too
far from the magnet insensitivity will
result.

What Type of Motor
A. T. F. asks whether it is advisable

to uSe an electric or gramophone
motor for a gramophone pick-up
outfit, and how much it should cost.

This will depend largely upon the
position of your outfit with regard to
the set. If the receiver is near the
pick-up drive then you are likely to
get noises direct from the motor in-
duced into the set. It will be neces-
sary, in practically every case to
screen the motor completely, or as
completely as possible, and also to
earth the motor as an added pre-
caution.

From the point of view of simplicity
and of cheapness the clockwork motor
has it every time. There are good
electric gramophone motors, but unless
one is careful of the design one is liable
to get all sorts of trouble, and they
need more attention than the clock-
work type. Cleaning of the com-
mutator and adjusting of brushes are
regular little jobs which should be done
every month.

Even Running
For good running and evenness we

think that the clockwork motor would
suit your purpose better than one of
the electric types, since it is far more
likely to run smoothly, and needs far
less attention, and it is obvious that
unless the motor runs dead smooth it
is going to play havoc with your
reproduction.

You ask how much you should pay
for your clockwork motor if you get
one of this type. This, of course, we
must leave to you. You can get either
a single-, double- or triple -spring
motor, just as you desire, though for
average work the double -spring motor
gives sufficiently long running time
and is very easy to wind. You should
be able to get a good one for between
thirty and forty shillings. Practically
every gramophone shop which "sells
component parts as well as complete
gramophones will settle any questions
you may have in mind as regards type
and price of the motor.
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ANTI
SCREENED GRID
Full-size charts are NOW READY.
Ask your dealer or write direct.
The Ferranti Screened Grid 3 is a receiver for
both long and medium wave stations, possessing
inherently good selectivity and capable of ex-
cellent reproduction.
Besides the local station, 5 X X and 5 G B, the per-
formance includes good reception of a fair number
of Continental programmes, according to the
situation of the listener.

SIMPLE TO CONSTRUCT AND CONTROL
NO SOLDERING NO COIL CHANGING.

FERRANTI LT D. HOLLINWOOD LANCASHIRE
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cl*loside
of the new

60,11,1114G - LE E
end

SocketNA ME

SLUG WELL
SHROUDED

This eagerly am,aited product in-
corporates several unique advant-
ages. High -voltage and low -voltage
plugs are a different size-a safety
device which prevents any possi-
bility of valves being burnt out.
The whole product is beautifully
finished and insulated throughout.
Made by the makers of the famous
Belling -Lee terminals. Price 9d.
(Panel portion 3d. each ; flex
portion 611. each.)
Ash for ti, new Belling-Leell'anaer
Plug-the first insulated 'Wander
Ciao on the market to be eno raved.

Choice of 14 engravinas

NAME

N) SOLDER1N3

BELLING -LEE
Asivl. 01 BELLING ty LEE, Ltd., Queensway Works, Ponders Lad,

Middlesex.
471

THE

In carton containing
full particulars for
fitting and circuit for

wiring.

1 0/6
Obtainable everywhere.

DE LUXE
AERIAL
TUNER

WITH VARIABLE
REACTION

This latest form of our
Aerial Tuner is a highly
efficient unit.
Fixing is simplicity itself,
only four connections to be
made.
Enhances the appearance of
any Receiver.
300-2,000 metres are avail-
able.
No more loose coils and no
reaction condenser required.
Over 60,000 Chakophone Aerial
Tuners have been sold.
Never before has an Aerial
Tuner of such quality and
efficiency been offered at
such a low price.

EAGLE ENGINEERING Co. Ltd., Eagle Works, WARWICK
LONDON SHOWROOMS : 44, PALL MALL. S.W.I.
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Make certain
of your set's success

-build it with
Lotus Components

Every Lotus Component you use is to be
depended upon as a sound, well -con-
structed unit, for it has been made from
the best available materials and by
careful British workmen, and has been
examined and tested thoroughly before
it comes to you. Your usual dealer sells
Lotus Components.

Lotus Buoyancy Valve Holders, Anti -Micro -
phonic, 1/3; Lotus Variable Condensers
from 5/-; Lotus Vernier Dial, 4/9; Lotus
Drum Dials, Remote Controls, Jacks,

Switches, Plugs, &c.

Lotus Dual Wave Coils
15/-, 10/8, 21/-.

Garnett, Whiteley & Co., Ltd., Broadgreen Road, Liverpool.

Caust,,,
454

11%NtAti If you have electric light (and your
mains are A.C.), you are wasting money
if you are using an L.T. accumulator.
For there's L.T. power in your mains
that is simply waiting to be released.

The coupon below will bring you a book that
shows you how to get L.T. power from your
mains. For, by following the easy instructions
and simple diagrams it contains, anyone can
buil i a reliable LT Eliminator- in an evening,
Its amazingly easy ! There are only 6 com-
ponents and 12 wires-and the small first Lost

is last cost.

bSend the coupon for this free
book to -day and cease spending
money unnecessarily for accum-
ulator recharging It will only
cost you 1d. stamp-and save

you pounds !

4s
sa

0910
FILL IN

______  11 ,M1 MI

I
To TELEGRAPH CONDENSER

Co., Ltd., Wales Farm Rd., North
COUPON I Acton, London, W.3.

NOW ! 1 1 I enclose id. stamp for your tree Elim-
I inator Book.

Minute's I Na ...... " 
Work & I Address

Id. Stamp ' M.W. April

BE SURE TO USE T.C.C. CONDENSERS!
IM 7955
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lISNG A PICK-UP WITH THE
MACTRANSPORTABL

FOUR

THE " M.W." " Transportable "
Four has proved a very
successful receiver and is

enjoying great popularity-so much
so that many readers have written
expressing their delight with the set,
and at the same time asking if it can
be used with a pick-up to provide
electrically reproduced records.

Obviously the whole design of the
receiver is against the use of the
usual plug-in adaptor in the detector
stage, and a little alteration of the
wiring is really necessary if pick-up
work is to be carried out.

Here -again. the design of the receiver
makes it a little difficult to carry -out
this alteration without a certain
amount Of trouble, although the
whole thing can be done in two or
three hours if a little trouble is taken.

A little alteration of the panel lay-
out, entailing three extra holes, but
not in any way spoiling the look of the
panel, is necessary, but one has to
decide first whether one will take the
pick-up input to the set to the 'detector
stage, or to the first L.F. stage.

De. or First L.F. ?
As you will remember, the set

consists of a screened -grid H.F., choke
coupled to a high -frequency valve
used as a detector, followed by
another high -frequency valve and
then by a " power," the whole form-
ing a very sensitive combination.

Now as the last valve is trans-
former coupled to the first L.F. valve,
it is possible to obtain good strength
of reproduction with a number of
pick-ups by inserting the pick-up
across the grid and filament of the

first low -frequency stage, thereby
using only two stages (instead of the
three which would be available if the
pick-up were placed across the
detector), but owing to the design of
the set and the fact that everything
is so compactly arranged, it is
inadvisable to disturb the detector
wiring, which would 'mean taking a
portion of the detector grid circuit off
to the switch so that either radio or
gramophone can be used. I would
therefore advise that the pick-up be

ill11111111101111111111111111111i1111111111111111111111111111111111111111!=:

This article tells of the alterations E
= necessary in order to convert the

powerful four -valve transportable
= set which was- described in E.

" Modern Wireless" for February, =
= so that it can be employed as a

radio -gram receiver.
By K. D. ROGERS.

placed across the first L.F. valve and
that a suitably sensitive pick-up 'be
employed.

There are many quite sensitive
pick-ups on the market, quite useful
volume being obtained with 120 volts
H.T., and using only the two stages of
low -frequency magnification. This
arrangement must not be expected,
of course, to give you enough volume
to fill a large room for dancing pur-
poses, but the moderate -sized room
will be quite adequately supplied with
music.

There are two problems which
confront us when we start to arrange
for the alteration of this set for use
with either radio or a pick-up. The
first of these is the fixing of a pick-up
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switch on the panel and a volume
control, together with the necessary
pick-up terminals, to enable us to
switch over from radio to the gramo-
phone and vice versa, and the 'second
is to provide a second switch whereby
the filaments of the unused valves
(the H.F. and the detector valves)
can be turned off and thus prevent
wastage of juice.

Unfortunately, owing to the design
of the set, unless we use a rather
elaborate switch we cannot control
the input of the pick-up and the
radio programmes and also the turning
on and off of the first two valve
filaments in an efficient manner, and
so it is proposed in this article that
the, extra filament switching be
carried out in a different way.

Most readers will remember those
little neutralising filament switches
supplied by several firms, and which
consist of a tiny baseboard -mounting
gadget with a little screw-top which
is loosened when the filament circuit
is to be broken. One of these, suitably
placed under or above the baseboard
between the first L.F. and the detector
valves at the back of the set, answers
our purpose excellently.

Simple Switching
It is not difficult to open the back

of the set in order to give the
" switch " a couple of turns and
thereby turn out the detector and
H.F. valve filaments, and this appears
to be infinitely better than to mount
a complicated switch on the panel
and then to carry the filament wires
through the rather complicated sys-
tem already existing in the set.
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So what we have to do, first of all,
in the alteration of the set is to
break the back filament lead (which
runs right along to the four valves and

 goes to the L.T. positive) between the
first L.F. and the detector valve.

Filament Circuit Alterations
Take both the ends through the

baseboard near the valve and thence
by means of extra pie-ces of flex to the
little baseboard -mounting filament
switch, or, alternatively, if you mount
it above the baseboard you can
mount the switch on to the copper
sheeting, screwing it right through on
to the baseboard, and take the wires
direct to the switch above the base -

hoard. All you have to do is to see
that your switch is in series between
the first L.F. positive filament and
the detector positive filament connec-
tion. The place where it is done is
shown- marked X on the diagram.

The L.T. + from your battery
should now be connected to V3 instead
of V2 as in the diagram in the
February issue of M.W."

This diagram is reproduced exactly
the same size as the corresponding
section of the wiring diagram which
appeared with the set when published.

Having done the filament part we
can turn our attention to the other
alterations. First of all, _ we must
remove the main filament switch from
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Paste this diagram on to the full wiring plan given with the February article on the
" Transportable " Four, and the alterations will be easy to carry out.

4.5(3

its present position, replacing it by a
three -pole switch, i.e. a single -pole
double -throw of the push-pull variety.

This should have single -hole mount-
ing, and the centre contact makes
connection either with one or other
of its side -spring contacts. I advise
the use of a simple push-pull switch
and not of a jack switch, as the
latter's contacts are not always above
reproach, and may give trouble.

Remaining Replacements
Having replaced the filament switch

with the new switch, which is to
provide either " pick-up " or " radio,"
we now remove the little loud -speaker
jack for the external loud speaker,
which was placed on the panel of the
original set (replacing it if desired by
two terminals elsewhere on the
panel), and placing in the same hole
the volume control to control the
volume from pick-up.

The old filament switch now goes
on the right-hand side of these two,
as you will see by the photograph
and the wiring diagram, and two
terminals for the pick-up are mounted
level with the new pick-up switch and
the volume control knob, but a little
farther on to the right and one inch
in from the panel edge. These com-
plete the alterations on the panel.

It is essential that these pick-up
terminals be an inch in from the edge
of the panel, as otherwise they may
foul the fillet on the front of the case
when the panel is placed in position
in the case. It is, of course, unneces-
sary to disconnect any wires except
those which have to be altered, and
the receiver is moved out of its
cabinet as a whole, nothing being
dismantled while the alterations are
taking place.

The wires from the little loud-
speaker jack on the panel are discon-
nected altogether and removed, while
the wires from the filament switch can
be kept joined to their original con-
nections, as they still connect to the
switch in its new position.

The Volume. Control
We now have to connect up the

volume control, the terminals and the
pick-up switch. The first thing to
do is to disconnect the .25-megohm
H.F. stopper (which is connected in
series with the grid of the first L.F.
valve) from the G terminal of the
resistance unit. This latter is now
connected to one side of the pick-
up switch. In the actual alteration
which was done on the original set
it was connected to the right-hand
side of the switch looking at it from
the back of panel.
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LOOK!THE LIGHTNING ARTIST
GIVES NEW PLEASURE &SURPRISE,:

ALL THE WORLD IN PICTURES
odo

REPRODUCED BEFORE YOUR EYES!

" Here's this lefter from Mr. Harris. He knows, anyv.ay.

Of course, he's an expert, while I'm only an ame'eur. But

at least we're alike in one thing-we both speak from
experience; I get pictures from Berlin and Vienna as well.

Yes, I'm still using the same wireless set-gives me loud-
speaker reception from Daventry, same as yours. No, it's

unchanged-just the Fultograph connected to it in parallel

with the loud -speaker. I made the Fultograph myself 

bought the Kit of parts for C16, Assembly was quite easy

by following the instructions, Yes, you can buy complete

models-they cosf £22 15s, in oak"
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JO
WIRELESS

PICTURES

(1928)LIMITED

Dorland House,

14/16 Regent St., S.W.1.

Please send me full particulars

of the "Fultograph " together

with Kit prices for Amateur

Constructors

Name

Address

Please write in BLOCK Letters LA!MW.
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A connection from the .25-meg.
H.F. stopper is now taken to the
centre of the switch, while a lead is
taken from the left-hand, i.e. remain-

, ing contact of the pick-up switch, to
the centre of the volume control,
which is just beneath it.

Completing the Connections
All that now remains is for the

volume -control terminals (the two
outside terminals) to be taken to the
pick-up terminals. It does not
matter how this is done, whether
the right-hand volume terminal goes
to the top or the bottom pick-up
terminal, or whether the left-hand one
goes to the bottom or to the top,
but it must be remembered that the
one which goes to the bottom pick-up
terminal should also have a lead
attached to it going to an extra grid -
bias negative plug. This has to be
inserted in the grid -bias battery at
about -1.5, and when this has been
done the alterations are complete.

You will now find that with the
pick-up switch either " in " or " out,"
whichever pattern is used (in the case
of the original set it was with the
switch " out "), the first L.F. valve
is d;sconnected from the detector and
connected direct to the volume con-
trol. With the pick-up switch " in "
the L.F. valve is connected to the
detector, and not to. the volume
control.

So with just a movement of this
switch one can go from radio to the
gramophone and back again in far
less time than it takes to tell you
a bout it. It will rest with the indi-
vidual, if he is going to use the set
for just a very short programme of
records, say, just one or two, whether
he opens the back of the set and
loosens the little plug on the filament
switch, to cut out the 'first two valve
filaments; but no difference will
result in signal strength if the fila-
ments of the first two valves are
switched on or off when the gramo-
phone is in action.

No Grid -Bias Alteration
That little switch is only put in

for economy's sake, as naturally with
a portable receiver and its small
accumulator one does not want to
waste 25 or 3 of an ampere in the
consumption of the set. All the H.T.
connections remain the same and the
grid -bias connections are unaltered.

As the first L.F. valve is completely
disconnected from the resistance -
coupled unit when the pick-up switch
is in the gramophone position, the
grid bias from that valve does not
have to be altered when the switch is

manipulated. Similarly as the valve
is completely disconnected from the
pick-up when the switch is in the
radio position, the grid bias attached
to the pick-up terminal does not have
to be altered when a radio programme
is being received.

To connect' the pick-up tn the set,
all one has to do is to make the
connections from the lead to the
pick-up terminals and everything is
ready. Naturally, manipulation of
the variable condenser makes no
difference to the volume and strength
of the pick-up reproduction, while
variation of the volume control makes
no difference to the volume obtained
from radio. These two are completely
isolated from one another, and only
come into action when radio and
gramophone respectively are the
order of the day.

An Extra L.F. Stage
Should the more venturesome

decide that they would like to have
another L.F. stage and decide to put
the pick-up switch between the H.F.
valve and the detector, I would
advise them to mount the switch on
the panel to the right of the variable
condenser instead of to the left
(looking at the back of panel.)

In this case, of course, the original
filament switch can stay where it is,
and only the loud -speaker jack has
to be removed. The connections in

the other side of the switch would be
taken to . the centre of the volume
control as before.

There is, however, a tendency to
upset the stability of the set when
used on the radio side if one does
the alterations in front of the detector,
but the extra magnification obtained
is useful in many cases, and those
who wish to try it may find it worth
their while.

This risk of upsetting the stability
of the set on the radio side, owing to
the fact that the grid of the detector
has got to go right across to the panel
and back again to the grid leak and
condenser, is only slight, however,
and the extra stage is worth trying
from the experimental point of view.

Si nM
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THE IDEAL SET ql
-continued from page 450

as ED eX3:0000@gt6iDtVgiagkv

is the " ideal " set to use with a
pick-up, he replies that it is the
same as the ideal set for radio.

When once this question has been
decided, then the answer is obvious,
always provided, of course, that the
set has sufficient L.F. stages to enable
a pick-up to be used with real
efficiency.

Quality in reproduction is the one
essential, a good amplifier and a good

The "M.W." " Transportable " Four in use with a pick-up drive. The alterations to the
panel of the set can be seen on the right-the symmetry not being spoilt in any way.

this case would, of course, be very
similar, except that one would have
rather a long pick-up lead running
inside the set. The grid of the first
valve, the' detector, now goes straight
to the centre of the pick-up switch,
one side of the switch to the grid leak
and condenser (the grid leak in this
case being the vertical one), and then
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loud speaker are always necessary,
and given a good set and a good
loud speaker, the " ideal " is more
or less what you make it. So
before you grumble at your present
set, make sure you know all its
faults-and then remedy them. It
might quite easily turn out to be
" ideal."
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A page of odds and ends

radio and gramo-

Amplifier Instability
L.F. instability in a gramophone

amplifier shows up in many
different ways, not the least

annoying of which is that produced
every time the hand is placed on the
pick-up for the purpose of changing
the needle.

In cases such as this it is often
possible to cure the trouble by earth-
ing the tone -arm of the gramophone.
It is doubtful if this would be of
much help though if the pick-up is
fixed to the tone -arm by means of a
rubber adaptor.

A Curious Fault
While on the subject of L.F. insta-

bility, I am reminded of a curious
fault which but for the observance
of a guest might easily have spoiled
a radio -gram dance at which I was
present. During the playing of each
record a periodical howl occurred for
no apparent reason whatever, and the
annoying part was that the howl was
of sufficient magnitude almost com-
pletely to spoil the tune being played.

One of the guests happened to
notice that the howl was only pro-
duced when dancers were on the floor,
and it was this observation which led
to the location of the trouble.

The gramophone and the loud
speaker were for convenience situated
in the same room (the dance room),
but the actual amplifier was placed
in another room. The pick-up leads
were carried round the floor on one
side of the room, and out through
the door to the amplifier under a
stretch of linoleum.

The leads to the loud speaker
trailed round the other side of the
room, but they met, and ran parallel
with, the pick-up leads under the
linoleum. This, as was afterwards
proved, was the cause of the trouble,
for every time dancers crossed the
linoleum the howl was produced.

I did .not see the amplifier, and
perhaps it was as well !

Jack Switching
There appears to be considerable

misapprehension as to the best type

Radio -Gram, Supplemeri' (pale 71 MODERN WIRELESS

of jack to use in order to make the
broadcast set readily convertible from
radio to the gramophone.

The actual type of jack best suited
for this position is dependent upon
whether the set employs H.F. stages.

...... THIS MONTH'S..
PICK-UP PROGRAMME... ..ORCHESTRAL.

:: Wedding March .. H.M.V. D1568 ::
(Mendelssohn)4 San Francisco Symphony Orchestra. ii

.. INSTRUMENTAL.
Album Leaf (Chabrier) .. H.M.V. DA812 ii:: Renee Chemet (Violin).

ii Shenandoah
Squire ('Cello)...

Col. L2186 ii
W. H.

OPERATIC.
i: E lucevan le stelle (Puccini) .. CoL 5211 ::

L. Graveure.
 Cavatina di Zerlina (Auber) Parlo. 10817 i:

Margherita Salvi.

VOCAL. 4*

8 The Blind Ploughman . H.M.V. DA993 :41
Theodore Chaliapine. ..

:.: Columbine's Garden .. Col. 5212 It
ii Hubert Eisdell.

.. BAND.
 Ballet Egyptien .. .. Zono. A354 ii

National Military Band.
ii Wee Macgregor Patrol .. H.M.V. B.2924..
VI Coldstream Guards Band.
- Under the Double Eagle March Parlo.E6128 to:

Massed Military Bands. o.4 40 POPULAR ORCHESTRAL.
.41: Gold and Silver .. H.M.V. C1617 44

International Concert Orchestra. tt
.. Mississippi .. .. .. Col. 9624 ii" sack Payne and the B.B.C. Concert 8

Orchestra.
:: Martial Moments .. .. Parlo. R285 ::
.4 London Coliseum Orchestra.

POPULAR VOCAL.
:: All by Yourself in the Moonlight Col. 5238 LILaytr and Johnstone.

H.M.V. B2948 ::
Paul Robeson. i:

DANCE.
ii Shout Hallelujah .. - Zono. 5270 ::tto The Rhythmic Eight.
 It Goes Like This .. Patio. E6131 

Comedy Dance Orchestra.

With a straightforward " det.-
L.F." arrangement, where it is desired
to place the pick-up across the grid
and filament of the first valve, a
jack of the single -circuit -closed type
is required. In sets where the
detector is preceded by one or more
H.F. stages, however, it is necessary
to use a jack of the single -closed
filament type in order that the H.F.
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of interest and value to all

phone enthusiasts.

valve filaments can he extinguished
automatically when the plug is in-
serted.

The King's Gramophone
Considerable interest will be aroused

in the pick-up world by the announce-
ment contained in a daily paper
recently to the effect that His
Majesty's gramophone is played by
means of a pick-up and loudspeaker.

According to the report, the outfit
consists of an electrical gramophone
and pick-up, the output of which is
passed through a two -valve amplifier
to the loud speaker.

The Overloading Bogey
During the course of some recent

experiments, I found that quite good
'phone signals could be obtained from
a gramophone record by connecting
the 'phone leads direct to those of the
pick-up. Since the output from the
pick-up was sufficient without any
extra amplification to work the
'phones at good strength, it shows
that there is a slight possibility of
overloading in the first valve of the
amplifier. .,

The danger of overloading is not
great even with an output of this
strength, but at the same time it is
just possible that a loud needle passing
over a particularly heavy passage
might produce a variation of sufficient
amplitude to cause slight overloading.

In this connection it is always a
very useful idea to use a volume
control connected directly across the
pick-up winding.

Which Needle is Best ?
Considerable doubt seems to exist

as to the best type of needle, to use
in the pick-up. This question largely
depends upon the sensitivity of the
pick-up and the degree of amplifica-
tion in the gramophone amplifier.

In exactly the same way as one can
vary the volume from an ordinary
gramophone by using a loud, medium,
or soft needle, so the sensitivity of
the pick-up can be regulated. The
design of the pick-up also has some
bearing on the choice of needle.
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RECENT RECORD
ELEASES

Broadcast Records
Last month we were unable to dis-

cuss the Vocalion " Broadcast " re-
cords owing to their arrival just as we
were going to press. This month,
t herefore, we have two lots to deal
with, and a very interesting selection
they form.

Starting with last month's releases
we have some excellent " Twelves,"
including items from Stainer's The
Crucifixion, and consisting of two
'double -sided records, sung by the
City Temple Choir (5043-4). Another
`pair of discs give us Vocal Gems
from Lilac Time (5045-6) ; while
Finlandia (Sibelius), by the Band
of H.M. Life Guards, assisted by the
Stoll Picture Theatre Organ, is worth
hearing (5049).

This month's " Twelves" include
the following : Gems from The
Mikado, in four parts (two records)
(5051-2) ; The Blind Ploughman
and Friend o' Mine, by Ceredic Jon es
Mass Baritone), on 5057, acc. by the
Stoll Orchestra and Organ-an ex-
cellent record ; Nirvana and
Thora, by Frederic Lake (Tenor),
with orch. acc., on 5058-two firm
old favourites among the ballads ;
and The Merry Widow, played
by the Band of H.M. Life Guards,
on 5056-a brisk double disc.

Also we have Bidgood's Symphonic
Dance Band playing A Hunting
Medley (one-step) and tommunity
Medley (one-step) (5054) ; and
Popular Musical Comedy Waltz
Medley and Popular Classical
Waltz Medley, on 5053. Both
interesting records. Finally, The
Children's Overture, by the Metro-
politan Symphony Orchestra, on 5055,
is worth the attention of pick-up users.

Among the Broadcast " Tens "
(is. 3d. records) we have many
interesting items, including :

Glad Rag Doll (S.F.T.) and

Dusky Stevedore (F. T.) (351) ; with
Nobody's Fault But Your Own
(S.F.T.) and My Southern Home
(F.T.), on 352 ; and A One -Man
Girl, from " Mr. Cinders " (F.T.),
and Spread a Little Happiness
(F.T.) from the same show (350).
All by the Original Havana Band.

Further interesting and excellent
items are : I'm Crazy Over You
(F.T.) and Misery Farm (F.T.).
Bidgood's Broadcasters (355).

The Bugginses' Family Group
and Grandma and Bert in Mixed
History. Mabel Constanduros and
Michael Hogan (357).

Salut D'Amour (Elgar) and
Sanctuary of the Heart (Ketel-
bey). Stoll Picture Theatre Organ
(359).

Men of Harlech and All
Through the Night. The Cenydd
Glee Singers. (Unemployed Welsh
Miners) (361).

H.M.V.
One invariably gets good stuff from

the H.M.V. studios, and the 'numbers
given below are no exception to the
rule. Theodore Chaliapine gives- us
a delightful ten -inch disc, sung in
English, and containing The Blind
Ploughman and Oh! Could I But
Express in Song, on DA993. This,
as expected, is an excellent record,
and should be included in everyone's
gramophone library.

Among the orchestral classics one
finds the London Symphony Orches-
tra, conducted by Albert Coates,
playing Bach's Fantasia and
Fugue, arranged by Elgar, on D1560,
while Tales of Hoffmann and
Mignon (Vocal Gems), recorded by
the Grand Opera Co., on C1641,
forms a bright and tuneful disc.

Getting a Wife and Getting a
Motor, two scenes from " Our Bet-
ters," by Ronald Squire and
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Constance Collier, form a good light
record on C1640.

For good reproduction on an
electrical reproducer these H.M.V.'s
are certainly hard to beat.

Parlophone Records
These are as interesting and excel-

lent as usual and contain some
extremely fascinating items for lovers
of " hot " dance music. Just So -So !
and Eniale Blues, by Boyd Senter
(Clarinet), with Ed. Lang (Guitar)
and Arthur Schutt (Piano), R283,
both form excellent examples of
" hot " clarinet playing. The famous
dance trio are as good as ever.

Another " hot " item is Senti-
mental Baby (F.T.), by Frankie
Traumbauer's New Rhythm Orches-
tra ; while on the other side is
Louisiana (F.T.), by Bix Beiderbeck
and his Orchestra. Both good items
and well recorded (R298).

Spread a Little Happiness (F.T. )
and I'm a One -Man Girl (Yale
Blues), from " Mr. Cinders," and
played by Arthur Rosebery and his
Kit -Cat Dance Band, are excellent
tests for a pick-up outfit (R303).

Of the " variety " type we have
Mona Grey in Entertaining Peter,
in two parts (R292) ; while a really
modern classic is provided on a
twelve -inch by Elgar's The Selfish
Giant (E10806). This is perfectly
recorded, but rather uninteresting
except to the more highbrow lovers
of classical orchestral music.

Zonophone
From the British Zonophone

studios we have a goodly choice
of fare. Further Gilbert and Sullivan
Vocal Gems, this time from Patience
(Part 3), and Pirates of Penzance
(Part 3), are provided by the Zono-
phone Light Opera Co., on A353 ;
while the National Military Band
has recorded an excellent disc of
the Ballet Egyptien (A354).

Among lighter items must be
mentioned the London Orchestra in
Val.se Memories (5257), and a
selection from Blue Eyes (5256).
Brilliant recording with a "life" that
is seldom equalled.

Of the dance items, the best, as
usual, from the dance music lover's
point of view, are those by the
Rhythmic Eight. What a Wonder-
ful Wedding That Will Be (F.T.)
and Arms of Love (W.), together
with Shout Hallelujah 'Cause
I'm Home (F.T.) and Don't Be
Like That (F.T.). These should
certainly not be missed. These items
are on 5269 and 5270 respectively.
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tone
reality

1131AJE IIPOT
You have never heard wireless at its
best unless you have heard a Blue Spot
loud speaker. For it is a Blue Spot
that makes music live !-that gives im-
pressions of the voice that you can

BLUE SPOT 101 MODEL
A Blue Spot masterpiece of unusual
design, this speaker delights the most
fastidious with its handsome appear-
ance. Driven by the famous Blue
Spot 66K Unit Price £3. 13.6.

recognise-that gives you the truth
without a blemish.
There is a Blue Spot model designed
to suit each individual taste-but fidelity
of reproduction characterises -them all.

BLUE SPOT 49 MODEL
The most popular of the Blue Spot range.
Housed in a Trolite case of pleasing design
and driven by the Blue Spot 66Z unit
(adjustable tongue type) Price £2. 2. 0.

F. A. HUGHES C.? CO., LTD., 204-6, Great Portland Street, London, W.1
Distributors for Northern England, Scotland and North Wales : H. C. RAWSON (SHEFFIELD & LONDON) LTD.,

100, LONDON ROAD, SHEFFIELD; 185, PRINCESS STREET, MANCHESTER.

Ideal Blue Spot Cone Speakers are sold under full protection of the patents owned bo
Standard Telephones and Cables and the Hopkins and Lektophone Corporations.
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RADIO NOTES AND NEWS OF
THE MONTH

A teature in which our Contributor brings to your notice some of the
more interesting and important Radio news items.

Conducted by " G. B."

The Brussels Plan
As these words are written, Cap-

tain Eckersrey is attending a
Meeting at Geneva' 'of' the

International Union :to discnsS the
working of the so7called_Brussels
Plan, which recently, January
13th, resulted in the 'change of rWaye-
length of British and other European
stations. It is . understood that as a
result of this meeting a report will
be drawn up for a Convention of
Governments to be held -in Prague
some time in April.

Wobbling Wave -Lengths
The Brussels Plan has certainly not

been the success that it was thought
it might be. A small improvement
was noted to begin with ; it was,
however, only temporary, but during
the last few weeks complaints have

been growing as to the numerous
cases where stations are not keeping
to their wave -lengths, and instances
where Interference has become even
*Orse than ever.

The trouble seems to be that either
stations abroad are careless and Will
not alter their wave,lengths in accord-

,- ance with the Plan, or else when they
alter the wave -length they do not
keep to it.

This has been explained in some
cases as being due to unsuitable and
antiquated apparatus, and also, a
lack of discipline among stations.
abroad. One could understand a
certain 'amount of flitting about
before the stations settle down on
their new wave -lengths, but the
annoyance caused to other stations
and the chaos created in many
districts is really quite exasperat-
ing.

An April Convention
It is to be hoped, however, that the,

Union will attempt to straighten out
the confusion so that when the Con-
vention meets in Prague this month
the Brussels Plan may be judged
fairly and on its merits.

Listening to the Antarctic
Listeners all over the United

States and in many other parts of the
world heard late in February, for the
first time, a message broadcast from
the Antarctic when Pittsburg wireless
station relayed a message from Com-.
mander Byrd in the Bay of Whales.
K D K A has been sending out weekly
messages to the Byrd Expedition
from the members of the Expedition's
faMilies and friends, and also a pro-
gramme of entertainment.

The. message picked, up and re-
layed from Commander Byrd was
one of thanks for this service: We
wonder if any of our readers by any
chance heard it

New Zeal in New Zealand
It is reported from New Zealand

that wireless receiving licences up to
December 31st, 1928, amounted to
42,801, an increase of 4,616 for the
twelve months. Transmitting licences

(Continued on page 464.)

CENTRALAB VOLUME CONTROLS
Care must be taken to choose volume controls, rheostats
and power potentiometers, that give longest trouble -free
service-a type that will not introduce noise or inter-

ference or breakdown after short service.
Centralab Volume and Voltage Controls are now used
as standard equipment by leading Manufacturers.
They are also highly recommended and endorsed by
all leading Technical and radio engineers. The

Centralab range is unique.

VOLUME CONTROLS
AND MODULATORS.

Using the Centralab
patented rocking disc
contact. In resistance
ranges from 50,000 to
500,000 ohms. Also the
new Centralab Pick-up

Fader resistance.

GIANT POWER
RHEOSTATS

Wire wound on metal
core insulated with
asbestos. Designed to
carry a continuous load
of 70 watts at 375°
Fahrenheit. Resistances
from 6 to 8,000 ohms.

HEAVY DUTY
POTENTIOMETERS.

Wire -wound accurate
elimination voltage con-
trols which will carry a
current load at a power
dissipation of 20 watts.
Resistance ranges from
2,000 to 50,000 ohms.

GET TO KNOW ABOUT THESE UNITS. WRITE FOR THE
CENTRALAB 32 - PAGE CIRCUIT BOOKLET ----IT'S FREE!

THE ROTHERMEL CORPORATION LTD.,
'Phone-

MAYFAIR 0578. 24-26, Maddox Street, LONDON, W.1.
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-AND THE CHEAPEST
WAY, TOO,

guaranteeing utmost satisfaction.
Just look at the prices below-made
possible by reason of the biggest valve
output in the world. Radio without
Dario can never be radio at its best.
SUPERLATIVE FINISH - LOWEST CONSUMPTION

TWO VOLTS.
General Purpose,
'05 amp. . 5/6
R.C.C., '06 amp. 5/6
Super -Power,
18 amp. . . 7;6

Super H.F. & R.C.C.,
'18 amp. . .

Pentodion,
'3 amp. . 21; -

FOUR VOLTS.
General Purpose,
'05 amp.
R.C.C. '07 amp.5 6
Super -Power,

amp. . 7 6
Super HF & R.C.C,
'1 amp. . . 7,6
Pentodion,
15 amp. . 21' -

From your dealer or direct :

IMPEX ELECTRICAL, LTD.
(Dept.

538,
High Road,
Leytonstone,

E.11.

10- 114/OSS.100
Gei/GS

0-60,05

rpiarti-rovox 3
Never before has a set of such outstanding perform-
ance been available at the price of the Pentovox
Three. A typical Bowyer -Lowe production, it is
designed to the most advanced standards and built
from tested components of the highest quality.
Smooth and even reproduction over the whole
musical range-ample volume for loud -speaker recep-
tion-keen selectivity over a wide range of stations.
Wave -length ranges are 250/500 metres and 1,000/2,000
metres. There are no coils to change, no complica-
tions of any kind. Hear this wonderful set at the
first opportunity.
P R I C E lnc,.ding Royalties and 3

COMPLETE matched 7)1"1
tested

and
or £2 down and ten monthly payments of £I Is.

Ask your wireless
dealer about the won-
derful range of Bow-
yer -Lowe Sets and
Components, or write
to -day for illustrated
literature.
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BOWYER-LOWE CO., LTD., icknield Way, LETCHWORTH
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ReL,,d. Design No. 740,579.

The Lewcos Fixed Poten-
tiometer is designed to
give smooth reaction
control on all Radio
Receivers.
Fit a Lewcos Fixed Poten-
tiometer to your set and
improve your reception.

WPETPEYPOWIPREE)00E)En000Erb

a RADIO NOTES AND
NEWS OF THE MONTH

e -continued from page 4U2
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numbered 169, compared with 136
for 1927. Figures undoubtedly show
that the popularity of wireless is
increasing. There are four broad-
casting stations in New Zealand-
in Auckland, Wellington, Christchurch
and Dunedin.

Russia's Radio
Since the beginning of 1929 the

broadcasting service in Soviet Russia
has been placed in the hands of the
Commissariat of Posts and Tele-
graphs, and four times a day listeners
may hear Moscow stations broadcast
information relative to Soviet events
at home and abroad.

Also, these stations have lately
begun to broadcast Government
speeches, scientific lectures and de-
bates, etc., and a Radio University
has now been opened, the lectures of
which are only given by radio. It is
stated that on October 1st, 1928,
there were 326,285 registered radio
sets in the U.S.S.R., roughly one and
a half times as many as in 1927. In

August a new radio station is, to be
opened in Mdscow, with a power of
75 kilowatts.

Nearing Three Millions
According to the B.B.C. estimates,

the number of listeners during De-
ceniber, 1928, and January, 1929,
increased by about 500,000. The
increase for the two months is stated

KEEP " IN TUNE "
with all radio developments

and news.

Read

POPULAR WIRELESS'
and he up to date.

If Every Thursday - - Price 3d.

111111111111111111111111111111111111111111111111111I111111111111!1111111T,

to be 20,000 more than the figures
for the same months last year. The
total number of licences is now
2,684,941.

Picture Programme Times
The new Fultograph picture trans-

mission hours are now in force, as
follow :

Afternoon transmissions, 5 X X-
2 o'clock to 2.25 on Tuesdays and
Thursdays.

Night transmissions, 2 L 0 and
5 X X-12 midnight to 12.15 a.m.
on MOndays and Fridays.

5 G 13-11.15 to 11.45 p.m.  on
Wednesdays and Saturdays.

" St. Joan" to be Broadcast
One of the big Play events of the

year will be on April 25th and 26th,
when George Bernard Shaw's great
play, " St. Joan," will be broadcast
from the London studio in two parts ;
the first part, on April 25th, will take
the play as far as the end of the scene
before Orleans, and on April 26th the
second part will open with the tent
scene between the Earl of Warwick
and the Bishop of Beauvais.

The Time Factor
The B.B.C. states that it has

divided this play on account of its
length, and each part will take
approximately two hours, but never-
theless it is very regrettable that the
continuity of such a play as " St.
Joan " should be spoilt because of the
time factor This is a play which
should undoubtedly be given in its
entirety or not at all.

(Continued on page 466.)

LEWCOS FIXED POTENTIOMETER

POSITIVE
PROOF

UL ARITY ANDITS p
EF F iC ACY

HERE W IT 11

Essex, 21/2,129.
" i cannot help writing
to youto congratulate
you on making such a

component as the Fixed
Potentiometer, Reg. No.
740;579. I have Multi to
my Mallard Master Three
Star, and although the set
worked very well before, it

is now everything that mild be
desired, reaction is as smooth as
anybody could wish, and Volume

including Quality is'enough for a
large hail. lam telling all my friends

about if, and most oe them are going
to include one in their sets. Wishing
you all orosverity in the future...

LEWCOS H.F. CHOKE -

STANDS ALONE FOR

EFFICIENCY-

The finest quality
materials and the
high-class work-
manship used in the
manufacture of the

LEWCOS H.F. CHOKE
make it supreme
Equip your set with a

Lrwcos H.F. CHOKE and be
confident of perfect reception
A chart showing its perform-

ance and full particulars will
be sent on application

RADIO PRODUCTS
OBTAINABLE FROM STOCK
OF ALL RADIO DEALERS

(RI:61);

H.F. CHOKE

LEWCOS RADIO
PRODUCTS FOR

BETTER RECEPTION.

THE LONDON ELECTRIC WIRE COMPANY AND SMITHS LIMITED,
CHURCH ROAD, LEYTON, 'Phone : Walthamstow 253i. 'Grams : " Lewcos, 'Phone, London." LONDON, E.10

Trade Counter & Cable Sales: 7, Playhouse Yard, Golden Lane, E.C.Y
464
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AUSTRALIA, AMERICA, AFRICA, INDIA!

147
QueenVicloriaSl

._'0NDQv
Works BEDFORD

'We do not ask you to believe
without

proof that this is the best short-wave
set

at the price.
Get your dealer

to gve
you a demonstration

and
judge

for yourself.

With this wonderful
receiver

you can heat
Australian,

Arnerican,
Canadian

and

African
broadcasting

strongly
and clearly.

Its amazing
sensitivity

is a revelation.

It brings thew
orl's radio to your fireside.

'The Igranic
-valve Screened

Grid Short-

Vklave
set covers

a wave -length
range

of to to 85 metres
with remarkable

sensitivity
and. stability

due to the neutralised
circuit

with S. valve.

CAN YOU AFFORD TO MISS

POPULAR WIRELESS

Out Every Thursday, full of good
radio fare and containing all the

latest wireless news, inventions and

developments - " P.W." constitutes

A RADIO INVESTMENT
saving you its cost many times over.

But be sure to get

POPULAR WIRELESS
Every Thursday - - Threepcene

465

1216
Ratios
5-1 or

3-1

N

SCREEIIED-GRID

OE SHORIANAVE
RECEIVER

1GRaNlG

?rice, in
cabinet,

03. et

IV rite for Pal paraculays
to

Dept. J 4.

Entirely
British.
Used by
all the
tattling

set
menu-

jacturers.

The recognised stan-
dard of Quality and
Value throughout the

Radio World.
SOLD EVERYWHERE.

TELSEN ELECTRIC CO., LTD.,
207, Aston Rd., BIRMINGHAM.
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NEWS OF THE MONTH
g -continued from page 464

Lounges for Listeners
A suggestion has been made for the

provision in London of places for
listening - in, where, for a small
nominal charge, and in conditions
similar to those in the more up-to-
date cinemas, it would be possible
for people to hear radio programmes in
comfort.

This idea seems to have aroused
quite a lot of interest. Sir Landon
Ronald, the famous conductor; has
agreed that the best set would be
essential for appreciating the musical
programmes, and the B.B.C., although
not making any promises, seems to
have given every sympathy to the
idea. Whether it will come to
anything, of course, remains to be
seen.

* *

World's Finest Orchestra
It is understood that the first real

move will be made shortly towards
the formation of the finest Symphony
Orchestra in the world. This will be

due undoubtedly to the close co-
operative work between Sir Thomas
Beecham and the B.B.C. These
negotiations, the progress of which
has been reported in MODERN WIRE-
LESS and " Popular Wireless step
by step, have now reached a satis-
factory conclusion, and auditions are
now being held with a view to
selecting musicians for the orchestra.

11111116101H11111111111111111111111111111111M1111101111111111111011E

Keep Up to Date
By becoming a regular reader of

Popular Wireless
All the latest news concerning

broadcasting and matters
relating to radio.

PLP.CE AN ORDER NOW.

Every Thursday Price 3d.

11111111111111411111 -11111111111111111111111111111111111111111111111111111.

The Promenade Concerts
Talking of musicians reminds me

that arrangements have now been
made between the B.B.C. and Sir
Henry Wood for another series of
Promenade Concert broadcasts this
year. Sir Henry Wood will again be
the conductor.

It is understood that the broad-
casts of the Promenade Concert-.

from the Queen's Hall will be more
numerous this year, as the B.B.C.
realised last season that broadcasting
the concerts did not keep people away
from the hall itself.

2 L 0 on the Prairie
Mr. Charles Bowman, a member

of the Royal Canadian Commission
of Broadcasting, has been touring
the Continental radio centres. He
was back in London again last week,
and said he looked forward to the
day when the lonely prairie settler
will hear those magic words, " London
Calling," and will enjoy an hour or
two of the B.B.C.'s entertainment
which, in Mr. Bowman's opinion, is
the best in Europe.

*

" Like Topsy-It Just Growed "
" Our radio system in Canada,"

Mr. Bowman explained to a news-
paper man,"" is something like Topsy.
It just growed. It is mostly con-
trolled by private enterprise. We
have had great help from the B.B.C.,
and are returning shortly to report
to the Dominion Government. We
have been impressed by the high
standard of your programmes, the
excellence. of the musical entertain-
ment. and the clearness of transmis-
sion...

Back removed.
Diagrammatic .....

view only.

Just slide
your set in.

I
A few seconds only ! Nothing
to touch ! The snug way
everything fits will delight
you. Note, too, how trouble -
free, the ease of rebuilding or
adding to your set. A fine
drawing -room model that will
no' fail you, worthy of the
best home surroundings.

Used by Radio
Press, Percy
Harris,W.da WA,
etc., and 3,000other de-
lighted users.

Full details are given in the Booklet
of the

"RADIOLA
BUREAU FOR WIRELESS

There is a free copy for everyone
interested in better and more economi-
cal Radio. Send P.C. for your copy
to the makers:-

PIC TIN
Wireless Cabinets
M.W. WORKS BEXLEYHEATH : KENT.

De Luxe Models
£5. 5. 0. to
£11 11. 0. Popu-
lar from 75/ -

Highest grade Oak
or Mahogany. hand

french -polished.
466

PICTURES
BY WIRELESS!

See an actual demonstration in our window from 2 p.m.
to 2.30 p.m. daily by the wonderful wireless picture
machine, the " FULTOGRAPH." All parts for making the
" FULTOGRAPH" in stock for immediate delivery.

DO NOT MISS THIS OFFER
A grand selection of Upright Portable Cabinets (covered?,
Blue, Claret, Black, Green, Brown, Antique.. Suitable
for Mullard Master 5 or similar set, 30,'- each.
Also a few really handsome Portable Cabinets in Oak
and Walnut, light natural finish, 35 - each.

A real Bargain line-call and inspect thew.

ENJOY WHILE YOU PAY
Any wireless set, gramophone, records and parts above the total
value of £5 supplied through our Deferred Payment Service. £5
worth of goods for £1 deposit and 9,'- a month and pro rata.

II rite for fall particulars.

toi\ile\Bilsittl/inilltii did

(THE BELT IN THE WEPT)
19 LISLE STREET, LEICESTER SQUARE. LONDON.W.C.2.

0921und 09Y? giireana Villv.w1V.hoottiondari
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2AfratS"
PIRTOID TUBING

tiy reason of its wonderful insulating proper-
ties Pirtoid Tubing is the ideal former. It is
especially suitable for the making of High
Frequency Transformers, Aerial Coils, or
any of the specified solenoid coils for special
receivers.

Pirtoid Tubing can be had in any Diameter,
Wall or Length ; it is easy to drill, unbreak-
able, and is highly insulative.

There is no substitute for gen
uine Pirtoid Tubing-nothing
else that will give as good results.

Write for details and prices to

H.CLARKE & CO. (Manchester)
LTD.,

" ATLAS " WORKS,
OLD TRAFFORD,
MANCHESTER.

111111811

DUBILIER NEUTRALISING
CONDENSER
This component is designed for base-
board mounting, and occupies very
little space either vertically or
horizontally.
It has a maximum capacity of
approximately 5o micro - micro -
farads and a very low minimum.
At such an unusually low price it is
proving a popular component.

If unobtainable from your dealer
write direct to us giving his name

and address.

DUBILIER
CONDENSERS AI%

Advt. of rJubilier Condenser Co. (1925) Ltd., Ducon Works,
Victoria Road, N. Actor , London, IV.3. 183

le °BUILD and OPERATE in Set and in ALL NOTABLE PUBLISHED CIRCUITS F

THE FAMOUS FORMO COMPONENTS as used in this

#g&tefill125°1444

*

BRITISH
Components I hroughout

Send for catalogue. THE FORMO CO., CROWN WORKS, CRICKLEWOOD LANE. LONDON, N.W.2.

"1928"

LOG CONDENSER 5 -
.0005 '00035 '00025

TRANSFORMER -0 VTP UT
"D¢ Luxe" Model 6/.

'0005 '00035
I,' I LT R CHOKE 25/- '00025 '00015

COILS SG I & 2.

1 0/6 each

.1.11111

FORMO-DENSOR 2/.
In four variable capacities

VALVE HOLDER 1/3

111111111111111111111111'
rc,rP1:0

1'0,3,4, ors
Valves,Pan(1

Complete
45/-

FOR

PORTABLE
AND

TRANSPORTABLE
CASES

In all Finishes
SEND FOR LATEST LIST TO

CARRINGTON MFG. CO., Ltd.,
Cameo Works, Sanderstead Rd., South Croydon.

TTelephone: Croydon 0623 (2 lines).

lfi

Nothing
offitte

(51

The experts who design
really successful circuits
to -day are careful to speci-
fy components which en-
sure the best results. When
you find W.B. Valveholders in
a list of specified components,
you know at once that here is a
Valveholder on which you can
save 3d., and which ensures the
best results.
There's no better valveholder
on the market to -day..111.1.

31t offIhe pra

'w1/30
WHITELEY BONEHAM & CO., LTD.,

Nottingham Road, Mansfield, Notts.
Manufacturers of the famous Whiteley Bonehan.

Loudspeakers. Prices from 47/6.
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READY RADIO
SUPPLY COMPANY,

159, BOROUGH HIGH ST.,
LONDON BRIDGE, S.E.1.

3 Minutes from London Bridge Southern Rly. and
Tube Stations.

Telephone : HOP 5555 (Private Exchange).
Telegrams : READY HOP 5555, LONDON.

Price List

41 M.W."

of AIL the CORRECT
PARTS for the
PORTABLE THREE

x Special READY RADIO cabinet with
1.:

baseboard and frame aerial fittings 2 7
I Ebonite panel x6 a 7 in. .. .. 7
r Lotus 000.5 variable condenser .. 5

o J.B. 00003 nifd. condenser .. .. 4
x Lotus slow motion dial .. .. .. 5
I Bulgin on -and -off switch .. .. 1

3 Lotus valve -holders .. .. .. 3

2 Lissen H.F. chokes .. .. .. .. 11
a R.I.-Varley transformer (type G.P.) 15
a -Philips L.F. transformer .. .. .. 1 5

2 Lissen 2-nifd. condensers.. .. .. 7

I Lissen anode resistance and holder.. 4

2 Dubilier moo3-infd. fixed condensers 5

a Dubilier -clot-mid. fixed condenser.. 3

I Lissen 2-meg. grid leak and holder.. 1

-I Burne- Jones centre -tapped filter L.F.
15

1 Squire cradle (No. Eo) and cone kit 10
a Blue Spot adjustable unit (66k) .. 1 5
1 Lissen ioo-volt battery .. .. .. 12
x C.A.V. 2NST3 .. .. .. ..
I 9 -volt G.B. battery .. .. .. .

Material for frame aerial, flex, plugs,

s. d.

13
1

4
Valves as specified .. . t 1 13

11
6
6

6
6

TOTAL (including valves, etc.) .. 313 14 3

SPECIFIED FOR THIS SET
Ready Radio Portable Cabinet

(with fittings)  .£2. 7. O.

IMMEDIATE DISPATCH
OF ANY OF THE ABOVE SPECIFIED PARTS.

STANDARD COPPER SCREENS
TO" X 6" 2/6 7' X 6" 1/9

Any type of screen made to specification.

CALL OR 'PHONE
WRITE OR WIRE

COME to US FIRST-AND SAVE TIME

Send for our 144 -page General Catalogue. Price
One tithing. Free with all Orders if requested.

INLAND: All orders post free. OVER-
SEAS : Consignments carefully packed and

insured, charges forward. .

THE ONLY UNIVERSALLY
STANDARDISED COMPONENT
IN RADIO I

TYPE 'M' 4
TYPi R'3d

-4
TYPE 6' 6d

r

BELLINGIEE
TERMINALS

BEL 1.1,VD e LEE. LTD.. Qtreenswok Works.
Ponders End, Side.

41981VSAMBib-SWOW0t'VtS'&-lP
a-a DRIVING 1

THE DIAPHRAGM 0
Ea

ti? -continued f row page 420a q;3

8(83GSSO,ScS3T3Ofq&SC34i3

such a great variation of the air gap
as would be the case at A.

In the case of the balanced unit
it is possible to arrange that only
the flux due to the winding shall flow
through the length of the armature,
whilst much of the heavy flux due
to the permanent magnets shall take
a different path. One such arrange-
ment, resembling that used in the
Western Electric " K.one," is illus-
trated in Fig. 5. Here N and S
represent the poles of a permanent
magnet. A a specially light armature,
and B and C the two halves of the
winding.

A Bad Practice
These coils are wound on two

hollow bobbins, and the armature is
suspended so that it is pivoted in the
centre. A current passing round the
coils will induce an opposite polarity
at the ends of the armature, which
will be displaced towards one or the
other of the poles N and S, according
to the direction of flow of the current.
When the armature is mounted on a
suitable reed to hold it in position
it is obvious that it may be employed
for driving a loud -speaker cone.

Lastly, we come to the question of
the reed itself. The chief feature
of the reed should be elasticity,
which necessitates a certain degree
of hardness in the material of which
it is constructed. As the iron of
which the armature is made should
be soft, the practice often adopted
of fashioning reed and armature
from the same material is bad.

The experimenter will find ordinary
cane one of the most convenient
materials to use, suitable dimensions
being: length between supports 1¢ in.,
width in., thickness I in. The
armature should be very firmly
fastened to the centre of the reed, and
the reed supported at both ends.

Read Resonances.
It is in the reed that we encounter

one of the most serious disadvantages
of the moving -iron drive. Since the
reed has elasticity and the armature
weight it follows that the combination
will have a natural period of vibration.
If this reed resonance is not to mar
the reproduction it must be so
adjusted as to fall either above or
below the extreme limits of the
audible range, that. is, on one side

468

or the other of the band of frequencies
between 30 and about 8,000 cycles.

For the best result it should fall
below the 30 -cycle limit. With the
jnoving-iron drive such a reed would
be so flimsy that it would be quite
incapable of holding the armature

72.

Have Y 0 U Seen
the two latest

"BESTWAY" ==

WIRELESS BOOKS
containing details of the

Receiver YOU Require?
Ask for " Bestway "
books Nos. 328 & 329

On Sale Everywhere :: Price 6d. each

Build a "Bestway" Set

F11111111111111111111111,111111111111111111111111111111111111111111111111117.

away from the magnet. For this
reason the reed is always arranged
to' be resonant to a frequency above
the audible limit, with the unfor-
tunate result that the lower musical
tones are somewhat constricted.

SEVEN USEFUL TIPS tb

t.-ggq3c33e.-tx3zyfe..,os&stP
The most common H.T. fault is the use of
battery or mains unit incapable of supply-

ing sufficient current at the required voltage.
*

It is much better to underwork an H.T.
battery than to overwork it, for if excessive
current is drawn the life of the battery is
shortened considerably.

When an H.T. battery runs down not only
does the voltage drop, but the internal resis-
tance of the battery goes up.

The use of an old H.T. battery means that
the wrong H.T. voltage is being applied, and
a certain amount of resistance due to the
old battery has been added to the circuit.

Generally speaking, the higher the voltage
applied to the last (suitably biassed) valve
the greater is the chance of distortionless
reception.

As individual valves vary a good deal with
regard to their H.T. requirements, it is
advisable to readjust the H.T. positive when
a new valve has been fitted.

* * *

When adjusting the H.T. or -grid -bias plugs
of a power stage do not forget that the set
should be switched oil until the adjustment
has been made.
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THE

SUPER VALUE
TRANSFORMER
Thousands of satisfied listeners who use Weilo will
tell you that now it is no longer necessary to pay
high prices to secure that perfect design and quality
essential to good transformer performance. Specify
Weilo and obtain one of the finest all-round jobs on
the market. Weilo is built by Transformer Specialists
and guaranteed two years, and gives a remarkable
purity of maximum amplification. Tested and approved
by the greatest expert of all-the listening public 1
Send for yours now and really transform your reception.
Hundreds of testimonials.

"WEILO 119

TRANSFORMERS
Model No. 10 Model No. 3

1 1r6 8'6
Supplied in Ratios Supplied in Ratio
1-1, 3-1, 4-1, 5-1. 3-1 4-I, 5-I.

25-1
WEILO PUSH PULL TRANSFORMER for
Gramophone Pick-up Work, etc., excep-

tionally efficient. Prices :
Model 7 for 2 -valve circuits, 33/6 per set

8, 3 valves

Send now for vitally interesting and in-
formative catalogue of N.S.F. and Weilo
quality components, post free. Stocked
by Harrods' Stores and most Radio
dealers. Obtainable by Post direct.

Get yours now I
S. W. LEWIS & CO., LTD.
(Dept. M.W.), 39, Victoria St., London, S.W.I.

BUILD THE PEERLESS
" RESONIC 2"

Anyone can build this set in 60 minutes. No drilling. No
soldering. All Wires cut and bent. JUST ASSEMBLE,
and then immediately enjoy the radio entertainment which is
of splendid tone and comes in at good loudspeaker volume.
Circuit allows use of standard valves (1 ELF, & 1 Power).

Blue Print and easily followed
IT COSTS ONLY Diagram of Connections in-

cluded with every set. Cabinet
and full Kit supplied in Carton.

Obtainable from
all dealers or

£3/15/0
THE BEDFORD ELECTRICAL & RADIO CO. LTD.,

22, CAMPBELL ROAD, BEDFORD.

Scottish Office: 113, St. Vincent Street, GLASGOW, C.2;
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A
0

:0
0
A
0

A
A
A

A
A
A
A

A

A

If you're going to build a set, don't forget the

"BESTWAY" WIRELESS BOOKS
Two New Numbers for the

" BESTWAY" No. 328
CONTAINS FULL DETAILS OF

A Wave -Change One-Valver

The "Bestway" Wave -Change Three

A Two -Valve Amplifier

The "Home -Circle" Four

Constructor have just been issued.

PRICE

6d.
EACH

" BESTWAY " No. 329
CONTAINS FULL DETAILS OF

A "Regional" Crystal Set

An All -Wave Two-Valver

A One -Valve Amplifier

The S.G. and Pentode Three

NOW ON SALE EVERYWHERE
*A*At9:6):KE**)*Aixe:k**):e:E
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EfIE: WHEN A BETTER LOUD SPEAKER IS

FREE I  Please send me a copy of
E11. Celestion Booklet! Post to

Ltd., Kingtton.on-Thames.

BEA gia4som
Why Celestion has come
to mean "The Very Soul

of Music."

fig E/4111$/114
Celestion possesses the
most exclusive feature
that it is possible for any
reproducing instrument
to possess; REALISM.

ESTION
THE VERY SOUL OF MUSIC.

The only sure roof of our
Statement 1-..a-Vea-r7Celestion
m2341. You .r=
out obligation at any good
Wireless Dealer, or at our
Showrooms. Models range
from .f.5.10.0 in oak or
mahogany. British throughout.

Made under licence.

The new Celestion Booklet it
free and gir:s you briefly and
interestingly all particulars.
Mail the coupon below for

tour Copy now

CELESTION LTD. (DEPT. H
KINGSTON - ON  THAMES

Model C.10, price £5. 10. 0.

MADE-CELESTION WILL MAKE IT

re
NAME

fag
= ADDEPTS -

the Ntar
Celestion,

DEPT. H

awg%Exa,it ,T43,F65Time
THE NEW B.B.C.

BOARD
1,.5ZSIAM902 V3Z19c8/.41;1.15

IT was reported in the " Daily
Telegraph recently that half
the term of service of the present

Board of Governors of the B.B.C. will
have elapsed at the end of June, and
consequently the new Board will be
under consideration by the Govern-
ment in the course of the next eighteen
months.

Although it is not anticipated that
the Earl of Clarendon will resign the
Chairmanship of the Board, should he
do so it is thought that Lord Gain -
ford's name will come up for considera-
tion for the post, and it is very prob-
able that Captain Ian Fraser would,
in that case, be appointed Vice-
Chairman-the position at present
held by Lord Gainford. This carries
with it a salary of £1,000 a year.

It is said that, of the Governors,
probably Mrs. Snowden is the most
active, and her correspondence on
many aspects of broadcasting is
reported to be very large. Lord
Clarendon's interest is now chiefly
centred on bringing forward new pro-
gramme ideas, while some of his
criticisms in the House of Lords on
broadcasting have thrown a new light
on his lordship's interest in the wel-
fare of the B.B.C.

Sir John Reith
Dr. Rendall is reported to be chiefly

interested in questions of educational
policy in co-operation with Mr.
Stobart, the Director of Education.
Sir John Reith, the present Director -
General, it is reported, is not likely

'to relinquish his post, but if he should
it would undoubtedly be very difficult
to fill it with a man capable of in any
way approaching the devotion, organ-
ising ability and conscientiousness
which Sir John has displayed.

--A-.,,gSe-ScSi-,S-ft'S-23f.7SSe.)-F,
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you must first. of all place the eat's-
whisker against the face of the
crystal, but you will have to find the
most sensitive crystal setting by trial
when you hear signals.

Find the position on the semi -vari-
able condenser which gives the
loudest signals and lock the adjusting
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spindle in position. If now you wish
to receive 5 G B, leave the semi -
variable condenser which you have
already adjusted, pull out the wave -
change switch, and rotate the adjust-
ing screw on the second condenser
until you hear the desired signals.
If your " local " has a higher wave-
length than 5 G B you will have to
reverse this procedure.

When you have found the best
setting, lock the adjustment and you
will now be able to change over from
one station to the other by just
pulling out or pushing in the switch.

By experimenting with the various
aerial tappings and by placing the
crystal across different proportions
of the fine wire winding you will be
able to find an average setting which
will give you first-class results on both
stations.

Using the Loading Coil
If one station is strong and

the other weak, concentrate on the
weak station and adjust the tapping
-adjustment to snit this particular
signal, although in so doing you may
lose a little strength on the other
transmission. To receive Daventry,
remove the short-circuiting bar across
the loading coil holder and insert a
No. 150 coil in the socket, and readjust
the first condenser, setting the second
for whichever programme you wish
.to use as your alternative.

Hence, if 5 G B and 5X X are the
two stations you wish to receive, then
you must tune -in 5 G B on one of the
condensers, and after inserting the
coil adjust. the other one for 5 X X.
When you _remove the loading coil
always replace the " shorting ". bar.

'Tc;',t(Q90'8203?
PORTABLE SET

PROBLEMS.
-continued from page 388 a
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of the kind 'generallyconnected-with
mains writs.

It is a good plan when designing a
portable set to pick highly; efficient and
high -magnification valves for every
stage, so as to see whether there is any
general tendency to howl. This does
not mean to say that you will choose
all such valves in your final assembly,
but it is a good plan to try and pro-
voke trouble in this way. It is quite
simple to obtain stability in a set by
choosing low -efficiency valves. Stabi-
lity purchased in this. way is not:
worth having.

It is useless to design a portable set
on paper alone and then expect it
to work perfectly without practical

(Continued .as page 471.)
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experimenting. For example, in one
portable set I worked out, which had
a very, great popularity, the set was
extremely microphonic and gave great
trouble with the microphonic type of
howling with the first layout.

Wave -Change Switching
When the valve holders were set

back half an inch from the original
positions the microphonic troubles
ceased. In this case, of course, the
reflection of sound waves from cabinet
walls undoubtedly had a good deal to
do with it. Only those who have had
practical experience in designing port-
able sets can realise what small points
have a bearing on overall efficiency.

In the majority of cases, hand- and
body -capacity effects are due to the
leakage of high -frequency currents to
the low -frequency side, making the
whole set alive with high -frequency
currents. If your portable set howls
violently when you touch the loud-
speaker terminals there is something
wrong, and it should be remedied.

Is YOUR Set O.K.?
There is no doubt
about the efficiency of

POPULAR WIRELESS _El

SETS
Designed and built by
leading radio authori-
ties and tested in the
"P.W." Research

Laboratory.
= THEY ARE =, = GUARANTEED TO WORK .a--

FOLLOW =
,-=

POPULAR
n E

: WIRELESS E

- AND F:

;-'-- You Can't Go 'Wrong
=E Every Thursday. Price 3d.
'ThIll11111111111111111111111111111111111111111111111111111111111111111117:

The best cure for trouble of this kind
is to place a quarter-megohm grid
leak in series with the grid terminal of
each low -frequency valve, while the
plate of the last valve should have a
condenser shunted from it to negative
filament as close as possible to the
valve holder. The first L.F. coupling
should also be shunted by a con-
denser.

Wave -changing is, of course, easiest
effected when there is only one tuned

circuit, and Fig. 1 shows a few prac-
tical ways. For simplicity the frame
aerial has been drawn as a simple coil.
Fig. 1A shows how two equal -sized
frames can be used in series for the
long waves and in parallel for the 200 -
to 600 -metre band by a double -pole
double -throw switch.

To give you an idea of size it may
be said.that the two coils can each be
28 turns of No. 24 D.C.C. wire on a
frame of 12 -in. size, the turns being
wound practically touching. This
scheme is quite good where no reac-
tion is needed on the frame. If it is
desired to include reaction with this
frame -a very carefully worked -out
design is necessary. Fig. 1B shows a
scheme I have myself used quite
successfully with two separate frames,
one having 14 turns of wire on a frame
with 12 -in, sides, tapped at, the third
turn from the bottom, and the other
with 56 turns on the same size of
frame, tapped at 12 turns from the
bottom.

Avoiding Damping
On the long -wave side the short-

wave frame is left disconnected,
although, of course, the points joined
to filament in each case are common.
On the short-wave side the long -wave
frame is joined in parallel with the
short-wave, thus completely avoiding
any dead-end effects. No trouble is
experienced from the presence of the
short-wave frame when using the
long -wave, but without such a scheme
if we have the long -wave frame near-
by when the short-wave is in circuit,
the long -wave frame will have a
severe damping effect on the short.

By placing the long -wave frame in
parallel with the short-wave the total
inductance of the short-wave frame is
only slightly lowered.

A Third Method
The third method, shown in Fig. lc,

is used for quite a number of commer-
cial sets and consists of inserting a
loading coil for the long waves. This
scheme is not so efficient as a separate
long -wave frame.

Assuming that you have a good
loud speaker (and many are obtain -
at very reasonable prices), good
quality will depend on absence of
low -frequency reaction, absence of
high -frequency currents in the low -
frequency side, good, quality inter -
valve couplings, lack of battery
coupling, and adequate high -fre-
quency magnification to obviate the
excessive use of reaction.

Battery coupling can be largely
reduced in many cases by placing a
resistance of 20,000 ohms in the plate

(Continued on page 472.)
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A Home!
At Once!!

.MEN! Here is the chance of a lifetime! A GOLDEN
Opportunity in every sense of the word. It is au
opportunity for you to participate in the BIG
PROFITS now being made in the Electrical and
Wireless Industry-a business which has enlarged
enormously of late years, but which has not yet
reached a tenth of the sin to which it will eventually
attain. My new and improved Patents are in
increasing demand everywhere because they ore
such an improvement upon all others. This I cau
prove to you by Certified Tests.

A (3 exit-ILI:jive
Spare Time
11-usirtess!

The work is so easy that the whole family-including
the children-can help. Even though you have o;.
knowledge of Wireless or Electricity you can corn
mence at once to turn your spare time into CASH
and earn anything up to

300a Year/
No expensive " plant " or machinery, and no special
skill is required. I will supply you with all detail..
Entirely Free of charge. Your Kitchen or any small
Outbuilding can be your workroom. Nobody can
encroach upon your business ; it is protected under
Royal Letters Patent.

II GuA AN TEE
Your Profits.-Only a limited number'
are allowed to Manufacture, so your
Market can never be overcrowded. If
necessary I arrange to, purchase all
your stocks. Thus you are positively
certain of profit I

This is not a dying Industry but a rapidly growin;
one which is competing successfully against big
Combines. It has been established a decade and
offers a tremendous opportunity now.
Send at once for Full Free Particulars. Don't hesi-
tate-this is a Straightforward, Genuine, Honei,
Proposition. Commence to earn easy EXTRA aCs
NOW and become an independent Master Man

SENO THIS FORM NOW.
I " MODERN WIRELESS " COUPON

To Mr. V. ENGLAND-RICHARDS,
The England -Richards Co, Ltd.,

109, King's Lynn, Norfolk.
Sir,-Please send me at once, and TREE,

full details as to how I can Make Money
at Home in my spare time. I enclose 2d.
stamp for postage.

I Print your same and address boldly in capital letters
on a plain sheet of paper" pin this Coupon to it.
LModern Wireless, April, to2o.
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The Worlds
BEST

Battery Value
The new Iola 6o. -volt Columbia brings the

world's most famous battery into your home.
Columbia are definitely the world's best

H.T. Batteries and every discriminating
radio enthusiast uses them.

Columbia
RADIO BATTERIES

J. R. MORRIS, Imper;a1 House, 15 wingsway, London, W.C.2
SCOTLAND .1. 7. A1:7 IV/1/67/7", gre.i ala
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, Advertisements
As far as possible all advertisements appear-
ing in " Modern Wireless" are subject to
careful scrutiny before publication, but
should any reader experience delay or
difficulty in getting orders fulfilled, or should
the goods supplied not be as advertised,
information should be sent to the Adver-
tisement Manager, " Modern Wireless,"

4, Ludgate Circus, London, E.C.4.
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GAM-BRELL VOLUVERNIA

Is a small, neat, compact and
efficient Volume Control with a con -

61 9 tinuous and evenly variable control
from full strength right down to
nothing. Excellent for use with

Is r der, gramophone pick-up as well as radio.
Write for Components Booklet

GAMBRELL RADIO Ltd.
6, Buckingham Street, Strand, London, W.C.2
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of the detector valve at the point
where the coupling transformer or
resistance is normally attached to the
high-tension lead.

On the coupling unit side this
should be shunted to filament by a 2 -
or, better still, a 4-mfd. condenser.
When a screened -grid valve is used
preceding the detector, the anode -feed
scheme is also helpful, and as here we
are dealing purely with high -fre-
quency currents and do not wish to
cut down the voltage to the anode
more than we can help, a 3,000 -ohm
resistance and a .01-mfd. condenser is
useful. In some it will be found that
a seemingly microphonic effect is
obtained from the screened -grid valve
in a long and persistent ringing noise,
particularly marked when waves from
the loud speaker are able to impinge
on the valve; as may happen with
certain angles of the lid. I have
found this can often be completely
cured by reversing the secondary
leads of the low -frequency trans-
former.

CHOOSING VALVES V.t
&.- FOR PICK-UPS V,

From a Correspondent kc

NOOSING suitable valves for pick-
up work is not a. difficult task,
providing one bears one or

two important things in mind. The
first of these is that, assuming that
you are going to use the set also for
radio reception, you will be using
the detector as the first low -frequency
valve when the pick-up, is in opera-
tion, and therefore this valve must, be
capable of handling the volume
applied to it from the pick-up without
di stortion.

Less Volume Obtained
Furthermore, as you have no

chance of B.F. amplification or reac-
tion when the pick-up is in use the
low -frequency side of your set must
be capable of giving sufficient mag-
nification to enable you to get
sufficient volume on the loud speaker
without distortion.

An ordinary radio set somehow
seems to give an amount of volume
on radio which is never equalled by a
pick-up outfit consisting of the same
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valves coupled in the same way. In
other wards, if you take an ordinary
radio set, say, of the four -valve variety,
using a H.F., detector, and two L.F.
stages, then couple a pickup to the
set, using the detector as the first
L.F., it is usually found that the
set is capable of giving stronger signals
when used on radio than it is when
used on the pick-up, unless loud
records are being employed.

So, when running a radio receiver
for use with a pick-up as well as radio,
one must have the valves specially
chosen, control the radio volume,
and bring up the pick-up volume as
required, by carefully selected L.F.
valves.

A Practical Example
For instance, the writer knows of a

set consisting of four valves ; the first
being an ordinary neutralised H.F.
valve. followed by a resistance -
coupled detector using a H.F. valve,
followed by a moderately low-mag.
L.F. valve, and then an output valve
of the P.625A. type.
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On radio this set gave quite good
strength on a large speaker, and in
most eases on the local and on
5 G B it would certainly have to be
detuned quite considerably in order
that distortion due to overloading in
one or other of the stages should not
occur.

When a pick-up was tried, however,
the strength was not nearly enough,
and an R.C. first stage (detector)
valve was tried. This was quite use-
less as a pick-up first L.F. stage, for
the pick-up overloaded it on anything
but a soft record.

A volume control across the pick-
up, of course, did the trick of keeping
the volume down to prevent over-
loading of the R.C. valve, but when
such was the case the total output
strength was nowhere near sufficient
far really good reproduction, and was
certainly nothing like as strong as
that obtained by radio.

It was therefore decided to change
the R.C. valve back to the H.F.

(Continued on page 473.1
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GREENS! COILS
;P A REXP'

`TITAN'
COIL UNIT

151 -
as specified and
used in all

" TITAN " SETS.

"SIMPLE SCREEN" FOUR
Standard Copper Screen, 7" 6', 3 6

Orders executed by return of Post.

E. PA ROUSSI
10. Featherstone Bldgs., High Holborn,W.C.1

'Phone CHANCERY 7010.

PRE VENT THATACID CREEPING:
Amaca Bake,* Recess rot- tosulabl`

101?0 Mariam
Med arBiack)

Vaseline or
liras Trap

Bayed Brass Inseri

Standard
Accumulator Thread'

so Para.
CLIX KNOBS on your accumulator mean an end to cor-
roded terminals, bad contact, noisy reception, and all
the troubles and damage caused by the creeping of acid.
THE VASELINE TRAP in the Clix Knob makes corrosion
impossible and ensures clean contact. Connection is
mane by inserting Clix-Lov or Clix Parallel Plugs in
socket provided.

Red or Blach, 5d. each.

LECTRO LINX, LTD., Mid`,18'1,V,VLBSr.iVd/gel

Literature
Art & Music

A WEEKLY REVIEW
WITH A PERSONALITY

T,P'S WEEKLY is a
paper for those -

who like to know the latest
in the worlds of art, music,
the drama, and literature.
Every issue is a guide to good
reading -the latest novels
for your library list, poetry
for your leisure, essays for
your philosophical moments,
biographies for your enter-
tainment. Buy it regularly.

'T. P.'s
Weekly

Every Saturday, 2d.
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valve, and thereby be able to use the
maximum input from the pick-up,
and then to tackle the L.F. valves.
This was done, and the volume went
up considerably, but still it was less
than that obtainable by radio on the
same receiver, and the H.F. valve was
not getting all it could carry from the
pick-up.

Changing the Super -Power
Valve

The lack of strength was partly due
to the output valve, which, although
excellent in every, way and having a
large grid swing, and capable of
passing a large volume and giving
great signal strength when supplied
with a big input, was nevertheless
not of high enough magnification
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Going To Build A Set ?

F_ --

E= Price 1/6 each at any Booksellers,
E or 1 /9 by post from The Amal-

gamated Press, Ltd. (Wireless
Constructor Envelopes), Bear

 Alley, Farringdon Street,
London, E.C.4
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factor to give adequate volume with
the much weaker input passed to it
from the pick-up when the gramo-
phone was being employed.

Consequently it was changed for a
P.625, which had twice the magnifica-
tion factor, although the impedance
was somewhat higher. This imme-
diately worked a great change and
pick-up strength came up to much
better volume. Of course, the re-
quisite alteration in grid bias had to
be made, but no alteration was made
in the H.T., which was still kept. at
150 volts.

Had the P.625 been given its full
voltage of 250 volts, then, of course,
still greater signal strength would have
resulted, but in a comparative test
that would have been hardly fair, and
so the same H.T. voltage was used
throughout, the grid bias only being
altered.

' (Continued on page 474).
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Why not get one of the
WIRELESS CONSTRUCTOR

Envelopes ?

No. 1. The "Radiano" Three
No. 2. The "Concert" Four

K. RAYMONDRAYMOND
27 & 28a, LISLE ST., LONDON, W.C.2

Come to LEICESTER SQUARE TUBE.
This address is at the back of Daly's
Theatre. 'Phones : Gerrard 4637 and 2821

WE ARE OPEN
ALL DAY EVERY DAY Hours 9 a.m. to 8 p.m.
ALL DAY SATURDAY Sat. 9 a.m. to 9 p.m.
ALL DAY THURSDAY Sunday morning 11-1

HANDSOME OAK POLISHED
SPEAKER CABINETS 13 13 x

12111 (POST)
Cannot guarantee exact
pattern of franit panel.

but all good designs.

Blue Spot
66K (101) L
ADJUSTABLE MODEL
4 POLE BAL. ARM.
or CABINET, BLUE
SPOT and 12 BUCK-

RAM CONE.

THE LOT 35/ -
SIX -SIXTY MYSTERY RECEIVER

Kit of Specified Components:
,Magnum Brackets, 2/6. 2 Lokvane .0005 at 1016:
.0003 ditto, 9/6. 2 l'graph Dials at 6/-. 2. Plain
Dial, 1/6 50 -ohm Rheostat, 2/6. Neut, Con., 4/,
S. Fil. Jack, 3/9. 4 Vibro V.H. at 1/6. Kit of Coils,
32/6. Sovereign H.F. Choke, 5/, Climax " L.F.A."
Transformer, 25/-. R.I. Six -terminal S.L.L.F., 25/-.
3 Anti-mobo at 9/6. 2 mfd. Dubilier, 3/6; Do, .0003
and 2 meg., 5/-.
Total L9. 10. 9. Carriage Paid.

Add 1/- and
I will include 1 Best 21. x
7. Panel, Baseboard 21. x
10., Strip 10' x 2., 8
Marked Terminals, Wander
Plugs, Wi re, 9 -volt Grid Bias.

Exceptional offeror Cabinet,
21. x 7' x 10' deep. for
above Mahogany or Oak,
American Type, Hinged
Lid, grand quality, 15/-.

(With Parts only.)

TRADERS
DON'T Er. 1E1 G OURWHOLESALE

All usual lines (subject). We have manycomponents, coils, etc., not usually stockedby your present supplier. Wholesale Dept.open every day 9 to 8. Saturdays, 9 to 9,
Sundays 11 a.m. to 1 p.m.

WE STOCK WHOLESALE &
RETAIL :-Bulgin, Ferranti,
Ekco, Amplion, Celestion,
Igranic,. Liasen, M.P.A.,
Ediswan, Comm, Six -Sixty,
Colvern, Cyldon,McMichael,
Watmel, Lewcos, Polar,
Climax, Ormond, J.B.,
Py e, Polymet, T.O.C. Do.
biller, Lotus, W.B., Phillips,
Muller& and all standard
components, valves, etc.
Everready, Siemens Bat-
teries.
Squire Cone Outfits.
Bulgin All -wave Tuner 15/6
British General 18/6
Wales' 3 in 1 Test

Meter 8/6
Lotus Condensers:0005, 5/9; 0003 5/ 6
Colvern Master 3 Star

Dual Coil 17/6
Wearite Dual Wave

Tuner 151-
Wearite-Standard

Loading Coil 7/8
Dubilier K.O. Conden-
sers,FrictionControl,
0005 & -0003, each 12/-

Thutnb control, ditto 15'6
TelsenHadiograndL.F 12 6
Telsen Ace L.P.... ... - . 8 6
Brown11.Q.Speaker,R3 3 0
Amplion A.C.2, 3916

Model for 21l-
M.P.A. Popular Plaque

Speaktir 29 6
Ormond Turn -table for

Portables 6 ,

on
C

ordtaet
extra

rs eoxvear

charge).

BLUE SPOT
66K (101)
25/ -

Adjustable Model, 4 Pole
Balanced Armature

New 140 pp.
Illustrated Cata-

logue, 1/ -
The 1,- allowed off first

10'- order.ORN
.; M. Drum DiMOal,5/-: RhDe'/-
state, 6, 15 30 ohm., 2/-;
Midget, .0001 max., 4/-;
Log 0005 and 4 in. Dial,
6/-; Log. 0003 and 4 in.
Dial, 5/9. S.L.F. -No. 3
same price. We alway.,
stock all ORMOND PARIS.

MULLARD, SIX -
SIXTY, MARCONI,

OSRAM, COSSOR,
EDISWAN VALVES

S.G. VALVES
Mallard .. 22'6
Si.Sixty .. 22 6
Cossor .. 22/6

also
CLEARTRON 12;6

I SPECIAL M.W COUPON (64) 1

IAdvertising costs money, and in order
that I receive the benefit of my advertis-

Iing I am issuing this SPECIAL COUPON.
YOU NEED ONLY MENTION THE NUMBER. I

For every 25/- you spend (retail) you canIbuy for 3d. extra one of following lots:
S.M. Dial

F,
100 ft. 7/22 Copper Aerial, -12 yds. I

Lead-in, use and Holder, 12 Nickel Terminals,
I60X Coil, H.F. Choke, Permanent Detector, Battery

Switch, .0003 and 2-meg. Leak, 9 -volt Grid Bias,
Panel brackets, 6 -pin Coil Base, 100 ft. Insulated
Aerial, Loud Speaker Silk Cord, 30 ft. Covered Con-
necting Wire, 12 yds. Twin Flex, 100 ft. Indoor I
Aerial, Wavechange Switch, Reaction' .0001, 100 1t.

dSilk Frame Aerial Wire, 2 mfd. 6f ansbridge Con
enser.

IIII



iVlODERN WIRELESS April, 1929

Wireless Accessories
are specially de-
signed to minimise
the possibility of a
wrong or acci-
dental connection;
and each indi-
vidual part is of a
standardised size.
EELEX T14E. An Eye
Connector specially
suitable for connec-
tions to accumulators
to safeguard a short
circuit, etc. Red or
black sleeve.
Each
EELEX T14P. This
Pin is specially suitable
for making connection
to terminals, etc. Red
or black sleeve.
Each

EELEX T14S. Spade
End for immediate
multiple connections.
Nickel -plated. Red or
black sleeves.

EELEX TI4S. Each

These are a few of the Eelex Wireless Accessories, write for
the new EELEX BOOKLET S.67, which gives full details.'- a4)
EELEX HOUSE, BUNHILL ROW,
CHISWELL ST., LONDON, E.C.I

'Phone: Cie? kenzeell 9282-3-4.

EASY PAYMENTS !
ANY MAGAZINE SET BUILT TO
ORDER, OR ANY MAKE OF SET
SUPPLIED ON PAYMENT OF FIRST
OF 12 EQUAL MONTHLY PAY-
MENTS. NOW YOU CAN GET
YOUR COSSOR, MILLARD,
MUSIC MAGNET OR TITANS, Etc.
111 PAGE CATALOGUE & FORMS,

POST 60- FREE
CITY & GENERAL RADIO CO., LTD.,
46, Watling Street, London, E.C.4-
TEL. ; CITY 92811. N.B.-ESTAlt. 7 YEARS.

The Picture Paper with the MOST News

:. SUNDAY GRAPHIC

SOLVE ALL H.T. TROUBLES

SILENT
ECONOMICAL

JARS to axed) x 15° sq. 3 dos.
2}/XS, new type, ltd. doz. SACS._ 112 doe.
Sample dos, OS volts), empiric will
bands and electrolyte, 4)1. post 9d.
Sample unit, 6d. Illus, booklet free.Bargain list fres.
AMPLIFIERS X- 3 -VALVE SET £5
M. TAYLOR, 57, Studley Road,

STOCKWELL. LONDON.
PLEASE MENTION " MODERN WIRELESS "
WHEN REPLYING TO ADVERTISEMENTS

Egee@fg,@@,E8,6mgs
CHOOSING VALVES ty3
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When turned on to radio, however,
the set now overloaded horribly at
" full tune," the last valve distorting,
and the set had to be detuned in order
that pure signals could be obtained.
When these pure signals were ob-
tained, however, it was noticed that
the signal strength was just as great
as when the P.625A valve was in posi-
tion. In other words, it was now
possible to use the set on radio with
the ordinary H.F. valve in the detec-
tor position, and a higher magnifica-
tion valve in the last stage.

The Output Valve
It might have been thought that

the magnification could have been
brought up by using a higher magni-
fication intermediate valve in the
first L.F. stage of the radio set; this
was tried, and a slightly higher mag-
nification valve was found advanta-
geous. But on increasing this magni-
fication factor by using d steeper slope
valve the pick-up caused overloading
of this valve, and the one previously
used was resorted to in the end, as
this did the trick quite well without
overloading.

No doubt just as big signal strength
could have been obtained if we had
increased the magnification factor of
this valve and still kept to the old
P.625A, but the handling of the set
would have been difficult, due to the
likelihood of overloading of this inter-
mediate valve. It was therefore
found best to keep the valve with its
impedance of somewhere about 10,000
ohms and a magnification factor of 10,
and to make up on the last stage.

Careful Consideration
Necessary

Of course, all this was done by trial
and error, and it is very often neces-
sary to do it this way if one wants
absolutely the utmost from a receiver.
For average work it is not necessary
to work so finely as was done in this
case, but when choosing valves for
a new set which is to be used as a
Radio -Gram receiver, and which has
to deal therefore with both radio
and pick-up impulses, it is advisable
to think carefully about the valves
and to decide for oneself-by trial if
possible-or, if not, by careful con-
sideration of the makers' character-
istics, which valves are likely to serve
the dual purpose best.
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the harmonics of 200 -metre trans-
mitters, either intentionally or other-
wise. Early in 1923, however, the
amateur world was buzzing with
waves /00 metres long which were
now permitted to amateurs in the
United States, and it became clear
that even shorter waves might be
commercially used for long-distance
communication, though, so far as
.our knowledge went, they were
subject to almost complete fading at
certain times of day and season.

Early in 1923 the great wireless
companies began to investigate the
matter. The Radio Corporation of
America erected short-wave plant in
Maine, and the Marconi Company
arranged experiments based on the
Cornish station of the company.

Birth of the Beam
The first commercial message on

short waves was sent from Maine to
Buenos Aires in September, 1923,
but such messages were still subject
to pronounced fading. The first
British commercial messages organised
by the Post Office, following their
experiments of 1924, suffered from
similar irregularities.

However, about this time the British
Government ordered from the Marconi
Company, -on the recommendation of
the Wireless Telegraphy Commission,
a number of short-wave reflector
stations-now called " beam " sta-
tions-for direct communication with
the Dominions during certain hours
of each day.
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The Dominions followed suit, and
thus the whole Empire scheme under-
went, in less than a year, a consider-
able change. From our present point
of view the interest of the story lies
in the fact that on this occasion the
change was brought about by a
discovery, and not by a patented
invention.

(Continued oil page 4754
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In studying the history of the
inventions concerned in a great
venture, such as the Empire wireless
network, we find that a few inventions
become universally indispensable ;
others rank as mere alternatives to
one another, giving almost equal
performance ; whilst still others, after
a show of early promise, sink into
oblivion.

We see that the inventor has often
little choice or even foresight in
respect of the future of his invention

fourteen in a carriage to Margate on
a sticky Bank Holiday and making a
cockle -lunch on the sands-if you take
my meaning. Never am I likely to
meet Mr. Asterisk, of Daventry,
speeding to Blackpool at Lancashire
Wakes' time upon his motor -bike,
With " peach -perch " complete with
" peach " behind him.

Instead, I am made very conscious
that Mr. Suchanone lunches only at
the Marlborough Club, and that Mr.
Asterisk takes his holiday with the
ducal house -party at Bagwigge Hall,
shooting grouse over His Grace's moor.
And to me, gazing upon the forest of
aerials that bespread the network of
mean streets and horrible slums south
and north-east of the Thames-not

"POPULAR WIRELESS"
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that sometimes he does not know
wherein his invention is meritorious
or, indeed, which part of his invention
to patent.

If there is any general rule, it is
that the early inventions have the
best chance of immortality and indis-
pensability, and that those coming
later tend to concern themselves
with improvements in sections of the
subject, or in details of the apparatus.
Sometimes, however, a later invention
earns the greater financial reward,
for an improvement in detail may
prove to be very profitable if it
results in displacing something more
costly to install or operate.
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winning personality in our announcers.
In a word-leadership.

I may be a little prejudiced, but I
cannot help feeling that there is just
a trifle too much " culture " about our
present-day announcers. A hint too
much of " superiority." That inde-
finable atmosphere which one in-
variably detects amongst platform
speakers for the League of Nations.
A suggestion that they are really
beings from another planet, con-
demned for a while to share our poor
mortal husk.

Never, for example, can I picture
Mr. Suchanone, of 2 L 0, as travelling

to mention the awful " backs " of
Leeds, Sheffield and the like-this
seemingly studied aloofness on the
part of our announcers from the
simple humanities of life strikes as
something more than a pity.

Straight -Jacketed Announcers
Surely it should not be difficult to

hit the golden mean between the
Homeric laughter of yesterday and
the aristocratic precision of to -day.
We all wish to hear our noble language
beautifully spoken. But Shakespeare
could write speeches for Oberon and
Bottom with the turn of a page.
Caliban and Ariel jostle each other
within a couple of lines.

The B.B.C. is, I think, far too much
afraid of criticism. Thus it plays far
too much for safety. It straight -
jackets its announcers. Hearts (or
human nature), as W. S. Gilbert
reminds us, beat with equal fervour in
Belgrave Square and " the lowly air
of Seven Dials." And I should like,
as I say, to have the announcers
given their heads occasionally to set
those hearts a -beating, to move the
humanity in us.

In the meantime, here are some of
our old friends back again as Directors
of Ceremonies. May we take that as
a happy augury for the revival of the
Spirit of Youth? Or have they (hor-
rible thought!) emerged from retire-
ment with beards and whiskers ?

Heaven forf end so grievous a
calamity in these dark days when we
need all the cheer obtainable !
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South Africa
Since the installation of the beam

service between Great Britain and
South Africa over 300,000 messages
were sent from South Africa last year,
which represents an increase of about
100,000 upon the previous year.

S.O.S.
In order to ensure that no S.O.S.

shall be missed, the United States
Naval stations which broadcast wea-
ther and other information for the
use of the Fleet have now arranged
to cease transmission for a period of
three minutes twice in every hour, and
to switch over to listen for the
S.O.S. on the " distress wave-
length used by shipping.

Radio Toulouse
Some severe difference of opinion

has arisen between Radio Toulouse
and the French Postal Authorities in
connection with the operatic per-
formances which have been given for
some time from the Capitole Theatre.
Instead of using a landline, a radio
link is used and the performances
are relayed from the Capitole Theatre
to a special receiver which is situated
011 the Plateau de Balma, the wave, -
length used being 93 metres.

Plan de Bruxelles
The Plan de Bruxelles, of which such

high hopes were entertained. is not
working out according to programme,
and Mr. A. R. Burrows, the Secretary

WIND OOOOOOOOOOOO

General, has apparently received a
great many criticisms of the Plan and
suggestions for its amendment. There
is a great deal of interference on the
Continent, and although the inter-
ference problem is not nearly so
serious in Great Britain it is by no
means non-existent here. Since the
change -over it is pretty definite that
heterodyning has actually increased.

An American Invention
A new instrument for determining

the height of an aeroplane above the
ground was demonstrated recently at
the New York Aviation Show. This
instrument depends upon the princi-
ple of sending out waves and making
observations upon the reflected waves.
Using acoustic waves it is possible to
determine the height by observing the
time between the sending out of the
sound and the returning of the echo,
and this method has been largely
used by ships for " acoustic depth -
sounding." Of course, the velocity
of sound in water is different from the
velocity in air, and allowances have to
be made accordingly.

The altimeter (as the new American
device is called) may also be employed
using radio waves by a special and
ingenious system of triangulation.

Portugal
At present there is only one

broadcasting station working in Por-
tugal, and this is a private station
operating under the call -sign of

Postus Amador POEEA, Lisbon,
Portugal." The wave -length is about
310 metres.

Beam Transmission at Hartford
A new high -power station at

Hartford, Connecticut, U.S.A., has
adopted the beam transmission
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owing to the increasing ether con-
gestion in the States. Another in-
teresting feature of the plant at
this station is that the full 100 per
cent modulation is to be employed
in order to make the greatest use
of the 50 kilowatts of power available.

Automatic Telegraphy
A device has now been perfected

which will send out S.O.S. signals
automatically once it has been started.
The machine is not unlike a small
portable typewriter in appearance,
and in addition to the S.O.S. it will
also send, by wireless telegraphy,
transmissions of latitude and longi-
tude, call -signs and certain other
signals, and can be operated by any
one unacquainted with the code.

A Record
The R.A.F. wireless station at

Cairo has sent a message to Croydon
Aerodrome stating that telephone
conversations sent out by an aero-
plane, which was carrying out tests
with a Marconi short-wave experi-
mental transmitter, while flying over
England, were distinctly heard in
Cairo. This would appear to be a
record in long-distance transmission
from an aeroplane in flight.

Java to Buenos Aires
With commercial service by tele-

phone between America and Europe
and between Holland and Java, all
records for 'phone communication
have been recently broken. On
October 16th, Bandoeng, Java, spoke
with Buenos Aires (Argentina), via
Kootwijk (Holland), and Berlin (Ger-
many). The rather circuitous route of
the message covered about 16,000
miles.
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POPULAR WIRELESS-the Paper that made WIRELESS POPULAR
Published every Thursday.

INDEX TO ADVERTISERS

Page
Bedford Electrical & Radio Co. Ltd. 469
Belling & Lee, Ltd. .. .. 453, 468
Bowyer -Lowe Co., Ltd. .. .. 463
Brown, S. G., Ltd. .. .. .. 447
Burne-Jones & Co., Ltd. .. .. 373
" Beltway " Wireless Books.: 469
Carrington Mfg. Co., Ltd. .. 467
Celestion, Ltd. .. .. 470
City & General Radio, Ltd. .. .. 474
Clarke, H., & Co. (Mier.), Ltd.

.

. 467
Cossor, A. C., Ltd. .. 3 74, 451

Day, Will, Ltd. .. .. 466
Dubilier Condenser Co. (1925), Ltd... 467

Price Threepence.

Page
Eagle. Engineering Co., Ltd... .. 453
Eastick, J. J., & Sons 474
England -Richards Co., Ltd. .. 471
Ferranti, Limited .. 453
Formo Company, The 467
Gambrell Radio, Ltd. . 472
Garnett, Whiteley & Co., Ltd. .. 454
Hughes, F. A., & Co., Ltd. .. 461
Igranic Electric Co., Ltd. .. 465
Impex Electrical, Ltd. .. 463
Jackson Bros. 475
Lectro Linx, Ltd. .. 473
Lewis, S. W., & Co., Ltd. .. . 469
Lissen, Limited .. 443
London Elec! Wire Co. & Smiths, Ltd. 464
Metro -Vick Supplies .. .. Cover iii
Morris,. J. .. 472

476

Worth Double.

Page
Mullard Wireless Service Co., Ltd. Cover ii
Pickett's Cabinet Works .. 466
Paroussi, E. .. . .. 473
" Popular Wireless " .. .. 465
Raymond, K. .. .. . , 473
Ready Radio Supply Co. .. .. 468
Rothermel Corporation, Ltd. .. 462
R.I. & Varley, Ltd. .. .. Cover iv
Taylor, M. .. .. ..
Telegraph Condenser Co.. Ltd.
Telsen Electric Co., Ltd. ..
" T.P.'s Weekly " .. ..
Whiteley Boneham & Co., Ltd.
Wireless Pictures (1928), Ltd.

.. 474

.. 454

.. 465

.. 473

.. 467

.. 457

All communications concerning advertising
in "Modern Wireless " must be made to
John H. Idle, Ltd., 4, LudgateCircue,Londotk

E.0 .4. Telephone : City 7261.

VIZ



April, 1929 MODERN WIRELESS

METRO-VICK SUPPLIES (Prop.: Associated Electrical Industries Ltd.), 153, Charing Cross Rd., London, W.C.2
111



MODERN WIRELESS April, 1929

Kingsway House, 103, Kingsway, London, W.C.2.

secisolis
130.1"11Meitid.

"

9riflitilillutft31/sq
llitujrWEST:itnglithe

ELKIRGII°SEOtylr Rect.

C

A.C., H.T. ELIMINATOR
£12 - 10 -- 0

D.C., H.T. Eliminator, S7-0-0

UNIVERSAL
TRANS-

FORMER-7 -6

For the listener who really
desires to dispense with bat-

teries and invest in a substitute
which will last indefinitely,

the R.I. & Varley Eliminators
are undoubtedly ideal.

They give an output suitable
for the largest set and
highest voltages. They
are real engineering jobs and
have been adopted by a num-
ber of Borough Councils and
Electric Supply Corporations.

We can also supply every
component used in these
eliminators for those wishing
to build their own apparatus.
Our Universal Transformer
and Metal Rectifier Trans-
former are typical examples,
and our Heavy Duty Chokes
are acknowledged the standard
of the industry.

H.T.
METAL RECTIFIER

TRANSFORMER
£1 -8 -6

A.C.
COMBINED

ELIMINATOR

A.C., L.T.
ELIMINATOR
£10 -8 -

.`THE MARK OF BETTER RADIO
Telephone : Holborn 5303

Printed and published by the Amalgamated Press, Ltd., Fleetway House, Farringdon St.. London, E.C.4, on the 1st of each month. Address for advertisements only :
John H. Lime, Ltd., 4, Ludgate Circus, E.C.4. Telephone: City 7201. Registered for transmission by Canadian Magazine Post. Subscription rates: Inland and
Abroad, 17/- per annum ; 8/6 for six months. Sole Agents-Australasia : Gordon 3: Gotch (Australasia), Ltd. ; South Africa : Central News Agency, Ltd..
-April. 1929. D/B,


