SIR

AMBROSE FLEMING
D.Sc., F.R.S.

writes in this issue




¢ Television

To-day and To-morrow

SOME
PRESS OPINIONS

DAILY NEWS
** Many secrets of the apparatus used are revealed in detail for the
first time in this book, together with full technical information about the
system, put in simple language specially for the wireless amateur.”

ELECTRICAL TIMES
“ This book is of very considerable general interest. It sets out
very clearly the outstanding developments and achievements in the
evolution of television broadcasting.”

YORKSHIRE POST
“The book is neither dull nor farmidable for the non-technical
reader ; in addition to the diagrams, this book is excellently illustrated
by almost fifty photographic plates.”

ELECTRICAL REVIEW

** The illustrations are good, well chosen and interesting, while the
diagrams and sketches are numerous and clear. It is well worth careful
perusal by anyone interested in this entertaining subject.”

ABERDEEN PRESS AND JOURNAL
* The subject of television is dealt with in an admirable and non-
technical manner, and we are led through essentially intricate phases

to a clear appreciation of \_vhat has been done, what takes place, and the
possibilities for the future.

SUNDAY GRAPHIC
** Every branch of the subject is simply but exhaustively dealt with,
and both principle and practice are made abundantly clear ; it is a book
for the expert or the beginner.”

BIRMINGHAM DAILY MAIL

“ It is at once one of the most authoritative books on the subject
yet published in this country, both as an historical outline of the research
and the many demonstrations that have been given during the past few
years, and as an exposition of the technical processes involved in this
new and astonishing development in the science of wireless.”’

NOTTS GUARDIAN

** The authors have kept in mind the fact that many persons interested

in wireless have no very deep knowledge of electrical matters, and have
written a book which the amateur will readily understand.”

BIRKENHEAD NEWS

“ It is essentially a book for the person who knows little or nothing
about television, and is so simply written, so free from those technical
terms which often mar a book otherwise good, that even the most
untechnically minded of us are able to understand it.”

- By SYDNEY A. MOSELEY
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Television,
put to its
Jirst
commercial
use!

at the
HAIRDRESSING
FAIR of FASHION

Acknowledged leaders in their

own field, Eugene Ltd.—Perfec-

ters of the permanent wave—

have been the first also to discover

a real commercial use for Baird

Television — that intriguing de-
velopment of wireless science.

At our Stand just inside the Main
Entrance at the forthcoming Hair-
dressing Fair of Fashion, Olympia
(Nev. 5th to 13th), visitors will be
able to see an actual demonstration
of the famous Eugene Method
transmitted and received by Baird
Television, and will learn how the
patented Eugéne Sachet coaxes the
hair into soft, lovely, natural waves.

No Eugeéne Wave
is genuine unless
given with this
Sachet

Be sure you get a genuine Fugene Wave
with the genuine Eugene Sachet.

Booklet describing the Eugene Method
and specimen Sachet free on request from

EUGENE LTD.,
31, DOVER ST., PICCADILLY, W.]1.

CUGENE

PERMANENT WAVES

PARIS : NEW YORK : BERLIN : SYDNEY
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THI$S MONTH'S CAUSERIE

UR columns this month give very full details of = we extend a hearty greeting. We hope that we may
the success which attended the demonstration of ~ count upon you as regular readers from now on.

Baiid screen television at the On page 353 will be found an
Scala, Berlin. Local difficulties were ¢ /—— = v order form which can be filled in
met with by the engineers entrusted o ) ] and handed to your ncwsagent.
wita the installation of the apparatus, Editorial, Advertiseraent & Publishing This will ensure the regular delivery
but these were soon overcome. Cliitzs8 of your copy. or, alternatively, an

Tribute has been pad to our  lelevision Press Ltd., annual subscription of 7s. 6d., sent
direct to 505, Cecil Chambers, will

German associazes who contributed . , ;

their quota in the making of 505, Cecil Chambers, Strand, bring you twelve monthly issues,
scientific hisiory, and it has been lbsrictor, WIS, delivery being post free.

our pleasant duty on more than - Telephone: Temple Bar 8169, The future of television depends

very largely on vour whole-hcarted

one OCC.aSI.OK? to giVC credit to [hOS.C Subscription Rate, 7/6 per annum, Post Free. d d K .
rcspon51ble in that country for their American Rate, $2.50 per annum, Post Free. SUpFOI[',. Sl i @ .er. tg 5 549 0
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v n ” should be typewritten. e read regularly by all who have
To New Readers ok that cause at heart.
Arnother event which is still fresh ™ 7o 2 nf
in our minds is the recent Radio Features of f/.)" Month '
Exhibition at Olympia. The TELEvisSION Magazine was Television has a worthy supporter in the person of Sir
on sale on the Baird Company’s stand, and to the Ambrose Fleming, D.Sc., FR.S,, and we welcome his

hundreds of purchasers of the journal for the first time contribution on a most intriguing scientific discovery.

Entive Contents of this Journal copyvight in the U.S.d., 1930, 5y Telewision Press Lid.

Foreign Transiation Rights Reserved.
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With his characteristic vigour he unfolds a wonderful
story concerning wireless signals coming to us from the
contines of the universe and “ clears the air ” on matters
of vital interest.

Mr. Sydney A. Moseley, who went to Berlin with
the big screen, gives an insight into the points which
cropped up during his stay in that city, and includes
a list of some of the leading politicians and artists who
lent their aid
to this first
continental
demonstration.

An item of
particular
constructional
interest ap-
pears from the
pen of Mr.
H. J. Barton
Chapple. Good
results from
your television
apparatus  can
only be assured
if the receiver
handling the
vision signals
is functioning
satisfactorily.
Our contribu-
tor shows you
how to con -
struct a testing
unit which will
enable all the
important
measurements to be taken with ease, and we are con-
vinced that this will prove a boon to our readers.

Other features of topical, theoretical, and general
interest will be found to suit every taste,and the comments
of readers are invited, together with suggestions for
articles which are required to elucidate any problems
connected with their television experiments.

Trade Notes

You will find that we are introducing this month an
item which we intend to make a regular feature. This
is our Trade Notes of the Month. We receive so many
enquirics from readers as to where they can obtain
apparatus, coupled with queries as to quality, that we
feel the need will be met best by dealing with a number
of products each month, giving the results of our tests
and recommendations.

Naturally we invite the trade to furnish us with
catalogues and details of their new products as they are
marketed, as well as apparatus for test, for in this way
we shall make the feature of real importance to our
readers.

“Waves over the Waves”

We were rather intrigued by the announcement
quoted above. It emanated from Messrs. Eugene, Ltd.,
who, at the Hairdressers’ Exhibition at Olympia, are
making a very novel use of Baird television. From
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Berlin's largest music-hall. the Scala, with its sign * Fern-Sprech-Sehen,” announcing
the demonstrasions of Baird screen Television.

a transmitter on the first floor this company will transmit
over land lines to “ Televisors ”” on the ground floor
the latest points on permanent waving.

A few simple but essential features will be demon-
strated and, at the conclusion, a model with her hair
completely waved will show conclusively that television
can reproduce a wealth of detail which some sceptics
still think is impossible.

Television
Facilities

In reply to
many corre-
spondents, the
new Baird
station will be
open within a
short  period.
This station is
nowW In course
of construc-
tion at Kings-
bury, near
Hendon, and is
licensed by the
Postmaster-
General 1o
cmploy two
wavelengths
and will be
controlled
by the Baird
interests.

The trans-
missions will, at
first, be only of
an cxperimental nature, both wavelengths of 49! metres
and 155 metres being used for the radiation of vision.
It is stated that the power used will be goo watts.

The 1wo wavelengths have been allocated to the Baird
Company so that their engineers can determine the
“ carrying propertics ” of the two waves, and the
available sideband will be 30 kilocycles. Readers will
appreciate, therefore, that it should then bepossible to
transmit considerably more detail than can at present
be accomplished with the g-kilocycle allocation used
through the B.B.C.

The call sign of this station is 2TV, this being the
call sign allocated 1o Mr. Baird for the original television
transmissions which took place from Motograph House.
It is worth recalling that this original licence for 2VT
was the first experimenial television licence in the world,
and it is fitting that the same letters should be used for
the station which is now being erected.

First Lady Violinist to Televise

One of the most interesting transmissions which takes
place from time to time is that of a violinist.  Several
appreciative letters have been received regarding the
playing of Miss Mercia Stotesbury, who is now known
as “ the first lady violinist to televise.”

Miss Stotesbury’s violin can be distinctly seen in the
*“ Televisor,” and she herself happens to have an ideal
face for television, so that next time she broadcasts we
recommend readers not to miss looking-in.
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1'HOSE GHOST IMAGES

ROM time to time the columns of our magazine

have contained references to ghost images which

apparently have puzzled those watching them
on their vision apparatus. In view of this we have
pleasure in quoting an extract from a Bristol newspaper
in which prominence was given to an address delivered
by Prof. K. V. Appleton. It will be seen that the
lecturer offers an explanation of the phenomena, and
due acknowledgement was made to one of our readers,
Mr. W. B. Wcber, for his assistance in supplying ghost
inage data.

Wireless Echoes
Prof. Appleton’s Tribute to Bristol Amateur

Appreciative reference was made by Prof.
Ii. V. Appleton, the well-known authority on the
Heaviside layer and the phenomenon known as
““Wireless Jichoes,” in the address he gave at
the Victoria Roomns last night, to the first very
excellent data given him by a Bristol wireless amateur,
Mr. W. B. Weber, of Balnioral Mansions, whose
Sunday morning transmissions are well known
‘throughout the city. In fact, the information sent by
Mr. Weber in response to the lecturer’s appeal for data
on any ‘‘ ghost’ images in television transmiissions
had proved miost helpful in the research work done
by Prof Appleton, and in addition the diagrams sent
by Mr. Weber were thrown on the screen to illustrate
a point in the address.

There was a very large and distinguished audicnce
present, including Sir Oliver Lodge, the distinguished
scientist, who presided, and who referred to the
lecturer as the man who knew as much about the
echoes as anybody. The Lord Mayor was also present.

In speaking of the mysterv surrounding the echo
often noted in Morse transmission, telephotography or
television when being sent from a distant station
on short waves, Prof. Appleton said some of these
echoes exhibited a wide diversity of types, some of
which could be accounted for, but others remain a
mystery. To a practical man using wireless for the
transmission of Morse, etc., the echoes were somewhat
embarrassing, as they gave rise to multiple signals,
and in television at a great distance the image of the
person televised was often accompanied by a *‘ ghost ”’
image just peering over the head of the main one.
"This was where Mr. Weber’s data proved so useful.

Very Accurate Timing

The scientific interest of tliese, however, was very
great, for their investigation was vielding information
that could hardly have been obtained in any other
way. In almost every case it is considered that the
waves causing the echoes have made one or more
journeys into the upper regions of the atmosphere
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and back, so that their retardation in time behind the
main signal can be explained. TUsually the echo
occurs about one-thousandth of a second after the
main signal, so that very accurate timing methods
have had to be devised to measure the intervals. At
present the timing can be carried out to a hundred-
thousandth part of a second. In other cases the echo
signal comres so long after the main one that an
ordinary stop-watch can be used, the delay often
amounting to as much as half a minute.

These echoes of long delay are the most mysterious
of all, and there is niuch diversity of opinion as to

Mr. Weber, who rendercd such valuable assistance to Professor
E. V. Appleton with his glost images. is here shown seated
operating the controls of hiz Baird - Televisor.”

their origin. Prof. Stormer. the distinguished Nor-
wegian scientist, suggests that thev are due to waves
which have penetrated the Ilcaviside layer and
journeyed into outer space, ultimately being reflected
by a vast stream of clectricity shot out by the sun.
To obtain further evidence on this point, the I‘rench
Fclipse expedition to Indo-China last year imade
special observations on short wave echoes and found
that, at totality, the echoes disappeared, although
they were clearly heard before and afterwards. This
result has been argued as being against Stérmer’s
theory, but the matter cannot be said to be settled
definitely yet.

Sir Oliver J,odge proposed a vote of thanks to the
speaker, and this was seconded by Dr. Conelly, of
U.S.A.
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1 B 18 Sereen in Germmzy

» Sydney A. Moseley

EADERS  who followed the epoch-making

denonstrations of the big screen at the Colisemn,

London, will no doubt be equally thrilled
to hear that similar demonstrations were given
recently in the Scala, Berlin’s largest music-hall.

A good many wiseacres shook their heads when it
was snggested conveving the whole paraphernalia
from London to Berlin. They pointed out that,
while possible under the best conditions at home,
the ditficulties that would be encountered in attempting
an experiment of such a nature in a foreign country,
where all the conditions were new, and after the
apparatus had had to withstand the joltings and

Miss Mand Hansen, the first German girl to appear in Berlin
with the Buird screen, is here seen al the studio in Friedrichstrasse,

joggings of the lengthy journey, would be well-uigh
insuperable.

The pessimists, however, were, as usual, confounded,
and the transmissions which took place twice daily
for a fortnight were a pronounced success.
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At the same time certain inevitable snags mani-
fested themselves at the onset. Local electricians,
who were confident that they could supply all the
needs of the Baird engineers, were rather misinformed
as to the true state of affairs.

For instance, at the ScalaTheatre those responsible
stated that the electrical supplies were 200 volts A.C.
and 200 volts 1).C. \When the Baird engincers arrived
in Berlin and were settling down to begin the experi-
ment, lo and behold it was found that the supply was
125 volts A.C.

Did thev despair ?

They did not. With the aid of the Baird associates
in the I'ernseh \.G.-- you know, the sister German
company in which the Baird Company is a partuer
these difficulties were soon overcome and in particular
my friend, Dr. Goerz, who is managing director of
the Fernseh A.G.. proved a tower of strength.

Let me give you some idea of what was needed in

order to show the German people that big screen
television was something more than mere talk.

There was, first of all, the studio to fix up. One
had to find two or three empty offices and completely
equip them in a short space of time with benches
tables, heavy curtains, floormatting and a thousand
and one gadgets which the amatenr especially will
appreciate.

Within a week three offices were transforined into
a studio, transmitting room and engincers’ offices.
In addition, of course, there was a reception rooni.

All that was at one end.

At the other end, the Scala, equal difficulties were
enconnterced. Here again some of the data supplied
to the Baird engineers proved to be incorrect. Iior
instance, take one “* detail.”  I'he measurement of the
stage door was given as such that it would have
cnabled the caravan containing the screen to enter on
the stage without mishap.

When the caravan at length arrived at the stage
door it was found that the door was too small!

Again, did the pioneers despair ? Again the answer
is, they did not ! The stage nranager of the Scala and
liis men set nobly to work and knocked down nmiany
inclies of thie wall of two or three feet in thickness!
All through the piece the whole staff of the German
theatre helped enthusiastically. General-Director
Marx proved a first-rate sportsman in the whole
business. He readily appreciated the fact that in
presenting television on the big screen for the first time

TELEVISION for November, 1930



in Germany lie was making history for the Scala —by
the way, one of the finest theatres 1 have ever seen.

The greater question of electrical power was et
by Dr. Goerz supplying immediately a special generator
which was Dbrought post-haste from the Zeiss-Ikon
works at Zehlendorf. ‘Then, mark vou (and this was
a new experiment so far as foreign land lines
were councerned), the distance between the studio
in the I'riedrichstrasse and the screen on the stage of
the Scala Theatre was no less than seven kilometres.
Wiring to the extent of three additional kilometres
was necessary, so that between the studio and the
screen there was 1o less than ten kilometres of wire.
In London the distance between the Baird Studio
and the Coliseum was a matter of about a quarter of
a mile.

Then, again, a new amplifier was being tried out and
one would not be able to tell until the last moment
whether it would '* work " or not !

Well, this gives an impression of the magnitude of
the experiinent, and of the risks taken by the Baird
Company to put Britain on the map in Germany
so far as practical television was concerned.

AMter all, in order to achieve big things one must
take some risks,

The arrangements were that the demonstrations
should start on the Monday, and actually all the
difficulties were overcome by that time. although
some disappointment was experienced in not being
able to give a special press demonstration the previous
day.

But when the screen was seen for the first
time in public in Germany general amazement
was expressed, not only by the lay public, but
by the body of interested scientists, both in
Berlin and other parts of Germany.

No fewer than 26 performances were given, and
from beginning to end there was not a single hitch.
Indeed, it was the unanimous opinion of the Baird
engineers that the picture was even better than that
shown at the Coliscum, London. This, I think, is a
remarkable achievement considering the language
difficulties and the local technical problents.

There was, of course, another trouble to overcome,
and that was in regard to artistes. But here Captain
Pogson, of International Productions, Ltd., came in
very handy with his perfect knowledge of German,
and the artistes whom he engaged proved most satis-
factory.

There was Max Steidl, the well-known comedian,
who sang one of Germany’s popular songs and could
make extraordinary grimaces; Mr. Wolff Sclicele an
accompanist, whose face came over very well; and
last, but not least, an excellent young German
soubrette, Maud Hansen, who sang not only with
charm but with an intelligent understanding of the
needs of the “* Lelevisor.” IFraulein Hansen, in fact,
scored an immense success, and was immediately
offered engagements on the strength of these television
performances.

Despite the rush in which proceedings were arranged,
many of Germany’s notable politicians and artistes
came to the studio in the I'riedrichstrasse tobe televised.
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Among them were Dr. Bredow, the ' Sit Jolnr Reith ”
of German broadcasting who appeared twice, Max
Steidl, Senta Soneland (German ** Marie Lloxd™),
Dr. Herold, editor of the Munich Medical Weekly
Review, physician to ex-King Amanullah, Lvelyn

Dr. Paul Goerz. Chairman of the Fernsch AA.G.. who rendered
such raluable assistance while tue large screcrc was
heing showr in Berlin.

Holt (famous screen and film star), Hans lirwin Hey
(famous opera singer). I‘elix Josky (popular author
and poet), Kurt Vespermann (Germany’s “ Charles
Hawtrey ”'), Manni Zeiner (revue star), Henri Lorenzen,
N. A. DPogson, Hans Jungermann (German Sir Charles
Wyndham '), Marianne T Winkelstern (the German
“Paviova”), Max Mensing (from the Berlin Grand
Opera House), Gertrude Hesterberg (the German ““ Lily
Lilsie,” leading in The Merey Widew), Ines Monlosa
(stage and screen star), Leo Monosson (from the Neues
Theater am Zoo, in his famous song T2 Valse in the
Sleepery, Manny Ziener (revue star), Ludwig Manfred
Lounuel (famous comedian), Paul Heidemann (of the
State Opera, Berlin), Dr. von Bredow (Secretary of
State), lirika Aderholt (famous actress), Minister of
State Dominicus (Minister of Health and Air), Wilhelm
Bendow (operatic singér), Captain Hermann Kohl
ocean flver (* Bremen.” Koht aad von Halefeld),
Llisabeth Pinajeff (Germany's “Greta arbo ™).

Altogether one more mnotable chapter in  the
fascinating history of Baird television.
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I have not had an opportunity of dealing with
all the letters that have been sent to me recently, but [
most quote one from Mr. Thomas Bamford. of Bognor
Regis, in which l.e sayvs:

“ Apropos of ;your article ' Enemies —and Friends
—of British

“Any man in Iingland who does not encourage
British television deserves to be black-listed. We
are to keep the U.S. from daminating the television
field.

My advice to those in authority is to advertise as

they have

Television ’ in
the August
issue of TELE-
VISION, the
following con-
versation
overlieard by
me may in-
terest you.
The conversa-
tionis between
a prospective
buyer of a
Baird ‘’I'ele-
visor’ and the
representative
of a local radio
service com-
pany. Pros-

never done
before, especi-
allyinCanada,
the merits of

invention,
television, and
if there is any-
thing I can
do please do
not hesitate to
get in touch
with me.

I trust that
the foregoing
will not be
misinterpre-
ted, but ap-
preciated as a

pective Buyer:
“Well, are you
doing any-
thing in tele-
vision yet ?’
Represemtative : * No, madam, we are not.’ P.B.:
‘Oh well, T am thinking of buying a Baird ‘ Tele-
visor.”’ Rep.: ‘I strorgly advise you not to invest
In a Baird” P.B.: ‘Indeed—why ?’ Rep: " They
are not good, and the cost would be about £R0 to
fix one up completely.  Besides, there 1s a German
set shortly coming on the market which is very much
superior and cheaper.” P.B.: ‘ Really ? And whose
set is that ?’ Rep.: The , and T strongly advise
you to wait until that is on the market.’ Other
details of conversation followed, hardly worth nen-
tioning, but I have given enough to illustrate the
‘ unfriendliness ’ to British television by a firm which
has, I believe, brauches all over the country.”

Congratulations to Montreal Star for an excellent
radio number, particularly since the paper devoted a
good deal of space to television and does not forget
the British end of it. Altogether a wonderful issue.

I find I am indebted for the receipt of this wonderful
paper to Mr. W. Lord. of Coolebrooke Avenue,
Montreal, who writes to me as follows :

“I am taking this opportunity to send under
separate cover a copy of the radio number of the
Montreal Star to give vou sonte idea of what is doing
in the metropolis of Canada with regard to television
and radio. I have read with pleasure your article in
TELEVISION, having the horour to be an associate and
forcign correspondent. It is to be regretted that there
are not a few more Brtishers like yourself to put the
“spike ’ in those dismal jimmies who do all they can
to discourage a fine British invention. I only wish
that my own countrymen would get  wise,” as they
say in this country, to the fact that America is out
to dominate the world's trade, not only in television
but in everything.
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Nipkow is a name whiclk will always be asociated with Television, Jor to this gentleman
muae be given the credit of the first scanninyg disc. He is seen here in the good company
of Dr. P Goerz (left) and Mr. Moseley (right) in Berlin.

sincere desire
on my part as
a Iancashire
man to place
British tele-
vision where it belongs as the * World’s Standard.’ ”’

o~y

V.NAUDEAU, ur

181, QUEEN VICTORIA STREET

LLONDON, E.C4 :
CENTRAL 9123 }
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osmic Radiation

Or, Wireless Signals coming to us from the
Confines of the Universe

By Str Ambrose Fleming, D.Sc., F.RS.

N extremely interesting

Adiscovery has been made

of late years as the out-

come of much research on the

causes of the leakage of electricity

from electrified conductors sus-
pended in air.

That discovery consists in the
detection of a kind of invisible
light, which cannot affect our
eyes, but conies to us from the
most distant parts of the Universe.
This dark light, or radiation as it
is scientifically called, is so pene-
trating that it can pass thiough
a wall of lead 18 feet thick or
through 200 feet of water—that
is, down to the bottom of a very
deep lake.

It is passing throtgh our Lodies
and houses day and night. We
cannot escape fromn it except by
going down to the bottom of a
deep muine. Whether that radia-
tion is helping to keep us alive
or assisting to shorten our lives
we do not know, but the fact of its existence is quite
certain,

Neither can we tell if it has any utility in the
economy of nature—that nieans, whether it scrves any
useful purpose—but we can hardly doubt that it
does fit in somewhere into the scheme of things, and
has effects even if at present unknown to us

Visible Light

This radiation is now called the Cosnic radiation.
The word Cosmiic implies that its origin is somewherc
in the material Universe or Cosmos, and, as will be
explained later on, there is some reason to believe
the place of its birth or origin is in the great spiral
nebulee which are thie mecst distant objects in the
universe of stars.

To make plain tlie probable nature of this radiation
it will be necessary to explain some things concerning
the nature of a miore familiar thing, namely, a ray
of eye-affecting light which can affect our eves, and,
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therefore, is the means by which
wWe see.

The first and most iniportant
fact about visible light is that
it takes time to pass fromm one
place to another.

Its speed, however, is so great
that we can only detect it by
very special means. It was first
done by an astronomical observa-
tion made by Olaus Roenier in
1675.

The planet Jupiter is sur-
rounded by nine moons or satel-
lites, four of which were discovered
by Gallileo with his first telescope.
These moons pass periodically in
front of or behind the planet or
are eclipsed.

The time of revolution of each
moon soon became known, and
hence the time of each eclipse
could therefore be predetermined.
It scon was noticed that the
eclipses of any given moon seemed
to happen a few minutes earlier
or later than the predicted time according to the
relative position of the carth and Jupiter, and Roemer
correctly surmised that the extreme range of this
variation, which is about sixteen minutes, was the
time taken by light to travel across the diamecter of
the carth’s orbit. which is a distance of about 186
million miles.

A Time Factor

Now the sixteen minutes is nearly 1,000 seconds,
and hence a ray of light must travel 180,000 miiles in
a second, or nearly 1,000 feet in the millionth part of
a second.

Since that date other experimental means have
been found, which it would take too long to explain,
for measuring the speed of light, and the best results
agree in giving a velocity of 186,356 miles per second
or 249,900 kilometres per second.

When anything takes time to travel in this manner
it can only be one of two things, viz., an actual
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substance transmitted or else whatf is called a wave
motion. [for instance, the bullet from a rifle or shell
from a gun takes time to pass from place to place, and
retains its identity during its journey.

But now there are other effects which take time to
travel which are got material objects, such as sound.
We know that when a gun is fired at a distance we see
the flash of the explosion or smoke before we hear
the bang.

Observation shows that the sound travels, at
ordinary temperatures, at about 1,100 feet per second,
so that if five seconds or so elapses between the
lightning flash and the thunderclap the stonn is
nearly a mile away.

Air Waves
The physical effect in the air is something as follows :
The explosion of the gun or the lightning flash causes

The faith which Sir Ambrose Fleming has in television

needs mo reiteration in these columns. Ilere we see the

renowned scientist with Mr. Baird on the occasion of the

inauguration of the Baird transmissions from a B.B.C.
station on September 30th, 1929.

a sudden compression of the air at its locality. DBut
that increase in pressure is not felt everywhere at
once, but only over a limited spherical region. T'his
compressed air immediately relieves itself by making
a compression in an adjacent outer zone, and this
again in a more remote one. Hence a state of com-
pression in tlie air is passed on from place to place.
The actual motion of the air particles is very small,
and each air particle is only very slightly displaced.
This propagation of a state of compression is called
an air wave.

A Medium Required

There are many different kinds of wave. Ior
instance, if vou watch the waves on the sea rolling
inwards to the coast it appears as if a set of humnps
or elevations on the water was actually moving
towards you. If, however, these hunps pass under a
boat or other floating object we notice that the effect
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is merely to lift up, push a little forward, let down
and draw back that object. The actual motion of
cach water particle is therefore a circular motion, and
it never moves far from one place. FEach water
particle, however, executes the sante kind of motion,
not all together but successively, and this gives rise
to the effect we call a surface water wave.

To produce a wave we must, therefore, have some
medium-—air, water, or something else in which some
change of state can be produced which take place
not evervwhere at once but successively in time at
different adjacent places.

The velocity with which the wave travels can be
computed from the properties of the material in which
the wave is produced.

There is one special characteristic of a true wave
of any kind which must be mentioned here. It is
called the interference of waves.

Special Properties

If a sct of waves created at some commnion source
1s caused to divide itself and travel along two paths
of different length to arrive at some point, and if the
difference in length of these paths is some odd multiple
of half the wavclength—that is, 1, 3, 5, 7, etc,
tinmes the half wavelength—then these two sets of
waves will annihilate each other, because the crests
of one set of waves arrive at the point considered at
the instant when the hollows of the other set arrive.
Such an experitment can be shown not only with waves
of air or sound waves but also with light. Whenever
we can in this way produce interference we are
unquestionably concerned with a wave motion or
wave of some kind.

The very great velocity of light shows that no
ordinary miaterial can be the mediwun in which the
waves are created. Morcover, light can be propa-
gated through a space called a high vacuum, in which
no 1material substance exists at all. Hence in the
early part of the last century it was found necessary
to make the assumption that space is filled with a
non-material substance called efher, in whiclt waves
can be produced.

The next question was the determination of the
nature of these ether waves.

Defining Wavelength and Frequency

In the case of sound waves in air or surface waves
on water the waves are waves of mechanical displace-
ment. That means the air particles move slightly
to and fro along the line of propagation, or the water
particles move round and round in circles. It is
necessary then to distinguish carefully between the
motion of the air or water particle and the motion
of the wave.

The speed of the wave is the rate at which the
displacement of the particles is transmitted. There
are two terms or words we shall have to use often
which must be carefully defined.

By the term wawvelength we mean the shortest
distance from hump to hump of the wave or places
of greatest compressions. The tenn frequency means
the number of oscillations or movements to and fro
of the particles at any one place per second.
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In all cases of wave miotion there is a simple relation
between wave velocity, wavelength, and frequency,
as follows:

Wave velocity is numerically equal to the product
of wavelength and frequency. Thus, for instance, the
note we call the uriddle C on a piano is produced by
256 vibrations of the air particles per second. But
the velocity of an air wave is I,I00 feet per second.
Hence it is clear the wavelength of that note is rather
more than four feet. ‘I'he air waves which produce
musical sounds vary front a few inches to several feet
in wavelength,

Returning then, to the consideration of the nature
of ecther waves, the philosophers of the nineteenth
century were mostly convinced that these waves were
waves of mechanical displacenient, and they devoted
much thought to the invention of intaginary structures
for the ether which would explain the known pheno-
nena of optics.

An Important Suggestion

Then at about 1865 came an important suggestion
from James Clerk Maxwell, which indicated that
these cther waves which effect our eyes as light are
probably ot waves of miechanical displacement or
motions of the ether but something quite different.

When we rub a stick of sealing-wax or an chonite
penholder on a piece of cloth or flannel we know that
it acquires the power of attracting little scraps of
paper or feathers or light objects, and is said to be
electrified.

The space round the stick of wax or ebonite is said
to be a region in which there is clectric force.

Maxwell's important suggestion was, that when
an electric force is created at one place it is not
immediately created at all points of space, but is
propagated outwards with the speed of light, viz.,
180,000 miles a second.

This led Maxwell to the idea that what we call a
ray of light is only a wave of electric force, the force
being directed at right angles to the direction of the
ray, and pulsatory in character that is varying in
magnitude.

Now we cannot form any idea of a mechanical
kind as to the nature of this so-called electric force.

We have to accept it as the name for an ultimate
reality of nature.

Visible Light

We can only clearly picture to oursclves in our
minds motions or changes in position of material
substances of sonte kind, but here we have to deal
with a conception which is not necessarily resolvable
into motions or displacentents at all of any material.

A rav of light is, theu, a vibration of clectric force
in space.

The remarkable fact is, that only a rather narrow
range of frequency of these clectric vibrations can
affect our eyes as light.

The wavelengths of this visible light only extend
over a range of one octave—that is fromm about
1'40,000th of an inch to about 1 '70,000th of an inch-
and since the velocity of a light wave is nearly 1,000
million feet a scecond, or 12,000 million inches, it
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follows from the rule above given that tie rates of
vibration of visible light extend from about 400
billion to yoo hilliown,

It is marvellous to think that when we look at a
red geranitim leaf or sose, something at the back of
our eves vibrates with this enormous speed.

It was mentioned just now that the human eye is
sersitive as lght only to ethereal vibrations lying
within tihe rangce of a single octave of vibration, that
nreans within the limits of a ratio of 1 to 2 as regards
frequency. e

But, now, this does not by any means exhaust the
possible range of cthiereal vibrations.

Aw cagineer of the Baird Company making preliminary
tists n Lerlin for the large screen demonstrations at the
Scala.

Further Ethereal Vibrations

Ordinary white light consists of a series of very
irregular clectric vibrations, but if we pass the ray
through a glass prism, then the prisin separates out
the irregular vibration into a series of vibrations of
closely adjacent but different wavelengths.  lach of
these produces a different colour sensation in the
retina of the eve, and we call this rainbow-coloured
baid a continucus spectrun.

T'he vibrations of about 400 billion frequency pro-
duce the sensation of red, and those of a frequency
about 750 billinn the sensation of violet.

The joint next to notice is that beyond the red
end of the spectrumn there are a set of vibrations
which cannot affect the eve, but have certain properties
which enable them to be detected by certain instru-
ments.

[hesc ultra-red ravs are called dark heat radiation,
because, thoush not visible, they can be felt and
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detected as lhieat. Thus in a dark room if you hold
your hand near to but not touching a radiator or
kettle of hot water you will feel a sensation of heat.
Using the language of music we can say that there are
nine or ten octaves of these dark heat rays.

Then beyond these are the radiations which cannot
be felt or detected as heat, but which are called the
Hertzian waves. There are about twelve octaves of
these. Beyond these limits are the long electric
waves used on wireless telegraphy, extending in wave-
length from about 30 fect to 10 or 15 miles.

Similarly, beyond the violet-end of the spectrum,
there is a vast range of wavelengths which do not
affect the eye.

Invisible Radiation

Immediately beyvond the violet end there are two
octaves of invisible radiation called the actinic rays,
because they can affect a photographic plate. Most
of the radiation by which a photograph is taken is
not eye-affecting, but impresses a chemical change
on the sensitive film or plate.

Still shorter in wavelength and beyvond the actinic
ravs are the so-called X-rays or Rontgen rays.

These are produced when a strecam of particles of
electricity, called electrons (of which we shall speak
more presently), are allowed to strike against a metal
plate contained in a glass bulb, which is exhausted of
its air and called a Rontgen tube or N-ray bulb.

SUNLIGHT
ENERGY
Diacram

‘Then beyond the X-rays there are vibrations of still
higher frequency or shorter wavelength, called the
Ganmnna rays, and these are created or eniitted by that
remarkable substance, radiun,and other similar bodies.

Then again, still beyond the Gamma rays, and still
shorter in wavelength, are the so-called Cosmic rays.
All these rays, from the longest wireless waves down
to the shortest Cosmiic rays, are essentially of the same
nature as visible light, and they all travel with the
same speed through space and have very similar
properties. They extend over a range of about 60
to 70 octaves.

To understand the mode by which these Cosmiic
rays are created it is necessary to make a little
digressioi, and mention a few of the facts connected
with the structure of matter.

A Digression

All the infinite variety of substances with which
we are acquainted are built up of little masses called
molecules which are similar to each other. All
molecules are built up of little groups of a certain
nuutber of atoms, and there are only ninety different
kinds of atouus.

Just as all words are made of letter groups of sonie
of the twenty-six letters of the alphabet, so any kind
of molecule is a sort of word built up of a group of

atows as letters.
{To be cont nied
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KNowN WAVE-LENGTHS 1N MILLIMETRES.

X and Gamma Rays -00001 about.

Scuumann Waves -00010

Ultra-Violet -00020 to 00035—2 to 4 Octaves.
Extreme Violet 00040 -

Blue . . 00015 —

Green -00050 —1 Octave.

Yellow . . -00058—

Red . . . . -00065

Extreme Red 00072 —_

Residual Rays -0085 to 096 —9 or 10 Octaves.
Infra Red In 001 to 001  —
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transmissiou *’ seems to be the kevnote of

the largest percentage of correspondence
which reaches our offices from those enthusiasts who
keep in constant personal touch with our niagazine.
We car assure them that this is one of our greatest
activities, and it is to he hoped that in the near future
the results will show a materalistic return.

We should like to point out, Lowever, that in the
very near future the Baird Company will have on the
air their own experimental station, whick is to be
situated in North-west London. Through the medium
of these transmissions, on wavelengths of approxi-
mately 50 and 150 metres, anvone possessing vision
apparatus will be ablc to tune in the signals during
parts of the day which are mare suitable than at
present. Complete details regarding this station are
not yet available, but undoubtedly once on the air
it will relieve the situation considerably.

“ KEEP pegging away for longer lours of

From a Subscriber since No. 1

Mr. . F. Bowling, of Stainforth, Doncaster, has
been a reader of TELEVISION since No. 1, and, as the
letter below shows, he has made up his own vision
apparatus and is able to get very good results I ike
all keen experimenters, he s nct satisfied, and hopes
to inake improvements during the course of the
coming winter mnonths. We wich him every success
in his efforts, and have no doubt that they will prove
encouraging.

“I have been a reader of your publication since
No. 1, and am writing to tell xoi how much I appre-
ciate the information obtairable from its pages, and
also to congratulate you on the stand you are taking
in your fight for television. I have a honie-made
‘ Televisor.” from which I ohtain fair results, working
off a S.G. Det. 2 L.F. (trans. coupled) receiver, last
valve old L.S.5, supplied with 250 volts to anode,
neon direct in plate circuit.

‘“ The vision apparatus itself is made from an old
G.E.C. fan motor and base, 20-inch disc of 28-gauge
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Enthusiast

Sees it
T hrough

alumintum, cut away as much as possil:le to give
further lightness, square holes to measurements as
given by one of your contributors. I rewound an
old resistance on slate to get the speed near working
conditions, but at present have no synchronising
device, but rely on finger braking to phase and hold
the picture, and I have become quite expert at this.
The mains are very steady here late at aight, and
once the motor gets warmed up, can sometimes trust
the disc to keep in step while making small adjust-
ments.

“I am using an Osglim Beehive pattern neon, with
an old lamp lens as diffuser, and this works very well.

CON VERTED

Showing
Kerrecror

low the
Neon is
arranged

in con-

Junction

with a

reflector
Sfor

watching
the

Viewineg

images.
TUNNE L

/

I can get fair results either day or night, but have
not yet been able to bring out much detail. I can
recognise most articles, and read the lettering which
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passes before the screen, but up to the present I
cannot get that little bit of extra detail whicl puts
the gleam in the eve of the artist; possibly it is the
use of transformers in the low-frequency part of my
receiver.

“ Now that winter nights are comiing further
experinents may give improvement. Keep pegging
away for longer and less unearthly hours of trans-
mission, and television is hound to come : but the
present hours are rather a trial ; many a time during
my first tests I have just got going to be in time
to see the end.

“ May I say that I like TELEVISION very much in
its present form, with the exception of the cover
the old one looked better, even if it was a little
previous.

“ Please give us articles discussing the various
faults and difficulties likely to be encountered, and the
remedies to be applied.”

Results from Folkestone

That it is not always necessary to have a super-
type receiver for the reception of television signals
is borne out by the contribution to these colummns
made by Mr. Gordon Ii. Carden, of 13, Athelstan
Road, Tolkestone. Ile has been good enough to
furnish us with very compicte details of both his set
and vision apparatus, and we congratulate him on
lis achievements. Like most others, he adds a ples
for further broadcasting facilities. Jixtracts from his
Jetter are given below :—

1 have not written to you before about my

television apparatus, so you will, probably, be
interested in a description of saie.
« Accumulators form my current supply. HT,

The motor takes 10 volts
2 volts for valves. These
S.G. (7s. 0d),

150 volts; L.T., 10 volts.
for drive, so I tap this at
are not of the expensive kind, namely

Det. (5s. 6d.), L.F. (7s. 6d.), Power (9s. 6d). You
will notice fromt the cirenit diagram that all valves
have a conmon IL'T. 150 volt (separate S.G. tapping
at 100 volts). My receiver, therefore, is not of the
‘super ' type.

“ The vision attachment is as follows :

“ Votor—-0-8 volt Lucas dynamo, with 10 ohm
Rheostat in series and three 30 ohm Rheostats in
series with field coil, two of these being for fine
adjustment. This * motor’ runs very steadily.
(Staggered armature and ball-bearings.) I obtained
this second-hand for (1.

 Disc.—I'hin Bristol board, the periphery being
painted each side with vegetable black mixed with
lubricating oil. (I found that other painting methods
buckled the paper) ‘The thirty square holes were
punched betore painting, these being cleared with
the punch afterwards.

* Svnchronising Gear.—Wheel 3 in. dia., ¢
boiler plate, coils as per Mr. Waters’ article; field
ring, 6 in. cast-iron drainpipe.

“ Neon.—DPhilips’ 110 volt frosted, with reflector
as in diagram. I found that this lamyp operated far
better than 220 type.

“ Results from this apparatus are very good-
AMovements of artistes, marionettes, etc., coime over
well : words on cards also sharp and well defined.
My only complaint is the short progratmes. I think
it would give amateurs greater scope for improvement
if the morning transmissions were cut down to two
half-hours, and the evening ones increased to one hour
each comniencing, say, at 11.30 pan. I must apolo-
gise for taking up vour valuable time, but I felt that
my good results, with cheap materials, would show
what the ordinary experinenter can do much with
simple gear.

“ Wishing TELEVISION continued success in its
endeavours.”

L
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The circuit used by Mr Gordun E. Carden for the reception

of th Baird transmissions. Although the valves employed are

not of the expensive kind, good results are claimed.
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Efforts in France

That the vision signals broadcast from the
Brookman’s PPark Station are received successfully in
France is borne out by the communication we have
received from Mr. Godefroy, of 48, Rue Iirmest Renan,
Le Havre. We appreciate his plea for better and
longer hours of transmission, and would refer him
to the remarks in our opening paragraph.  He says :—

“ Being a subscriber to TELEVISION and a possessor
of a Baird * Televisor,” I am very pleased to tell youn
that my cxperiences have been very successful. 1
have obtained sonte splendid resnlts.

The
vision
apparatus
used by
Mr. Josef
Hdring. of
Miichen
Very
good
imagyes
have been
seen
irith it.

‘““ However, it is very unfortunate that the trans-
missions are at 11 o'clock in the niorning and at
midnight. At 11 o'clack tiie normal day’s business
is not finished, while midnight is certainly much too
late.

“I think that a good many television lovers niust
be of tle same mind as myself, because it is quite
impossible to undertake good demonstrations at
those hours.

“It would be ever so much better if the trans-
missions could take place, say, at about 7 p.m., when
all lovers of television could carry out their experi-
ments.”’

REMEMBRANCE DAY

NOV. [[|™

GIVE GENEROUSLY
FCR YOUR
POPPY
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feature we feel that we are doing our readers a

good service. By testing manufacturers’ apparatus,
and giving the results of these tests each month, we
shall place valuable information in the hands of
readers, which will assist them in making their
purchases. Iurthermore, there are certain trade
circulars and catalogues which we know will make
interesting reading to all followers of television, as
well as manyv other items connected with the trade
which we shall make it our business to deal with.

Naturally, the co-operation of manufacturers is
sought in our aim to keep this feature up-to-date,
and literature, apparatus for test and review, etc,
should be sent to our editorial offices as soon as
possible.

A Clever Panel Development

The trend of modern design in wireless receivers is
to increase the cficiency and overall stage gain.
This is likely to lead to difficulty unless adequate
screening precautions are taken, so that the tuned
circuits can be ““isolated "’ and made stable in opera-
tion. ‘This process of screening is sometimes difficult
when it contes to the panel, and anyone desiring an
ebonite or composition panel at the front of his set
must include a further metal screen at the back of
this panel.

Messrs. Redfern’s Rubber Works, Ltd., have
brought forward a most ingenious solution to meet
these cases. Their well-known ‘‘ Ebonart’ panels
can now be had metal-backed, and in the sample
we have tested the scheme proved most effective.
The metal is actually sprayed on by a patent process,
so that metal and *“ Ebonart” are one. Drilling is,
therefore, a simple process, and there is no question
of clamping two panels of different material together.
We are convinced that the idea should make a wide
appeal, the small extra cost of the panel being more

IN introducing this link with the trade as a regular
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than outweighed by the extreme convenience of
working. Various metal backings can be secured
according to requirenients. ‘

Catalogues

Well-produced literature always makes an appeal
to the keen experimenter, and we have recently had
an opportunity of examining catalogues from the
Marconiphone Company, Ltd., who state that readers
can obtain copies from any Marconiphone appointed
dealers, the Dubilier Condenser Co. (1925), Ltd., of
Victoria Road, W.3, and Messrs. Claude Lyons, Ltd.,
%6, Oldhall Street, Liverpool.

In the case of Dubiliers, full information is given
concerning their niains receivers, condensers, etc.,
while Claude Lyons lay particular stress on the fact
that the ““ ClarOstat’’ solves every resistance problem.

We have had an opportunity of examining ‘‘ The
Book of the M~I, Rotary Transformer,” issued by the
M-I, Magneto Syndicate, Ltd., of Victoria Works,
Coventry.

A glance through the pages indicated that rotary
transformers are now available which will take
current from D.C. supplies of any voltage, and will
give an output of D.C. at a higher voltage or give an
A.C. at 230 volts, 50 cycles.

By the use of one of these machines it is therefore
possible to obtain an anode supply of any voltage
for a radio receiver or power amplifier, or the use of
an A.C. All-Electric Receiver is possible when only
D.C. is available,

Such machines, therefore, have a wide application
in country districts for use on 32, 50 or 100 volt plant,
on ships where D.C. is always available, and, of course,
in any towns where D.C. mains exist.

It will be seen, therefore, that these machines are
particularly well adapted for television purposes, and
we can recommend them with every confidence to
our readers.
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A Vest-Pocket Detectoscope

We have had an opportunity of testing the Nivex
Vest-Pocket Detectoscope, whick consists siniply of
a small neon tube shrouded in -an insulating body,
and is similar in size to an ordinary fountain pen.
Two rather heavy insulating test prods project from
one end and terminate in brass tips, this being clearly
shown in the accompanying illustration. For rapid
tests of electrical circuits and kindred apparatus we
found it particularly useful. Some of the capacities
in which the Detectoscope finds application are as
follows : Continuity indicator, locating blown fuses,

The Niver Detectoscope is unly 44 ins. long and conveniently
clips into the cest-pocket when not in use.

testing transformers, indicating whether A.C. or D.C,,
locating earths, etc.

The construction is particnlarly good, it being
possible to bend the prods for testing purposes without
danger of their breaking. The Detectoscope clips
into the pocket just like an ordinary fountain pen,
being no larger in size. We can recommend this
instrument to our readers.

Microscopic Pencils

There are many tasks undertaken by the experi-
menter in which some measure of magnification is
essential in order to ascertain intimate detail which
normally is not revealed to the naked eye. Ior
examining small work, we have found the Microscopic
Pencils of V. Naudeau, Ltd., of great advantage. There
are two types, known as X20 and X4o to 6o.

About five inches long and tubular in shape, they are
veritable instruments of precision in every sense of
the word. A small wirror let in at the base should be
turned towards the light, and with the * pencil” in
contact with the small area to be magnified. focussing
is effected by raising or lowering a minute lens.
The maguification is really considerable, and these
pencils should form a very useful adjunct to the
experimenter’s kit.

A New Super-power Valve

We have had sent to us by the North London Valve
Company, Limited, a super-power valve called ““ Leo
the Lion,” of very original construction. It can,
perhaps, be best described as consisting of four sets of
electrodes internally connected in parallel hut with a
common anode. This anode is divided into two com-
partments, however, and in each is assembled two grids
and two filaments.

We understand that the required hard vacuum of
this valve is obtained by pumping over a very long
period, and it has to pass stringent final tests before
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leaving the works. With au overall height of 8% inches,
the glass envelope is © inches high and 3 inches in
diameter. The normal working potential is 400 volts,
and when tested at this voltage is rated to give 114
milliamps. with a negative grid bias of 80. We are
testing this valve and will give a full report in next
month’s issue.

Forthcoming Lectures.

The following is a list of some of the Iectures for
November to be given by Mr. J. J. DENTON, AMILEL,
Joint Hon. Secrctary, 7T'clevision Society. Readers
interested may obtain tickets of admission by applying
to Mr. Denton, Television Society, 4, Duke Street,
Adelphi, W.C. 2.

Nov. 6ri.—Thursday: Derby Wireless Club. 7.30 p.m.
Nov. 8ru.—Saturday: The
5.30 p.m.

Nov. 1771 Monday : Institute Llectrical Iingineers,
Liverpool. Mersey and North Wales (Iiverpool)
Ceuntre.

Schools, Shrewsbury.

Nov. 25Ti.—Tuesday : lingiueering and Draughts-
men Association, Lincoln. 7.30 p.m.

Nov. 26rH.—Wednesday : Ingineering and Draughts-
men Association, Newark. 7.30 p.m.

Nov. 271H.—Thursday : Fngineering and Draughts-
men Association. Nottingham. 7.30 p.m.
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The = varavan ™ with ihe large screcn set in place and the
 ohserention ' aperture on the right.  In the foreground
is one of the lowd speakers.

OLLOWING on the success of the demonstra-

tions of screen television at the London Coliseun,

1uterest was aroused all over Lurope, and the
Baird Company received numerous invitations to
install their apparatus in the most important conti-
nental cities.

Consequently  an  expedition, consisting of four
engineers and a large quantity of apparatus, set out
for Berlin. Arrived there at the Scala Theatre we
receivedl our first shock! The van containing the
television screen and apparatus was too big to pass
through the stage entrance!

A brief consultation was held with the stage hauds,
and a squad of enthusiasts started to demolish a
foat of brickwork from the wall, and in a very short
time the van was on the stage.

The Second Shock

True television never rans smoothly, however, and
shock number two soon came along. We had been
informed in Toondon that the power supply at the
Scalz Theatre was A.C. at 200 volts and D.C. at 200
volts, and had preparcd our apparatus accordingly.
Lo and behold, no sooner did we investigate than we
discovered that direct current was conspicuous by
its absence, and that the only power obtainable was
A.C. at 125 volts.

This was terrible. Fortunately we were able to
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Lzzrge Screen
m Berlin

By g B. B(Iﬂ,{‘f, B.Sc.

obtain a large motor gencrator at short notice, whicly
supplied us with I.C. at 200 volts. A subsidiary
motor generator was run from this, giving us \.C.
at 2o00.

A Miniature Lotts Road

I'he reader will appreciate the complications
involved with this power supply. Tlor every per-
formance it was neccessary to start up a miniature
“ Lotts Road,” in addition to the normal tasks
attached to the television van—and all in a few
minutes, while the interval was on.  Happily every
performance went off without a hitch, and the picture
was always ready for the rise of the curtain.

In the meantime a studio had been fixed up in the
T'riedrichstrasse, and standard Baird transmitting
gear installed. The apparatus was in no way different
from that used for the Coliseum demonstration (scc
TELEVISION, September, 1930), and was in working
order within two days of its arrival in Berlin.

Overcoming Difficulties

T'he first test was undertaken on the Saturday
previous to the Monday on which we were due to
start, aud it was then that we received our third anl
last sctback. The pictures received at the Scala
Theatre were weak and below standard. A portable
television receiver was rushed to the studio, and we
looked at the picture as it left on its way to the Scala.
It was perfectly normal.

The only explanation was that distortion was
taking place in the lines between the studio and the
Scala. Now these were only supposed to be 2 to 3
kilometres in length, and very little attenuation was
expected. Inquiries sent to the post office authoritics
elicited the information that the lines were over 10
kilometres in length.

TELEVISION for November, 1930
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A glimpse into the studio which was
located in the Friedrichstrasse,
Berlin.

One of the Artist~ is shown
seated while telephoiic
cgmmunication is being maintained
with the stage at the Scala.

Note Mr. Baird's photograph
at the bottom of the picture.
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Huge Success

More rush work. lixtra stages of amplification were
rigged up in conjunction with an elahorate system of
line correction, and after numerous adjustiments we
were delighted to see the picture beeoming clearer
and yet clearer, until it was considerably above the
standard achieved at the Coliseun:, where the line
was only 400 varts long. :

This was the end of our tribulations. and we all
breathed sighs of relief. ¢

The demonstrations were given twice daily for a
fortnight, and very attractive progranies wete
arranged featuring miany famous Germian citizens,
as has been described by Mr. Moselev in this issue.

The exhibition was very enthusiastically received by
the German public, ard all fhe press commented very
favourably on the laige screen—a Britisk :nvention.

The following short extracts from German news-
papers tell their own story .—

Berliney  Lokalanzeiger.— Gigantic
posstbility, astounding achievemrent.
remarkable.”

Uhrblatt.—* Magnificent invention.
received tumultuous applause.”

Berlin am Morgen.—One holds one’s breath.”

Vovadirts.—* The miracle has happened. Perfectly
svnchronized.”

and endless
Iipoch making,

Baird's photo

-
N
0
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The seveen was set well back on the
Seala stage, which was
draped in Wack
The face shown on the sercen
kas been included to
gite an frapression o what the image
actually loolvd like to tie
addience, it being rememhered
that the screer size was
aft by 2 ft.
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Y electrical and wireless experience has
NI extended over a period of many vears, and

the more one becomes acquainted with the
experimental or practical side of radio the greater
becomes the realisation that methods of sheer trial
and error contribute nothing towards advancement.
This is doubly emphasised in the case of television,
for here we are delving into something which is almost
a virgin field.

Except for TELEVISION and one or two books thcre
is really little information to guide the enthusiast,
and ir many cases he is thrown on his own resources
when endeavouring to fathoin the cause of some
phenomena,

Using the Eyes

No doctor or physician could diagnose the troubles
of his patients without his case of instrumcuts, so
why should the radic man, who regards his wircless
receiver as soniething more than a picce of furniture,
be expected to achieve first-class performance with
his set, or alternatively rectify any defects that may
arise, without using his eyes. In just the same way
as television is beginning to educate the public to
the beiief that the sense of sight is essential cither
for entertainment or utilitarian purposes, so it becoes
appropriate that the columns of this journal should
emphasise the importance of sight in connection with
the efficient working of the vision wircless receiver.

The ear will assist 1n telling you the condition of
the receiver and its auxiliary apparatus, but ouly in
a small proportion when compared with the valuable
data which can be acquired by the use of the eyes
to read measuring instruments.

Cause and Effect

This point has been brought home to me very
forcibly since I took up the study of television, antl it
soon beecame apparent that some form of tester was
desirable in order to carry out investigations witl
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DESIGNED AND DESCRIBED BY

H. J. Barton Chapple,

Wh.Sch., B.Sc. (Hons.), A.C.G.1,,
D.I.C., AM.LE.E.

any degree of efficiency and accuracy. The wish
was father to the thought, and I resolved to build
for myself a piece of apparatus which would mcet
most of my needs. The result is the ‘‘ Teletester,”
and many hours of experiimeut were speut before the
final design was decided upon.

Frankly, I have found the ‘‘ Teletester " of inestim-
able value, and I can assure all readers who decide
to build one for themselves that they will at no
time regret the decision. It is almost impossible
to indicate every one of the uses to which this unit

The complete * Teletester

in its compact bor with the
uccessories mounted in the lid. The testing handles
are shoun at the sile.
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can be placed, that only comes with actual experience,
but I know that once you appreciate its benefits it
will become your constant companion.

All to Hand

An instrument box of this nature is far superior
to a collection of apparatus individually suited to
specific purposes, for you will find that the ‘ Tele-
tester 7 not only enahbles you to nieasure currents and
voltages external to vour set, but also reveals to
you the conditions of vour valves, etc., inside the
while

Constructing the Unit

Now niost constructional articles deal with the theory
of the apparatus first and then proceed to describe the
details concerned with the making. This policy is an
excellent one where, say, wireless receivers are coi-
cerned, but with the ‘‘Telctester” I propose to
reverse the process. In other words, I think the best
purposes will be served by describing first of all the
actual construction of the unit, and then follow this up
with the theoretical consillerations and some of the uses.

Our initial task, therefore, is to collect together all

set the colpo-
actually in 9* nents that will
operation and be  required.
handling the [/ M vl " 3/&' b W /" Below I have
wireless  sig- appended a
nals. This is . - complete list
very 1u- of the items
portant, for it I used, to-
is the working gethet with
conditions that the manufac-
are really of turers’ names.
the greatest A glance at the
significance accompanying
In_your re- photographs
ceiver, and will show that
since these the wunit 1ig
readings can very compact,
be secured and, in conse-
without dis- quence, I
counectingany strongly re-
wires nornially commend
joined to the readers ta
set, the advan- adlicre to the

tage becomes
twofold.

Before deal-
ing with the
apparatus
itself let me just indicate a jew of the measurentents
that can be made with the * Teletester " :—

1. I.T. battery voltage.
1.T. battery current.
I1'L. battery voltage.
11'L. battery current.
Valve plate current.
Valve plate voltage.
Valve filament voltage.
Valve filament current.
Grd bias battery voltage.
Continuity tests.
Characteristic curves.
Distortion indicator.

punel la
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I0.
II.
I2.

These items have just occurred to me as I write,
and by no means exhaust the list of uses. As far
as the readings are concerned, these cover the follow-
ing six ranges:—

1. 7.5 volts.

2. 15.0 volts.

3. I50 volts.

4. 300 volts.

5. 30 millianiperes.
6. 1.5 amperes.

TELEVISION for November, 1930

FRONT OF AANEL

Fig. 1.—Pay careful attention to the details given in this dimensioned
yoult.

components
specified. If
desired,Messrs.
Peto-Scott
Co., Ltd., will
supply the cowmplete kit of parts direct.

Components required for the *“ Teletester ™

One ‘““Ihonart” panel 9" X 6” X {%". (Redfern’s
Rubber Works, Ltd.)
Two double pole double throw switches
pattern). (Wright & Weaire, Ltd.)
Eight insulated terminals (3 LI+, L/I'—, H/I' —
HT 4, HT.+1, HT.+2). (Belling & Lee, Ltd.)

One anti-phonic valveholder. (Whiteley, Bonehani
and Co., Itd\)

Two testing hardles. (J. J. Eastick & Sons, Ltd.)

Three 1,000 ohm tclephone bobbins. (A, I'. Bulgin
and Co., I.td.)

One 30,000 ohm wire-wound resistance and holder.
(Varley, Ltd.)

One four-way cord. (London Iilectric Wire Co., Ltd.)

Two gramophone pick-up adaptors. (A, I'. Bulgin
and Co., Ltd.)

Oue flush mounting ammeter,
(Ferranti, Ltd.)

One nmltiple seale flnsh nounting meter, 150 volts,
7.5 volts, and 30 milliamps ranges. (Ierranti,

Ltd)

(lever

1.5 amp. rauge.
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FOR YOUR

“TELETESTER”

Unit Box in Oak, exactly as

specified in this issue. Fitted

with carrying handle and
fastener.

Price - - 118. 3d. Post Paid

"KABILOK™ CABINETS

Are specified by the technical press and leading
manufacturers, including Mullards for their famous
‘¢ Orgola ’’ series, and Edison Swan Electrical Co.
for their R, K. Permanent Magnet Set and speaker.

There is a distinctive Kabilok cabinet to suit your
particular requirements.

SEND FOR FULLY ILLUSTRATED CATALOGUE

t}

The Cabinet illustrated above is the Kabilok 1R.S.2,
a !edestal design of great utility, accommodating a
large number of popular receiving sets.  Removable
back.  Loudspeaker compartment with baftle behind
grille. Ample space for batteries or eliminator.

W. & T. LOCK L™

ST. PETER'S WORKS, BATH
London Showrooms: 11, Red Lion Sqg., W.C.1
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One split anode adaptor. (A. F. Bulgin & Co., Ltd))

One set of Absorbos. (A. J. Stratton & Co., Itd.)

One special containing box complete with carrving
handle and fastener. (W. & T. Lock, Ltd.)

Quantity of red and black flex. (London Klectric
Wire Co., Itd.)

Connecting wire.  (Junit.)

Drilling Operations

Make a start, first of all, on the panel which can be
chosen from the Ebonart range of Redfern’s in several
different classes of finish.  In Fig. 1 von will see all
the details given in the form of a fullv-diinensioned
drawing, and this will be of assistance in enabling
you to mark out all the drilling positions. ‘I'wo
2% inch diameter holes are needed to accommodate

Houw the wiring is carried out under the panel is portrayed
i this photograph.

the meters, the clearance holes for the small bolts
being made after the instruments have been centred
carcfully.  In the case of cach lever switeh, slots must
be ent out to give the lever free movement and the
top plate will act as a template to mark ont the
neeessary channels. The screwing into place of the
cight insulated tenminals is, of course, (nite straight-
forward.

So mmceh for the front of the panel.  Now turn the
panel over and, with the aid of the accompanying
illustrations and Iig. 2, proceed to fix in place the
30,000-olmn resistance and holder and also the three
1,000-ohm telephone bobbins

Under the Panel

As will be explained later, the object of including
these resistances. is to double the two voltage scales
of the multiple meter. In the case of the 30,000-ohm
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resistance it is quite an casy matter to seat the holder
on the underside of the panel and fix it in place with
two screws, Take care that the screws do not pass
right through the pancl and disfigure the front, for
the thickuess is only & incli.  With the bobbins it is
necessary to arrange these side by side on a thin strip
of material—I1 used thin aluminium-—and then hold
them against the pancl by passing a screw through each
end of the strip.  This is shown very clearly in Fig. 2.

Arranging the Bobbins

Since it is necessary to convert the three separate
resistances into a total resistance of 1,500 ohms,
I advise vou, first of all, to join up the coils and then
screw them into place. “I'his is done by placing two
of the bobbins in parallel, giving a combined resistance
of 500 ohms, and then place the third bobbin in series
with the two, making the combination 1,500 ohms.
Fig. 2 indicates how the three coil ends are twisted
and soldered together on the right, while a pair of

A view of the *“ auxiliuries " which ure used in conjunction
with the instruments mounted on the panel.

the other ends pass to the L.I.42 terminal and the
remaining end to the right-hand switch as shown.
Sheathe the wire with insulating sleeving to prevent
it becoming damaged.

Wiring

All is now plain sailing for the wiring. Carry out
this section of the work with extreme care, using both
I'ig. 2 and the illustrations to guide you. Make the
wiring runs as short as possible with neat right-
angled bends. I'o overcome the liability of loose
joints I have soldered each connection, but, of course,
this is not absolutely essential.

Having checked over your leads to allay any fears
of “* sins of omission or commission,” place the panct
into its box so that it rests on the fillets provided.
I'his box was made specially for me by W. & I'. Lock,
Ltd., and has a lid of two inches inside depth and a
leather handle complete for carrying purposes, and is
really of first-class workmanship. As a precautionary
measure against jolting or hard knocks, I have screwed
into place four Absorbos, one at each corner of the under-
side of the box, and the ** rubber feet” in this way
protect the instrument and prevent it scratching any
wooden surface on which it may happen to be placed.
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PILOT
KITS ror

PERFECT
RESULTS

PILOT KITS have always held the lead in
Radio and now this wonderful service has been
extended to TELEVISION. Build your Radio or
Television with Pilot Kits and you are certain
to obtain the best possible results.

BUILD THE GENUINE

BAIRD ‘TELEVISOR®

COMPLETE KIT OF PARTS BY THE

_ PILOT

Mozor and synchronising gear, motor bracket, clamping
bolts and nuts, large and smali lenses, lens box assembly
with viewing tunnel, Neon lamps and holder, disc, Zenite
resistances with supports, resistance with brackets, spindle
assembly with control knob and screws, and T.C.C.
condenser.

CASH PRICE £16 16s. Od.

OR
BaLANCE BY 11

SEND
56/-  MONTHLY ,
ONLY PAYMENTS OF 28/-

Certain non-essential parts are not inctuded in the above
list Kit, but can be supplied at an additional cost of
£8 7s. 4d.. or add 15s. 4d. to the deposit and each monthly
payment. Any parts supplied separately. Detailed list on
application.

THE TELETESTER

COMPLETE PILOT KIT OF PARTS
CASH PRICE £7 7s.10d.

OR
SEND saLANCE By 11
14/6  MONTHLY
ONLY PAYMENTS of 14/6

TO RADIO ENTHUSIASTS

No radio enthusiast, whether broadcast listener or amateur
constructor, should be without a copy of our new 40-page
sllustrated Radio Catalogue. Fill in the coupon below,
indicating your principal interest, and a copy will be sent
post free per return,

CO.

PETO-$COTT i+

77, CITY RD., LONDON, E.C.I—CLERKENWELL 9406

62, HICH HOLBORN, LONDON, W.C.I—CHANCERY 8266

4, MANSHESTER ST., LI'VERPOOL BENTRAL 2134

33, WHITELOW RD., CHORLTON-CUM-HA RD

MANCHESTER —GHORLTON-CUM-HARDY
2028




The ““ Auxciliaries”’

The next
““ auxiliaries
which go to
make up the
complete
““ Teletester.”’
Iirst of all,
the testing
handles.
Originally I
made these up
from ebonite
and brass rod
with crocodile
clips attached
to? the ends.
Should any
readers desire,
I will describe
the construct-
ion I adopted,
but I have
suggested
the testing
handles, or
the spring
prodders of E
will serve quit

”

Just fix a length (say six feet) of red and black flex
to the handles and terminate each lead in a spade
tag so as to make a neat finish. The handles and
flex then en-
able you to
make any re-
quired nieas-
urements, as
will bedescrib-
ed later.

Now for the
split anode
adaptor. ITere
again, the
work is simple.
We require
another length
of red and
black flex
terminating in
two'spadetags.
When joining
the red and
black leads to
the terninals
on the adaptor
seethatthered
wireis con-
nected to the terminal which is nearer tothe pin. This
will ensure that the current is registered in the correct

is the

item we have to considor

Notice how the wiring is carried out in neat. right-angled bends. Pay particular attention
to the positioning of the telephone bobbins.

asticks in the components list, as they
e well for the purpose.

L7—

LTF HTF HT— LTH LTH+2 HIH HT42

)

30000 Otiats
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Fig. 2.—The wiring for the ** Teletester *° is perfectly straightforward and this diagram should be
used in conjunction with the photographs.
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direction in the milliameter when readings are being
taken under working conditions.

Making up the Adaptors

Iinally, we come to the special use made of the
two gramophone pick-up adaptors, and we. must
combine them in order to make possible the nicasure-
1ments of filament current, filament voltage, and
anode voltage in an ingenions manner. These
adaptors are shown in one of the accompanying
illustrations and the ‘‘amalgamation’ is quite
straightforward. In the Bnlgin pick-up adaptors
I have specified you will notice that the split pin of
the grid socket is missing.

Now, in our combined plug we want available a
plate connection, a filament connection, and the
second filament has to be ‘“ broken” and have two
terminal connections to enable an ammeter to be
inserted and the filament current of the valve
registered.

Complete Instructions

This is portrayed diagrammatically in Iiig. 3a,
(a), (b), (c) and (d), being the respective terminal
points. Take one adaptor, therefore, and completely
dismantle it. Remove the grid socket of the other
-adaptor and replace with a contplete pin and socket,
holding it in position in the ebonite with a screw since
no terminal connection has to be made to it. Now

remove the plate socket. screw of this sane adaptor and
replace with a terminal.

I have arranged for the right-hand filament socket
to be split. Cut off, therefore, the right-hand filament
socket of the adaptor which was not dismantled, so

M
(@) H

Fig. 3.—Theorctica’ and pictorial representations of the tuo
pick-up adaptors which have been modified for the  Teletester.”

that it is flush with the top of the ebonite. Place one

of the original grid sockets, that is one without the

split pin, in the right-hand filament hole of the ebonite

of the dismantled adaptor and hold it there with a

terminal. Now slip this ebomnite over the three

sockets of the other adaptor and hold the two ebonite
Continued on page 392.)
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Studio "1 opics

Y NOT infrequently hear it expressed that the
I'l‘elcvision Screen News, which is a familiar part

of the Baird Television Co.'s daily transmissions,
makes a most interesting and instructive addition to
these programmes. Originaily this particular method
of conveving news by printed words presented no
little difficulties before it became of real value for
transmitting items of news. The new clectrical device
was first introduced on April 2ud of this vear, two
days after the inaugural opening of the dual wave-
length.

It had been customary up till then to work from a
hand-worked apparatus, but this svstem obviously

The original hand-worked screen news apparatus can be
seen fixed to the back of the special chair shown in this
studio photograph. .

had its drawbacks, because the letters were not
interchangeable, the message to be shown being
printed on a roll of linen. Consequently the same
item of news was continually being projected.

Since the introduction of the new system, however,
many improvenients have been made, and the shadows
that were once a source of trouble have been eliminated.

If readers of these notes will turn to the August
edition of this Magazine, they will find on page 251
a sketch of the studio screen. In the centre of this
will be seen the aperture behind which the news
apparatus is placed. When the announcer is heard
to say, ‘ One moment, please. for I'elevision Screen
News,” the sliding panel, which has previously
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obscured the aperture, is drawn on one side and
the lettering is at ouce seen to move across the field
of vision from right to left. The size of the letters,
by the way, is 3 by 2} inches, these being the most
suitable dimensions for producing the best results.

— LErreR Morion  <—
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Showing how the
screen neuws
apparatus is

mounted.

Notice the direc-

tion of the
letter morement.

=
A\

The interior of the apparatus contains an endless
roll of varnished linen, which passes at intervals over
rollers, and along which are regularly spaced small
slots for the insertion of the letters. It is lined with
thick felt to reduce the sound caused by the letters
continually passing over the rollers. A general idea
of the exterior of the apparatus is shown in the sketch.

The Baird Studio Pianist

Many listeners will, of course, have heard the piano
music which accompanies the projection of the Screen
News. This is performied by Mr. Cyril Smith, the
Baird Studio pianist, whom those with ** Televisors
will have scen as well as heard, and who excited the
interest of the musical highbrows a short while ago
at one of the Queen's Hall Promenade Concerts.

Mr. Smith, who is just twenty-cne yvears of age,
was, I believe, interested in music at the tender age
of two, though what form it took at that carly stage
it is impossible to say. When four vears old Cyril
Smith could read music sufficiently well to enable
him to play small pieces, and when twelve months or
so later he found it necessary to use the pedals, which
he was unable to reach, the difficulty was overcome
by securing blocks of wood to them, and during this
period he became accompanist to his school choir.
It is interesting to note that at the age of twelve he
competed against his brother (aged twenty-one) in
an open competition. The young musician was first
and his brother second !

HAROLD BRADLY.

L. LEAMAN |

97, NORTHFIELD AVENUE
WEST EALING, LONDON, W.13

For Radio and Television

DEMONSTRATIONS
DURING TELEVISION TRANSMISSIONS

Baird Components Supplied

PHONE : EALING 5394

(MEMBER, TELEVISION SOCIETY)
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Watch your Television screen for

these artistes during November
(17 i .

. Mr. ALFRED CAVE, the young KEng'ish
violinist who studied under the distinguished
Professor Leopold Auer. Hes played at the
Queen’s Hall Promenade Concerts, ond i3
fumiliar as a radio artiste.

. Mr. FREDERICK WEST, tenor. who is
familiar to lookers-in at both our morning and
evening broadcasts.

L Mr. RICHARD HAWKINS, tenor, whose
pleasing voice adds much interest to the television
tinage.

. Miss WYNNE AJELLO, suprano. Ius haed
murh microphone experience, to which she i3
adding a knowledge of ** television technigue.”

. My, WILL GARDNER, aae of our piomser
entertainers, whose amusing character studies
are frequently enjoyed by tefevision enthusiasts.

. Miss COLLEEN CLIFFORD, whose ta'ents
receive the seopt they deserve through the meeinm
of television. 1 as known in dustruliu ar the
< Live-wire girl (ot u trapeze uct 1),

. Miss ELSIE HULME, v talented young mesco.
soprena, who i3 a newcomer o our television
broadcasts.

. Miss MIRA JOIINSON, a clever artisté who
specialises in Lancuashire and dwmnerican character
studies.
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PART XI

By John W. Woodford

vision wireless receiver I am tempted to parody

Shakespeare and say ““tlie quality of a wireless
receiver is not strained, it cometh as a result of
forethought and design.”

Living in an age of wircless reception that appeals
to the ear, we find that the quality factor appears to
vary almost with every individual. Some are con-
tented, perliaps from force of circunistances, to
listen to a cheap two-valve sef used in conjunction with
a horn loudspeaker. They speak in tones of pleasure
at the results achieved and for some unaccountable
reason regard the tone and quality of a lhigh-class
cone or moving-coil loudspeaker in an inferior light.

A Test

Again, if you were to test half a dozen people by
letting them listen to half a dozen loudspeakers, it is
quite long odds that their aural tastes would differ
so widely that the palm of perfection would be awarded
to each of the loudspeakers in turn. ‘l'est the truth
of my remarks amongst your own friends or even
put yourself to a trial and I think vou will agree with

IN approaching the question of quality in the

The receiver employed for handling the vision signals must be of
a good quality capable of giving an undistorted output.

me that guality, as judged by wireless reception with
the car as the referee, is bound up almost completely
with tlie personal side.

This commnient is made in no derogatory fashion but
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rather as a bold statement of fact arising from the
result of a wide experience and acquaintance with
broadcasting.

With television, such is not the case. \We are not
victims of ““‘the quickness of the disc deceiving the
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Fig. 1.—Crid leak rectification is shown both theoretically and
pictorially in this diagram.

eve”  The ““Televisor” is an iustrinment which
will reproduce faithiully whatever is put into it and
in this respect differs from the many types of loud-
speakers, whicli are capable generally of giving different
results even when cach is connected to the same
wircless receiver.  We lave analysed the “ I'elevisor ”
in fair detail now and are fully cognisant with its
werits and demerits.

Brief Hints

The quality of our image will now depend upon
the way the vision signal input is handled through the
various stages before being handed over to the ncon
lamp with its associated disc. \We must therefore
pay somewhat more attention to our wireless sot
for television than we are wont to do for the usual
B.B.C. broadcasts. I'he tinte will be well spent and
will require no deep knowledge of the subject, provided
certain facts are accepted by the reader without
demanding proof.

By this I mean that in this article, and the final one
which is to follow, I cannot hope to give ore than a
few brief hints and hence long explanations to prove
the truth of my theories niust be omitted. TFirst of all
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let me say a few words concerning the detector or
more correctly rectifier stage in your set. Broadly
speaking, two methods are in general use, namely
(@) grid leak and conceuser and (3) anode bend.
The. high-frequency osciliations fed either direct from
the aerial or from the high-frequency valves pass
to this stage for conversion into a pulsating unidirec-
tional current. These signals must be handled faithfully
and experience no form of distortion at this particular
juncture or the efiects will evidence themselves when
looking at our image.

Detector Differences

The essential ditferences between these two methods
can be summed up quite simply. With anode bend
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Fig. 2 —Notice the urrangements made for applying the correct
grid bias in the case of an anode bend detector.

the high-frequency currents are amplified in the
valve first and then rectified in the anode or plate
circuit, whereas, with grid Jeak and condenser,
rectification takes place in the grid circuit of the
valve and the resulting low-frequency current under-
goes magnification in the valve itself.

Taking the latter case we have a fixed condenser
of .0002 to .0003 mfd. capacity and a grid leak of
one to two megohms joined to the valve as indicated
in the theoretical and practical diagram of IMigure 1.
Suffice to say that this simiple but ingenious method
of coupling the conrponents together makes the grid
voltage vary in accordance with the low frequency
portion of the signal. In practice the charges of
electricity collected by the fixed condenser reduce the
normial grid voltage and the anode current reduces in
sympathy.

Anode Bend

If strong signals should be impressed! upon the
grid, the grid circuit is very liable to choke and
distortion will result, but with weak signals this
system of rectification is very sensitive and has a
wide application in ordinary wircless reception.
In addition it should also be noted that the presence
of the condenser is likely to give rise to frequency
distortion and this is detrimental to our image which
relies so much on the higher frequencies for its wealth
of detail.
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Turn now to anode bend, which is shown
theoretically and practically in Figure 2. Here use
is made of the actual bottom bend in the valve
characteristic and in consequence demands a careful
adjustinent of grid voltage. "T'his is provided through
the medium of a grid bias battery aud potentiometer
resistance placed across the filament supply.

Since the plate current change resulting from the
signal modulation actually takes place on the straight
part of the valve characteristic, there is direct pro-
portionality between the input and output signals.
The only difference lies in increased strength due to
valve amplification and in consequence no distortion
will arise when the voltage adjustments are carefully
predetermined. If the signals are weak then the
curved part of the characteristic is brought into play
and this proportionaiity is lost. We see, therefore,
that this mode of rectification favours strong signals
and furthermore you should note in passing that the
mican anode current increases with the impression
of the signal.

The Best Choice

Now it is a golden rule with the reception of vision
signals that reaction in any form should be eschewed,
since it is so liable to bring about distortion. What
bearing has this factor upon our choice of the best
detector ? Well, in the first place, we must have ample
signal strength—the quantity factor was dealt with
last month-—and except in situations very close to
the transmitting station, this will mean the employ-
ment of at least one stage of high frequency amplifica-
tion, preferably screened grid.

The signals impressed on the detector stage, there-
fore, will be of relatively large magnitude and our
previous reasoning will show that anode bend
detection is thus to be preferred for television working.
This fact is borne out in practice and readers will,
perhaps, have noticed that the Baird Company

Here we sce the high frequency and detector stages of a special
unit designed for receiving the vision signals.

themselves recommend all users of their apparatus to
employ an anode bend detector stage and I trust
I have managed to make the reason sufhciently
clear in the preceding short notes.
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Now what of the high-frequency side of the receiver ?
Is this an important criterion of the set or will any
modern form of high-frequency amplifier coupling be
suited for television purposes ?

The High Frequency Side

e first important point to note in this connection
is that the tuning circuits must not be too sharp,
that is, something of the hyper-selective class, or
the high frequencies will suffer by being cut off or
reduced considerably.  ‘I'his might appear something
of a problem when the latest outcry secins to be
towards selectivity owing to the high-powered stations
now on the air. This unecd not disturb television
enthusiasts, liowever, for thelr vision set, at least
for the time being, need approach nothing in the
form of a multi-station set, because there is ouly one
B.B.C. station broadcasting the Baird transmissions.
Livervone naturally is hoping that these facilities
will be extended in the very mnear future, but as
conditions change, modifications of a simple character
can be introduced to wmeet any new phase.  1f in
retaining flat tuning vou experience any interference
from a neighbouring broadcasting station cut it out
with a wave trap.

For coupling the high-frequency valve to the
detector valve two of the best methods are by choke
feeding or {transformer, with preference for the

former. limploy adequate and efficient screening to
ensure stability in working, while the use of a rheostat
in the H.I'. valve filament lead when working from
accumulators serves as an admirable volume control
if and when required.

In recent issues of TELEvVISION actual construc-
tional details of receivers suitable for handling the
vision signals have been described at length, and
interested readers are advised to refer to these articles,
especially those from the pens of H. J. Barton Chapple

and William J. Richardson.

A Basic Fact

The basic fact whicli must be kept in mind through-
out when considering the wireless receiver can be
stated in quite simple words. It is this:

“ Distortion will be avoided if the increased signal
from the output of the valves differs from the original
handed to the grid only in being greater in magnitude.”

‘I'his proportionality factor cannot be emphasised
too strongly, especially when dealing with the low
frequency side of the set.

It is this section of tlie problem to which I shall
devote attention in next mouth's concluding article
of this series. L‘urthermore, the position as a whole
will be reviewed from the beginner’'s angle.

YOU HAVE SOLIND VISION- (
HAVE YOU SOUND SOUND?

Your ¢ Televisor '’ loses half its realism if unaccompanied by a true-to-life loudspeaker.
For this reason we recommend you to try a speaker with a natural tone which will

amaze you - the

ORIGINAL N ¢ K INDUCTOR

which has all the advantages and none of the disadvantages of a Moving Coil Speaker.
The N & K requires NO -EXCITING BATTERIES, has a COMPACT FIELD., is of
STRONG CONSTRUCTION, EASY TO CONNECT, LIGHT IN WEIGHT and LOW

MOVING IRON—
MOVING COIL PERFORMANCE !

“The performance is remarkable for the unusual

output in the bass.....

The general effect is perhaps the closest approxi-

mation to that of the moving coil that has yet

been achieved with a moving iron armature.”
Wireless World T'est Report, July 30th

‘“Compared with other types of loudspeakers,
the Farrand Inductor seems to me to be good
value for money, and will become popular among
discriminating Listeners
possible reproduction at a reasonable price.”

— Wircless Magazine, June, 1930.

IN COST.

‘.) FARRAND
PATENT

If vou have any difficulty in obtaining
the' N & K, or you require further inforn
ation, pleuse wrile, call or *phone.

A.

who desire the best

. ..."Gives a quality of reproduction hitherto

unattained in any moving iron speaker.”

“Put up an astoundingly good performance.”
* T he Gramophone” August, 1930.

ALL GOOD RETAILERS STOCK THE N & K.

BRODERSEN,

In Cabinet, Mahogany or

Chassis (complete)
On Sound Screen, Oa-k
or Walnut ..
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.. .. £3100
In Cabinet, Oak .. £6 60
Walnut . . . .. §616 6
.. £6100

On Sound Screen, Mahogan
.. £7 00
11, NORTHAMPTON SQUARE,
GOSWELL RD., LONDON, E.C.1

CLERKENWELL 7286
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A Novel Competition for
Our Readers

Do you want to win a prize to the value of Two Guineas?

Of course you do.

previous competition, and so mnch interest was

shown in it by our readers, that we have decided
to give them another opportunity not only of winuing
a prize but of realising even more fully, perhaps, than
thev do now the immense entertaimment value of
television,

Arrangenients have, therefore, been made with the
Baird Compauy for a special broadeast at midnight
on Tuesday, November 11th, upon which our com-
petition will be based.

Mr. Rupert Harvey, the cartoonist, whose amusing
drawings haveoften entertained owners of “Televisors,”
has prepared a special set of twenty-cight drawings,
cach of which will illustrate one word, rather on the
lines of the familiar picture puzzles. :

E\() great was the euthusiasm aroused by our

I'or instance, there might be a drawing of a hen with
the letter **1' 7 in front of it, which, of conrse, would
represent the word ** then.”

Fach drawing will be placed before the transmitter
for a few seconds, during which time ** lookers-in
will be able to note down the word it represents, and
when the end of the message has been reached each
drawing will be shown again to ¢nable competitors
to check their first notes.

A complete kit of Baird branded
components as supplied by the
Baird Company
and from which a choice
to the value of two guineas
can be made by the prizewinner if

le so desires.
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Then read this page very carefully.

Solutions should be clearly written on a sheet of
paper, which should also bear the competitor’s name
and address, and posted to

* Comipetition,”
Television Press, Ltd.,
503, Cecil Chambers,
Strand, London, W.C.2.

The sender of the first correct solution opened will
receive a prize to the value of two guineas. If no
correct solution is received, the prize will be awarded
to the competitor whose entry contains the fewest
errors.

The two guinca prize may be sclected from the
following :—

Baird Branded Cowmponents from the list of parts
in the Baird Company’s advertisement, which appears
on the back cover of this issuc.

Bound copies of Vols. T and 2 of TELEVISION at
12s. 6d. per volunie.

Annual subscription to T'ELEVISION at 7s. Od. per
annumi.

Copies of '* Tclevision To-day and To-morrow " at
7s. 6d. per copy.
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Baird "I clevision at the
Olympia Radio Exhibition

stands at the Radie Exhibition was put up
by Baird Television, Limited.

As can be gathered from the accompanying photo-
graph, the stand, although oi rather small diniensions,
was used to the fullest advantage and the apparatus
was tastefully

‘ JNDOUBTEDLY one of the most attractive

stand at Olympia, and in spite of the iuclement
weather which prevailed during most of the Xxhibi-
tion, some 14,000 interested people made the journey
from Olynpia (a distance of about half a mile). A
continuous stream of people passed before the trans-
mitter and receiver during the whole time that the

show wasopen,

displayed. In
addition the
current issue of
“Television”
was on sale
everyday. The
“Televisor,””’
home con-
structor’s set,
and a full
range of com-
ponents, were
laid out under
the gaze of
two bronze
Robot figures,
whose eyes
were illumi-
nated.

By nieans of
a centre light
from the roof
of the stand,
the “Tele-
visor,’’ by
itself on a
table in the
rear, was
prominently
illuminated, and stood out in the dim light from
the rest of the stand.

The walls were covered inr silver tinsel material,
surounted by a painted frieze, from beneath which
a soft light fell down on to the stand, and a very
pleasing effect was achieved

In an open competition for the most attractive stand
in the Iixhibition, run by the ireless Trader, the
Baird stand was awarded third prize.

Demonstrations

Through the courtesy and enthusiastic support of
Messrs. W. H. Oates, of 195, Hammersmith Road, W,
the Baird Company were enabled to instal a temporary
studio showing both the transmitting and receiving
apparatus. ‘Tickets to visit this studio were issued
from both the Baird stand and Messrs. Selfridge’s
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At the 1930 Radin Erhibition at Olympia the Baird Television Company had a moss
attractive stand. The original layout is seen from this photograph.

and in many
cases visitors.
were seen there
as late as 11.30
at night.

In passing, it
is interesting
to note the
high technical
knowledge of
the younger
generation.
Whereas the
elder ** lookers-
in” were con-
tent to remark
“Wonderful !”’
and  ““ What
will happen
next?”  the
questions of
the youngsters
thoroughly
tested the
knowledge of
the technical
staff on duty.
There is no
doubt that
the youth of this country are growing up definitely
‘ television-minded.”

Another point of interest that was noticed was the
fact that in a very large number of cases complaints
were made as to the shortness of the broadcasting hours
allowed by the British Broadcasting Corporation.

The Baird Company have produced some very
attractive literature, and this was freely distri-
buted. We believe that this is the first time
in the history of electrical science that an actual
commercial price list and description of television
apparatus has been available to the public.

We notice also that the Baird Company have pro-
duced a very efficient All-Mains Receiver specially
designed for the operation of the ““ Televisor.” Thereis
fitted, however, a change-over switch, and this receiver
can also be used for very efficient reception of the
ordinary sound broadcasts. C. &E.
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The Musings of an

Artiste
GLANCIL at the clock revealed the fact that
Atllere were only five minutes to go before the
transmission was due to take place. Every-
thing was in readiness in the Baird Studio.

The artiste sat in her chair before the transnitter,
waiting. As she gazed at the little flickering light
playing ou her features she gradually became oblivious
to her surroundings, and drifted into a reverie in
which varying emotions struggled for supremacy as
they flitted across her mental vision.

The wonder of it all impressed her with a feeling
of awe that she had never experienced before. l'o
think that in a few minutes her image would be flashed
across thousands of miles, perhaps even to the furthest
extremities of the earth. People of all nationalities
and creeds would be “lookiug-in”’ and her image
would be visible to every one of them at exactly the
same montent. And that was not all in addition to
seeing her, they would hear her voice as well, coming
to them across the vast expanse that separated them,
forniing a living link between her unseen audience
and the Kngland of thousands of miles away.

The mere thought was overwhelming, awe-inspiring.
The attention of men and women from all parts of
the world would be concentrated at that particular
moment upon her. She would be the object of their
absorbing interest. On lier would be centred the gaze
of everyone, as her image appeared in the humble
dwelling of the worker or the palatial residence of
the rich.

Perhaps, happy thought, ‘ looking-in” was a
brother in Egypt, an uncle in Africa, a friend in India.
How they would greet her, the first moment of surprise
over, as they gazed upon her face and noted her
expressions. In fancy she travelled still further.
“ Looking-in ” niight be someone who, although a
stranger now, was destined to be a friend in the future,
or even a long-lost friend, who would thus be refound
through the aid of television.

Her musings gave place to a sense of curiosity as
she endeavoured to realise just how this marvellous
result was achieved. Omnce again she experienced the
feeling of awe, only to le quickly supplanted by a
glow of pride to think that she had been singled out
to assume for the moment an all-important role.
IFor the moment she rivalled an eartlily monaich in
power. Hers was a role bringing in its wake un-
limited possibilities, and yet exacting nothing but
complete unaffectation and naturalness. It scemed
so siniple, and vet its potentialities——

There was a stir in the Studio. The clock struck
eleven, and the day-dreams of the moment before
becante the realities of the present. V. L. L.

SCANNING DISCS. —Special parts made. Models
for inventors. Experimental work of all kinds.
—JOHN SALTER, Featherstone Buildings, High Hol-
born, W.C.1.
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W. H. OATES

Complete Television Service

Our Depot affords unique
facilities to those interested
in Television. Our own
transmitting apparatus enables
us to give callers demon-
strations upon request.

DEMONSTRATIONS between 9 am. & 7 p.u.

THE BAIRD “TELEVISOR”
ALSO
HOME CONSTRUCTORS’

“TELEVISOR"” KITS
SUPPLIED FROM STOCK

Only genuine Baird com-
ponents are supplied by us.
We have a full range avail-
able of parts and accessories.

195, Hawmmersmita Rbp,
LOoNDON, W.6. RIV. 3342.
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After the D etector

By William ¥. Richardson

HAT happens affer the signals have passed
through the detector stage of vour wireless

receiver has always fascinated e, and I

make no excuse for again bringing this side of the
question to the notice of readers. There are aspects
which are apt to be overlooked and I propose to deal
with some of these in order to refresh your memories.
I have seen very many demonstrations of television
in different places under varying conditions, and found
on several occasions that the image suffered from the
effects called ' motor-boating” or low-frequency
oscillations. T'his is shown on the ‘‘‘Televisor ”
screen as a series of vertical black lines passing across

Fig. 1.—Motor-
boating in your
vigion wireless
receiver causes
vertical black
lines to travel
across the image
somewhat as
wllustrated.

the field of vision in a horizontal direction, see [ig. I.
‘I'o say the least, this is mtost annoying to anyone
looking in, so let us take a rather broad view and
exanming all the likely causes.

Wireless Fashions

It is frequently a matter of conunent that what sonte
people are pleased to call * fashions ”’ in radio appara-
tus seem to change with somewhat alarming rapidity.
‘““ A new kind of valve ”’ theyv say, * is placed on the
market, and no sooner have we purchased one of these
valves, than we are told that sonie other portion of our
receiver is out of date and must be replaced.”

Now, while it is perfectly true that radio technique
is developing aud improving so rapidly that in order
to keep an equipment constantly up to date, replace-
ment of obsolescent components and occasionally
complete rebuilding of the set is necessary, these
changes are not dictated by the whims or the rapacity
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of radio manufacturers. It must be realised that
radio is a highly scientific industry which has
developed during the most active portion of a highly
scientific era. 1t is only natural, thercfore, that
improvements follow cach other with amazing
rapidity, but although it is always possible to effect
improvements in a receiver which, comparatively
recently, represented the high-water mark in efhiciency,
it is not essential to the enjovnient of sound or vision
broadcasting to embody every new invention as soon
as it 1s announced.

The latest and nmiost up-to-date models of receivers,
speakers and so forth, are developed primarily for the
service of the newcomer or for the established wireless
man whose equipment has become out of date, but
evervone should study technical developments and
then, at convenient intervals, review their apparatus
in the light of recent knowledge, and carry out such
renovations or remodelling as may then seem
advisable.

A Case in Point

There are, however, some instances where the
adoption of a new or imiproved product immiediately
renders necessary alteration in sonie otlier portion of
the set. A case in point is the substitution of the new
and more efficient types of valves. During recent
years the efficiency of receiving valves has been
greatly increased, as may be proved by coniparing the
mutual conductance or * factor of goodness ™ of
various makes with their counterparts of, say, two
vears ago. Methods of intervalve coupling have also
been improved, with the result that the overall gain
per stage in amplifiers has beconie very large.

It is when applving these new and more efhicient
valves to a receiver originally designed to operate with
the older and less efficient ones that the trouble is
often experienced in the form of howling, or that
curious intermittent popping that has ecarned for
itself the title of ‘* motor-boating.” The blame for
these troubles shiould not be laid on the new valves,
the fault being in alimost every instance due to the
fact that the new valves are being used in an old
and probably - incflicient receiver. The only reason
for this trouble, the correct technical description
for which is * low-frequency oscillation,” is unwanted
coupling between stages, which may be due to any
one of several causes.

In the first place, if by chance the low-frequency
transformiers used for intervalve couplings are of
very old pattern, it is quite likely that there is leakage
of a portion of their magnetism and due to this leakage
a portion of the energy in the circuit of one trausforner
is transferred magnetically to another transformer

TELEVISION jor November, 1930
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circuit, and is reamplified, this awmplification being
cunmulative, and finally resulting in the oscillation
otherwise upsetting the vision or speech as the case
may be.

Resonance Freguencies

Another possible cause of low-frequency oscillation
may be the existence of one or miore ‘' resonance
frequencies ” in tlie characteristic of the low-frequency
transformer. Some transformers, especially those
of early pattern, do not give equal amplification
throughout the range of required frequencies. At
one or more definite frequencies such transformers may
give a degree of amplification enormously greater than
that over the remainder of the frequency band
which has to be covered. ‘['his fact, combined with
the higher overall amplification obtainable with
modern valves, may easily give rise to the difficulties
mentioned.

The only cure for oscillation arising from either of
the above-
mentioned

of each valve from the maximum tapping of the
eliminator or battery through a separate resistance
of such value that the requisite voltage drop isobtained.
These resistances should be by-passed to earth by
a fixed condenser of 2 mfds. capacity such as indicated
in I'ig. 2.

Always “ Decouple™

Back coupling is sometinmes caused by the output
leads, especially if thev are carrying a large anode
current. A certain cure in this case is the adoption
of a choke filter circuit, which diverts the direct current
component of the anode current, and permits only
the audio-frequency component to pass through the
leads.

A further cause of miotor-boating is the existence
of high-frequency currents in the low-frequeucy portion
of the receiver. No detector valve works at 100 per
cent. cfficiency, and in all receivers a very small
amount of high-frequency energy passes the detector

-alve into the

causes is to

low-frequency
amplitier. In

substitute for
the old and
inefficient
transforniers,

most instances
undesirable
cifects due to
this high-fre-

componeunts
of modern
design and
high perform-
ance. A\ typi-
cal example of
advanced
transformer
design  which
can he called
to miind is the
Mullard ** Per-

quency energy
can be avoided
by by-passing
the primary
of the first
low-frequency
transformer
with a fixed

o @

macore’’trans-
former which,
by the use of a
correctly  de-
signed core of special high-pernicability alloy and by
careful calculation of the windings, is free from reso-
nance peaks throughout the audio-frequency band
and has negligible magnetic leakage.

Low-frequency  oscillation is  caused frequently
by electrical coupling between circuits due to a fairlty
high resistance common to more than one circuit.
Usually a portion of the high tension battery is common
to two or more anode circuits, and if the resistance
of this common portion is high, the alternating
voltage drop across it due to the current in one circuit
will be impressed upon other circuits with the result
that cnergy will be fed back from one circuit to
another, and cumulative amplification with consequent
oscillation, produced. The cure in this case lies in
ensuring that the various high tension voltages used
for the set are obtained through separate voltage-
dropping resistances from one maximum tapping
on the H.'I'. battery or battery climinator.

If a type of climinator not including such provision
is to be used, or if the high tension supply is obtained
from dry batterics, it is necessary to feed the ancde
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Fig. 2.—. cicevit diagram of a three-valve I.F. amplifier ecemplifying the use of wire-
wound anode resistances and large by-pass condensers as ¢ means of obtaining stubility.

for condenser of

a0) about -o0o01

7 mfd. capacity.

e @J Of all these
suggestions, I

think that

perhaps the

one most ap-

plicable to vision working is the fairly high resis-
tance common to mere than one circuit. We know
that resistance capacity coupling generally is capable
of giving the best image, and in consequence magnetic
leakage of transforicers will not apply. Thus, if
vou want to ensure stability, decouple yvour valves
throughout and you are sure to be on the safe side.

Valve Choice

Another point which T should like to dwell on in
this article arises from the many questions which are
raised as to how the valves for a vision (i.e., power)
amplifier should be chosen.

There are, on the market, so many tipes of power
amplifying valves that potential users are apt to
find a difficulty in sclecting the power valve which
will best suit their needs, and the matter is complicated
by the multitude of figures regarding the character-
istics of their valves. published by the various manu-
facturers. The figures usually quoted include the
“ grid bias ” of the valve, the ** amplification factor,”
the **impedance,” and the ‘‘slope’” or ‘' mutual
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conductance.  Which of these characteristics
determine the suitability of the valve as a power
amplifier 7 On what basis should the merits of two
valves be compared ?

Before answering these questions, it is necessary to
consider what actually happens in a power amplifier.
Tor the purpose of explanation let us take thke case
of a set which is receiving the sound broadcasts,
and imagine both filament current and H.T. are
switched on, but no signals are being received. A
steady direct current will flow in the circuit consisting
of the H.T. battery, the speaker, and the anode-
filament path of the power valve. ‘This dircct current

On the right. a super-power valve. while on the left is a
valve desiyned to handle very large A.C'. outputs.

will, of course, produce no sound in the speaker,
except a ‘‘ plonk ”’ or click when switched on or off.
Now imagine that signals are being received.
Impulses at low frequency, corresponding to the
sounds produced before the microphone, will be
applied to the grid of the power valve, and will set up
variations in the current flowing through the speaker,
these wvariations corresponding exactly to the grid
impulses. ‘I'lie power available to operate the speaker,
and therefore the volunie of sound obtainable, depends
entirely upon the exfent of the variations in the anode
current of the power valve, and not wpon the actual
value of that current.

A Simple Analogy

Perhaps this will be made clear by a simple analogy.
Imagine a boat anchored in the middle of a lake.
If the surface of the water is perfectly smooth, the
boat will remain stationarv—this represents the
diaphragim of a speaker when only a steady direct
current is flowing through the winding. Now imagine
the surface of the water to be disturbed by a breeze.
The boat will rise and fall with the waves, and the
amount of motion will depend entirely upon the height
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of the crests of the waves and the depth of the troughs.
In a similar way, the movement of the diaphragm
of a speaker depends upon the ‘“ depth of modula-
tion,” ie., the amplitude of the audio-frequency
variations in the anode current of the power valve,
better known as the A.C. output of the valve.

Other things being equal, the A.C. output of a
valve can be increased by increasing the extent of
the voltage variations applied to the grid, but there
are limits beyond which the *“ grid swing " cannot be
increased without introducing distortion. 'I'here are,
however, other factors which comntrol the A.C. output
of a valve. There are its amplification factor and
impedance.

Without going into fairly advanced mathematics
it is difficult to give a wholly satisfactory explanation
of the effect of these factors, but in general it may be
said that, under identical working conditions, a valve
with a high amplification factor and low impedance
will give a greater A.C. output than a valve with a
lower ammplification factor or higher impedance.

The mutual effect of the amplification factor and
impedance is expressed by the * mutual conductance ”
or “ factor of goodness "’ of the valve. \When select-
ing a power valve, therefore, the valve of higher
mutual conductance will be preferred. Of two
valves laving approximately cqual mutual con-
ductance, the one having the higher amplification
factor will be the better. By using a valve with a
high amplification factor less intermediate amplifica-
tion between the detector and power valve is necessary
and the risk of introducing distortion is correspondingly
reduced.

“ Super-Powers >

Tiver since the introduction of lJroadcastipg,
manufacturers of valves have been steadily improving
the quality of their products, the tendency every
year being towards increased values of mutual
conductance. The advent of new types of speakers
requiring ever-increasing power for their operation,
and bearing in mind that a ‘‘ Televisor”’ requires
an undistorted output of 1} watts to work it efficiently,
has led valve makers to turn their attention niore
particularly to the design of efficient power valves.
Valves of the ‘‘super-power” class such as the
Mullard P.M.252, P.AL254, P.M.256, and P.M.2564
for use with 2-volt, 4-volt, and 6-volt supplies, are now
emploved as standard in all domestic receivers where
robust reproduction is required, and valves capable
of still bigger A.C. output are made for operating large
radio-gramophones, public address equipment, the
‘“ talkies,” special television experiments, and so
forth.

With these factors kept uppermost in mind,
I think readers will be able to turn to their low-
frequency vision amplifier, that is, after the detector,
with a more intelligent appreciation of its requirements,
and in a future article I propose to deal at greater
length on the important problem of the meaning of
valve characteristics. A better understanding of
these items will help tle experimenter considerably
and remove the “ trial and error "’ methods from valve
choice.
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The I:ditor does not hold himsclf vesponsible for the opinions of his correspondents.
Correspondence should be addressed to the Editor, TELEVISION, 505, Cecil Chambers,

Strand, W.C.2,

INTERESTING CORRESPONDIENCIS
WILLIAM J. RICHARDSON.

To the Editor of TELEVISION.

I'ROM

Dear Sik,—I am sure your readers would be
interested in the attached correspondence witich has
arisen primarily as a result of my article on a wireless
receiver for television, which appeared inn the October
issue. I felt that its publication might prove of
assistance to others who might experience the same
difhiculty.

Thanking you for vour interest.

Yours faithfully,
WiLLLay J. RICHARDSON.
London.

October 18, 1930.

W. J. RICEARDSON, Fsq.

DEAR SR, - I have read with great interest and
enthusiasm the various articles written by you and
published in TErkvisioN. I would like to tender
my thanks and appreciation for the excellent self-
explanatory way they have been compiled.

I am, however, especially interested to sce that in
the October issue a three-valve vision circuit is
reviewed by you. As I built this particular receiver
sote four months ago front a circuit I obtained from
Messrs. Baird 1eleV151on Limited, possibly you will
be able to help me with a cllﬁlcultv I have been unable
to overcome in spite of a leugth_\' series of various
painstaking experiments.

Being unable to dircctly couple the neon tube and
coils into the plate of the pentode, owing to my ILL
being limited to 250 volts, I have been compelled to
resort to ather nmiethods of connection, such as choke
feeding and trausformer coupling, but up to the present
I Lave been unable to devise a satisfactory arrange-
ment.

With either choke feed or 1 1, 101, 2:7-1 trans-
former coupling, very serious distortion is indicated
on a good ~,tren;:,th signal by my milliammeter dropping
from a plate current reading of 26 milliamps to 17
milliatips constant, until I detune the signal down
to a very poor strength, when the necdle returns to
norntal.

Yor your infariation, the receiver functions extra-
ordinarily well on broadcast reception, and excellent
undistorted volume, together with first-rate quality,
is obtainable on my low-resistance moving coil
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and must be accompanied by the writer's name and addvess.

speaker, using a transformer ratio of 25-1, and also
on my balanced armature speaker, preferably with
choke filter output.

My own limited tecimical impressions are that the
(llﬂl(,lllt\ is due chiefly to the very high impedance
of the P.IN 625, and that it 1s soldv a matter of
correctly matching the inpedance of tle television
cirenit {coils, neon, choke or transfornier) with the
impedance of the pentode.

Possibly vou have conducted experiments in this
direction, and therefore if you can offer me any
assistance  towards overcoming this evasive and
persistent difficulty 1 should be greatly indebted to
vou. Perhaps it wonld be as well to mention that
I have previously obtained very good results with
choke-feeding when usul in conjunction with my old
set, which consisted of 8.6, anode bend-transformer
coupled to medium-size power valve of the 3,000 ohmnis
class.

In conclission, any advice or suggestions youn mav
e able to give me will be very greatly valued and
appreciated.

Yours faithfully,
I* G. R. GREENLAND.

24, Stanley Strect, New Cross, S.L. 8.

Scptember 29th, 1930.

I G R. GREENLAND, Lisq.

DEAR S1r, T thank you for vour letter of the 2gth
ultinio sent to me care of the TrLEvIsIoN Magazine.
Your complimentary remarks in connection with ny
contributions to the colunms of L'ELEVISION are
appreciated, and I hope that further efforts from my
pen will continue to prove of interest.

With reference to the query you raise, the distortion
undoubtedlv zlrlsLs from the methiod of coupling to
the ** Televisor.” Since the rated impedance of thie
specified P.’I'. 625 valve is 43,000 ohms, it {ollows that
the transfornter prinmary or choke impedance must be
of the same order. This can only he effected by
cmployng chokes or transformers (lemgned specially
for use in conjunction with pentode valves, and I
can personally recommend for vour consideration
thie products of Varley, Igranic, and R.I.

Trusting this information will enable you to achieve
the good results of which I know this set is capable.

Yours faithfully,
WiLLIAM J. RICHARDSON.

October 1st, 1930
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SCANNING-- 18 IT NECESSARY ?

To the I<dilor of T'ELEVISION.

DEAR  Sir,—Whether scanning is an absolutely
essential part of the process of television has been a
matter of sonte controversy aluost from the birth of
tlie practical science.

Let us first understand clearly what is meant by
scanning. It is a process wlicreby the field of view,
including, of course, the object to be televised, is
split up into a number of small sections which are
transmitted one after the other, and are reassembled
in the same order at the receiving end, to form a
complete image. Ilach section represents an intensity
of light. The whole process is repeated several times
per second. I'he order in which the sections are made
to follow cach other does not matter in the least,
though, in the nature of things, thiey take up some
regnlar order, depending on the method of scanning
employed. " ‘I'he number of sections into which a
given field of view is divided governs the degree of
detail in the resultant image.

The theory of scanning and the problems con-
nected therewith are well knowin. ‘The various tele-
vision systems now being developed in liurope and
America differ only in the method of scanning em-
ployed. Baird, Mihaly, Karolus, Jenkins, and Belin
all make use of mechanical processes—sets of spiral
holes and lenses, revolving and vibrating mirrors,
curved prismatic discs, ete. The General Ylectric
Company of America have recently developed a
system which makes use of the cathode ray oscillo-
graph. This is a noteworthy advance, as it dispenses
with moving parts at the receiving end, and gives
great tlexibility of control in other ways, but the
expense of the apparatus places the system outside
the commtercial field.

But what if this scanning process could be climi-
nated altogether ? What if the entire image could
be made to reach the receiving screen simultaneously ?
There would then be no splitting up of the field of
view with the attendant loss of detail. The ideas
which follow are intended to show that such a system
is at least a logical possibility.

Imagine a spectrum of colours to be thrown upon
a screen before which the object to be televised is
placed. Then one side of the object would be illu-
minated with red light, and the other with violet
light, each part of the object from left to right receiv-
ing light of a different colour. Now suppose that
only a small part of thie spectrum was used, say part
of the infra red. The rays reflected back from the
object could then be heterodyned by a single infra-
red ray, giving rise to a band of frequencies capable
of being dealt with by ordinary radio methods. A
second heterodyning process would give rise to a
band of audio frequencies, which might be trans-
mitted by wire, or used to modulate a carrier wave.

1t will be noticed that the object has been taken
as existing in only one dimension, so to speak, but
this does not appear to present any insuperable
difficulty. (I'here is at present no known means of
producing a heterodyne or beat frequency between
two infra-red or light waves, a curious circumstance
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in view of onr present knowledge of the subject.) It
will be appreciated that the basic idea is to correlate
position on image and object to frequency, the whole
gamut of frequencies being received in just as iinne-
diate and complete a manner as is the impression
on a photographic plate, or on tlie ietina of the
eye.

It is not geneyally known that the scientist, Nipkow,
as early as 1888, devised a system of television very
siiilar to that developed by Baird, but of course he
was unable to put it into practical form as tliere were
then no such things as photo-clectric cells andl neon

Some (ime ago our columns gare details of a cathode-ray

telerision receiver. (o whicl reference is made by our correspon-

dent, Mr. Royds. llere we sec Dr. Zworykin and hisx new

cathode-ray tuhe, which he calls « ** kinescope.” The telerision
tmages appear on the round flat end al right,

tubes. e called his invention an * clectric tele-
scope,” a name singularly appropriate to a system in
which no scanning would be emploved.

Yours faithfully,

Herts, Oct. 4th, 1930. J. A 1. Rovbps.
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A GTFRMAN OPINION OIF SCREEN TELEVISION.
To the Editor of TELEVISION.,

DEAR S1r,-— May I inform yon that I had the oppor-
tunity of seeing a demonstration of the large Baird
screen ** Televisor” held in the Berlin Scala on
Wednesday night (September 24th) > ** Das I'ern-
Sprech-Sehen ” (as it is named in Germany) was
announced in appropriate words by an actor standing
on the stage. When the light was darkened in the
large hall an expecting murmur was to be heard. A
large and bright televised image of a man’s face
appearcd between the parted curtain and spoke to

Miss Maud Hansen, soubrctte. who was one of the German girls
appearing in Berlin with the Raird screen. and to whom refercnce
is made by Mr. Hewel.

the audience (speech quality not better than in the
usual ‘* taikies '), which was apparently astonished
at the quality of the image and uttered an appre-
clating " Ah!”  The gentleman on the screen
explained the technical arrangement and introduced
the performers: Mr. Reiss, baritone; Felix Josky,
writer ; Maud Hansen, soubrette, and Mr. Max
Stein. The audience was also invited to utter special
requests. (A few of them were: * Put out your
tongue!” asked by a doctor; ‘ Stand on your
head!” ; ' Miss Maud Hansen shall kiss Ilelix
Josky!” (He never dreamt of it!) Mr. Baird’s
photograph concluded the fascinating demonstration,
which was followed by long applause.

The well-defined images were brighter than I had
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supposed. The dark parts were not black but rather
in sepia tone. Half-tones graduated over a large
scale! The reflexes on Mr. Josky’s spectacles were
so bright that I had fear for the filaments of the
small lamps, a few of which were not in operation
(to be seen only with the aid of an opera glass, at
least from the gallery). I‘rom time to time I also
observed weak shadows extending above the hairs
of the televised person (I made the same observation
in my **‘Televisor,” but always thought it was due
to the characteristics of the ncon). Synchronisation
quite effective ; 1mages moving slightly up and down
at times (not annoying, however).

Picture somewhat out of frame horizontally (two
lines to the right corrected at the end of the per-
formance). Ilickering really weaker compared with
the neon image; very fine success if one 1s thinking
of the increase of flickering after an increase in
brightness.

You see, that there werce sone (really negligible!)
deficiencies.

Of course, there is still much to be done in tele-
vision, especially by increasing the nmumnber of elements
(e.g., 120 lines—vertical—four times the Baird ratio,
70 elements high) placed side by side combined with
the use of short waves, as proposed by Mr. Baird.

Yours faithfully,
Horst HEWEL.

Berlin-Wilmersdorf, Laudhausstr. 13, Germany.
September 2911, 1930.

PHOTO-ELLECTRIC CTLL VIBRATIONS.
To the Editor of 'I'ELEVISION.

Drar Sir,—I have read with great interest the
report on ‘“ Natural Vibrations of Photo-electric Cells
and their Extinction by Light,” in the September
number of TELEvIsION. It may be of interest to
mention in this connection that this phenomenon
has been known for several vears, and has been
described by Dr. N. R. Campbell (see e.g., Philoso-
phical Magazine, Vol. 1II., May, 1927, page 10350):
“If . ... a moderate illumination is applied to the
cell, the oscillations cease, because the current which
lies on the unstable portion of the dark characteristics
lies on the stable portion of the illuminated character-
istic.”

The stopping of the oscillations is governed by
space-charge conditions in the photo-electric cell,
and the effect is tlherefore not entirely reversible in
all cases. This point has to be considered when
technical applications of the effect are proposed.

In the paper mentioned above, I)r. N. R. Campbell
mentions the possible use of the method for the
transmission of pictures by radio.

Yours faithfully,
RiCHARD RUEDY.

42, Maitland Street, Toronto.
September, 20th, 1930.
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THIS SIDEBAND CONTROVERSY.
To the Editor of T'ELEVISION.

DEAR SIR,—Referring to the sideband controversy,
I should like to inform you that, in the light of fresh
evidence, I am of the opinion that Mr. Bailey and I
have been at cross-purposes on several points. I'he
fault lies on my side, as T have hitherto been unable
to express myself sufficiently clear owing to lack of
data.

A nrodulated carrier wave can be resolved mathe-
matically into three components, but these three
components cannot be isolated, and a triple trans-
mission of these component frequencies, with correct
phasing, would be dissimilar to the siugle transmission.

Josef Hdiring, of Miinchen, has successfully received the Buaird
television transmissions on the apparatus shown in the above
. photograph.

So much I have proved to my own satisfaction,
and this involves the discredit of the cther as a medium
of transmission. Presumably the waves do mnot
affect each other, nor are their transient amplitudes
algebraically additive at any point in a common
medium, but ecach transmission is self-contained.
Iiach and every transmission will, however, affect a
conductor in its path, and, if current results, such a
conductor will become a secondary centre of pro-
pagation.

Also, if two equal amplitude transmissions strike
an aerial, and their effects are additive, then the
energy extracted will be four times that which would
be extracted from a single transmission, thus giving
the erroneous impression of two waves superimposed
in a common mediunt. This is a contributory cause
of the wipe-out of weak signals in the neighbourhood
of high-powered stations.

For the present I will leave the subject there, and
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would thank you for the facilities you have granted
nie for voicing my ideas and opinions.

Yours faithfully,
R. S. SPREADRBURY.

30, Holniesdale Road,
Teddington, Middlesex.
Septemnber 4th, 1930.

An Ingenious *‘ Teletester’’
(Concluded from page 377.)

discs together by means of a screw and nut passing
down the centre hole, taking care that this screw does
not touch any sockets or pins.

Level up the socket tops so that they are of the
sante height and the result will be as indicated in
Fig. 3a diagrammmatically and Tig. 3B pictorially,
nantely, an adaptor with a split filament socket to
nmeasure current and connections to the remaining
plate and filament sockets. Connect your four-way
lead to the four terminals and you are now ready to
carry out all the desired nieasurements. ‘These will
be indicated next month, but in the meantime get
vour apparatus ready according to the very full
instructions which I have given you and no time will
be wasted.

(To be continued.)

The Television Society

The Television Society held its opening meeting of
the season on Wednesday, October 8th, the venue
being University College, Gower Street, W.C. 1. Mr.
J. H. Owen Harries, AML.I.R.1,, delivered a lecture on
** Some Developments in Television Based on Quanti-
tative Analysis,” illustrating his remarks with lantern
slides. The date of the next meeting is Wednesday,
Noveniber 12th, and non-members may obtain cards
of admission on application to the Head Office of the
Television Society, 4, Duke Street, Adelphi, W.C. 2.

{PAREX

Products PAR EXcellence
SCREENS & COILS ror RADIO

SCANNING DISCS

SPOKED ARMS, }* BORE, 20/- FACH.
DIRECT FROM

E. PAROUSSI

10, FEATHERSTONE BUILDINGS,
HIGH HOLBORN, W.C.1
’Phone : CHANCERY 7010
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| BAIRD BRANDED COMPONENTS
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those who are
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and definitely realise
that BAIRD branded
products are the only
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components. The
successful reception of
the Baird transmis~
sion is dependent
upon the use of Baird
instruments only.

N addition to the

“ Televisor” Home
Reception Set we can
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range of BAIRD
branded parts for the
home constructor. We
can also provide any
single part of the
apparatus, thus enab-
ling the experimenter
to build his own ex-
perimental apparatus.

PRICE LIST
Complete KIT OF PARTS for The following are other Spare
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