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demonstrations shall not break 
down under pressure of uncon­
trollable numbers.

I N making this announcement picture broadcasting as a means
the B.B.C. is careful to point out of entertainment is doomed to be
that such still picture broadcasting short-lived. Many of our readers
is not television. There is already no doubt remember the old magic
quite enough confusion in the lantern entertainment of pre­
minds of ordinary non-technical cinematograph daj's. With the
members of the public as to development of the cinema, or
the difference between photo- moving picture, the “ still” pic-
telegraphy (still picture trans- tures of the magic lantern lost
mission) and television, and it has their appeal. The magic lantern
been one of our endeavours in is still used, of course, for the
these pages to make the difference purpose of illustrating lectures, but
clear.

The British Association 
Meeting

Since our last issue appeared 
the annual meeting of the British 
Association for the Advancement 
of Science has come and gone. 
Last year the meeting was held 
at Leeds. This year it was held 
within the precincts of the mag­
nificent university building at 
Glasgow. A more suitable and 
more majestic venue for such a 
gathering would be hard to find.
Last year, at Leeds, Mr. Baird 
demonstrated noctovision to the 
members there assembled. At 
Glasgow this year he demonstrated 
stereoscopic television and tele­
vision in colours, the two most 
important scientific achievements 
which are the results of his past 
year’s labours. The demonstra­
tions proved to be an extremely 
popular attraction, and were con­
ducted very successfully indeed. 
Glasgow is Mr. Baird's native 
city, and her citizens took a very 
keen interest in the inventor 
during his brief sojourn in their 
midst.

as a means of general entertain­
ment it is entirely dead. So will 
it1 be with "still” picture broad­
casting, just so soon as the tele­
vision broadcast service is inaugur­
ated. Another point of importance 
in connection with the above

Photo-teiegraphy, by 
whatsoever system it is accom­
plished, undoubtedly has many 
valuable applications, notably in 
the newspaper world, where it is 
essential to transmit news pictures 
over great distances in the mini­
mum space of time.

magic lantern simile is that the 
lantern flashes a picture on a 
screen instantaneously. So does 

There are many other useful television, but the television pic- 
applications for photo-telegraphy, ture is a moving one. 
but we must confess ourselves as

Photo­
telegraphy systems, on the other 
hand, take several minutes tobeing completely at a loss to 

understand why it should be transmit one single still picture, 
thought desirable to broadcast 
pictures through B.B.C. stations.
What possible use can there be 
for such pictures ? If it be argued 
that pictures are useful to illus­
trate a talk, or news item, surely 
very much better reproductions 
are to be found, or can be pub­
lished, in the official B.B.C. publi­
cations, or in the daily or evening 
papers. We have not noticed, so 
far, that B.B.C. news bulletins 
are so far up to date that the same 
news, plus pictures, does not 
appear in the evening papers.

A N important difference between 
television broadcasting and " still ” 
picture broadcasting as at present 
proposed by the B.B.C. is that the 
former, being on a different wave­
band, will not interfere in the 
least with the enjoyment of the 
listener-in who does not possess a 
televisor.*

B.B.C. and Picture 
Broadcasting

The possibility of the B.B.C. 
commencing a picture broadcasting 
service has been under discussion 
for some time, but we did not 
seriously think that such a service 
would ever be instituted. It was 
with considerable surprise, there­
fore, that we read recently that 
experimental still picture broad­
casts will be started by the B.B.C. 
from Daventry, 5XX, in October 
of this year, and that if there is a 
sufficient public demand for these 
transmissions they will be incor­
porated as part of the ordinary 
programmes.

A Contrast
According to a recent news­
paper announcement we note that 
the Baird Company has applied 
for a licence to broadcast tele­
vision. In contrast to the con­
ditions prevailing in this country, 
we received with considerable

However, it is at least 
encouraging to know that the 
B.B.C. are sufficiently alive to the 
possibilities of the transmission of 
optical effects to take at least 
one step in that direction, though 
we are far from convinced that . 
the step which they have taken 
is the right one.

pleasure the information that the 
Baird Company, when they 
recently applied to the Dutch 
Government for permission to 
broadcast television through one 
of Holland’s most powerful 
stations, were received with great 

practicable possibility of television courtesy, and the necessary licence 
broadcasting, we feel sure that

IN face of the now perfectly

was dispatched to them within 
any effort to popularise " still ” five days of their application !y4 *v
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1 TELEVISION IN AMERICA1

Many Experimental Transmissions in Progress 

By R. F. TILTMAN, A.M.I.R.E., A.Rad.A.i
i From time to time we have described television developments in America. In the " 

following concisely worded article Mr. Tiltman gives us a resume of what has been 
taking place recently on the other side of the Atlantic, and the impression he leaves us 
with is that, owing to the fact that broadcasting in the States is unrestricted, progress 

with television is going ahead with characteristic American rapidity.

i
l
\
l
I
L.

ELEVISION has become a rumoured that displays of television 
very prominent subject in would be barred owing to the objec- 
America in the past months, tions of certain radio manufac-

for both professional and amateur turers, but later plans were completed
experimenters have taken up the for a television transmitter to be 
subject with great enthusiasm.

Several of the leading U.S. radio
stations are broadcasting television in the exhibition to show images 
regularly, many more stations have approximately five inches square 
applied for licences and are planning to the spectators, 
radio vision tests, and there are 
thousands of keen experimenters 
constructing simple receivers. It is 
said that to-day there are over 
two thousand amateurs in New 
York alone equipped with experi­
mental receiving apparatus. In addi­
tion, the syndicate which acquired 
the American rights of- the British 
(Baird) system will very shortly 
commence broadcasting from a chain 
of radio stations in the U.S.A.,
Canada, and Mexico, and commercial 
receiving sets will be available.

tion of wave-bands for experimental 
television work. The Radio Cor­
poration made three applications, 
making a total of twenty bands, two 
applications were from the Jenkins 
laboratories, the Westinghouse Com­
pany asked for nine bands, and other 
applicants included VV. J. Allen, 
El. E. Smith, and R. B. Parrish. It 
was said that more applications for 
licences were pending.

T
installed, while a number of receiving 
sets were placed at various points

Numerous Applications for 
Television Wavelengths. 

Some weeks ago the Federal Radio 
Commission was dealing with nearly 
a dozen applications for the alloca-

First Regular Broadcasts.
The first regular experimental 

television broadcasts in New York

V .

Britain Still Ahead.
Although; of course, television 

was demonstrated in this country 
about fifteen months earlier than the 
first American demonstration, and 
Britain is still ahead in actual 
reception results, experimental work 
in America is now able to go forward 
at full speed, for broadcasting there 
is run by private enterprise and 
development is not hampered by a 
broadcast monopoly as appears to 
be the case in this country.

Television transmitting and receiv- 
of the main

i

I

ing apparatus was one 
attractions at the Radio World’s 
Fair, which opened at Madison 
Square Garden, New York, 
September 17th. It

on The television transmitter in use at WRNY. Readers will recognise the great resemblance to}
the Baird transmitter, V 'was at first
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Light: The Essential of Television
Part II.

By CYRIL SYLVESTER, A.M.I.E.E., A.M.I. Mech. E.

§ §
§ §
§ §
§ §
§ §
§ §
§ §Light is one of the most important factors in connection with television, and one which 

must he carefully studied by all serious television students and experimentalists. 
The principles and nature of light are by no means so widely known and understood as 
one would anticipate, and in this series of articles our contributor will proceed to

elaborate them.
<^5=51<5?J t^5>) «^5>J

§ §
§ §
§ §•
§ §
§ §

In the normal atmosphere the 
selective effects are produced by 
particles of dust of various colours, 
minute drops of water (these are the 
cause of refraction) and the mole­
cules of the air. When the sun’s 
rays pass through the atmosphere 
the selective effects of the media 
referred to results in the scattering 
of light rays of all wavelengths, but 
more so those of the short wave 
lengths, the blue. The colour of the

natural daylight. I have already 
pointed out that, in television, many 
scenes will be broadcast under arti­
ficial light; and it is very safe to 
say that no method of producing 
artificial light is constant, even with 
the so-called daylight lamps. This 
means that the colour, and even the 
shape of objects, cannot be appre­
ciated under artificial light, unless 
means are taken to correct for 
colour quality. We will consider 
the production of coloured light 
and its effect upon coloured 
objects.

The general conception of colour 
is somewhat loose; I have referred 
to blue—sky blue—but this varies in 
colour quality. Violet, blue and 
green-blue when combined form blue, 
but the quality of this blue will 
depend upon the mixture of these 
colours, x Blue-green, green and 
yellow-green when combined will 
produce green; and green-yellow, 
yellow and orange gives us amber. 
Here, again, the quality of amber 
depends upon the quality of the 
colours used to produce it. Let us 
consider the factors which affect the 
variation in the production of arti­
ficial coloured light.

Artificial light, or electric light, 
since this is the only kind of arti­
ficial light which can be produced in 
high intensities, depends upon the 
passage of electric current through 
some form of conducting medium. 
In the modem gas-filled lamp the 
conducting medium, the lamp fila­
ment, is tungsten steel. This, with 
an exhausted globe refilled with an 
inert gas (argon), permits the fila­
ment to be run at a high temperature, 
thus producing as white a light as 
is possible. The quality of this 
light, however, is inferior to normal 
daylight.

INCE white light consists of a 
combination of colours, it may 
be said that a beam of white 

light is composed of light rays of 
different frequencies. The velocity 
of light is the velocity of any kind 
of light, that is, light of any spectral 
character, from which it follows that 
waves of high frequency have a 
shorter wavelength than low fre­
quency waves. The waves may be 
compared with sine waves, so that 
they have definite values from zero 
to zero, or from crest to crest. The 
relative values of red, green and blue 
are illustrated in Fig. i.

These wavelengths are measurable, 
the unit of measurement being the 
Angstrom unit (ten-millionths of 
millimetres). The number of Ang­
strom units in the visible spectrum 
is about three thousand. Of this the 
blue-violet is between 4,000 and
5.000, green between 5,000 and
6.000, and the red between 6,000 and
7.000, The units below 4,000 are 
associated with the ultra-violet rays, 
sometimes termed the actinic rays ; 
the units above 7,000 are associated 
with the infra-red rays, sometimes 
termed the dark heat rays.

Although normal daylight is gener­
ally accepted as white light it may 
be said that it varies in colour 
quality. A most conspicuous example 
of this is the colour change which the 
sun appears to undergo in passing 
from zenith to horizon. The reason 
for this may be said to be due to the 
composition of the “ body colour " • 
of the atmosphere. That is, the 
colour which is possessed by an 
object by virtue of its selective 
action in absorbing, refracting, and 
transmitting the rays of various 
wavelengths in such a manner that 
certain rays are reflected or trans­
mitted more than others.

S
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The rolativo values of red, green, and blue.

sun, to us, appears to be more red. 
We know that outside the layer of 
atmosphere it is not so, but to us it 
appears to be so. Since the light 
which has been scattered, or re­
fracted- is blue, the scattering medium 
is also blue. It is in this way that 
we appreciate the colour of the sky 
as being blue. In other words, the 
atmosphere acts as a screen through 
which light from the sun passes to 
the earth. The quality of the light 
we receive depends upon the posi­
tion of the sun in the sky; it is for 
this reason that the colour quality 
varies between white at noon and 
red at sunset.

. We can only appreciate the colour 
of objects in their true colours when 
they are viewed under normal or • M
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co-managing director, Captain 
Hutchinson, invited me to witness 
a demonstration in the laboratory 
in Long Acre. They took a risk, 
and knew it. If television had 
turned out to be the trivial affair 
I had heard it to be, I should have 
used every influence I could have 
brought to bear to expose it.

Televising Advertisers’ Goods. ungracious in dealing with the claims 
of John Baird.

What I mean is this. The American 
magazines are full of television— 
always boosting, of course, the 
purely American side of the business. 
Quite right too ! The Americans are 
brought up to cry and sell their own 
wares. That is why they put it over 
on us again and again. Look how 
they handled the moving picture 
business. Polite and modest France, 
having done the work, had to take a 
back seat in the business. You would 
think that Hollywood was the first 
and last home of the movies.

And that is what is likely to happen 
with regard to television if we are 
mugs enough to permit it. Catch an 
American ever mentioning the name 
of some blessed foreigner in the same 
sentence as one of his own country­
men. But they will have to mention 
the name of John Baird.

Wherefore I am puzzled to find 
strange-sounding names with stranger 
sounding claims in the columns of 
British newspapers. We are a soft­
hearted race, I know. But why be 
soft headed ?

I saw colour television—flowers, 
fruits of every hue. And the inventor 
gazing rapturously through the screen 
behind me. Colour television fas­
cinates him. So it will be with those 
who have an eye for beauty. When 
perfection comes, as it must, it will 
add to the artistic joys of fife. And 
—to be commercial for a moment— 
these living pictures will oust the 

I had actually heard two versions pictorial hoardings. No advertiser
of the " miracle ” which television will fail to televise his goods. Person-
was alleged to have accomplished: ally I should like to see Mr. Drage
one, that we were on the verge of greeting Mr. and Mrs. Everybody!
seeing Ascot, the Derby, and the We could then judge whether the
football final; the other, that all I second-hand advertised smile is as
should see would be a turnip, with good as the original 1
blobs for eyes, nose, and mouth. Mr. Wills taking one of his own 

cigarettes out of a case, lighting and 
smoking it, would be a sight for the 
gods. But speculation along these 
lines is endless.

*

But the main thing I wished to 
satisfy myself on was whether it 
were indeed possible to transmit over 
space a living image—however crude 
it might appear at first. Frankly, a 
dead, immovable picture would have 
left me cold. You can get that in 
the newspaper; you could not get, 
as far as I knew then, a first-hand 
living miniature by any other known 
means. I can get a picture of my 
brother in America by various media, ,
but if I could see him, and know that s,houl<J any of them trouble to go to 
I was actually looking at him him- the television stall at Olympia ? But 
self and not at a reproduction—how lf they have imagination, if they can 
different that would be 1 be brought to the frame of mind

which is expectant, sympathetic to 
Why, you could recognise his Great Beginnings, if they will realize 

peculiar facial expressions. You 
could watch him smile. The picture 
would become more intimate by the

If visitors to the Olympia Exhibi­
tion who crowd to see the first real 
public demonstration of television 
expect to see another movie innova­
tion, they will be disappointed. If it 
is a still photograph or a moving 
picture that they want to see why iPerhaps there is a reason for this 

persistent belittling and crabbing 
which I am at present unable to 
fathom. I can only deal with the 
matter as every fair-minded visitor 
to the Exhibition must see it. Here 
is the initial achievement of an 
invention, the possibilities of which 
are boundless. Accept it as such. 
Watch it develop. Take part in its 
development. Give credit to a one­
time penniless Scot who fought 
through and won against an army of 
detractors.

that they witness the. work of a 
young Scottish inventor who has 
striven hard for years against extra- 

way he placed a cigarette in his ordinary obstacles, then they will be 
mouth. It would be a natural, living, filled with gratitude and wonderment, 
speaking image, as if you were looking 
at him from the wrong end of a 
telescope. I say in the circum­
stances that it would be sheer 
nonsense to compare this with wire­
less pictures and what not.

Who knows, the day may be at 
hand when we shall be able to see in 
our homes the facial features of the 

Science and Art should have no inimitable George Robey, eyes and 
boundaries. Yet in these competitive, eyebrows complete, while listening
commercial days, especially when at the same time to his injunction to
Britain is trying to find her industrial " Shurrup ! ”

Britain First.

But had television achieved this ?
I confess that on my way to Long legs after a long depression, I think 
Acre I felt somewhat incredulous. ** is. the duty of every Britisher

to give encouragement and help Wanted : Agency for South West Scotland, 
to the,British side Of this inven- ' including Ayrshire, for complete Tele- 
tion. vision Sets and all classes of '1 elevision

Apparatus. Appl.cant has good practical 
experience for demonstrating, and is 
thoroughly conversant with electrical 
apparatus. Can produce first-class refer­
ences. Anything in the way of demon­
strating and distributing of Television 
Sets and Apparatus would be considered. 
—Apply Box No. 206, “Television," 
Avenue Chambers, Southampton Row, 
London, W.C.2.

AGENCIES WANTED.

* *

What I saw fascinated me as much 
as the first discordant note I heard
through the cumbersome wireless I may have a little more to say on 
cabinet. The snowstorm, twirling this in a future article, when I shall 
iridescence, and then suddenly the ask my friends of the wireless press
building up of a face, not too clear what is in their minds when they
.in outline, but manifestly human, accept unquestioningly claims from
Tolling its eyes, smoking a cigarette. every foreign source and are so

.

* *
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�6� �<�����#� �#���<����# ��� ��6� ����	��9 ��&�$� ��"�	 ��6� �<���$���� ��� �"�#���$�9

$#��6� �$	'�&��%&����<�	$#��$�	 �:6$�6 �
6� �������� �%��:��	 ���_S ��	� ����� �
��� ��6� ��A"�	#$�	 ��� ��6� ����9 ��� �

�6��� �$#�&$��&�����%� ��6�� ����� ����� ��	9 ���	�$	<�	�9 �$#��6� ��$	�#�
'$	�$���$�	 ��� �6$#������9 ��<�$	#� �
6$#�:����$�� ���&��	$����#� ��6�� �6� �
�$� �	�� ���&&9��""���$��� ��6� �<��:$	< �
��	��� ��� �2����	 ��<<��##$�	 �#���$8
�$�	�&9��� �:��	 ��6� �	��$�	 �"�%&$�&9�
%����� ��6� �����#���"6� ��� ����/ ���#� �
%������$%���� ��� �6$#��&��#� �"�##$�	��� �
%�&$���$	��6� �#�	$�9��� �"��"&�#�

���� ���&��	� �:�# ��:$�� ����� �
16�	��&&��. ��$�#������ �������0 ��#�� �
�$%���&.��	� �#���	�&9 �$	��6� ���%��� �
2�'��	��	� ��� ����/� ��6� ���%��� �
 ���9 �<�$	�� ��	�����#&9 �$	�"��#�$<� �
%9�6$#�[��6���	�� ��� �$�#����#�. ��	� �
$�#�6�&���	 ��6� �������$�	# ��� ��6� ��&�� 8
������ ��$<6� �6�'� �%��	 �#���	<�6�	�� �
��	#$����%&9 �6�� �6� �%��	 �<$'�	 ����� �
#�""��� ����� �6$#�	�: ���&&��<��#� �
(	�����	���&9. ��6�9 �&��=�� �6$#��A"��$ 8
�	��. �6$#�#�<��$�9.��	� �6$#�'$#$�	 ;�
�6�9��$������ ����� �6$� ����"��� 8
��	��&&9; ��	� ��	� ��� �&��#���� ��6� �
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$	��	� ���&�'$#$�	 ����$��9 ��� ��6�$���$#��"�$�	 ��	 ��6� ���6��. �
�$�#��"��#$��	�� ��$#�����"��	�� ��� �
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�����	�� ����� ���&��	�-# ��$#���� �
���� �:�# ���� ��� �6$#�	�����& �$	��&8
&�����&�<$��#��� �:6$�6 �6������� �
"���$<$��# �$	��#��9� ��� �:�# ���� 8
����� ��� ���$	%��<6 ��	� �2���$	<�	 �
(	$'��#$�$�#� �7��� ��6� ������� �6� �
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"6$&�#�"69��)� ��6� �&����� �6$#���<�&$�	 �
��	��	�$�# �:��� �#���	<�6�	�� ��	��� �
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the T®S@vis©ff and Super Radio
Receives3 and ©ifeiff Exhibits of

i

BAIRD TELEVISION DEVELOPMENT
COMPANY,

Staffing 13 and 34
at the Radio Exhibit!® Olsrisagiffl? September 22—29

INSPECT
t

LIMITED
3

«•\

AND SEE �«•

I , \

§ V

an actual demonstration of Television
at the Company’s commodious premises adjoining■r

If �

the holders of tickets which can be obtained on 

application at Stands 13 and 14
Demonstrations will only be given to

\.
i

v> . f \

Mention of“ Television ” when replying to advertisements will ensure prompt attention.
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[Concluded from page 22.)
A is reflected as d at B, so that the 
prism is sometimes used above the 
eyepiece of an ordinary microscope to 
correct the orientation of the usual 
image, and thus permit of the micro­
scope being used for dissecting pur­
poses. Unfortunately, the two faces 
of the roof have to meet very accur­
ately at an angle of 90 °, otherwise 
two overlapping images are seen.

No. 5 shows the most valuable of 
all prismatic prisms for use in optical 
constructions. It has been known 
since the war as a “ pentagonal" 
prism, although the adjective “ tetra­
gonal ” would more exactly indicate 
the essential form of the prism.

This prism is an optical square in 
which the two operative reflecting 
faces D and E are inclined to 
another at 450. A light ray entering 
normally the face F strikes and is 
reflected by the face E on to the 
face D, from which it is reflected 
horizontally, through the face C to 

(P. & a. photo.) the eye.
The machine devised by Dr. FRANK CONRAD, of the Wcstinghousc Electric and Manufacturing Co., r( t ~ . ,for transmitting cinema films by wireless. | H the laces O and r are accurately

at right-angles then any deviation by 
Compounds are made from the refraction at the first face C is 

their molecules being corrected by an equal and opposite
deviation at the second face F, so 
that the prism may be rotated 

with a small number of atoms of through an angle in its own plane
without altering the rectangularity 
of the initial and emergent rays. A 
"P” at A is seen as “P” at B. 
The prism is largely used in range­
finders of moderate size. In the larger 
types plane reflectors are often

one

molecules in their turn are fiiade up 
of different groupings of a com­
paratively few different kinds of 
smaller particles, the atoms. Funda­
mentally, then, the world consists 
of 92 different substances, which one or more other elements. Thus,
have never been split up into other for example, atoms of the element
substances, and are called elementary sodium, a soft metal; and chlorine 
substances, or elements.

elements,
formed by the unions of a small 
number of atoms of one element

can combine together to give a 
molecule made up of one atom of 
sodium and one atom of chlorine.
This molecule is a molecule of employed because of the quantity of 
common table-salt. optical glass required for large

prisms.
Since the angle of incidence on the 

face E, and also on the face D, is 
22^° only, it is necessary to silver 
these two faces.

No. 6 shows a prism, employed 
in a well-known type of prismatic 
binocular, in which a pentagonal 
prism with a roof-face at D is 
cemented to a right-angle prism. 
The ray entering by the face F is 
reflected in succession by the faces E 
and D on to the inclined face C and 
thence through the face G* This 
prism is the optical equivalent of the 
two right-angle prisms shown at 
No. 3, Fig. 5, but it has two air-glass 
surfaces less, and thus the loss of 
light by reflection is less.

Some of these elements we find 
existing as such. For example, gold 
is an element. Gold, as found in 
the crust of the earth, consists of 
masses of gold molecules, made up 
of gold atoms. The molecules of 
all elements are made up of one 
kind of atom only. Oxygen and 
nitrogen which occur in the air are 
other examples of elements. Some 
elements, however, are never found 
in the free state. Chlorine, for cules they lose their own individuality
example, the horrible green gas in that of the molecule. It is not
which was used in the early days of just a case of mixing them together—
the war as a poison gas, never exists the process we call chemical com-
in a free state. All the atoms of bination has to occur, a wonderful
chlorine in the world are locked up process which robs the atom of its
in molecules of compounds, that is, 
substances which have more than 
one kind of atom in their mole-

This example will serve to illus­
trate another very important point. 
Common salt contains both sodium
and chlorine, but look at it as closely 
as you may, you will see no sign of 
a green gas or a soft metal in it. 
When atoms join up to form mole-

.

'A

-M" s&jaindividuality. Yet it is not de­
stroyed. Out of common salt we 
can still get the chlorine and the 
sodium, but again only by processes 
which we call chemical.

This, then, completes our initial’ 
and essential picture—the world a 
mass of molecules, made by the 
chemical union of atoms of the 
elements.

I3 to?
cules.

Here, then, we have divided all 
matter into two classes—elements, 
the atoms in the molecules of which 
are all alike, and compounds, with 
molecules containing at least two 
kinds of atoms.

* Anyone interested in prismatic reflec­
tors could not do better than visit the 
Patent Office Library and look up a few 
modem patent specifications dealing with 
range-finders.
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�� �'$#$�	�$	����$�$�	 ��� ��6� �#"�=�	 �
:��� �:��&� �<����&9��##$#���� ���=� �
�" ���� ��6� �������# ��� ��6� �"��#�	� �
#9#���� ��6� ��$�� �$#�#���&9�	�� �
��� ��:�9 �$	��6� ��$� �������. �:6�	. �
%9���&�'$#$�	.�:� �#6�&&�%���%&���� �
"��!��� �	���&9 ��__�"�� ���	�. �"��#�	 8
�&$�9���6�	 ��6���	#��	 ����$�	�� �
:$&&�%���%&���� �#�� ��	 ��6� �#����	 ��� ��6�

�$�	 �:��� �%����&9��$#��##�� ;��� �
�$�#��:$��&�##�:�# �������� ��#�� ���9 ��� �
� �6�%%9���� ��6� ���:� ��� �:�# ��6�	 �
�	&9�'�<��&9 ����&$#��.��A��"� �%9�
� �'��9 �#��&&��$	��$�9. ��6�� �%���� 8
��#�$	<�:��&� ��'�� �"&�9�� �"��� �$	�
�6� �������$�	 ��� ��6� �"��"&�. ��$�6�� �
�6���<6 ��6� �#�6��&#��� �$	��6� �6�����
�6�#� ���: �:$�6�'$#$�	�%�<�	 ���

� �$#�	�� �#����	9 �9���# �
�<� ��6����6��?�?�1� �

��=	�:&��<�� �� ��$��$��&�9�$	�
�$	�$	< ����$#�#�#�$��%&����� �
%������#� �:��=� �7����# �
#���#.�"�"�&�� �%�6$	������ 8
&$<6�#.���&&��&���:6�	 ��6�$��
3���	# 4�:��� �%������#�� �
�69 �W�?����#� �:� ����&� �
	�� ��		 ��6��. ��	� ��6�9 ����&� �
	�� ���	'�9 ��6�$��"��#�	�&$�9 �
�'�� ��6���$���"6�	� �%9�
'�$�� ��&�	�� ��� �$#�#���	<�. �
�6�������. ��� ��$	� ��6�� ��� �
�6$#�9��� P#�����$	< ��� ��6� �
?�$�$#6�)##��$��$�	 ��6� �
?�?�1� �:�# ��� �"�$	# ��� ���9�
�� ���	'$	�� ����%��# ��6�� �
"��#�	�&$�9 ���� �%����	'�9�� �
�'�� ��6� ��$���"6�	��

3::G

(���2 ��6� �:��= �#"�	� ��� �
��� �2&�#<�:. ����%��# ��� ��6� �
>�J �?�$�$#6�)##��$��$�	 �:��� �$	8
'$��� ��� ���	#$��� �� �"��%&�� �:6$�6 �� �
'�	���� ��� ��6$	=�$#��� ���	#$����%&� �
$	����#� ��� ��'��9 ������� ��� ��6$#�
>���	�& ���6� �"��%&�� ���9 �%��#����� �
$	��6$#�:�9 L�3���: ����. ��� ��� �:6�� �
�A��	�. �$#�$��"�##$%&����� �� �#"��=�� �
�� �"��!��� �6$#�"��#�	�&$�9 ��"�	 ��	 �
�	#��	 ����$�	��. ��6���<6 ��6� ����$�� �
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such organisations as the co-operative 
movements and the adult education 
societies, as well as in the primary 
and secondary schools of the country. 
Some 3,000 to 5,000 schools were 
known to be making use of the 
educational broadcasts.

Sir William Bragg, K.B.E., F.R.S., 
President of the British Association, 
also spoke, in praise of what had 
already been achieved by the B.B.C. 
scheme. Sir Oliver Lodge qualified 
his remarks with the statement 
44 that the programmes were some­
times good, and the saving clause 
was that the apparatus could be 
shut off at the will of the listener.”

§ §
§ §LOOKING AHEAD§ §
§ §By The Technical Editor

In the following article the Technical Editor points out 
how rapidly flying developed under the impetus of war- 
tune necessity, and endeavours to discover ways and means 
whereby, without the urge of another war, we may develop 

television with equal rapidity.

«=§§
!§§

§§ '
§§ !
§§
§§
§§

TT^vOSSIBLY my readers expect— equally, there are others which it
|--^and legitimately expect—purely pays to work on a large scale, and

JL technical articles from the pen still others in which experiment is
no good unless it is on a large scale.

Now consider for a moment this 
new science of television in which we 
are technically interested. We have 
sufficient evidence already to show 
that it is something more than a 
mere scientific curiosity; in fact 
many of us believe implicitly that

I
Mr. Watson Davis (United States) 

compared the American system with 
that developed by the B.B.C., and 
almost gave the palm to the latter. 
But although the papers attracted 
a very large audience, many of 
whom, including the Chairman of 
the Council of the Television Society, 
could not gain admission, the meeting 
was not thrown open for discussion. 
This fact was particularly distressing, 
for I had expected more than a mere 
recapitulation of what had already 
been accomplished.

of the Technical Editor, but unfor­
tunately we do not live in Utopia; 
in fact some people would say that 
we do not live in a land fit for 
inventors to live in. So I make no 
apology for dealing again with the 
broad aspects of technology that 
I mentioned last month, because in 
the early days of a new science and it has a commercial future, although 
a new industry (which undoubtedly we may not be prepared to say 
television is) it is imperative that exactly how or when. A commercial 
broad views be taken so that we do future does not mean merely that
not get a cramped development, or, some people will make money out of
what is equally dangerous and futile, it, it means rather that it is something 
a distorted line of development. that the world wants—and will have—

sooner or later. Wherein then does the 
value of television lie ? In this—it is 
a new means of communication, and it 
is therefore one of the foundation-

j

There is surely something wrong 
when a system, however highly 
developed and successful, has un­
stinted praise showered upon it. 
Is the B.B.C. alive to the possibilities 
afforded by television in the near 
future ?

Scale of Experiment.
There are some kinds of scientific 

research that can be effectively and 
completely carried out within the 
limited precincts of a laboratory, but,

stones of civilisation.
Our creed then is that television is 

coming, and is coming for the good 
of the world, and as true disciples 
we want it quickly, but properly. 
Therefore, I ask you to consider 
briefly how we can accelerate the 
coming of television into daily life.

W. G. W. Mitchell.

The Impetus of War.
In 1914 there were some aeroplanes 

(flying machines we called them) in 
existence and in use, but does anyone 
imagine that the present stage of 
development would have been 
reached unless they had been used 
in active war service ? The impera­
tive demand for improvement was 
quickly answered in the special 
conditions of war, but conditions are 
different in peace. The rate of 
development of a science and an 
industry, of theory and practice, is 
largely dependent on two factors— 
experience and imagination. War- 
usage provided the intensive experi­
ence for the aeroplane, but 
cannot get—thanks to Mr. Kellogg

weA trio of entertainers who regularly broadcast over .the networks of the National Broadcasting 
• Company (U.S.A.). Their appearance must be SEEN before the audience cani hope to enjoy their.

•* turn ” to the fullest.

30

I■KBSfeMB ■m



� ������ ����� ����������

"&��$	�� �:�# �#&$<6�&9����� ���"$� �$	�"�#$�$�	 ��� ���	#$��� ��6� ������� ��� ��6� �
69���<�	�

�	 ��6� ��A"��$��	�# �"�������� �%9�
)&&�	.�:$�6��6� �����&# ��&��$	$��. �
��""�� ��	� �U$	�.��6� �����& �"&��� �:�# �
�$�#��"�&$#6���:$�6 �����9 ��	� ����<� �
"�"�� ��	� ��� ��	�� �"&���� �$	��6� �
��#�$	<�'�##�&���6� ��$��:�# ��$#"&����

"�#�&9���$���� ��� ����& �:$�6�:6�	 �
�	#:��$	< �Q��#�$�	 �M�K.�#$	�� ���#� �
����� �"6�����&����$� ���&&#���� ��$�6�� �
6$<6&9��'������� ��� ��&#���$&&���:$�6 �� �
<�#�#��6��#� 6�&$���

�	 �����	� �9���# ��6� ����6	$Q�� ��� �
�%��$	$	<�� �6$<6�'����� �6�#�����$	�� �
� �6$<6������ ��� �"������$�	. ��	� ���	9 �
���%���& ���#�&�#����&$	< �:$�6 ����$<�� �
$	�� �6$<6�'����� �6�'� �%��	 ���� 8
"&���&9���'$#���

#$U���� ��6� �'�##�&��	 ��6� �"6��� 8
�&����$� �������� ��6$&� �:��=$	< �:$�6 �
� �#$&'���"&��� �)&&�	����	� ��6�� ��6� �
���$'$�9�����$	�� ��	�&����� ��'�	 �
����� ��:� �6���# P��A"�#��� ��� ��&��� 8
'$�&�� �&$<6����6$#���#�&��:�# ��%��$	�� �
:$�6 ��$��$	��6� �'�##�&��#�:�&&��#�:6�	 �
�6� �'�##�&�:�# ��'�������� ��6� �#��� �
"&��� �:6�	 ���#��� �&�����$	��6� ��$��
�� ��6� ����� �#6�:�� �� ����$<��. ��6� �
���$'$�9���&&$	<�%9�0_�"�� ���	�. �$	�
�:� �6���#� ��6� ��A"&�	��$�	 ��� ��6$#�
�$#"��$�9��� ���#�&�#�$#���� ��""���	�&9 ��� ��A��� ����#�����	�# ��� ����$<�� �$	

� �'��9 �6$<6�'������ ��� �"&���� �� �
���#6&9��&��	�� ��	� �"�&$#6����&�8
�$	$�� �"&��� �$	��6� ��""�����# ��� �%��

�$<6&9�"�&$#6�����""�� �"&���#�:��� � �'�������. ��	� ������	��� ��%#��'��
"&���� �$	�� ���&&��	� ��6�$�����$'$�9 � �$�	#��� ��6� ����$'$�9 ��%��� ��	� �6���
������$	�� �$	��6� ��#��&���		��� � ����� ��6� �"&��� �6�� �%��	 �"�&$#6���
�6�9 �:��� ��6�	 �����'�� ����� ��6� � 7�� ��6� ��$�#��/0��$	���# ��� �6$#
'�##�&��	� �"&���� �$	�����"���&�# ���� �%#��'��$�	# �%�%%&�#��� �<�#�:��� �#�$&&
'��$��# �#$U�#.����� �:6$�6 ��6�9�:��� � %�$	<�����'�� ����� ��6� ��""�����#.
��=�	 �"��$��$��&&9��	� ��6�$�����$'$�$�#� �	� ��6��� �:�# �� �#����9 ��$�$	��$�	
������$	�� �%9����	#����$	< ��6�� ��� � �	 ��6� �'�&�� ��� ��6� �"6�����&����$�
�6� �'�##�&�#6�:	 �$	�7$<���� � �����	� ��'�� ��6$#�"��$��� �) �'�����

�#�	���&9 ����"&��� ��#�"�##$%&��6�'$	< �
	�: �%��	 �����$	�� �M$���.�:$�6��� �6�' 8
$	<�������#� ��� ����6��# ���6�� ��6�	 �
"��"$	<K. �$��:�# ����	� ��6�� ��6� �
���$'$�9 ��$� �	�� ��6�	<� �����6�� ��'�� �
� �"��$�� ��� ���	 ���9#�

2

��	��� �:�# ���#"�	#$%&����� �� �#��$�#

�� ��6� ������� ��� ��6� �#$U���� ��6� ���	 8
��$	$	<�'�##�&�

@$

7$�$����
�6�:$	< ����� ��� �������#� �$	�#�	#$�$'$�9���� �

�$�����	� �����&#�
��## �$	��"�	 �)$��

 &���# �&9$	<�$	��6� ��"�	 ��$��&�#��
0_�"�� ���	�. ��� ��6�$��$	$�$�&����$'$�9 �
$	��	� ��	� �� �6�&��6���#. �:6$&���6�#� �
$	��6� �&�%������9 ���Q�$��� ��6��� �6���# �

[���� ��6� �#��� �"����	��<� �&�##���6�	 �
�6� �"&��� �$	�� �'�##�&��� �6�&��� ���%$��
����� �:�# ���#��� �$��:�# ����	� ��6�� �
$�#�6�&��'�&�� �"��$�� �:�# ��� �6���#. �
:6$&����� ��6� �"&��� �$	�� ��	��&$��� ��&�#=�
� �"��$�� ��� ����� �� ��� ��_ ���9# �:�# �
��Q�$��� �%����� ��6� ����$'$�9 �#������� �

16&��$	�� �	� ��U�	�. �$	��6� �"��#�	�� �� �0_�"�� ���	�. �������#�. �
�� �:���� �'�"���. �6�� �� ����=�� ������� �
�	 ��6� ����� ��� ����$<��� ��$�6 ���$#�

�6� �'�&�� ��� ��6� �"6�����&����$� � �� ���"��$�9 ��	� �&$���.�S__�&$���#.��	�
�����	� ���&&��� �6�&��$�#�'�&�� �$	��	� � � ����� ��� �'�&��� ��./__ �&$���#�:���
�$	���. �:6����# �$	���9 ��U�	� ��6� � ��"&�9��� ��� �:� ��##��� ��6� ���$<$	�&
�$�� ���Q�$��� ���� ��6$#�������#� �:�# � ���$'$�9 ��� �%���__�"�� ���	��. ��6�	 ��6�
�0 ��$	���#� ��6$#�6�#�%��	 ��6��<6� � "����	��<� ����$<�� �	���� ���� ��6�#�
�� �%����� ��� ��6� �������$�	 ��	 ��6� � �6��� �'�##�&#.���#��� ��'�� ��6� �#���
����& �#������ ��� �69���<�	 �"���A$��. � "��$�� ��� ��$��. �����	��� ��� ��F�/ �"��
#9	�6�#$U���%9����	# ��� �� �"6���� � ��	��. �E�,� �"�� ���	��. ��	� �/_�0 �"��
�6��$��& ������$�	 ����� ��U�	� ��	� ���	��. ���#"���$'�&9. �
:���� ��	��� ��6� ����$�	 ��� ��&��� 8
'$�&�� �&$<6�.�#$	�� �$��6�#�%��	 �#6�:	 �
�$/� �69���<�	 �"���A$�� �6�#��	 �
�	�����# ��%#��"�$�	 ���� ��&����'$�&��
&$<6�.��	� ��6�#�� �'��9 ��6$	�#������ ��6�# �:� �#�� �	�: �Q�$����&���&9��	 �
+&*.�:��&� �#���$�� ��� ������� �'��9 ���	� � $	#��	�� ��� ���������. �6$�6����
#$����%&9��$%�$	��	#$�9��� ��6� ��A�$�$	<� �	=	�:	. �:6$�6 �6�#�%��	 ��6� ����#�
�C6�� ��� �#����	 9�'��$�� ���#�&�#�$	����&$���������� o
l � �A"��$��	�#� ��A���&9 �:69 ��6� �#$U��J#��$�$�&�'�&��� ��	 ����$��$	< ��$�

)����$&&$�� �� ��6� �'�##�&�#6��&��%���6� ���&$	<��	� ��6�	 �����A6��#�$	< ��6� ���$<$	�&
�&� �� ���/,��.� � ������ �$	����#$	< �"6�����&����$� � ���$'$�9 ������	��� � �6�	 � �6� �&��"�

��'$	< �#��+/� ��$#��##�� �"�##$%&�� ���$<�� ���#6�&&��$#��##�� �&$��&��&����. � %&��=�#������ �:�# � �$	�&&9� �A��$	��
%M�*/(/�&�(' �0$&,$�$/�%�"��'�� ��� � ����� ���6�'� �������� ��6� �#�%!������ � �	 �$��<� ��� ��6� �<��U� ��""����� ��	 �$�#
)%��(*� �)*&(- �/**%�'1�:� ���� �&(������$<�� �$	�� �'�����. �:6$�6 ���"��� � D!������	� ��� ����	 �EF�K

%9�� ������	� ��� �69���<�	. ��	� �
���#�����	�# ��� ��6� ����$'$�9 ���=�	 �
� ���: ��$	���# ������ �"�&$#6$	<���� �
�$�����	�� ����� ��6� ���#�&�#�$	��$��:�# �
��������. ��6��<6 �$��$#�$�"��%�%&���6�� �
�6� �<�#�:�# ��	�$��&9����� ����� �:����� �
'�"���. ��� ��6�� ��6� ��$���$&���	 ��6� �
#������ ��� ��6� �"&��� �:�# �$����$���&9 �
��"&���� �%9�� �&�9����� �69���<�	�

�A"��$��	�# �:$�6 ����"%&��=�

���� �$	����#�$	<���#�&�#�:��� �
�%��$	�� �:$�6�� ����#6&9���"�#$��� �
#������ ��� �&��"%&��=���6��� �:�# �
�$�#��� ���"$� �����9 ��� ����$'$�9 ����$	< �
�6� ��$�#����9. �:6$�6 �<�����&&9�%����� �
'��9 �#&�:.��	� ��A��	��� ��'�� ��

�	 �(&&��		 P#��A"��$��	�# �'�##�&# ���

<I�U�	�

,S_�
V�"W�"""�,�%

� ����� �� �	��� �����

_� E�S�� � h� ����

�� �� �""��� �� ���� �

�$U���� �1�	��$	$	< ���##�&� 7$<��E�
�6� ����� ��� �������#� �$	�#�	#$�$'$�9��� �'��$��# �

����&# ��'�� �� �"��$�� ��� ���	�6#�

"��$�� ��� ���	9 ���	�6#. �:6�	 ��6� �
���$'$�9�6�� ���&&�	��� ��	��#�'�	�6

�
���

��C2

�G�

.	���

���-�Z$$���XX��
�



1

TELEVISION October 1928

-

The Karolus System of Television
By DR. ALBERT NEUBERGER

Last month we described the latest advance made by the American television 
experimenter, C. Francis Jenkins. This month we have great pleasure in introducing 
to our readers Dr. Albert Neuberger, the well-known German scientific writer, who 
describes in detail, exclusively for " Television ” the latest television apparatus—the 
product of Prof. Karolus of Leipzig and the Telefunken Wireless Co.—which was 

exhibited at the Berlin Wireless Exhibition recently.

produced if only five stimulations 
per second were striking the retina, 
the inertia of the eye merging them 
even then into one continuous total 
impression.

At the Radio Show, where the 
Karolus televisor for the first time 
is being placed before the public 
eye, there are separate exhibits of 
the transmitter and receiver respec­
tively. Moreover, provision has been 
made for the picture to appear in a 
separate darkened cabin, comprising 
on the wall a screen of 75 square 
centimetres. The picture, enlarged 
by optical means, appears there 
with a satisfactory luminous inten­
sity. The enlargement can, however, 
be driven even further, being in­
creased to an area of one square 
metre and even more. This is how 
pictures can be made accessible to 
a certain number of persons at a 
time, though, of course, the receiver 
may as well be designed for the 
direct observation of a smaller non- 
enlarged picture on a plate of 
frosted glass or a screen.

Maximum Picture Elements.
The main thing in connection with 

any long-distance transmission of 
moving scenes or pictures is that as 
many picture elements as possible 
should be transmitted per second. 
A maximum of, say, 2,500 picture 
elements has already been obtained 
in previous cases, particularly by 
the use of neon glow lamps, which, 
however, on account of the coarse 
subdivision, may be said to be in­
sufficient, especially in connection 
with enlarged reproductions. The 
Karolus process enables a picture to 
be decomposed into as many as 
10,000 elements and allows, even this 
figure to be exceeded.

If a transmission is made at a

The Welllcr Polyhedral Mirror Projection Drum used by Karolus.

evolved for scanning as rapidly as 
possible the various luminous shad­
ings of a picture and, after trans­
mitting them to a distance, recom­
bining them in such a way as to 
produce for the eye a continuous 
impression, has, of course, been 
suggested in many previous cases. 
This, however, would be the case 
whenever, in accordance with present 
theories, a minimum of ten luminous 
stimulations per second would strike 
the retina of the eye. According to 
other researches, even eight per 
second would be sufficient. Nay, 
it has lately been found that a con­
tinuous impression would still be

aT the Wireless Exhibition now 
L\ being held in Berlin the 

T. Jltelevisor developed by Dr. 
Karolus, Professor at Leipzig Uni­
versity, in connection with the 
Telefunken Wireless Telegraph Com­
pany, is exciting no common atten­
tion. This is the outcome of Dr. 
Karolus’s picture telegraph system, 
and uses a number of technical 
details which the operation of that 
apparatus is based upon. In fact, 
this televisor may be said to be the 
ultimate stage in the development 
of picture telegraphy.

That television would be an accom­
plished fact when a scheme had been
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_���� �$	��6$#�#��$�#�:� �6�'� � ��=� ���� ������& ���Q��$	��	�� �:$�6 � �:$	< ��� �� ������$	 �"����## �$	���	��
JJ"��<��##�� ��� ��6� �#��<� �:6��� �� � �6� ��6���$�	$� �'�&'�� ��6� ���'�	� ��� � �������. ��#�:� �#6�&&�&���	 �&����.��6�
=D T�&������	��& �"$����� ���	 �%�� �6� �'�&'� ���	9 �9���# ��<� ��&����� ��6� � $	#$����� ��6� �%�&%�"��#�	�# �� �#$&'����
���:	 ��� ��&��������<	��$� �:�'�# � :6�&� ��#"��� ��� �:$��&�##����	#�$##$�	 � �""����	�� ��	� ��6$#.��#�� ���&�.�6$��#
%�$	<�"��"�<���� �$	�� �#"��� ����� �� � �	� �����"�$�	. ��	� ��'�	 �	�: �:� ���� � �6� �$	���	�& ���	#�����$�	� �)	��6�� ���
���	#�$��$	< ����$�&.��6����#�&��	� � �	�%&���� ��""���$��� ��6� ���&&�#$<	$�$�� �6�������"�	9$	< �$&&�#����$�	#�$#
���	#����	�� ��� ��	��<9 ����� ��6$#� ��	�� ��� ��6$#��"��6���=$	< ��$#��'��9. � �6������� ��� �$	����#�. �#$	�� �$��#6�:#
���$�&��� ��	 ��	&$�$��� �	��%�� ��� � ��� �$	��6� ��$�#��$	#��	�� ��� ��6� ������ � �A���&9��6� �������$�	 ��� ��6��V��&���
����$'$	< �#���$�	# �%�$	<��������� �:$�6� � #$<6���	� �<�	$�# ��� �+�� �>��)� �7&��$	<� � �����# �4�:$�6 ��$�����	� ��9"�# ��� �'�&'�#.
��� ��	9 ���	<$%&����		���$	< ����$��� �?����� �"������$	< �����6��. ��6���� ��6� �<&�##�%�&%#�6�'$	< �%��	 �����'���

�6� ��6��<6���& ������� �:$&&��� ��	�� �����. �$��$#��##�	�$�&��� ���#��� ��6� �
%��$	�&$	�� ��� ��#=��6� �Q��#�$�	 L�3���: ������ ���	����� ��� ��6$#�:�	�����&. �
��	 ��6�#� �:�'�# �:6$�6 ���� �#�	� ���� �9�� ������ ��&&��A�����&9 �#$�"&�.�"$��� �
���� ��	� �"�#$�$�	 �%��$	#�����	��& �$	��� ��""�����#. ���� �$�#�"�$	�$"&�#��	����: �:� �=	�: ��6����6������ �
#��'$	< ��	`- �	��%�� ��� �����$'$	< � �""&$���$�	# ���	$��#� ��6��#�&'�# �$	� 3�'�&'� �V�$#��""&$�� �$	���6�� ��$����$�	#
#���$�	# �W�4��6� ��	#:�� �$#�#$�"&��$�� �$����$�	# ���6�� ��6�	 ���&�'$#$�	��	� � �#�%�$	<�#$�"&9�� ���'�� ��� ��	 ��"������
$��$#�%��	� �$	��$	� ��6�� ���� �:�'�# � :$��&�##�
��'� ���� �&$=�����'�&&$	<��$��&�#�:$�6 � '�&'� �$#��� ���	����	��& �$�"����	��
�6� ����	#�$��$	< �#���$�	 ��#��6� ���	���. � �	� ���#��'�# ��6� ���&&�#������	�$�	 ���
$	�!�#� ��6� �#��� �:�9 ��#�9�� ���	 �#�� � �&&�:6� ����� �$	�"��#�	�& ���	���� �:$�6
�$""&�#�$	�� �"�	� �#"����$	< ���� ����� � $�#�%�	��$�#�

7��� ��6� �"�$	� ��� �'$�: ��� ��""����

) � �##$%&��*$#�	���#��	�$	<�

7�� ��6$#����#�	 ��&�	� ��6��:6$�6 ��"�	# �$	��	� ��$����$�	 ��	� �	��
$	��6� ���6��. ��	� ���	#�Q��	�&9 �"��"&� �
��� �#����$��# �&����#���9 �%9��6� ��#� �
�� ��6$#�:��� ���� ��6� �"$��� ��� ��""�����# �
�	��� ��$#��##$�	���6� ��$�#��'�&'�# �
��	��$�	�� �#��$��&9��#�'�&'�# ��	� �
��	#$#��� ��� ��:� ��&�������# ��	&9.�%���
#�%#�Q��	��$�"��'���	�# ��	�%&�� �
�6��'�&'� ��� �%����"&�9�� ��#��	 �
��"&$�$��. ��#�$&&����.���&�9.����� ��� �$#�
	���##��9. ��6�������. ��� �<���� ��&��� �
�	� ���	�$#� �$�"��##$�	 ��� �:6�� �$#�
6�""�	$	< �$	#$����6��<&�##�%�&%�
%����� ��	9 �����$&#��� ���	#�����$�	 ���� �
�A��$	���

��� �����	� ��A��$	��$�	 ��� ��6� �
�&�����	 ��6���9 �"��'�� ��6����6� �
�&�����	 �$#��6��$	�$'$#$%&���	$� ��� �
�&����$�$�9��	� �$#�	�<��$'� �$	��6�������� �
1�	#�Q��	�&9. �$���	 ����� ��� ������� �
��	��$	# ��	 ��A��##��� ��&�����	# �$��$#�
	�<��$'�&9 ��6��<��. �:6$&��� ����$�$� �
��	#�$����# �� �#���� ��� �"�#$�$'� ��6��<�� �

�	 � ��� ����� ��6$#�#��$�#�:� �#�: ��6��

�6� �"�$	� �:6��� �� �#��	� �6�#�%��	 �
�6��:	 �$	�

�6$#�$#�:6��� ��6� ��9"� ��� ����	# 8
�$##$�	 �!�#� ���#��$%�� ��$����# ����� ��6� �
#����&&���3�%��� �:$��&�##T��:6��� �
������# ���� ����� ��� ���	��	����� ��6� �
: ��'�# �$	�� �	����: �%���. ��	� ��	�%&��
�6�� ��� �%������##�� ��	 ��	� ����$	$�� �
����$'$	< �#���$�	 ��	� �	�� ���	 �$	�
�'��9 ��$����$�	� ��� ������"� ��	9�6$	< �
�� �� �%��� �	����� �:$�6���&�'$#$�	 �
���	#�$##$�	# �:��&� ����	 ��6�� ��	&9�

[�/ ���: �"��"&�. ���&��$'�&9�#"��=$	<. �
���&� ��6�	 ��� �#�� �$	��� ��� ��6� �%���� 8
��#� ���&�'$#$�	�#��'$��. ��	� �$	���	 8
#�Q��	�� ��6$#����6�� �$#�	�� ����"������� ) �#$�"&���$�<������$� ��A"&�	��$�	 ��� �6�: �

�&�����	# ��&�: �$	�� �7&��$	< �'�&'� ��$���$��

�	�� ��6��"��#�	����9 �'�&'� �<$'�#�
���6� �	�A� �����$&��6�����&&#���� � &$��&��$	�$���$�	 ��� �$�#���	��$�	#� �)# � $	��	9 ���	����$	< ������$�&. �#��6 ��#��

�A"&�	��$�	 �$#��6� �#9#��� ����"��� ���� � �	� ��� ��6� ������"�	9$	< �"6���<��"6# � &�	<�6��� �:$��. ��6��� ������# �� ���	#��	�
����$	< ��	��<9 �$	�� ��6� ����	#�$��$	< � #6�:#. �:� �6�'� �� �#6�"�� �<&�##�%�&%��� � $	����6�	<� ��� ��&�����	# �%��:��	
���$�&�#���6�� �&����	 �%�����	#������ � �	� ��	� ��� �:6$�6 �$#�� ���" ��� �$	#�&��$	<� 	�$<6%���$	<�����#. ��	� �6�	�� �:�
&(�� �:�'�# �&(�#"���. ��	� �6��� �:� � �����$�& �6�&�$	<����� �����& �"$	#�� 6�'� �	������# ���&��$'�&9��	�����6��
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:$�6��6$#�����	<���	� �:� �6�'� �
�6� ��$���$� ���"��#�	��� �$	�#�6����$� �
���� �%9�7$<���� ��� ��6� �"&��� �$#�=�"� ��� �
� �6$<6���"���	�$�& ��6�	 ��6� ��$&���	� �� �
�&�: ��� ������	�. ��#�$	�$����� �%9��6� �
����: �6���#. �:$&&���=� �"&��� ��	� ���	 �
�����&&9�%�����#���� �:$�6 �� �#�$��%&��
$	#�����	� �"&���� ��� ��6� �"�$	� �[�

�	 ��6� ���6�� �6�	�. �$���6� �"&��� �
$#�<$'�	 �� �"���	�$�& �:6$�6 �$#�	�<��$'� �
:$�6���#"��� ��� ��6� ��$&���	�. ��6� �
�'�"������ ��&�����	# �:$&&�%����"�&&�� �
�	� �	� ������	� ��&�: �:$&&���=� �"&���� �
������&&9. ��6� �<������ ��6� ��$�����	�� �
�� �"���	�$�& �%��:��	 �"&��� ��	� ��$&�8
��	� ��6� �<������ ��6� ������	� ��&�:$	< �
$	��6$#��$���$�. ��	� �$��:� �"&���� ����'� �
%��:��	 �"&��� ������	� ��	� �"&��� �
'�&��<� �$��:$&&���#��%&� ��6�� ��� �7$<���. �
�	� ��6$#.���� ���$�&9��%'$��# ����#�	#. �$#�
=	�:	 ��#��6� ��������	������ �����	 ����
�6� �'�&'��

V�� ���/++&,�"�(���**%�� :
��� �#$�"&��'�&'� ��6�	 ����# �%9�

�&&�:$	<��&����$� ������	�# ��6���<6 �
:6�	 ��6�9���� ����'�&&$	<��	� �:�9 �
M"&������ ��$&���	�. �������	 �'�&'�K. �%���
#��"#��6�� �:6�	 ��6�9�:�	� ��� �<� �
%��=���	 ��6$#����� ��6� �"&��� ���	 �%��
&��=�� ��"�	 ��#����$	< �$	��6� �#��� �
��		�� ��#��, �"�&$����	 ������$� ���	 8
���&&�����6�	 �6$#���� �$#���� �M	�<��$'�

�&&�#����$	<��9"$��&�'��$��$�	# �$	��6� ����� ��	� �����	<���	� ��� ��6� �$	���	�& ��&�������# ���
�����	 �'�&'�#�

�&�����	# ���'$	< ��� ��	� ���� �$	��&&�
�$����$�	# �:$�6$	��6� �%��9���:$	< �
�� ��6�$���&����$��&��6������� �:� ���	. ��� �
����#�. ����&$#���6�� ��6�#� �#����&&�� �
V����� ��&�����	# �4�:$&&�%��<�$��� �$	�
�6�$��"��6#�:6�	 �"&���� ��	��� ��6� �
$	�&��	�� ��� ��	 ��&����$� ��$�&����6�# �� �
�&�: ��� ������	�. ��6�� �$#.�� �#����9 ���$�� �
�� ��&�����	#. �$#�%���<6���%��� �:6�	 �� �
�$�����	�� ��� �"���	�$�& �$#���$	��$	�� �
����## ��6� ��	�# ��� �� ���	����$	<� %��9�

�'�"����$	< ��&�����	#�

(	��� �	����& ��$����#��	��#. ��$�6�� �
:6�	 �� ������	� �$#��&�:$	< ��� �	��. �	�	� �
�� ��6�#� ��	��<��$� ����� ��&�����	# ��#��"� �
����## ��6� �%��	�$	< �#������ �%��:��	 �
�6� ���	������ ��	� �$�#�#�����	�$	< �
���$�� D #�9.��6� �����#"6��� ��� �� �
'������ ��6� �#$����$�	 �$#��6�	<��. �
6�:�'��. �:6�	 ��6� ����"������� ��� ��6� �
%��9�$#���$#��� ��6� �6��� �"������# �� �
���� �'$�&�	� ��&�����	 ���'���	�. ��	� �
:$�6 �� �"��<��##$'� ��$#��$	����"������� �
�6� ��&�����	# �	��� ��6� �#������ ���Q�$�� �
#��6 �� �6$<6�'�&��$�9 ��6�� ��6�9��'�� 8
���� ��6�$��$	���	�& �����$� ��������$�	# �
�	� �&��'� ��6� �#������ ��� ��6� �%��9��
�6$#�$#��	�&�<��# ��� ��6� ��'�"����$�	 �
�� �:���� ��A"�#�� ��� ��6� ��$��

�� �:� ���	 �%9��	9 ����	# ���"���� �
�6�#� �3�%�$&������ �4��&�����	# �:� ���� �
�6�	 ��%&���� ����#� �� ������	� ��&�: �
�����&&9��$#�$	������� ��6�� ��&�:$	< ��� �
� �:$��� ��6� ����6�� ����"��� ���� �
$�"���$	< ��6� �6��� �$#����&&9�$� 8
�����$�&. �%������ ���	'�	$�	�� �:��
��=� ���'�	��<� ��� ��6� ���#�&��	� �6��� �
��'�&�"�� �$	�� ��$&���	� �:6�	 ��

�����	� ��� ��&����$�$�9�$#������� ��6���<6 �
$������� ��6�	 �:� �6�'� ��6� �	��&��# �
�� ���� �'�&'�� ��� �:� ���=� �� ��$&���	� �
��<��6�� �:$�6�� �����& �3�"&��� �4��	� �
#��&��6�� �$	#$����	 ��'������� �<&�##�
%�&%.��6�	 �%9����	# ��� ��	 ��A���	�& �
%�����9�:� ���	 �6��� ��6$#��$&���	� �
�	� ����#� ��6� �
�&�����	# ��� �%��
%�$&������ ����� �
�6� �#�������
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��:. ��� ���" 8
���� ��6�#� ��&�� 8
���	# �$��$#�	���# 8
#��9��� �$�"��� �� �
"�#$�$'� �"���	�$�& �
�� ��6� �"&���. ��	� �
�:$	< ��� ��6�$��
	�<��$'� ��6���� 8
��� ��6� ��&�����	# �
:$&&�%����������� �
�� ��6$#�"&��� ;��	� �
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plate potential) no traffic can get 
past (no current flow), but as soon as 
" the arm of the law" is lowered

congregate in a cloud formation close 
to the filament. The space around the 

. . filament, in consequence, acquires a
(positive plate potential) traffic passes charge of negative electricity, and
on in the usual manner (electron this forces back into the filament the
current flow). This unilateral con- electrons subsequently evaporated 
ductivity between hot and cold from the surface. It is only when this
electrodes was applied in the early space • charge is removed that the
days of wireless to enable wireless stream of electrons leaving the fila-
signals to be rectified or detected, and ment can continue to exceed the
as a detector the valve was a marked return stream of electrons thrust 
improvement over the rectifiers in use back by the space charge, 
prior to the date of its introduction.

(Concluded from page 37.)
which assume photo-electric fatigue 
to be the result of a physical change 
in the surface, such as roughening, 
or, in the theory of Ramsay and 
Spencer, a disintegration of the 
metal due to exposure to light. 
Lenard thought he. could explain 
fatigue on the assumption of an 
electric double layer, but experiment 
has shown this view to be erroneous.

• We have an analagous case when we 
Although the wire filament is consider that on a windy day the pools 

brought out at both ends to enable of water in a road dry up very quickly. The explanation of photo-electric
the heating current to be applied, so This is simply because the water fatigue which is most in agreement
far as the thermionic current is vapour given off by the pool is swept with experimental facts is due to
concerned the whole filament acts away by the wind as fast as it makes Hallwachs, who states that the main
as one electrode, technically called its appearance, whereas under calmer cause of photo-electric fatigue is to be
the cathode, the metal plate con- conditions the vapour merely remains found in the condition of the gaseous
stituting the second electrode, which on the surface of the liquid and layer at the surface of the metal

prevents further evaporation.

Occluded Gas.

plate or film. I have already men­
tioned that ozone produces a rapid 
fatigue, and we observed that there 
was a probable formation of hydrogen 
peroxide, which has the power of 
absorbing ultra-violet light to a very 
great extent, and the presence of a

cause a

In our valve, therefore, the actual 
thermionic current depends really 
upon the vigour with which the 
electrons are swept away from the 
filament. A stage is reached, however, 
where the electrons are removed as
fast as they are evaporated, and this very thin film is sufficient to 
is called the saturation current. Further very rapid decrease in activity, or
increases in anode potential will not fatigue, 
cause a rise in the value of the plate 
current.

This last view is also supported by 
the following experiments, 
observe the photo-sensitiveness of 
platinum at room temperature, after 
it has been heated for some time to

If we

A Controlling Effect.
Having noted the effect of the space 

charge, in what way does the addition re^ heat, we find a value greater than 
of a grid positioned between plate normal, while after cooling the value

of the current is less than normal. 
On Hallwachs’ theory, in the first' 
case heat removes part or all of the 
occluded gas, and the current is 
greater than the equilibrium value,

Fig. 2.
A typical characteristic curve of a valve.

and filament bring about a change ?
According to the mesh size of the 
grid and its relative distance from 
the filament as compared to the
anode, so we shall have different m
influences. In any case, since the grid while coohng causes the surface to
is always closer to the filament than adsorb more gas, thus lowering the
the plate, the application of a given activity, as we have seen to be the 
positive potential to this electrode 
will influence the stream of electrons 
to a greater extent than if the same 
potential were applied to the plate.
Furthermore, by giving this grid a 
high negative potential it is possible 
to completely overcome the attrac­
tion of the positive potential on the 
plate.

Thinking in this way, it is easy to 
picture how the grid with its applied 

Let us see how this is brought voltage provides an excellent control
about. We have found that the over the thermionic current and
electrons emitted from the filament becomes a really potent force. Next When, therefore, chemical research 
surface be urged across the month we shall be able to examine has explained thoroughly the adsorp-
vacuum to the plate by the existence the grid influence in so far^ as it tion of gases by metals, we shall be
of an electric field in the direction enables the valve and its associated in a position to explain more concem-
plate-to-filament. In the absence of apparatus to act' as a generator of ing the emission and absorption of
this attraction the emitted electrons continuous oscillations. * photo-electric electrons.

in turn is known technically as the 
anode.

The introduction of a third elec­
trode (the grid) by Lee de Forest 
marked a radical change in the 
applications of the valve. The grid 
become the control or regulating 
electrode, and the valve’s normal 
function of rectifying became more 
efficient in character; but perhaps 
more important still, it was discovered 
that under certain conditions the 
valve was capable of amplifying, and 
could also be instrumental in pro­
ducing or maintaining a continuous 
electrical oscillation.

case.

Further Research Required.
Although there has been a vast 

amount of work performed on the 
subject of photo-electric fatigue, its 
nature is still somewhat obscure, 
since we have no direct evidence as 
to the way in which the various 
factors (such as the variations in 
quantity, and kinds, of adsorbed or 
occluded gases and vapours) act.

!

The Space Charge.
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E THE TELEVISION SOCIETY1i
E Lecture arranged by the Council of the Television Society in conjunction with the

Glasgow Educational Authority.EI
g

Al) VANTAGE was taken by could replace the human optical strips, then spread these strips out
the Council of having Mr. system, for at its best it can only in their proper sequence for trans-

~~ -^LJ- L. Baird’s apparatus in replace one of the millions of tiny mission into a long ribbon of varying
Glasgow, and through the kindness of cells or light sensitive spots which light, and finally recombine the
Professor J. Gordon Gray, who acting together and simultaneously strips side by side at the receiver,
kindly placed a large lecture room under the stimulus of light send Such an arrangement necessitates
at our disposal, the opportunity was nerve impulses from the retina to but a single or, at the most, a
afforded of inviting some 250 senior the brain, there to be registered in definitely limited number of trans-
scholars from the secondary schools , correct space relationship. In order mission channels. It is, in fact, the
of Glasgow to a lecture and demon- to reach the brain, messages are only known solution to this particular
stration. At 3 p.m. on Wednesday, aspect of the subject, and is one of
September 12th, the scholars, the reasons why television must
accompanied by their masters, always be much more difficult of
assembled in the large lecture achievement than the sister art of
theatre of the Natural Philosophy telephony.
Department of the University. They 
were indeed a mighty throng of 
Scotch stalwarts, varying in age 
from 16-1S or more. There were also

Persistence of Vision.
The same artifice is used in sending 

pictures over a wire. Instead of 
attempting to transmit all the ele­
mentary light impressions simul­
taneously, we run over the elements 
of the picture in sequence. Such a 
process is technically known as 
“ scanning ” or “ exploring,” and it 
can convenient!}7 be done by directing 
an intensely brilliant and rapidly 
moving spot of light to run over the 

. view in a series of parallel strips.
But assuming that vision can be 

sent in this way, the final link in the 
whole scheme is the human eye 
itself, and fortunately for the success 
of television, the human eye has a time 
“ lag.” By this is meant that although 
the tiny cells are acting continuously

In television the aim is to extend flashed through each separate nerve and simultaneously in sending mes-
the range of vision beyond human ' fibre to the visual centres of the sages to the brain, a complete
limits. By. whatever means this brain. This communication channel sensation of continuity of vision is
may be accomplished there must be we call the optic nerve. obtained from otherwise discon-
utilised an electric link to bridge the A theoretically possible television tinuous signals, provided these are
space between transmitter and system might be made by copying flashed to the brain rapidly enough,
receiver. The connecting link may the human eye and adding an exten- In the cinema we see a number of 
be a wire channel or a modulated sible optic nerve. The number of individual pictures projected on to
carrier wave, but an essentially wires or other communication the screen at the rate of about «
important part of the system will be channels necessary an such a system, sixteen per second without any sensa-
the electric eye, which transforms however, would be impracticably tion of discontinuity in the moving
the light impulses into electrical large. As an alternative we might scenes they portray, and due as we
impulses. We already have a kind take the two-dimensional view, break have seen to the particular arrange-
of electric eye which we know as the it down into individual elements of ment of the optica! system, which we
photo-electric cell. It is not a light and shade in the form of a call “ persistence of vision.” But the
complete eye in the sense that it definitely limited number of parallel transmission of sixteen photographs

|

in the audience several of His 
Majesty’s inspectors of schools and 
the Assistant Director of Education 
for Glasgow.

The proceedings were opened by 
Professor Gray, chairman, who intro­
duced the lecturer, Mr. W. G. W. 
Mitchell, B.Sc., member of the 
Council of the Television Society.

Professor Gray told two amusing 
stories which had the effect of 
putting, the youthful audience in 
good form for the lecture, a brief 
report of which follows :

. V'

!

!
■ t.

Mr. W. G. W. MITCHELL, B.Sc., Member of 
the Council of the Television Society.The Problems of Television.
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per second would not give television.
Even if it were possible to speed up 
the rate of sending photographs to 
this extent so as to utilise the time 
lag of the eye, we should have a 
cumbersome and costly cinemato­
graph film record at both transmitter 
and receiver whose only usefulness 
would be that of a permanent 
record. Vision only lasts as long as 
the stimulus that produces it, and 
the same applies to television. It 
cannot have a permanent form.

We therefore arrive at the con­
clusion that, as a first step in the 
problems before us, we must trans­
late the space variations in brightness 
of the view into time variations in 
electric current that can be sent 
over a single wire or channel, and 
that this method, or some slight 
modification of it, is the only prac­
tical one to adopt.

Converting Light Impulses into 
Electrical Impulses.

In the next stage we have to con­
sider the conversion of the light 
impulses into electrical energy, and 
in this connection it is well to 
remember that the device we employ 
must be capable of handling reflected 
light, which is likely to be many 
thousand times less than that of the 
scanning beam itself. Suppose that 
the view being sent is divided by 
the exploring beam into fifty parallel 
strips. Then each strips throughout 
its length is divided into not more 
than fifty changes of. brightness, 
giving 2,500 picture elements for 
transmission in one-sixteenth of a 
second, or 40,000 signals per second.

The time factor enters into all 
television problems. Here it demands 
that in the process of converting 
individual light impulses into elec­
trical energy, there shall be a time limit to the amplification obtainable, 
lag not exceeding 1/40,000 second, It is obvious that the initial energy 
in other words that the translation level of the signal current must be
shall be practically instantaneous. considerable greater than the noises

The modern gas-filled photo-electric 
cell can meet this demand upon it 
by releasing a practically inertia-free 
beam of electrons from its photo­
sensitive coating. The quantity of 
electrons released is also strictly 
proportional to the total quantity of 
light falling upon the cell.

These first two requirements, 
namely, proportionality of response 
and quickness of reaction, having 
been met, the electric eye must be 
sufficiently sensitive to be capable of 
delivering a signal response of 
manageable size. This latter require­
ment is one that is not easily 
obtained, and it may be considered 
one of the main difficulties of tele­
vision.

Unlike the human eye, whose light- 
sensitive layer of visual purple is 
being continuously regenerated, the 
electrons released from the photo­
active layer of a cell, even when a 
strong light is shone directly upon it, 
do not give an • output current of 
more than 10-8 amps or round 
about 1/100 micro-amp. * Remember­
ing that the quantity of light falling 
on the cell is many thousand times 
less than a direct beam, it will be 
realised that amplification factors'of 
the order io12 to io15 must be 
applied to the picture signal current 
before it can reach ..an energy level 
of, say, 4 milliamps, suitable for 
delivery to the transmission medium.

introduced by irregular emission of 
the valve filaments. Seeing that the 
current delivered by a photo-electric 
cell is strictly proportional to the 
incident light, two or more such cells 
can be arranged in parallel to collect 
this reflected light, but such an 
arrangement (involving as it does 
metallic leads) does not make the 
problem of amplification easier, in 
fact it rather- adds to the difficulties.

Picture Elements.
Assuming that means can be 

developed for producing an electrical 
signal proportional to the reflecting 
power of the subject, sufficiently free 
from inertia to follow these rapid 
variations at the high speeds of 
signalling to be used, and of sufficient 
strength above extraneous noises as 
delivered from an amplifier, then 
the next problem is that of its 
transmission over an electrical 
communication channel.

We have taken as standard a 
value of 2,500 picture elements to be 
sent over this channel in one- 
sixteenth of a second, or 40,000 
elements per second. The frequency 
range necessary to transmit this 
number of signals without attenua­
tion over the whole range cannot be 
calculated with confidence in advance, 
but from experience a band of 
approximately 20,000 cycles would 
appear adequate. Any attempt to 
increase the picture detail would 
entail a spreading out of the side 
bands when these are applied to a 
modulator. Wire circuits are not 
ordinarily designed for frequencies 
of this order, and, with radio systems, 
uniform transmission over wide signal 
bands becomes a matter of increasing 
difficulty. So in any case a practical 
limit is set up. The time factor being 
constant and the number of picture 
elements variable, we reach the con­
clusion that either a limit must be 
put on the picture detail or several

I

Amplification Problems.
When valve amplifiers are em­

ployed for this purpose to secure 
large amplification factors, the intru­
sion of parasitic noises, due to battery 
irregularities and the extraneous 
currents which are always present in 
metallic conductors, are among the 
causes operating to set a practical
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Pictorial representation of the various stages through which the transmission and reception of Television Is effected.
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| Navigation by Invisible Rays
By Lt.-Col. CHETWODE CRAWLEY, M.I.E.E.

(Deputy Inspector of Wireless Telegraphy, GJP.O.)

The writer of this highly interesting article describes how the navigation of shipping 
in fog has been robbed of many of its terrors by the development and perfection of 
the wireless direction finder. But what of icebergs or other obstructions not fitted 
with wireless ? Shall we, one day, be able by means of invisible rays actually to see 

them through fog just as plainly as if the weather were clear ?

L5

of seeing the object with the eye as 
in the case of the searchlight, he 
would have it shown on a screen 
by his noctovision receiver.

Mr. Baird's first important demon­
stration of noctovision was given to 
members of the Royal Institution in 
December, 1926, and it is understood 
that developments since then have 
advanced far on the road towards 
practical application.

Noctovision.
Mr. Baird in his early experiments 

with television experienced much 
difficulty from the effect of powerful 
flood lighting on the person who was 
being televised, and it was this 
which turned his attention to the

f ■ VHE development of nocto- 
I j vision is being closely watched 

JL by all who are interested in 
one way or another in the practice 
of navigation, as well as by those 
who are more specially interested in 
scientific advance of television and 
allied subjects.

Infra-Red Rays.
The first definite step towards 

noctovision was made in 1902 when 
Ruhmer demonstrated in Germany 
that infra-red rays could be used 
by their effect on a selenium cell 
for practical signalling purposes. 
Herschel had previously discovered 
the presence of these rays in sun­
light by a rise in temperature when 
a thermometer was placed just 
beyond the red part of the spectrum ; 
that is to say, he demonstrated the 
presence of invisible rays of greater 
wavelength than the longest red 
rays, which are about 0*0008 of a 
millimetre in length.

Short Wireless Waves.
Meanwhile great strides have been 

taking place in the practical applica- ■ 
tion of the longer rays used for wire­
less communication to the needs of 
navigation, and.it may be of interest 
to consider briefly the developments 
in this direction, as an understanding 
of these developments is essential for 
an intelligent anticipation of the 
future of noctovision as applied to 
navigation.

In the earliest days of wireless 
Mr. Marconi transmitted the waves 
in the form of a beam by means of a 
reflector, just as a beam of light 
waves is transmitted from a light­
house. The only difference between 
the wireless waves used by Mr. 
Marconi and light waves was that 
the former were very much longer, 
10 to 100 metres compared with'less 
than 1/1,oooth of a millimetre.

It was necessary with the reflectors 
then available to use these short . 
wireless waves of the order of 10

These rays, like wireless rays, are 
of course invisible so far as the eye is 
concerned, but otherwise they have 
properties exactly the same as light 
rays; that is to say, they can be 
reflected and refracted in a similar 
manner to light rays. These infra­
red rays can penetrate fog about possibility of using infra-red rays in 
sixteen times farther than light rays, place of visible light rays, 
so that if they can be used for navi- It is obvious that if the navigator 
gational purposes the gain is obvious. of a ship were able to see objects
The fact that rays at the red end of ' through fog and darkness his greatest metres, and as such short waves were
the spectrum are better for pene- troubles would be things of the past, not then suitable for communication
trating fog than those at the violet and it is hoped that the use of over long distances the whole idea
end is well know, and neon tubes infra-red rays will lead towards this of using reflectors was dropped and
transmitting red rays have been in goal. The ship would direct a beam arrangements developed for using
use at many aerodromes for a con- of infra-red rays, just as a search- all-round transmission with waves
siderable time, . light would be directed, but instead hundreds of metres in length.

One of pur coastal wireless direction finding 
stations, showing short masts used to support 

the corners of the double loop aerials. • •
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Rotating Beacons. these receivers, but the percentage of signal, enables a ship to obtain its
Soon after the war, however, Mr. ships so fitted is still quite small, distance, as well as ifs bearing, 

Marconi returned to his old idea of 111 *act on*y about 13 per cent, of from the beacon, It is intended to
using short waves with reflectors, the. total number of our ships erect at least another seven wireless
and a wireless revolving beacon equipped with wireless apparatus. beacons at various points round our
using short waves was erected However, as the number of wireless coasts,
experimentally in the Firth of Forth beacons available increases so will
as an aid to the navigation of ships. the number of ships which find it
Later on, of course, with the aid of worth while to fit directional receivers already mentioned, are only of use
Mr. Franklin and other engineers of increase, and it is to be hoped that to ships equipped with directional
the Marconi Company, he revolu- in a few years’ time all except the receivers, but other ships are catered
tionised the whole outlook of wireless smallest ships fitted with wireless for to a certain extent by the coast
communication over great distances wifi, be equipped with directional stations which are used for the
by the use of short waves and ordinary wireless communications of
reflectors in what is known as the ships. Those of our coast stations
Beam System; but that is another which conveniently placed are
storv equipped with directional receivers

Asimilar wireless beacon has since so tha-t any ship can obtain bearings
been erected at the South Foreland from them up to ranges of 100 miles
in Kent, but this particular system OT even more and it is interesting to
has not come into more extensive note that during last 37ear the
use as it is only practicable for very number of bearings so given by our
short waves of about 6 metres in coast stations was over 9,000.
length, which means having a special By means of wireless direction-
receiver in the ship in addition to find“g apparatus, therefore, it is now
its usual receiving apparatus. This possible for ships to navigate m
beacon sends out distinctive signals dangerous waters, 01 appioach a
for the various points of the compass, Port- “ the densest fog, secure m an
and when the ships hears the signal exact knowledge of their positions
strongest it knows that it is on the at any given moment. The remaining
bearing from the beacon represented rlsb- that of collision with another
by that particular signal. 7esseI or wltb an lcebel?’ ma? yet

Recently the Royal Air Force and b.e overcome by means of an adapta-
the Radio Research Board have tlon of noctovision,
developed a rotating wireless beacon 
which transmits waves that can be 
received on a ship’s ordinary 
apparatus up to ranges of about 
50 miles. In this beacon the aerial 
consists of a vertical closed loop 
which is made to rotate at a uniform 
speed of one revolution a minute and 
emits a signal of constant radiation 
except when the emission takes place 
in a north-south or east-west line, 
when characteristic signals are 
emitted. The bearing is calculated 
by the ship with the aid of a stop­
watch, the watch being started when 
one of the characteristic signals is
received and stopped when the emis- receivers so that full use may be 
sion is heard weakest. The Govern­
ment is trying out this beacon 
experimentally but is meanwhile con­
tinuing to erect all-round wireless 
beacons, which are simpler and much 
less expensive.

D.F. Stations.
These all-round beacons, as

ikDSIElMllto
POSITIVE GRIP TERMINALS 
ARE ABSOLUTELY IDEAL.

{Patent No. 245586.)
The ends of the leads are 
so gripped that they can­
not possibly come adrift. 
Pressure is so distributed 
that a break is practically 
impossible. (See illus­
tration.) Further, the 
ragged ends of the flex 
covering are covered up. 
and one’s leads look ana 
behave as they ought to 
behave when fitted with 
Iisenin Positive Grip 
Terminals.

\

[

m

A directional wireless receiver of the rotating 
frame aerial type.5

P

REDUCED
PRICESmade of the beacon stations being 

established round our coasts.
Five of these beacons are already in 

operation at Spurn Head in the 
Humber, Liverpool, Lundy Island, 
The Casquets and The Scillies. They 
broadcast their call signals on 1,000- 
metre interrupted continuous wave, 
and ships fitted with directional 
receivers can obtain their bearings 
from the beacons up to ranges of 

receivers by means of which they can between 50 and 100 miles, 
obtain the bearing from which the The Spurn Head Beacon sends out 
waves are received. AH. our large also a submarine sound signal which,
passenger ships are now fitted with in conjunction with the wireless

Plug and 
Socket, 4d.

TrH-REFUSE 
*KS*t£S' SUBSTITUTES Ififi

Insulated sleeves are 
made in standard colours, 
Red, Green, and Black. 
Plugs and sockets are 
interchangeable, and all 
metal parts N.- plated.
Obtainable of all Radio 
Dealers. If your Dealer 
does not stock them, order 
direct and please state your 

usual Dealer’s name.

All-round Beacons.
These beacons, which emit waves 

in all directions, are, of course, only 
of use to ships fitted with directional

v: .

THE LIS ENIN WIRELESS Co„ 
+� � Edgwaro Ed., London. W.2 

Phone: Paddington 2734.
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The following abstracts are prepared, with the permission of the Controller of H.M. Stationery Office, 
from specifications obtainable at the Patent Office, 25, Southampton Buildings, W.C. 2. Price is. each.

NE objection which could be fore­
seen in the structure of the television 
image as it appeared on the receiving 

screen is that the picture is gradually 
built up of strips. One side of the picture 
is reproduced one-sixteenth of a second 
later than the forward end. This would 
appear to introduce a stroboscopic effect 
in the case of moving objects ; in other 
words, the effect would be to make the 
wheels of a moving car appear a foot or 
so ahead of the body. Some method must 
therefore be devised for fixing an instan­
taneous image, and in Patent No. 291121 
J. L. Baird seeks to do this by securing 
persistence of the image and at the same 
time obliterating the individual elemental 
parts thereof before each new picture 
signal is screened.

O similar oscillograph (17) is set up at right 
angles to the first with vibrating mirror 18. 
The first mirror is caused to vibrate at a 
high frequency by an oscillator (19) and 
tuned circuit control (20); the other oscillo­
graph being vibrated at low frequency by 
an oscillator (21) tuned by the control (22). 
A spot of light is reflected by the mirrors 
to an object (23) and thence to a lens (25), 
which focusses the light spot on to a 
photo-electric cell (26). At the receiver a 
beam of light from a, source (35) is modu­
lated by an opaque disc (29) controlled 
by an oscillograph (28), which in turn 
is connected to the photo-electric circuit 
of the transmitter. This disc (29) is 
placed in the path of the light beam to 
exploring mirrors 31 and 33, which are

the form of a, cylinder, is shown by 11 
together with a co-axial anode (12), the 
latter being connected to the body of the 
scanning disc by a wire connection (14). 
The special anode construction, it is 
claimed, allows only a very fine pencil of 
light to pass out through the window (10).

A picture is built up by the television 
signals being applied through conductors 
7 and 8 to brushes 4 and 5. Brush 5 is 
connected through a slip ring (6) with the 
metal body of the scanning disc.(i) and so 
with the anodes of all the lamps in turn, 
while brush 4 is connected through the 
commutator segments a, b, c, etc., to the 
cathodes of the lamps in succession. By 
these means the signals are applied at the 
right moment to the lamp which is 
traversing the picture area (3).

In a revolving disc of this structure, 
centrifugal displacement is bound to take 
place, and is allowed for by having the 
lamps adjustably centred.

FIG.67 JC6

7d

A screen (10) (Fig. 1), having on its 
surface a fluorescent material such as 
calcium sulphide, may be activated by a 
beam of light from a source (12) which 
traverses an exploring device such as a 
rotating disc (n) carrying a spiral of 
lenses. Immediately before the small 
elemental area (16) of the picture is 
traversed by the activating pencil of light 
from the source (12) it is traversed by 
another beam of different wave-length 
from a source (13), which has the effect of 
obliterating the previous fluorescence. 
Various modifications of putting into effect 
the same idea are given in the complete 
specification. _______

Patent No. 291786. (Convention date, 
June 10th, 1927.)—The Telefunken Com­
pany (Berlin) seek patent rights for a type 
of scanning disc to be used in building up 
a television image in a receiver. The disc 
(Fig. 2) has a number of spirally arranged 

1 apertures, in each of which is fixed a small 
glow discharge lamp (shown as I, II, III, 
etc.), weighing from 5 to 10 grams. The 
detailed structure of the lamp is illustrated 
in Fig. 3, where 25 is the metal chsing 
into which the lamp fits, and 9 is the 
cylindrical, glass bulb having a cemented 
plane glass window (10). The cathode, in

operated similarly to those at 
the transmitter; 27 is an am­
plifier introduced in the trans­
mitting line.

t:n
Patent No. 291365. (Convention date, 

May 30th, 1927.)—L. Thurm and Etab- 
lissements Ariane.—A feature of the tele­
vision system described in this patent is 
the construction of the photo-electric 
“ retina" illustrated in Fig. 6. This 
" retina" is composed of a mosaic of 
photo-electric cells (7a), so disposed that 
there is no longitudinal break in the 
continuity of sensitive surface. The 
photo-electric “ retina" (7) (Fig. 5) 
explores the surface of an illuminated 
object (1) behind a lens (2) by means of a 
moving shutter (6) and a set of rotating 
mirrors (4). The shutter has perforations 
to correspond -with the cells and so 
arranged that each half of each cell is 
alternately exposed. By this means 
continuous modulation of the current in 
each cell is obtained. At the receiving end 
the image is reproduced by a similar 
apparatus in which’ modulated. beams of 
light take the place of the elements of the 
cell.

As far back as 1923 Denfcs von Mihaly 
was using small vibrating mirrors for the 
purpose of exploring an image. A some­
what similar system, in which oscillographs 
carrying small mirrors and operated by 
tuned oscillating circuits fulfil the same 
purpose, is’ the subject of Patent No. 
292659, granted to F. M. Robb (Canada) 
recently. In Fig. 4 the oscillograph (10) 
consists of a double wire (11) set between 
the poles of an electro-magnet and the 
vibrating mirror is shown by 16. A

SFIG 4-.
3J
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