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COMMENT OF THE MONTH 

Mechanical Systems. 

T is no secret that when the recommendation of the Television Committee 
was made that 24.0 lines should be the minimum standard of definition, 

there was a certain amount of perturbation among those who had made 
mechanical methods the line of attack in the solution of the television prob- 
lem. No experiments had been carried out with light modulation at the fre- 
quencies involved, and a number of experts contended that known methods 
would be quite inadequate and that no other solution appeared possible. A 
further bombshell was dropped when the Television Advisory Committee 
made known the intention of using two scanning standards. As Sir Noel 
Ashbridge, the B.B.C. Chief Engineer, has pointed out, the Committee 
itself felt that this procedure was undesirable, but that it was the only prac- 
ticable way of giving two systems which were ready to be put into operation 
a fair test. A deputation waited on the Committee in the hope of getting 
this decision altered, for on the face of it, it seemed fatal to mechanical 
systems unless two different types of scanner were used alternatively for 
each type of transmission. 

As the deputation failed to move the Committee in its decision there was 
nothing more to be done than to tackle the problem as such, and although 
very little, or nothing, has been heard of the lines of attack for the past 
few months, those interested in mechanical systems have not been idle. 
We are now able to announce that both the Scophony and Mihaly -Traub 
systems have been developed in such a manner that reception of high - 
definition television by mechanical methods is now entirely practicable. 

Through the courtesy of Mr. S. Sargall, managing director of Scophony, 
Ltd., we are able in this issue to give our readers the first details of the 
new Scophony light control, which it is expected will make the projection 
of large pictures possible. 

OUR COVER PHOTOGRAPH 
The picture on the cover of this issue shows the Scophony 240 -line sound - 
on -film television transmitter, using continuously moving film. A small 
arc lamp is used as the light source and the photo -cell is contained in a 
long screened tube projecting from the side of the amplifier. The ampli- fying gear consists of a complete vision amplifier with power supply and the 
sound -on -film amplifier. A non -synchronous playing turntable also forms part of the equipment and this can be seen on the left of the photograph. 
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THE SALIENT FACTS OF 
UP-TO-DATE TELEVISION 

A Compendium of All the More Important Features of Modern Television. 

THE cathode ray is an electron stream or beam. 
The term was coined by early experimenters 
before the electron arrived on the scene. In the 

early vacuum tubes the electrons produced used to give 
the effect of an invisible ray proceeding from the 
cathode, and the name " cathode ray applied to this 
effect has stuck to the more modern tube. 

Cathode is the name given to the source of electrons 
-heated metal. The attracting plate which is mounted 
a little distance away from the cathoçle is called the 
anode. 

The speed with which the electrons fly to the anode 
is increased by increasing the attractive force of the 
anode, i.e., by applying a high potential. 

CATHODE-RAY TERMS 
Confusion is sometimes caused by the use of different 

terms to describe the electrodes of the cathode-ray 
tube. Cathode for the electron emitting electrode is 
standard, but the anode is either called the anode or 
sometimes the " gun." 

The control of the electron stream is obtained from 
the small cylinder which surrounds the cathode and 
is at negative positive poten- 
tial. This is given a variety of names. It is called 
the Wehnelt cylinder or simply the cylinder, the shield, 
the control electrode, the modulating electrode, and 
so on. 

There is need for an agreement as to the correct 
name for this electrode. Shield is probably the most 
general. Names such as control or modulating elec- 
trode are not good because in hard tubes two anodes 
are provided and some measure of control may be 
introduced on the first anode or gun. 

This is a picture of the 
electrode assembly of a modern 
cathode-ray tube; it shows in 
detail the component parts of 

the tube shown above. 

THE CATHODE-RAY TUBE 
There is a certain amount of similarity between the 

valve and the cathode-ray tube. Both are for the pur- 
pose of producing electrons, but in the latter they are 
required as a thin pencil, or beam, capable of being 
directed against the fluorescent screen at the end of 
the tube where their presence is made visible by 
causing the screen to fluoresce. On this account the 
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place of the grid is taken by :a cylinder which com- 
pletely surrounds the cathode and which is negatively 
biased. The purpose of the negatively charged 

EDISWAN 
RAY TUBE 
TYPE C H 
a! RA4 SO,,r» 

This is a photograph of a 
typical cathode-ray tube speci- 
ally manufacturedfor television. 
The screen diameter is approxi- 
mately io inches and the 

total length z feet. 

cylinder or " shield " as it is called is to compress the 
electron stream from the cathode and cause it to pass 
through a central hole in the anode. 

By applying a potential to the shield the electrons 
can be made to form a "jet" of fine dimensions which 
will pass up the tube and produce a tiny fluorescent 
spot where they hit the screen. An increased anode 
voltage will naturally cause more electrons to pass 
through the hole and thus produce a brighter spot. 
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THE CATHODE-RAY TUBE 
The electron " beam " thus produced behaves like 

a conductor carrying a current and therefore can be 
deflected by an electro-static or magnetic field in the 
neighbourhood. As the beam is a collection of nega- 
tively charged particles, it will be attracted by a posi- 
tively charged plate, or repelled from a negatively 
charged one, and it is this method which is usually 
used for causing the beam to move and trace a pattern 
on the screen. 

In the usual type of tube above the electrode struc- 
ture are two pairs of parallel plates mounted at right 
angles to each other, and the beam passes between 
them on its way up the tube. As the beam passes 
between them it will be attracted by the positively 
charged one and repelled by the other. 

If an alternating voltage is applied to one pair of 
plates the beam will be deflected first one way and 
then the other, conforming to the change of polarity 
on the plates. The spot will now appear as a line, 
since the eye will not be able to distinguish the rapid 
swinging to and fro of the beam. If the potential is 
applied to the other pair of plates the beam will be 
deflected in a plane at right angles to its original direc- 
tion, and by applying a suitable value of potential to 
each of the four plates, it is possible to move the beam 
to any spot on the screen. 

ELECTRON OPTICS AND THE CATHODE- 
RAY TUBE 

Electron optics is the term given to the new science 
of control of the electron beam. It has a parallel in 

Vo . V2 V, 

A diagram of a simple electron lens system. Focusing of the electrons from 
the cathode C is accomplished by applying potentials V and they form an 

image on the screen S. 

the optics of light, but instead of refractive materials 
being used the beam is influenced by electrostatic and 
magnetic fields. 

In modern hard vacuum cathode-ray tubes a concen- 
trating device or electronic lens is used to obtain a 
sharp focus-such lenses may be either magnetic or 
electrostatic. The principle of these lenses makes use 
of the fact that electrons move at right angles to mag- 
netic lines of force and along electrostatic lines of 
force. A simple magnetic lens consists of a coil of 
insulated wire wound round the neck of the C.R. tube. 
When a current flows through this coil the magnetic 
lines of force exert an inward pressure on the electrons 
focusing being carried out by varying the coil current. 

The electrostatic lens operates on the following prin- 
ciple. There are two accelerating electrodes and the 
potential difference of about 1,500 volts between them 
together with their construction causes a converging 
field to be formed. The beam is brought to a focus 
by adjusting the potential of the first anode. Elec- 
tronic lenses are exactly analogous to optical lenses 
and the same laws hold good for both types. 
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The spot on the fluorescent screen is an image of 
the active surface of the cathode and the relative sizes 
of image and object are dependent on the distances 
between cathode, lens and screen. 

THE HARD CATHODE-RAY TUBE 
Until comparatively recently cathode-ray tubes were 

what was termed soft-that is, a certain amount of 
gas was allowed to remain in the envelope. Nowadays 
the hard tube is universally used for television pur- 
poses. The high -vacuum tube overcomes many of the 
disadvantages of the gas -focused type, particularly 
" origin distortion " and loss of focus at high traver- 
sing speeds. 

With the high -vacuum tube focusing is a function 
of the ratio between the first and second accelerator 
potentials and is independent of the negative cylinder 
potential. This means that the modulation of the in- 
tensity of the beam by a signal on the negative cylinder 
does not produce loss of focus on strong signals as 
was the case in the gas -focused tube. Origin distor- 
tion is the effect produced by the non-linear response 
of the beam to small deflecting potentials. This on a 
television line screen produces what is usually known 
as the " white cross." 

THE FLUORESCENT SCREEN 
The inner surface of the wide end of the cathode- 

ray tube is coated with a material that glows or 
" fluoresces " when electrons impinge upon it, thereby 
producing a bright spot of light. The material is 
usually bound on with pure waterglass. 

Several different materials, and combinations of 
them, are used for the coating. The most active 
material for producing visual light is zinc silicate (in 
the form of the powdered mineral willemite). This 
glows a bright yellow -green, to which the human eye 
is most responsive. For oscillograph use, where the 
trace of the cathode-ray beam is to be photographed, 
calcium tungstate, which glows a bright blue colour, 
is better, since its light is about thirty times as active 
on a photographic plate as is that from zinc silicate. 
Cadmium tungstate may also be employed and mix- 
tures of these substances are often used to produce a 
fluorescence fairly well suited for joint visual and 
photographic requirements. 

The electronic impact energy varies as the square 
of the speed of the electrons, or, in other words, with 
the square of the voltage on the anode, so the fluores- 
cent -spot brilliancy increases rapidly as this voltage is 
increased. 

Deterioration of the active material with which the 
screen is coated will occur if the spot is too intense, 
due to intense bombardment resulting at the point of 
impact of the electron stream on the coating of the 
screen. The electron stream bombards the screen 
much as rapidly -fired machine-gun bullets would bom- 
bard a target, excepting that the machine-gun bullets 
would have a muzzle velocity of only about 2,000 miles 
per hour, whereas the electrons in an ordinary cathode- 
ray tube operated with r,000 volts on the plate have 
a velocity of approximately 42 million miles per hour ! 

The beam should never be allowed to remain motion- 
less, for, if this occurs, the full impact energy of the 
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electrons will be concentrated at the focused spot on 
the screen, causing the fluorescent material to disinte- 
grate. A black spot will be observed in the screen 
after this occurs. 

THE ELECTRON -IMAGE CAMERA 
The broad working principle of the Farnsworth 

electron -image camera will be understood by reference 
to the diagram and the following explanation. The 

A photograph of the Farnsworth electron -image camera. 

diagram shows a cylindrically shaped vacuum tube, 
one end of which is coated on the interior surface 
with photo -electric material and is connected to the 
negative pole of a source of potential. Upon this 
coating, which is in the form of a diaphanous layer 
upon a translucent conducting backing, there is focused 
an optical image, by means of a lens, of the object or 
scene to be scanned. 

At the other end of the tube there is an anode piinc- 
tured with a small aperture Q, and electrons given off 

Cut -away sketch showing the internal arrangement of the electron -image 
camera and its method of operation. 

by the photo -electric material on the cathode are 
attracted to this anode under the influence of electro- 
static acceleration. 

Assuming that all the electrons are emitted from 
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the cathode at right angles to its surface, these, under 
the influence of the electric field, will be accelerated 
in straight lines towards the, anode and will preserve 
their relative density -configuration all the way to it. 
A fluorescent screen placed in the path of the electrons, 
or upon the anode, would light up with the same tone 
distribution as that existing in the original optical 
image. 

As electrons come off en bloc they can be deflected, 
as shown, by suitably placed deflector plates or mag- 
netic coils fed with scanning potentials in exactly the 
same way as the electron beam in a receiving cathode- 
ray tube. 

p L i 
------------- 

F-----i 
Diagram showing the operating principle of the Farnsworth dissector. 

The electrons which would normally strike the anode 
at Q pass through the aperture, and can be collected 
on an additional electrode, behind the anode, to yield 
an electrical signal corresponding with an elemental 
area of the image. It will be apparent, therefore, that 
scanning is accomplished by movement of the electron 
image as a whole, and the electrons are collected only 
from that portion which is over the aperture at any 
given instant. The scanning motion is imparted to 
the electron -phalanx by Farnsworth, not with electro- 
static deflector plates, but with magnetic coils in pairs 
on opposite sides of the tube. 

THE ICONOSCOPE 
The Iconoscope is a special form of cathode-ray tube 

which is shown by the drawing. The glass enve- 
lope is of a somewhat different shape from the normal 
cathode-ray tube. The electron beam is produced by 
an " electron gun " system in a similar way to that 
of the ordinary cathode-ray tube. The novel feature 
is the square plate seen in the drawing. This con- 
sists of a metallic coating on one side of a sheet of 
mica. The other side of the mica sheet-the side ex- 
posed to the electron beam-is covered with a fine 
mosaic of minute particles of photo -electric material 
deposited on the mica. 

The metal plate is in two parts, the actual photo- 
electric mosaic and the back metal plate, called the 
signal plate, The narrow neck of the tube and a part 
of the spherical bulb are metal -coated internally, this 
acting as a second anode for the electron beam which 
is direeted on to the photo -electric mosaic in the usual 
manner.. 

Two local oscillators supply the energy to deflecting 
magnets which surround the neck of the tube. These 
can be seen in the drawing on the following page. 
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An image of the object to be transmitted is focused 
On the mosaic by a lens system, as shown in the dia- 
gram. The mosaic is, of course, systematically swept 

Sketch showing the general construction of the Iconoscope and its method of 
operation. The reference letters are : i, Mosaic ; z, Signal plate ; 3, 

Electron learn ; 4, Deflecting coils. 

by the electron beam under the influence of the framing 
and line -scanning " saw -tooth " currents applied by the 
coils. 

The cross-section of the electron beam which scans 
the photo -cell plate must be held within very accurate 
limits. It must be equal in size to the area of one 
picture unit. The greater the number of elements into. 
which the picture image is divided, the greater the 
definition of the received image. 

The photo -electric elements of the mosaic are of 
microscopic size, it being estimated, that there are some 
three millioh elements on the mica sheet. The scan- 

Light 

- ----_-/PCI 

--11- 
C 

Electron Beam 
Light 

-17A- -))7 
PC 

Electron / / PA © R 
Bea----"-", 

I---- 
I 

1-----I1 
Two diagrams explaining the principle upon which the Iconoscope functions. 

The second diagram makes the electrical action clear. 

ning spot of tile electron beam is thus large compared 
with each photo element, so that a large number of 
the elements is instantaneously under the influence of 
the beam. The mosaic itself is made up of minute 
silver globules each of which is photo -sensitised. 

The second two diagrams will make clear the fol- 
lowing explanation of the electrical action of the Icono- 
scope. The first diagram (a) shows the various parts 
In their actual physical relations. PC is the photo 
electric cathode (mosaic) while PA is the metal coating 
of the tube which acts also as the anode of the photo- 
electric combination. The photo -electric material is 
insulated from the back metal plate by the mica sheet, 
but has a capacity to the metal plate which is shown 
by the condenser C. 
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The same elements are shown at b as a conventional 
photo -electric cell and condenser, in order to simplify 
the explanation. When light from the projected pic- 
ture falls on the mosaic, each element of it (PC) emits 
electrons and charges the condenser. When the elec- 
tron beam impinges on . a photo -electric element that 
element receives electrons from the beam and dis- 
charges or partially discharges the condenser. 

The discharge current will, of course, depend on the 
charge on the photo -electric condenser element and 
therefore on the light -intensity on that particular 
element. The charging and discharging currents into 
and out of the condenser are thus transformed into 
signal voltages across the resistance R and applied to 
the grid of the first amplifying valve. The Iconoscope, 
therefore, contains all the elements necessary for tele- 
vision scanning of a picture. Thus when a picture is 
focused on to the mosaic, the regions of light and shade 
are progressively scanned by the electron beam and 
varying currents (corresponding to these graduations of 
light and shade) are set up in the resistance R. In 
accordance with the normal arrangements of television 
these currents are amplified and used to modulate the 
carrier. 

SCANNING CIRCUITS . 

To produce the horizontal scan on the fluorescent 
screen of the cathode-ray tube the electron beam is 
caused to move at a steady rate across the fluorescent 

FREQUENCY 
CONTROL 

AMPLITUDE CONTROL 

OUTPUT 

An example of a typical scanning circuit. 

screen of the cathode-ray tube. Having completed the 
scan the beam is rapidly returned to the commence- 
ment of the next scan. 

In order to carry out this operation a waveform of 
the " saw -tooth " type is required. The vertical 
traverse is carried out in a similar manner, but at a 
lower frequency. These saw -tooth waveforms are con- 
veniently obtained by charging a condenser through a 
constant current device and rapidly discharging it 
through a valve or mercury relay such as the Thyra- 
tron. The first operation represents the scan and the 
second the return stroke of the scanning cycle. 

The scanning waveforms may be applied to the elec- 
tron beam electrostatically by means of deflecting plates 
within the tube, or electromagnetically by deflecting 
coils outside the tube. Both methods are in general 
use. 
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PHOTO -ELECTRIC CELLS 

A typical scanning circuit is shown opposite in 
which an H.F. pentode is used as the constant -current 
device. When the condenser is charged to a given 
potential the Thyratron breaks down and a discharge 
takes place. The breakdown voltage depends on the 
negative bias applied to the grid of the Thyratron, and 
this bias controls the amplitude of the scan. Similarly 
the positive potential on the screen of the pentode con- 
trols the charging rate and hence the frequency of the 
circuit. 

SCANNING SPOT SPEEDS 
With a screen 6 ins. wide scanned by 24o lines 25 

times per second, the spot travels 125 ft. per picture 
and 3,125 ft. per second, which is 2,130 miles per hour 
or about half as fast again as the muzzle velocities of 
a rifle bullet. 

INTERLACED SCANNING 
The method of interlacing which is to be used at 

the Alexandra Palace will be made clear from the dia- 
gram which represents the top and bottom portions on 
the scanned area with the distance between the lines 
very much enlarged. 

The lines show the track of the scanning spot which 
moves under the influence of a regular downward 
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Diagram explaining the method of interlaced scanning employed by the E.M.I. 
system at the Alexandra Palace. 

motion (frame scan) with quick return and a regular 
left to right motion (line scan) with very quick return 
(not shown on drawing). The combination of these 
motions produce the slightly sloping scanning lines. 
Starting at A, not necessarily at the beginning of a 
line, the spot completes the line AB, returns to the left 
and traverses line CD, then EF and so on down the 
" dotted " lines on the drawing. At the bottom of 
the frame the spot travels along line GH and then starts 
at J and travels to K. At this point the return stroke 
of the frame motion begins and returns the spot to L 
at the top of the frame. A complete frame scan has 
now been made since leaving A, so that 2022 lines have 
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been completed, and the point L is half a line away 
from A. 

The downward frame motion now starts again 
causing the spot to travel along LM completing a single 
line motion JKLM. The spot then returns to the left 
and traces out line NO, which, due to L being half 
a line ahead of A, will lie between lines AB and CD. 
Similarly the next line PQ will lie halfway between 
CD and EF. The spot now traces down the chain 
dotted lines to RS and finally traces out TU, at which 
latter point the frame return causes the spot to rise 
again to the top. When the spot reaches the top it 
will have completed two frames, since leaving A, and, 
as two frames occupy the time of exactly 405 complete 
lines, the spot will return exactly to A, after which the 
cycle begins again. 

It will be clear that the complete picture is scanned 
in two frames,, but as each frame contains an integer 
number of lines, plus a half, the two frames will inter- 
lace: The system does not require the short return 
times shown for the line and frame scans, nor need the 
lines begin in the positions shown. Provided the line 
and frame traversals are regularly recurrent and have 
the correct frequency ratio (two frames = odd number 
of lines), an interlaced picture will be obtained. 

THE ACTION OF THE PHOTO -ELECTRIC 
CELL 

To understand the action of a photo -electric cell it 
is necessary to appreciate that electrons are minute 
particles of negative electricity, which, under certain 
influences, can be put in motion ; the heated cathode 
of a valve, for example, will emit a cloud of electrons 
which can be made to travel to a neighbouring anode 

A small type of caesium photo -electric cell. This has a plate cathode and 
is suitable for televising films. 

if attracted by .a positive potential on the latter. A 
flow of electrons constitutes an electric current and the 
strength of the current will depend on the number of 
electrons moving at the same time. 
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SYNCHRONISING AND MODULATION 
Heating a metal, as in the case of a wire filament in 

a valve, causes an emission of electrons, but heat is 
not the only force that will produce such an effect. A 
number of metals will respond in a similar way under 
the influence of light, the most important, in the order 
of their sensitivity, being caesium, rubidium, potas- 
sium, sodium. These materials are very active chemi- 

Electrons Traverse, Photo -electric 
This Space. 

-1 
Battery 

Diagram showing the elementary principle of the photo -electric cell. 

Surface 

Glass Bulb 

cally in air and it is necessary to contain them in an 
evacuated glass tube. If a surface of one of these 
metals is deposited on the glass wall of the tube and 
a light is Shone on to it, the number of electrons re- 
leased per unit time at the photo -electric surface is 
directly proportional to the intensity of the incident 
light. 

If within the tube there is an anode (a small metal 
disc, rod or ring) to which a positive potential is applied. 
the negative side of the battery being similarly con- 
nected to the caesium surface, the electrons emitted 
when the light falls on the surface can be collected to 
the anode by virtue of its attractive positive charge. 
(The anode must be small or it would obstruct too much 
of the light.) Since a flow of electrons is an electric 
current we can produce a current proportional to the 
light, which is exactly what is required for television. 

SELF -GENERATING PHOTO -CELLS 
A layer of copper oxide on a copper disc acts as a 

tiny primary battery when light strikes its surface. 
The current generated is measured in micro -amperes 
but is sufficient to be extremely useful. 'The current 
output is directly proportional to the intensity of the 
light which strikes it and retains this property indefi- 
nitely. Its response to cöloured light is another in- 
teresting characteristic. The response is almost 
exactly the same as that of the human eye. Thus a 
coloured light which seems bright to the eye seems 
bright to thi4ype of photo -cell. 'This type of cell is 
the basis of the light -intensity meter and the trans- 
parency meter. 

THE BEST VIEWING DISTANCE 
The most suitable viewing distance for an image 

built up of a number of lines can be calculated from 
the formula: d = .00058d , where d = distance between 
dots, and d = viewing distance. 
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With a cathode-ray tube producing a picture to inches 
square with 240 scanning lines, the width of each line 
on a to -inch screen would be 1/24th of an inch, and 
by applying the formula we get d =72 inches, or 6 feet, 
which is a viewing distance convenient for the average 
room. At this distance the definition will approxi- 
mately equal that of the cinema screen viewed from an 
average seat. 

SECONDARY EMISSION 
An electron impacting on a conducting surface will, 

under certain suitable conditions, release a number of 
secondary electrons. The number of secondary elec- 
trons released by the impact depends on the velocity of 
the primary electron and on the physical and chemical 
nature of the surface. Under normal conditions the 
number of secondary electrons emitted is about two 
or three, and rarely exceeds ten. The secondary elec- 
trons are emitted in all directions and have low initial 
velocities. 

Secondary emission depends largely on the physical 
and chemical properties of the surface of the material. 
All conductors contain a great number of free electrons 
which are able to move about in the metal. To enable 
an electron to leave the surface of a conductor work 
has to be done in overcoming the attraction between 
the metal and the electron, and this quantity is different 
for each substance. 

LINE AND FRAME SYNCHRONISING 
The cathode-ray tube requires two synchronising fre- 

quencies-line and frame. Mechanical systems need 
only one, the line frequency, because, being mechani- 
cally coupled, the picture or frame cannot help being 
in synchronism provided the lines are. The frame - 
frequency in mechanical systems is determined by the 
rate of rotation of the scanner, and so is the line -fre- 
quency which the number of mirrors on the drum auto- 
matically arranges. 

With the cathode-ray tube we have two pairs of 
deflector plates, one pair for making the lines and the 
other for the frames. There is no mechanical or elec- 
trical coupling between them and it would be quite 
possible to have one pair working without the other. 
To make them provide a line screen it. is necessary to 
apply separate frequencies to each pair and in order 
to ensure that these two frequencies are both of exactly 
the correct value each has to be controlled or synchro- 
nised by special impulses sent from the transmitting 
end along with the image signal. 

Both transmitting systems used at the Alexandra 
Palace have provision for the two synchronising fre- 
quencies. In the case of the line frequency this is 
accomplished by sacrificing a certain percentage of each 
line. 

D.C. MODULATION 
D.C. modulation is the picture brightness component. 

In simple language it means that the average bright- 
ness of an image is transmitted, so that at the re- 
ceiving end pictures having different average bright- 
nesses at the studio end will not all appear the same. 
A convenient way of transmitting a component pro- 
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portional to the average brightness, which, of course, 
varies continually from picture to picture, is to make 
the strength of the carrier current so proportional. 
When the modulation ceases the carrier drops to a 
low value, though not to zero,. A bright picture will 
send up the carrier strength more than a dull one, and 
if at the receiving end rectified carrier current is made 
to operate the biasing potential of the cathode-ray tube 
or other modulating device proper contrasts are 
secured. 

MAGNIFYING THE IMAGE 
Undoubtedly one of the greatest drawbacks of the 

cathode-ray system is the inability up to the present to 
produce large pictures. There is a limit to the size of 
tubes which it is practicable to produce and a screen 
diameter of about sixteen inches appears to represent 
the maximum. Reprojection and consequent enlarge- 
ment of the image on the screen of the tube is possible, 
but it necessitates increasing the light value and using 
voltages of the order of to,000. The life of the tube 
is also likely to be shortened by the use of such high 
voltages. Combinations of mechanical devices and the 
cathode-ray tube have also been suggested but no prac- 
tical results have been obtained so far. A promising 
scheme is the introduction of a light valve into the 
tube and to use the cathode beam to " trigger " this, 
the actual light being provided by an exterior source. 

THE ULTRA -SHORT WAVES 
Owing to the extremely wide band of frequencies 

required to broadcast high -definition television it is 
quite essential to use the very short waves. Actually 
for the vision transmissions from the Alexandra Palace 
a wavelength of 6.67 metres will be used. These very 
short electromagnetic waves are almost optical in 
character; they travel in very nearly straight lines and 
are unable to follow the curvature of the earth's sur- 
face to any extent. 

For this reason, no matter what power may be used, 
the range of an ultra -short wave transmitter is limited 
and depends on the height of the transmitting and 
receiving aerials and the nature of the intervening 
ground. Assuming the latter to be " flat," it will be 
apparent how the curvature of the earth's surface 
limits the range of a short-wave broadcasting system. 
If r is the radius of the earth (approximately 4,000 
miles , h and h' the heights of transmitting and receiv- 
ing aerials, and d and d' the horizon distance of trans- 
mitter and receiver respectively. It will be seen that 

d' + r2 = (r + h)' 
d' = zrh + h', neglecting h' we have 
d = ,V a rh 

_ ,%/8,000 miles. 
Similarly d' = N/8,000' miles. 

In the case of the Alexandra Palace transmitter, 
which has an effective aerial height of about 600 ft., 
it will be seen that this transmitter has a horizon of 
a little over 26 miles. 

If the receiving aerial is elevated the range will be 
increased accordingly. It will be seen that a receiving 
aerial 25 ft. high has a horizon of 6.2 miles and could 
receive the Alexandra Palace transmissions up to a dis - 
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tance of 26 + 6.2 = 32.2 miles, assuming level ground 
between the two stations. 

Actually the range is somewhat in excess of the 
figures given owing to the fact that these waves are 
not quite optical in character and do not have a sharply 
defined shadow. On the other hand, intervening high 
ground or buildings will reduce the range, and where 
the receiving aerial is in the shadow of a hill reception 
may be impossible. 

TRANSMISSION CHANNELS 
In television it is necessary to transmit three com- 

ponents (as compared with only one in ordinary sound 
broadcasting). These are vision signals which 
provide the tone values of the various parts of the 
picture; the synchronising signals which at the receiv- 
ing end are used to reform the picture; and thirdly, the 
sound accompaniment. If the transmission is by radio 
then it is necessary to have two radio transmitters, two 
separate wavelengths for transmission and two radio 
receivers. If cable transmission is employed then two 
cables are necessary, one of which must be capable of 
carrying a sufficiently large range of frequencies with- 
out loss; the sound cable need be nothing more than 
an ordinary telephone line. 

ULTRA -SHORT WAVE AERIALS 
There are many types of ultra -short wave aerial, but 

from experiments that have been made a half -wave 
aerial of the di -pole type appears to be the most satis- 

,Insulafiors 
` 

141. Wavelength Supporting Rope 

Lead-tn. 
(Twisted Flex_) 

To Receiver 
General scheme of half -wave di pale aerial for ultra -short wave reception. 

factory. Usually a great increase in signal strength 
can be effected by elevating the di -pole, especially in 
congested areas. In this case the aerial may be con- 
nected to the receiver by means of an ordinary twisted 
flex of low resistance. It may be connected to the re- 
ceiver by means of a single -turn coupling coil. 

SOUND DELAYWITH INTERMEDIATE FILM 
With the use of intermediate -film systems of trans- 

mission there is, of course, a time interval between an 
actual occurrence and its transmission due to the time taken for the film to pass through the developing, 
washing and fixing tanks. This time has variously 
been stated to be up to thirty seconds, but a minimum 
of eleven seconds has now been achieved. This time interval means that the sound must be delayed a cor- responding amount so that sound and vision coincide at the time of transmission. The sound is delayed by 
recording upon a steel tape and placing the magnetic 
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pick-up at a point on the tape which represents a suit- 
able amount of delay. The rate of travel of the tape 
is approximately too yards a minute, so it is an easy 
matter to calculate the correct position of the pick-up. 

KEYSTONE EFFECT IN THE ICONOSCOPE 
Due to the position of the scanning plate in the 

Iconoscope, if scanning is accomplished in the normal 
way a keystone effect is produced with consequent dis- 
tortion. In order to correct this the beam is deflected 
by the scanning action in such a way that if the beam 
fell upon the plate at right angles it would produce 
a reversed keystone pattern ; this, however, is can- 
celled out by the arrangement of the plate and the 
result is a rectangular area. 

SCANNING CIRCUIT TROUBLES 
The mercury vapour relays used in scanning cir- 

cuits are occasionally liable to erratic performance since 
it is rather difficult to control the behaviour of a vapour - 
filled bulb. Temperature is liable to upset them, for 
instance, and it may happen that the speed of the time - 
base circuit alters slightly as the set is run. 

To obviate this special relays have been developed 
with a filling of helium or argon gas instead of mer- 
cury vapour, and these are more reliable at high speeds 
of discharge. Even then an occasional " riccup " is 
met in the running of the relay which causes one or 
more lines to be shorter than the normal length. 

If the effect is only momentary the picture will flicker, 
but a continuation will give a displacement of part of 
the picture as though a slice had been shifted out of 
alignment. A great deal of time and trouble has been 
spent in designing scanning circuits which shall be as 
reliable as possible, and some of these use ordinary 
hard valves which avoid the peculiarities of the gas 
filled relay. 

VELOCITY MODULATION 
A system of television reproduction by a cathode-ray 

tube has been devised which is quite different from the 
conventional scanning systems. 'This is known as the 
" variable velocity " and is made possible by the pro- 
perty of the cathode-ray itself. Briefly, the principle 
is that the amount of light produced by the passage 
of the beam across the fluorescent screen depends on 
the rate at which it moves. The faster it moves, the 
less is the amount of illumination. By this means the 
modulation effect is obtained. 

ELECTRON MULTIPLIERS 
The theory upon which electron multipliers operate 

is comparatively simple, but the actual construction 
of these devices is a difficult problem. The few stray 
electrons which are present due to photo -electric effects 
are bombarded against a surface especially prepared 
to have the best possible secondary emitting proper- 
ties. As a result of these original electrons striking. 
this surface the emission of more electrons, than were 
in the original bombardment, results and this proce- 
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dure is repeated many times until the desired "elec- 
tron amplification " is reached. 

Secondary -emission tubes may be used as amplifiers, 
oscillators, frequency multipliers, detectors, in short- 
wherever filament tubes are used to -day. A charac- 
teristic is the practically " noiseless " amplification. 

Diagram showing the operating principle of the electron multiplier. 

ELECTRONIC LAWS 
The two laws governing the velocity and direction of 

electrons as applied to electron tubes are : 

(1) Electrons travel in straight lines in a uniform 
field. 'The velocity is not constant but there is a uni- 
form acceleration. 

(2) The velocity and the direction of electrons are 
changed when the beam passes from one field of elect 
trical intensity to another and different field. 

SENSITIVITY OF CATHODE-RAY TUBES 
The distance moved by the beam on the screen for 

one volt of potential applied to the deflecting plates, 
varies inversely as the anode voltage. 

For a given design of tube there is a formula from 
which the sensitivity can be found. 'This is usually 
given in the form Sensitivity = K/V, where K is the 
figure given by the makers of the tube and V is the 
anode voltage at which it is operated. Suppose K is 
75o, an average figure. Then at 1,500 volts the sen- 
sitivity is 750/1,500 or 2- mm. per volt of deflecting 
potential. At 3,000 volts the sensitivity will obviously 
be one-half of this or .25 mm. per volt. 

THE SOUND OF A TELEVISION TRANS- 
MISSION 

The variations of the scan which produce the different 
tone values in a television image are at such a high 
frequency that they are above audible limits and there- 
fore not heard. A high-pitched whistle is produced by 
the line synchronising frequency, which in the case of 
a 240 -line picture is at the rate of 6,000 per second. 
Imposed on this there is a sort of burble which is due 
to the picture synchronising impulse with a frequency 
of 25 per second. 'This latter, in the case of the 405 - 
line transmission, is a hum of the same tone value of 
A.C. mains hum. This is the frame frequency of 5o 
per second. 

HIGH -FREQUENCY CABLES 
Ordinary cables will not carry the high frequencies 

necessary for television transmission and therefore 
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special cables have been designed which are capable of 
carrying high -frequency currents. In one, the outer 
conductor is formed of overlapping copper strips held in 
place with a binding of brass tape. The insulation con- 
sists of a cotton string wound spirally around the inner 
conductor, which is a solid copper wire. The outer 
conductor may be surrounded by a lead sheath, espe- 
daily when used as an individual cable. 

The other type has an outer conductor in the form 
of a lead sheath which surrounds the inner conductor, 
the latter being supported by hard rubber discs spaced 
at intervals along the inner wire. There is an opti- 
mum ratio of diameters which gives a minimum atten- 
uation and, at high frequencies, is practically inde- 
pendent of frequency. The value of the optimum 
diameter ratio is about 3 to 6. 

PHOTO -CELL TYPES 
There are two main types of photo-cell-the vacuum 

and the gas -filled.. The anode, current of the vacuum 
dell is dependent only on the intensity of the imping- 
ing light. This characteristic renders vacuum cells 
particularly suitable for accurate measurement and for 
use in photo -electric amplifiers. 

The gas -filled cell exhibits much higher sensitivity 
than the vacuum cell if the loads are equal. 

Collisions occur between the gas particles and the 
electrons emitted by the cathode. As soon as the latter 
have attained a certain velocity, further electrons will 
be liberated from the gas -particles and will pass to the 
anode. This type of cell is suitable for purposes which 
call for large variations in photo -electric current, rather 
than a high degree of accuracy. 
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LUMINESCENT MATERIALS 
Luminescent properties are exhibited in many natural 

and artificial substances when subjected to cathode-ray 
bombardment, though only a few are suitable for coat- 
ing cathode-ray tube screens. The following are the 
principal substances employed-synthetic willemite, 
calcium tungstate, cadmium tungstate, zinc phosphate, 
zinc sulphide and zinc -cadmium sulphide. Very special 
precautions are necessary in the preparation of these 
materials if the best results are to be obtained and 
it is necessary for most of the luminescent substances 
to be in crystalline form. Some of them, as, for ex- 
ample, calcium tungstate and cadmium tungstate, dis- 
play their maximum luminescence when perfectly pure. 
In the case of zinc sulphide and zinc -cadmium sulphide, 
zinc silicates, and zinc phosphates, very little lumin- 
escence is displayed unless an activator is present. The 
amount of the activator required is very small, gener- 
ally about r in ro,000 to i_ in ioo,000 parts by weight. 

BRIGHTNESS OF SCANNING SPOT 
The brightness of the scanning spot which is pro- 

duced by a cathode-ray beam of high intensity is very 
great. In the case of a television transmitting tube 
with a scanning spot o.3 mm. in diameter this has a 
candle -power of 1.2 and therefore its luminosity is 17 
candles per mm2. The intensity of illumination of the 
filament in a tungsten vacuum lamp is r.25 candles per 
mm2., and of the gas -filled lamp 5 to 13 candles per 
mm2., according to the type and size of the lamp. The 
intrinsic illumination of the scanning spot is thus high 
though very much below that of the arc crater, of a plain 
carbon arc, which is of the order of 17o candles per 
mm2. 

LARGE PICTURES By L. S. Kaysie. 

WITH THE CATHODE-RAY TUBE 
This article describes an ingenious combination of the cathode-ray tube and the Kerr cell with the object of 
making a large amount of modulated light available and the possibility of projecting large pictures without 

the aid of mechanical devices. 

IN spite of its many advantages as a 
television receiver, the cathode-ray 
tube is handicapped by the fact that 

the picture is projected on to a fluores- 
cent screen, which at its best will 
only produce a relatively low level of 

This limitation is unfortunate, and 
various attempts have been made to 
overcome it. Inventors have, for 
instance, tried to find new composi- 
tions, capable of producing a more 
intense fluorescent effect. They 

s 

Signal 
Voltage 

N NI N 
i. -Diagram illustrating the anion of a Kerr cell. 

light. It has not been found possible 
to magnify the fluorescent image to 
any substantial extent by optical 
means, and as the screen must be 
mounted inside the tube, the final size 
of the picture as seen by the eye is 
limited by the dimensions of the bulb. 

have also suggested the use of 
X-rays to bombard the screen in- 
stead of electrons, and tried other 
methods of intensifying the light pro- 
duced. But none of them appear to 
have .proved successful in actual 
practice." 
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Light Control with 
Cathode-ray 

An inventor named K. P. Pulver- 
macher has recently atttacked the 
problem on distinctly ingenious lines. 
He abolishes the fluorescent screen 
altogether, and in its place puts a 
light-sensitive relay, which under the 
action of the electron stream, controls 
the intensity of a powerful beam of 
light located outside the tube. 

In order to explain the new arrange- 
ment, it will be necessary to recall the 
action of the well-known Kerr -cell 
type of light -valve. This depends up- 
on the fact that certain substances, 
such as nitrobenzine, as well as 
various kinds of crystal, possess the 
property of rotating the plane of a 
polarised ray of light. 

As shown, for instance, in Fig. r, a 
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ray of light from a source S is passed 
through a Nicol prism N so that the 
emerging waves are " polarised." In 
other words, they are all oriented to 
vibrate in the same plane. They then 
pass through the " cell " K, and pro- 
ceed, still vibrating in the same plane, 
until they meet the second Nicol prism 
Ni. This is " crossed " relatively to 
the first Nicol, so that in the ordinary 

fours with that shown in Fig. i, and 
an observer at L will be able to see a 
ray of light which varies in intensity 
with the signal voltage. 

So far, of course, the arrangement 
is not suitable for receiving television. 
But the inventor points out that 
various crystals, such as quartz, can 
be used to rotate the plane of a 
polarised ray of light. Further, it is 

Fig. 2. A Kerr cell 
inside a catiode - ray 

tube. 

i 

n 

P 

way it would extinguish the whole of 
the light. 

But when signal voltages are 
applied to the electrodes of the Kerr 
cell K, the plane of polarisation of the 
light passing through the cell is 
twisted to a certain extent, so that 
when the waves reach the second 
Nicol their passage is no longer com- 
pletely barred. Actually the intensity 
of the light that succeeds in getting 
through the second Nicol depends 
directly upon the strength of the 
signal voltage applied to the sensitive 
cell K. 

Suppose now that the light-sensi- 
tive cell K is mounted, as shown in 
Fig. i, inside a cathode-ray tube, and 
that the two crossed Nicols N and Ni 
are placed outside the tube, so that 
they lie in the path of a powerful beam 
of light coming, say, from an arc 
lamp S. 

It must be remembered that the 
electron stream from the cathode of 
the tube actually represents an electric 
charge in motion. If it is modulated 
in intensity by applying signal volt- 
ages to the control electrode G, then it 
will impart a varying charge to the 
face of the cell K on which it impacts. 
The opposite side of the cell is 
anchored, as shown, to .a fixed bias- 
ing voltage B. 

The arrangement is, in fact, on all 

possible to arrange a large number of 
" active " crystals on a transparent 
backing -plate so as to form a 

mosaic " screen or surface. They 
could, for instance, be fused into a 
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of course replaced by a series of 
prisms as shown at N, Ni so as to 
give a wider angle of view, and the 
whole system is illuminated by a 
powerful source of light S located out- 
side the tube. 

In addition to the control grid G 
which receives the signals and varies 
the intensity of the electron stream, 
the cathode-ray tube is also provided 
with two pairs of scanning -electrodes 
P, Pi, so that the modulated stream 
is swept from side to side and from 
top to bottom of the mosaic screen in 
the usual scanning motion. 

At each point of its impact, the 
stream influences one or other of the 
individual crystal cells on the screen 
K, and causes it to rotate a part of 
the ray of polarised light from the 
sources to an extent which is con- 
trolled by the incoming signal voltage. 
The other cells of the screen are, for 
the moment, not affected by the 
stream, so that an observer at L only 
receives light from one point after 
another, as each small cell is "opened 
up " by the _passage of the electron 
stream. Owing to the speed at which 
the scanning takes place, this is of 
course quite sufficient to produce the 
usual kinematographic effect of 
motion. 

But instead of depending upon the 
relatively -feeble light of a fluorescent 
screen, the received picture is now 
built up of rays from an intense 

Fig. 3.-A r, ultiple 
Kerr cell in i fe a 
catlode-ray tube. The 
screen coneists of q rar:z 
crystals used ,o ro 'ate 
the glane of a l olarised 
ray of light. The 
Ni. ols are f la ed o rt- 

,side the tube. 

plate of lower melting -point, or de- 
posited upon it from an emulsion. 
Each individual point of such a screen 
can then be regarded as a small Kerr 
cell capable of° handling any light that 
may reach it. 

Fig. 3 shows a screen K made in 
this manner and mounted in a 
cathode-ray tube for receiving tele- 
vision. The single crossed Nicols are 
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source of direct illumination. There 
will, of course, be certain losses in 
the Nicol prisms and the crystal 
screen, but the resulting image is 
stated to be sufficiently bright to 
admit of considerable enlargement by 
means of lenses. In addition, the 
operating voltages required are lower 
.than usual so that the normal life of 
a cathode-ray tube is increased. 
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By THE LOOKER 

Progress at the Alexandra 
Palace 

IT is expected that a Press visit to 
the Palace will be arranged for 
about the third week of May; 

in the meantime admission is strictly 
forbidden. However, I managed to 
pay a visit recently-though how I 
got in I am not prepared to say- 
and here are the results of my obser- 
vations of the progress already made 
-that is until approximately a week 
before these notes are published. 

First of all the exterior. The aerial 
tower-that is the metal part which 
is being placed upon one of the exist- 
ing Palace towers is about half way 
up. As a matter of fact progress 
with this appears to be quite rapid 
for all the constructional work has 
been carried out, and it is merely a 
matter of placing the parts in posi- 
tion, and riveting them together. I 
should imagine that a couple of 
weeks, that is somewhere about the 
middle of May, will see it completed. 

The Concrete Apron 
Another outside feature is what 

may be described as a concrete apron 
which is roughly semi -circular and 
about sixty feet by thirty feet. The 
object of this is the staging of out- 
door demonstrations and in warm 
weather it is expected that it will be 
used by bands ; it is so placed that 
the background is a pleasant vista of 
trees. 'The one other exterior fea- 
ture of any note is a large roller shut- 
ter type of door to' enable large pro- 
perties and any other large objects 
which it is wished to demonstrate to 
be taken into the Palace. 

Inside there is still a considerable 
amount of confusion and the only 
room which is absolutely finished is 
one of the projector rooms. Prac- 
tically all the structural alterations 
have now been made and the studios 
are finished with the exception of 
decoration. Some of the apparatus 
is installed in the filin studios, and 
so far as I could ascertain this was 
B.B.C. stuff, but as my visit was 

very unofficial I was unable to make 
sure. The Baird people have in- 
stalled some of their apparatus, but 
there were few signs of E.M.I. gear 
and no one appeared to know when 
the rest of the gear was likely to 
arrive. 

There was one other part com- 
pleted which I omitted to mention, 
and this is the whole of the offices, 
which will be occupied by the ad- 
ministrative' staff. 'The only thing 
lacking here is the actual furniture. 
The canteen is not finished though 
the boilers have been installed, and 
when I was there these were going 
in order to dry the place out. The 
theatre has not been touched-or 
rather that is not quite correct for 
when I was there cleaners were just 
commencing an onslaught on years 
of grime. It is not proposed to 
make any alterations to this for it 
has not really been decided to what 
use it will be put. 

Discreet inquiries revealed that the 
hope of putting out test transmissions 
some time in June still prevails, 
though it is difficult to phophecy, at 
all events until the gear is in place. 

Staff Appointments 
I hear that it is practically certain 

that Cecil Lewis is to be given the 
appointment of Special Programme 
Director, and Moore O'Farrell will 
be the assistant producer at the 
Palace. Hyam Greenbaum is to be 
the Musical Director. These names 
were only given to me tentatively, hut 
it is fairly certain that confirmation 
will soon be forthcoming. And then, 
of course, there are the lady an- 
nouncers. The selection of these 
has been narrowed down to such an 
extent that we may say the appoint- 
ments have been decided upon, but 
the names are for the present being 
kept a close secret. 

Mr. Eustace Robb 
Many of my readers will be won- 

dering how it is that Mr. Eustace 
Robb, the 'Television Producer dur- 
ing the thirty -line days, has not come 
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into the scheme of things. Mr. Robb, 
as most readers will know, did some 
most valuable work in showing what 
could be done even with limited facil- 
ities-and it may be said, in the face 
of a good deal of opposition, for tele- 
vision was ever the Cinderella at 
Broadcasting House. Well, as far 
as I can ascertain the B.B.C. and Mr. 
Robb could not come to any suitable 
arrangement, and he has therefore 
entirely severed his connection with 
the B.B.C. I understand that at 
present he is on the Continent, though 
whether for pleasure or business 1 

do not know. 

The Television Society 
Secretary 

I am sorry to learn that Mr. 
W. G. W. Mitchell, B.Sc., one of the 
founders of the Television Society, 
has been compelled by ill -health and 
pressure of work to relinquish his 
honorary secretaryship of the Society. 
Its present flourishing condition (it 
has a membership of over 30o and is 
increasing weekly) is due in no small 
way to the enthusiasm of Mr. Mit- 
chell and his colleagues. It is good 
to know that he is retaining his 
interest in the Society's Journal, 
which has a wide circulation. 

The duties of Hon. Lecture Secre- 
tary are now being carried on by Mr. 
G. Parr, whose name will be familiar 
to readers as the author of articles in 
this journal on cathode-ray practice. 
His address is 68 Compton Road, 
N.21, and he will be pleased to send 
particulars of the Society's activities 
to intending members. Mr. J. J. 
Denton, of 25 Lisburne Road, Hamp- 
stead, is continuing his duties as 
General Secretary. Mr. Denton is 
equally well-known to audiences over 
the country as a fluent lecturer on 
television. 

The Commercial Use of 
Television 

Captain E. H. Robinson, speaking 
at the Television Society meeting the 
other night, gave it as his opinion 
that the future of television lies in 
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its commercial possibilities rather 
than the entertainment side. He had 
in mind the recent Berlin experiment 
of telephone and television, And he 
pictured the time when a television 
receiver will be included in every tele- 
phone installation. . Apart from the 
telephone, television has other com- 
mercial possibilities which are not 
being overlooked. For instance, I 
know of two instances in which visual 
information of happenings some dis- 
tance away is desirable, and experi- 
ments are being made to obtain this 
by television. Now comes the news 
that television will be employed for 
the control of the, locks of the Mos- 
cow -Volga Canal in Russia. All 
these locks are to be centrally con- 
trolled and, if the report is correct, 
the operator will watch the approach 
of ships and their positions when in 
the locks and know exactly when to 
operate the controls. 

Televising the Coronation 
I have not been able to obtain any 

official confirmation of the reports 
that the Coronation will be broadcast 
by television next May, but it does 
seem a likely supposition that the 
televising of the procession rather 
than of the ceremony might well form 
the first important public television 
broadcast. Even in the state of pre- 
sent developments the televising of 
an outdoor event of this nature would 
be possible and we may be sure that 
before next May, as the result of ex- 
perience and further developments, it 
will be quite practicable. I under- 
stand that Mr. Gerald Cock has al- 
ready considered the scheme in some 
detail. 

Who Leads ? 
Quite a keen sense of rivalry in the 

television race is becoming apparent 
between this country, Germany and 
the United States. America claims 
that the more recent major develop- 
ments have all seen the light in that 
country and that the state of science 
there only needs putting upon a com- 
mercial basis to place America right 
ahead. Germany makes the claim 
that she has a service actually in 
being, and here-well, we may be a 
bit slow in getting things going, but 
it is contended that when we do get 
a start we shall certainly be the first 
country to have a real public service 
and to have placed television upon a 
commercial basis. 

Television Parties 
Many of us remember that in the 

early days of broadcasting, ownership 
of a receiver attracted quite a lot of 
visitors, and no doubt history will re- 
peat itself in .the case of television. 
Perhaps it will solve entertaining 
problems, until the novelty wears off. 
Even during the time of the thirty - 
line transmissions I was inundated 
with requests to " see television," 
often from almost total strangers, 
and as a rule for these late night 
transmissions there was quite a small 
crowd to witness them. 

Edison Bell Television 
In the June issue of last year. the 

Edison Bell television receiver was 
described in TELEVISION AND SHORT- 
WAVE WORLD. Since that time the 
company has continued experiments. 
with a sview to further developments. 
The Edison; Bell Company, it may not 
be generally known, was the first con- 
cern in this country to make sound 
records, which were of the old cylin- 
drical type. Later they produced the 
disc type, and now they have concen- 
trated on television. A new public 
company with a capital of £130,000 
is in process of formation and it is 
expected that there will be an offer 
of shares to the public. 

Football and Television 
According to the daily press a fea- 

ture of the new stand for the Arsenal 
Football Club, which is to be erected 
during the summer months at a cost 
of £, roo,000, will be a permanent 
broadcasting box and installation and 

a control tower for the installation of 
television equipment. The B.B.C. 
Television Director is not, I know, 
overlooking the possibilities of broad- 
casting football and other important 
sporting events, and it is fairly cer- 
tain that they will be featured in the 
programmes at an early date. 

Television and Schools 
I see that television is being. con- 

sidered by education authorities as a 
new factor for the class room. Its 
possibilities in this direction are to 
be discussed at the conference of the 
National Association of Head 
Teachers to be held in Lincoln at 
Whitsuntide. The Association may 
be overlooking the fact that at pre- 
sent the range will be limited to the 
London- area, but even with this 
limitation there is obviously plenty of 
scope and no doubt the B.B.C. would 
co-operate with educational films` and 
demonstrations. 

Televising the Olympic Games 
Dr. Carl Diem, Secretary of; the 

Organising Committee of the 1936 
Olympic Games, recently announced 
that television transmitters were to be 
installed. in the Berlin Stadium. This, 
of course, 
Germany when television has been 
employed for public events, in fact, 
the Germans are devoting a lot of 
attention to this side of television. 
The opening of the last Radio Exhibi- 
tion was televised' and no doubt other 
outdoor events would have followed 
had not the disastrous fire put an end 
to all activities in this direction for 
the time being. 

The Baird control panels for the Alexandra Palace. 
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RECENT 
TELEVISION 
DEVELOPMENTS 

A RECORD 
OF 

PATENTS AND PROGRESS 
Specially Compiled for this Journal 

Patentees :-J. D. Riedel Haen A. -G. Marconi's Wireless Telegraph Co. Ltd. :: Radio Akt. 
D. S. Loewe :: C. O. Browne : J. L. Baird and Baird Television Ltd. 

Fluorescent Screens 
(Patent No. 440,350.) 

In order to minimise the " after- 
glow " effect which tends to blur 
definition, and, at the same time, to 
secure a natural or untinted light, 
the fluorescent screen of a cathode- 
ray tube is made of a mixture of zinc 
and cadmium sulphides. These are 
first thoroughly purified, and traces 
of silver and copper are then added 
in carefully calculated quantities in 
order to serve as " activating 
agents " which emphasise the effect 
of the electron beam. The mixture 
is finally crystallised by keeping it 
for one and a half hours at a tem- 
perature of i,000° C. --(J. D. Riedel- 
Haen A. -G.) 

Modulating Systems 
(Patent No. 440,390.) 

In order to prevent the applied 
signal voltage from altering the effec- 
tive size of the spot of light projected 
on to the fluorescent screen of a cath- 

A method of modulating the cathode 
beam by altering the density at the 

centre. (Patent No. 440,390.) 

ode -ray receiver-and so producing 
" streakiness "-the intensity of the 
beam is varied by altering the den- 
sity of its centre, whilst leaving the 
outer diameter constant. 

The required result is obtained by 
applying the signal voltage to a thin 
wire W, stretched across the centre 
of the aperture in the control grid 

the glass and to the outer magnets 
M, as possible._ 

The inner -magnets apply ä field to 
the stream along the inclined gap G 

Q 2000 
I 

A scheme for minimis- 
ing the effects of stray 
magnetic fields on the 
cathode beam. Patent 

No. 440,5 60. 

through which the beam passes after 
leaving the filament. The apparent 
size of the wire (i.e., the electric field 
surrounding it) alters with the ap- 
plied signal voltage. This in turn 
cuts out a larger or smaller slice S 
from the centre of the beam B, and so 
varies the intensity of the light pro- 
duced by it on the screen.-(Mar- 
coni's Wireless Telegraph Co., Ltd.) 

Controlling the Electron Stream 
(Patent No. 440,560.) 

The effect of stray fields from the 
magnets or windings used to concen- 
trate or deflect the electron stream in 
a cathode-ray tube is minimised 
by arranging the magnetic system 
partly outside the tube and partly 
inside. As shown, two permanent 
half -ring magnets M are arranged 
outside the lower end of the tube, 
with their like poles adjoining, so 
that the field is concentrated around 
the gap. Inside are two similàr pole - 
pieces MI, which are set as close to 

so as to deflect the electrons out of 
the straight and between the two 
pairs of scanning electrodes P, Q. 
This prevents the formation of the 
well-known " ionic cross," which 
tends to appear on the fluorescent 
screen, superposed over the picture. 
The inner pole -pieces may also be 
used in place of the usual anode, and 
may be given an electrostatic charge. 
-(Radio Akt. D. S. Loewe.) 

Combined Sound and Picture 
Transmissions 

(Patent No. 440,729.) 
When televising from a " talkie " 

film, it is necessary to keep the film 
moving at the standard rate, since 
otherwise the reproduction from the 
sound track on the film will be dis- 
torted. But if the film is to be 
scanned by " interleaving," the usual 
practice is to transmit at the rate of 
5o frames a second, which is just 
double the standard speed for the 
sound record. In addition each 

The information and illustrations on this page are given with permission of the Controller of H.M. Stationery Office. 
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frame must contain an "odd" num- 
ber of lines, say, 1212 (or 243 for the 
pair), so as to ensure correct inter- 
lacing of the two frames on the 
screen. 

The problem is solved by driving 
the film F from one synchronous 
motor M, and compounding the 
speeds of two other synchronous 
motors M1 and M2 through epicyclic 
gearing G. This enables the scan- 
ning drum D to be rotated at the re- 
quired fractional rate.-(C. O. 
Browne.) 

Magnetic Scanning Control 
(Patent No. 440,810.) 

It is usual to control the scanning 
movements of the electron beam in a 
cathode-ray tube electrostatically, 
that is, by applying saw -tooth volt- 
ages to both pairs of deflecting elec- 
trodes. Alternatively one can use 
magnetic fields of force for the same 
purpose. The latter are found to be 

encing the electron stream.-(Radio 
Akt. D. S. Loewe.) 

Scanning Discs 
(Patent No. 440,917.) 

The ray of light thrown by a rotat- 
ing disc across the viewing -screen is 
generally slightly curved, owing to 
the fact that it is produced by an 
aperture that is rotating around a 
fixed axis. This, in turn, causes the 
scanning -lines to become congested 
at one end of the screen whilst they 
spread out at the other end, thereby 
producing " gaps " which become 
particularly noticeable in the case of 
interlaced scanning. One suggested 
remedy is to make the scanning aper- 
tures of such a size that the lines are 
strictly parallel in the centre of the 
screen, though they inevitably over- 
lap at each end. This is, at best, 
only a compromise. 
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without being subject to static inter- 
ference.-(A. D. Blumlein and C. O. 
Browne.) 

(Patent No. 440,386.) 
Cathode-ray viewing -screen on 

which the picture is made visible by 
the heat produced by the bombard- 
ment of the electron stream.-(J. L. 
Baird and Baird Television, Ltd.) 

(Patent No. 440,577.) 
Lens system used for scanning a 

cinema film for television.-(J. L. 
Baird and Baird Television, Ltd.) 

(Patent No. 440,818.) 
Preparation of a fluorescent mate- 

rial which is practically free from 
after-glow.-(L. A. Levy and D. W. 
West.) 

(Patent No. 441,410.) 
Mirror scanning -drum designed to 

produce a continuous spiral track, 

(Left) Synchronising 
sound and vision with 
interlaced scanning 
systems. Patent No. 

440,729. 

(Right) An arrange- 
ment for producing the 
lins scan of the cathode 
ray magnetically. Pat- 

ent No. 440,810. 

C 

quite satisfactory for the framing fre- 
quencies, which are relatively slow; 
but in the case of the more rapid line - 
scanning frequencies difficulties arise 
on account of eddy current losses in 
the magnetic system. 

The diagram shows a magnetic 
circuit consisting of an outer core C 
set close to pole -pieces P, Pi located 
inside the cathode-ray tube. The 
controlling fields are produced by a 
winding W and an A.C. source S. 
According to the invention the core 
C is made of powdered iron mixed 
with an insulating binder, so as to 
reduce the eddy -current and hyster- 
esis losses. At the same time the 
permeability is high, so that an in- 
tense control -field at high frequency 
is produced. The winding W and 
supply leads are screened at K and 
Kr to prevent stray fields from influ- 

D 

According to the invention, the 
difficulty is overcome by making the 
disc apertures wedge-shaped in out- 
line, instead of circular, so that as 
they intersect with the fixed aper- 
ture, the area of the resulting spot 
of light gradually increases from one 
end of the line to the other. This 
fills in the gaps and so produces a 
cinema film for television.-(J. L. 
Baird and Baird Television, Ltd.) 

Summary of Other Television 
Patents 

(Patent No. 435,567.) 
Interlocked scanning system for 

transmitting picture signals.-(Mar- 
coni's Wireless Telegraph Co., Ltd., 
and S. B. Smith.) 

(Patent No. 436,734.) 
Amplifier which discriminates be- 

tween the higher and lower frequen- 
cies so as to handle slow fluctuations 
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suitable for use in " interleaved " 
scanning.-(J. C. Wilson and Baird 
Television, Ltd.) 

(Patent No. 9.41,558.) 
Making a sound and picture record 

of events to be subsequently repro- 
duced by television.-(C. P. Hall and 
H. Flynn.) 

(Patent No. 441,761.) 
Television system in which syn- 

chronising impulses are transmitted 
on the same carrier wave as the pic- 
ture signals, and are used to change 
the level of a positive bias applied to 
the receiver.-(Radio-Akt D. S. 
Loewe.) 

(Patent No. 441,813.) 
Fluorescent screens for cathode- 

ray tubes.-(N. V. Philips, Gloeil- 
ampen-Fabrieken.) 
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SIR NOEL ASHBRIDGE 
ON 

DEVELOPMENTS 
IN 

TELEVISION 
An abstract of a lecture by the B.B.C.'s Chief Engineer at the 
Annual General Meeting of The Television Society on 

March 25th. 

QN March 25, at the annual 
general meeting of the Tele- 
vision Society, Sir Noel Ash - 

bridge gave an address on some as- 
pects of the high -definition television 
system. 

His remarks are reported in full 
in the Journal of the Television 
Society, which is being published at 
the end of this month, and the follow- 
ing is a resumé of some of the salient 
points of his talk. 

In his opening remarks, Sir Noel 
regretted that he could not tell the 
audience much about the technical 
details of the station at present being 
built at the Alexandra Palace, nor 
could he make any comment on either 
of the two systems to be used there. 
As a member of the Advisory Com- 
mittee on television he was necessarily 
impartial, and any discussion of tech- 
nical details would be doing an in- 
justice to one or other of the firms 
concerned. 

" The primary object of the sta- 
tion," said Sir Noel, " was to pro- 
vide a television service somewhere 
in England-obviously in London, be- 
cause it stood the best chance of 
attracting the maximum number of 
subscribers. It was not intended to 
be an ordinary service-one would not 
normally begin a service of tele- 
vision with two sets of technical data 
for the conditions under which it 
would operate, nor would one use 
two different systems at the same 
station. It is desirable to explain 
what was intended in making these 
decisions. You will know, of course, 

This photograph shows Sir Noel Ashbridge delivering his address before 
The Television Society. Sir Ambrose Fleming, who took the chair is 

seen oc his left. 

that there were two firms who had 
developed television to a high degree 
of practicability. It was impossible 
for any person to say which of these 
two systems would actually prove the 
better when operated as a regular 
service and, as the two systems were 
different in many respects, it was 
desirable to obtain experience in 
operating both of them." 

The Reason for 
Two Standards 

After dealing with the reasons 
which led to the choice of the site at 
the Alexandra Palace as the trans- 
mitter, the question of the number of 
lines and frames per second was dis- 
cussed. He said " People have often 
wondered how the Committee ever 
came to adopt two different stan- 
dards. It ought not to be necessary, 
but if two different systems are to be 
on trial, the designers of these sys- 
tems must be allowed to a certain ex- 
tent to choose the number of lines 
with which they scan their pictures. 
That is how it came about that in the 
end it was decided to use the two dif- 
ferent sets of technical data. 

" It is worth while considering for 
a moment the relative merits of, say, 
240 -line and 405 -line pictures, and 
also the relative merits of a larger 
number of frames per second, or a 
smaller number. One may say, if 
it is possible to transmit a larger num- 
ber of lines, why consider -my thing 
else? It might be argued that in the 
present state of the art you can do as 
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much justice in the receiving of a 
picture of, say, 240 lines, as ; ou can 
one of much higher definition, in that 
there are various factors which pre- 
vent taking full benefit from the 
higher number of lines. It might 
therefore be submitted that there is 
no object in using a higher number 
of lines, and it is true that this- does 
not appear necessary until the stan- 
dard of the art has advanced suffi- 
ciently to take advantage of all the 
benefits resulting from the higher 
definition. Whether this is the case 
or not I do not know, but it is one 
of the contentions in favour of the 
lower number of lines. Another con- 
tention is that higher definition may 
possibly mean a more expensive re- 
ceiver, and that, of course, is obvi- 
ously not a desirable thing. Tele- 
vision must eventually appeal to all 
classes, and not merely a few rich 
people. 

" The new station at the Alexandra 
Palace has a section with an area 
comparable with that of Broadcast- 
ing House, but there is not the same 
accommodation, because there are 
not the same number of floors. A 
kind of minimum working accom- 
modation is being provided, and for 
each system there are two large 
rooms about 70 ft. by 40 ft., in 
which there will be a separate trans-' 
mitter for each system. This was 
necessary because the modulation 
systems to a large extent are bound 
up with the transmitter itself, and 
there is very little common to 
both. 
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MORE ABOUT 
THE 

ELECTRON 
IMAGE TUBE 

By George H. Eckhardt 

WHILE the emergence of electronic television out 
of the laboratory stage is keenly awaited in the 
United States, the results of television research 

in fields other than the transmission and reproduction 
of scenes with the illusion of motion are already ap- 
pearing. These results which promise to be exceed- 
ingly interesting and valuable may be regarded as by- 
products of television research. 

Showing image distortion in uncorrected tube. Comparison with picture 
showing corrected image tube indicates how focusing is accomplished. 

Dr. V. K. Zworykin and Dr. George A. Morton, of 
the Radio Corporation of America Laboratories, re- 
cently exhibited an electron tube which enables man to 
see in the dark. This tube, exhibited at a meeting. 
of the American Association for the Advancement of 
Science, in St. Louis, also offers great promise in the 
field of microscopy. Dr. Zworykin will be remem- 
bered as the inventor of the Iconoscope, the " heart " 
of the R.C.A. system of television. 

The activity of photo -electric substances, especially 
caesium on a silver base, in the infra -red and ultra- 
violet zones, is well-known. It is also a well-known 
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The Zworykin electron -image tube. 

fact that not only visible light, but also infra -red and 
ultra-violet cause the emission of electrons from a 
photo -sensitive surface. Therefore, a properly pre- 
pared photo -sensitive surface is more sensitive to light 
than the human eye. 'Phis, roughly, is the basic prin- 
ciple behind these electron tubes.. 

A photo-senstive coating on one end of a tube con- 
1.14MT 

IS(REEN 

! S 

«re[NOL RESISTORS 

Diagram showing how potentials are applied to successive stages in the - 
electron multiplier. 

verted an optical image into electron emissions. These 
emissions, of course, were proportional to the amount 
of light falling upon each point. The electrons were 

Undistorted image from corrected image tube showing the effect 
of electrostatic focusing. 
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A new electron tele- 
scope with which it is 
possible to see throes 
fog by means of 

infra -red light. 

" speeded " through the tube, and reproduced an en- 
larged picture when projected against a fluorescent 
screen at the far end of the tube. In short, the re- 
search men of R.C.A. produced a " television " pick- 
up and receiver, all in one tube. 

One very striking experiment made by Dr. Zworykin 
was the focusing of motion pictures upon the "pick-up" 
end of the tube. These were reproduced in the 

` receiver " end. A filter visible 

light, allowing only the passage of infra -red rays, was 
then placed in front of the motion -picture projector 
lens. It would seem to an observer that all light had 
been cut off by this filter. Yet the " receiver " end 
of the tube continued to reproduce the pictures with 
hardly any loss in clarity. 

The electron images in this device are focused by 
electrostatic means. So similar does the focusing of 
the electron image by electrostatic means seem to opti - 
call focusing, that Dr. Zworykin speaks of " electro- 
static lenses." Focusing of the image is accomplished 
by varying the " electrostatic lenses " by means of a 
potentiometer. To carry the analogy one step further, 
the tube has been corrected for various distortions as 
with the lens of a camera. 

This device seems to promise great possibilities in 
the realm of microscopy. By means of it researches 
can be extended in minute living organisms, which are 
now observatble only by means of intense light or 
stains, that often kill the germs the study of which is 
being pursued. 

This new device, sensitive to infra -red rays, reveals 
details of tissue and cell structure not readily viewed 
by visible light, the use of stains may be obviated, and 
the natural development of heretofore baffling cells 
brought within the field of human vision. 

The device can also be used as an " electron tele- 
scope " for seeing through fogs and atmospheric haze, 
which seriously handicap visible light by reflection from 
water particles, but do not impose the same limitations 
upon infra -red rays. 

Although the electron image tube will operate on 
visible light waves, its most promising fields of applica- 
tion are in studies where the infra -red and ultra-violet 
rays are used. 

°A Complete Phone Transmitter 
for the Beginner" 

(Co rtinned from page 294.) 

and enables the modulator to be fairly 
well matched to the transmitter. It 
certainly increases the percentage of 
modulation when the correct tapping 
has been determined. It will be noticed 
that no means of connecting the modu- 
lator to the transmitter has been shown 
in either circuit. Actually a r -r 
ratio output transformer is connected 
between the two units. The output 
from the modulator goes into cne side 
'of the transformer, and the output of 
the transformer plugs into the jack on 
the panel of the transmitter. This is 
putting the speech frequencies into the 
suppressor grid of the pentode. The 
earthy side of this transformer is then 
-connected to bias, the correct voltage 
having been determined by experiment. 
A good average is 6o volts negative. 

The mains rectifier in the speech 
amplifier section is of the half -wave 
type. The A.C. is fed into the anode 
of the valve D.C. being taken out from 
the cathode. On D.C. mains this valve 
acts as a passenger simply passing 
through the D.C. supply directly to the 
smoothing circuit. 

The layout is not particularly im- 
portant, but the position of the various 
components can be seen from Figs. 6 
and 7. The smoothing choke, output 
choke, and inter -valve transformer are 
mounted on the base plate and then 
completely covered with metal box. A 
point to remember is that the heater 
wires to the three valves should be 
joined up separately. These wires 
should also be twisted as this will re- 
duce the hum level. 

In the original modulator no trace of 
hum could be detected, but it is essen- 
tial to rotate the inter -valve transformer 
to a position where hum fades out. If 
this transformer is in the wrong posi- 
tion hum level is quite high. 

Mounting 
It is suggested that both the trans. 

mitter and modulator be mounted in a 
small wooden framework. If three 

APOLOGY 
ONing to the demands that several 

special articles have made upon our space 
in this issue we regret that it has been 
necessary to hold over the third of the 
articles on Mechanical High -definition 
Film Transmission, Electron Optics and 
Transmitting for B_ginners. 
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racks are provided the bottom rack can 
house the mains unit. This can be of 
the standard broadcast type and is per- 
fectly straightforward. 

Reverting to the transmitter, by using 
a tapped -on aerial no coupling coils and 
tuning condensers will be required. We 
suggest an aerial having a total length 
of 66 ft. which can be tapped directly 
on to the tank coil. Assuming the 
transmitter to be adjusted to give maxi- 
mum light with the loop lamp, which 
will automatically mean minimum cur- 
rent in the second raja meter, tap on the 
aerial at the H.T. end. This will mean 
a readjustment of the P.A. tuning con- 
denser. Keep on tapping down the coil 
and readjusting until a point is found 
where there is a sharp rise in anode cur- 
rent. This is the optimum position. 

With the modulator connected via the 
r -r transformer and a pick-up across the 
input, the modulation will be denoted 
by a definite flicker in the light of the 
loop lamp. This light should increase 
in brilliance as the modulation is raised. 
An alternative method is to connect the 
hot wire meter in series with the aerial 
lead. This will give a reading of about 
.3 to .4 and roo per cent. modulation 
is obtained when this current can be 
increased by 25 per cent. This is a 
very approximate figure. 
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ARE THE EIFFEL TOWER 
TRANSMISSIONS A FAILURE ? 

A FRENCH CONTEMPORARY'S VIEWS 
ACCORDING to the Haut Pa.r- 

ler, the Eiffel Tower television 
transmissions are a failure and 

this journal blames M. Mandel, the 
French Minister of Posts and Tele- 
graphs for making an improper 
choice of the system to be used. It 
remarks that the performers are liter- 
ally bathed in light and perspire and 
suffocate, whilst the method em- 
ployed at P.T.T. is so costly that it 
constitutes a regrettable experiment 
from every point of view. 

It appears that the Television Com- 
mission in April of last year sug- 
gested that Barthelemy and de 
France be asked to demonstrate their 
respective systems with a view to the 
inauguration of a television service. 
M. Mandel, ignoring this arrange- 
ment, excluded de France under the 
contention that he could not imme- 
diately transmit direct vision with 18o 
lines and yet he allowed another tech- 
nician several months in which to 
achieve it. 

The powerful projectors used at the P.T.T. studio 
make the heat almost unbearable. 

Vet, it is contended, de France was 
surely one of the pioneers who ought 
to have been chosen on the basis of 
the chronological facts and the re- 
sults obtained. The history of de 
France's television researches and 
achievements are given below. 
_August, 1931.-O.icial demonstration 

before MM. Herriot and Meyer 
(Mayor of Havre), 38 lines, 
mechanical system. 

February, 1932.-Commencement of 
experimental transmissions at 
Radio -Normandy, 220 metres, 
38 lines. Good reception at 
Havre. 

June, 1932.-Attempts at transmis- 
sion at Radio -Toulouse, 6o lines. 
Direct television and telecinema. 
Good reception at Havre. 

November, 7932.-Establishment of 
the Research Laboratory at St. 
Cloud, near Paris. Demonstra- 
tions, 6o lines. Direct tele- 
vision. Reception on screen 
with crater lamps and Kerr cell. 
Telecinema, go lines. 

February, 1933.-Telecinema demon- 
stration, go lines, at the Lido in 
the Champ-Elysées, before well- 
known people of the cinemato- 
graph world. 

May, 1932.-Transmission by wire- 
less (175 metres). Telecinema, 
90 lines and direct television, 6o 
lines. Reception in different 
parts of Paris. 

July, i933.-Reception with cathode- 
ray tube with high definition. 
First demonstrations, 120 lines. 

January -March, 1934.-Public de- 
monstrations of telecinema with 
high definition at the offices of 
the newspaper Paris -Soir. 

April, 1934 -April, 1935.-Production 
of a commercial receiver for 18o 
and 240 lines with 3o -centimetre 
cathode-ray tube. Transmission 
by wireless on short waves and 
ultra -short waves, 18o lines. 

Many research workers would have 
been discouraged on being confronted 
with the decision of the Minister for 
P.T.T., since transmission of pic- 
tures can only take place with the 
authorisation of the administration. 
The position of television is some- 
what paradoxical because of the offi- 
cial support that is necessary. 
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The transmitter is in the base of the Eiffel Tower. 

However, de France responded by 
beginning immediately on the design 
of a direct television scanner of 120 
and then 18o lines. He was so suc- 
cessful and obtained such fine pic- 
tures that the construction of a pri- 
vate studio was decided upon. 

One Kilowatt instead 
of Sixty 

Here is the present position. It is 
known that the Paris-P.T.T.. tele- 
vision studio is unique, in the strict- 
est sense of the word : this is not a 
reference to quality, but an excuse. 

To obtain " full-length " people, 
in spite of a slight increase in the area 
of the holes of the scanning disc 
which, regardless of all statements to 
the contrary, prevents achievement 
of a definition corresponding to 18o 
lines, the engineers of Paris-P.T.T. 
must shed floods of light on the per- 
formers with projectors consuming a 
total of 6o kilowatts ! 

It was necessary to install beneath 
the studio a refrigerating plant, the 
function of which is to cool over- 
heated artists; studio performers 
compare the television studio of 
Paris-P.T.T. to a place of torments, 
and the fear is expressed that artists 
will suffer injuries to the sight. The 
method employed at P.T.T. is so 
costly that the construction of other 
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television studios in France could not 
be faced, and yet it must be done.. . 

The definition obtained, it is stated, 
is not of 18o lines in spite of the 
figure announced. Until quite re- 
cently there was no apparent differ- 
ence between scanning with 6o lines 
and with 18o lines. The suppres- 
sion of the former savours, moreover, 
of the exclusion of an undesirable 
witness. 

De France, by mechanical devices, 
well-known in principle, but specially 
perfected, is able to obtain the same 
results as those of P.T.'I ., while using 
only one kilowatt instead of sixty. 

By identical results with those of 

P.T.T. is meant full-length people on 
a two -metre screen; as regards the 
quality of the picture, it is very 
superior, since it is really a case of 
18o lines. 

Almost in 
Darkness 

De France employs spot -light scan- 
ning and the studio is almost in dark- 
ness. The cost of the installation is 
very low, especially it consideration 
is given to the fact that air condition- 
ing is not necessary. The pictures 
obtained are remarkably good 
and correspond exactly to what is 

called " 18o lines." Without exag- 
geration, they are perfect in detail, 
perfectly stable and, what is more, 
pleasant to the eye. 

No claim is made for originality in 
the system, for well-known methods 
are employed. The excellent results, 
it is stated, are due to improvement 
in detail regarding which secrecy is 
being maintained. 

What is M. Mandel going to do? 
Justice demands that he should allow 
the two systems to compete, as has 
been done in England and Germany; 
public opinion in France would not 
easily permit ostracism of one system 
in favour of another. 

BA I R D APPARATUS 
FOR 

ALEXANDRA 
PALACE 

The photographs show some of the Baird appar- 
atus actually to be installed at the Alexandra 
Palace. This comprises two band Telecine 
scanners for transmitting talking films. Each 
consists of film projector mechanism, with arc 
and film gate, 240 -line scanning disc running in 
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vacuum, photo -electric cell and A & B 

amplifiers in the large consoles. Below 
the projector box contains automatic- 
ally controlled vacuum and water 
cooler pumps. Below the amplifier is 
the all -mains supply unit and behind the 
switchboard are the controls and sound 
panel. The photograph below shows 
the transmitter in greater detail. 

www.americanradiohistory.com



"tr! r Y11Oí'1 
AND 

SHORT-WAVE WORLD MAY, 1936 

DIG ESTS 
AND 

DATA 

ABSTRACTS FROM AUTHORITATIVE 

CONTRIBUTIONS ON TELEVISION 

IN THE WORLD'S PRESS 

SPECIALLY COMPILED FOR THIS JOURNAL 

New Developments in Television 
Receivers. Electronics, Vol. 9, No. 

2-, Page 46. 
ATELEVISION receiver is des- 

cribed manufactured by the 
Lorenz Company of Berlin. A 

schematic diagram of the receiver is 
given together with a photograph. In 
this receiver, regeneration is used for 
sound reception, the superheterodyne 
for vision ; wavelength of about 6 
metres. 

The Periodic Emission of Light 
from a Discharge Tube Excited at 
High Frequency. By A. R. Fry, 
Physical Review, Vol. 49, No. 4, 

Page 305. 
Describes investigations which 

were carried out in order to study the 
character of light emitted by a dis- 
charge tube containing air at Lbw 
pressure, the tube being driven by a 
H.F. oscillator. A vacuum photo- 
electric cell operated with an alter- 
nating high -frequency driving poten- 
tial was the receiver used. The re- 
sults indicated that the light was fluc- 
tuating even when the driving fre- 
quency was as high as io mc. per 
second, and it was indicated that the 
average illumination lagged behind 
the driving potential, which for the 
higher frequencies was a considerable 
fraction of a cycle. This indicated 
that light emitted from the excited 
atoms persisted after excitation. 

A New Superheterodyne Principle. 
Wireless Engineer, Vol. 13, No. 

150, Page 117. 
A superheterodyne receiver is des- 

cribed which involves novel features 
and which was described recently ìn 
a paper read by Mr. E. G. Beard be- 
fore the Australian Institute of Radio 
Engineers. In the receiver, part of 
the received wave is used to produce 
the heterodyne oscillation which is 
then mixed with the remainder of the 
wave in the usual manner. 

Fluctuation Noise in Vacuum 
Tubes which are not Temperature 
Limited. By F. C. Williams. 
Journal Inst. Electrical Engineers, 

Vol. 78, No. 471, Page 326. 
Chiefly concerned with the ques- 

tion whether or not a fluctuation volt- 
age component equal to that which 
would be produced by a metallic con- 
ductor of equal resistance and at the 
temperature of the cathode would be 
produced by the anode screen in a 
thermionic valve. 

A Low-level Wattmeter. By A. 
L. Albert and H. P. Beckendorf, 
Electronics, Vol. 9, No. 3, Page 28. 

An electrostatic communication 
wattmeter is described, suitable for 
the direct measurement of power at 
these levels. The wattmeter has 
been tested and found satisfactory up 
to 5,000 cycles, but it is stressed that 
it is suitable for use over a consider- 
ably wider range. 

Voltage Measurements at Very 
High Frequencies. By E. C. S. 
Megaw, Wireless Engineer ,V ol. 13, 

No. 151, Page 201. 

Concluding part of the work on 
measurements of voltage at high fre- 
quencies, which was mentioned in the 
Digests for April. In it is made a 
comparison of a peak voltmeter and 
a thermal method of measurement. 
Also the calibration of other types of 
valve voltmeters against a peak volt- 
meter is dealt with. 

R. F. Power Measurements. By 
Q. F. Lampkin, Electronics, Vol. 9, 

No. 2, Page 30. 

Describes how transmitter power 
may be measured within io per cent. 
by measuring peak grid driving volt- 
age with a direct reading rectifier 
type R.F. voltmeter, or by the use 
of a rectifier type dummy load. 
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R. F. Resistance of Copper Wire. 
Electronics, Vol. 9, No. 2, Page 38. 

The chart is given which was pre- 
pared in the laboratories of the 
Weston Electrical Instrument Cor- 
poration during an investigation of 
high -frequency measurements with 
the thermometer. This chart covers 
the frequency range from 500 kc. to 
ioo mc. 

A New Tube for Use in Super- 
heterodyne Frequency Conversion 
Systems. By C. F. Nesslage, E. W. 
Herold and W. A. Harris. Proc. 
Inst. Rad. Eng., Vol. 24, No. 2, 

Page 207. 
It is pointed out that the major 

disadvantage of existing methods of 
frequency mixing is found in high- 
frequehcy operation with Compara- 
tively low intermediate frequencies, 
where serious coupling exists be- 
tween oscillator and signal circuit in 
spite of electrostatic screening. A 
tube is described which is claimed to 
overcome these difficulties. 

Ion Optics of Equal Coaxial Cyl- 
inders. By P. Kirkpatrick and 

J. G. Beckerley. 
An empirical expression for the 

potential distribution along the axis 
of two equally spaced coaxial conduct- 
ing cylinders has been found in terms 
of the radius and separation of the 
cylinders. The general empirical ex- 
pression, combined with the theoreti- 
cal lens equation of Hansen and 
Webster gives an algebraic formula 
for lenses of this type, directly relat- 
ing object and image distance to 
readily measureable quantities. 
An Unconventional Receiver for 
the Ultra -high Frequencies. Q. S. 

T. Vol. 20, No. 2. Page 21. 
A description of an experimental 

receiver designed by Mr. F. W. Dun- 
more, of the National Bureau of Stan- 
dards. This receiver includes four 
radio frequency amplifier stages and 
is designed for operation between 175 
and 300 mc. 
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How THE B.B.C. REGARDS TELEVISION 
A considerable amount of space is devoted to television in the B.B.C. Annual, which was published recently. 
Many matters regarding the likely trend of development are discussed and as these appear in the B.B.C. 
official publication they may be taken to be representative of B.B.C. ideas. These, it will be noted, coincide 

to a very great extent with information that has already been given in recent issues of this journal. 

THE television sectiôn of 
the Annual opens with a 
brief history of the B.B.C.'s 

association with television from 
the days of the commencement 

of the old thirty -line transmissions. 
Of these it says : -` ̀ Late in 1929 the 
B.B.C. undertook to radiate a regular 
but limited service of low -definition 
television, using a system ,which had 
been developed by the Baird Com- 
pany. These transmissions emanated 
from the Baird studios. In 1932 a 
studio was equipped in Broadcasting 
House from which these transmis- 
sions were continued. 'This must not 
be confused with high -definition tele- 
vision-the number of lines per pic- 
ture was only 3o and the number of 
pictures per second 122. These trans- 
missions, although regular, were in 
the nature of an experiment because 
the possibility of providing attractive 
programmes was questionable ; on a 
30 -line basis, it was only possible to 
give a kind of impressionist reproduc- 
tion with very little detail. At the 
same time the low number of com- 
plete pictures per second caused an 
unpleasant " flickering " effect. 

In the meanwhile research was 
being carried out by the Baird Tele- 
vision Company, by Electric & Musi- 
cal Industries, Ltd., and other firms, 
with the object of perfecting systems 
removing these serious defects. 

The low -definition service was 
transmitted on an ordinary broad- 
casting wavelength (261 metres), this 
being possible only because of the 
small number of lines per picture and 
pictures per second. In order to in- 
crease the definition sufficiently it be- 
came necessary to use several times 
the number of lines per picture, and 
to reduce flicker " the number of 
pictures per second had to be at least 
doubled. This necessitated a corre- 
sponding wider frequency band for 
transmission, so that an ordinary 
broadcast wavelength could no longer 
be used. However, by this time con- 
siderable progress was being made in 
the technique of transmission by ultra - 
short wavelengths, that is to say, 
those between, say, 5 and io metres, 
and on such wavelengths it is pos- 
sible to transmit the wide band of fre- 

quencies necessary for this improved 
form of television, now usually called 
-rather vaguely -high -definition 
television. 

Demonstrations were given to the 
B.B.C. by the two firms mentioned 
above, and it became obvious in 1933 
that considerable progress was being 
made. It was not, however, clear 
exactly how a public service of this 
kind of television could be established, 
or even whether it was justified, par- 
ticularly in view of the high cost to 
the broadcasting authority of produc- 
ing programmes, and the high cost 
of receivers to the "viewing" public. 

Accordingly the Postmaster - 
General appointed a committee to 
examine the whole situation, and to 
recommend whether or not a service 
should be established, and if so in 
what way. 

This committee first met in May, 
1934, and presented a report in 
January, 1935, which, very briefly, 
stated that research had reached such 
a stage that a regular service of high - 
definition television could be contem- 
plated, and that there were two sys- 
tems in this country which had 
reached a high standard of develop- 
ment, namely, that of the Baird 
Television Co., Ltd., and the Mar- 
coni-E.M.I. Television Co., Ltd., res- 
pectively. It recommended that a 
station should be established in Lon- 
don only to begin with, in order to 
examine, under service conditions, 
the relative merits of these two sys- 
tems, at the same time providing a 
service for the public in the London 
region. 

Shortly after the report was 
adopted the Postmaster -General ap- 
pointed this Advisory Committee. 

The committee began its work im- 
mediately, one of the first tasks being 
to choose a, site for the London tele- 
vision station. Technically it is 
necessary for a station using ultra - 
short waves to be located on high 
ground, and this, of course, limited 
the choice of site considerably. Ulti- 
mately the Alexandra Palace was 
chosen. 

It ultimately appeared to be desir- 
able to allow each company to adopt 
for their system different technical 
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data relating to the number of lines 
per picture and the picture frequency, 

.in order that a true comparison of 
the merits of the two systems could 
be made. 
Alexandra 
Palace 

As already indicated, each system, 
besides using its own studio appara- 
tus, will use its own transmitter, and 
there will be a third transmitter 
common to both for transmitting the 
accompanying sound. The wave- 
lengths or frequencies to be used are 
41.5 megacycles per second for sound 
(7.23 metres), and 45 megacycles per 
second for vision (6.67 metres 
approx.). The contracts were con- 
cluded about the end of August, 5935. 

In the meanwhile extensive recon- 
struction has been carried out at the 
Alexandra Palace in order to provide 
the studio accommodation for each 
system, with the necessary dressing 
rooms, offices, and so on. At the 
same time a steel tower is being 
erected on the top of one of the four 
brick towers which already exist at 
each corner of the building. The 
height of the top of the mast above 
the ground is approximately Soo feet, 
and the ground itself is 306 feet above 
sea -level. 'Thus the aerial will be 
raised about 600 feet above sea -level, 
some 200 feet higher than the cross 
on St. Paul's Cathedral. 

The transmission, while giving the 
first programme service of -high -defi- 
nition television, will be experimental 
to the extent of providing very valu- 
able data on which to base future 
developments. 
Programme 
Question 

As to the programme side of the 
future service, experiments have been 
going on throughout the " low -defi- 
nition " period in the intricate and 
difficult details of programme choice 
and presentation, details which at one 
end merge into the purely technical 
field and at the other in the broad 
questions of the artistic and social 
role to be played by television. 

In the present and tentative phase 
it is possible to visualise the main 
characteristics of the programmes. 
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B.B.C. IDEAS ON THE FUTURE OF TELEVISION 
Individual items will be short, to avoid 
fatigue and eye -strain, as consider- 
able concentration will be necessary. 
Television cannot be a background to 
other occupations. A wide field of 
entertainment must be covered, but 
the more intimate cabaret type is 
more likely to be successful than the 
broader music hall material. News 
may at first have to be covered by 
commercial News Reel and Magazine 
films and by brief talks capable of 
illustration by film or other means. 
Serious musical activities and long 
and complicated dramatic productions 
must for some time remain a func- 
tion of sound broadcasting only. 
There will be opportunities for topi- 
cal and semi -topical programmes, 
and there should always be a demand 
for informative demonstrations of the 
latest achievements of industry and 
technology. 

The 
Future 

As to the future, it may be antici- 
pated that as in the case of sound 
broadcasting, the curiosity value of 
the successful projection of pictures 
will soon pass. But it is hardly pos- 
sible to imagine that television in its 
full development will not more pro- 
foundly affect both communications 
as such, entertainment, and, what is 
more important still, education in its 
wider sense. 

Speculation, if it cannot at present 
harden into positive assertion, can at 
any rate take shape in questions. 
How far will normal programmes 
come to consist of both sound and 
visual elements? Will the listener of 
the future, for example, watch an 
orchestra playing throughout an en- 
tire concert, or will his listening to 
their music be merely reinforced by 
vision from time to time? Will talks 
be accompanied by continuous or by 
intermittent pictures, showing the 
speaker or documentary material 
illustrating his theme, or a combina- 
tion of both? What will be the effect 
on speakers, if they have to consider 
the appearance which they are pre- 
senting to unseen audiences, as well 
as the effect of their voices upon 
them? Will listeners find difficulty 
in reconciling the discrepancy be- 
tween the sound of a normal voice 
and the sight of a miniature portrait 
such as can alone be viewed on the 
television screens of the present day? 

In sound broadcasting, experience 
has disclosed something like optimum 
lengths for different sorts of pro- 
gramme unit. Will television modify 
these? Will two tendencies emerge 
in programme presentation-one in 
which vision will be regarded as 
primary, one only relieved by a sub- 
ordinated theme of sound; the other 
in which sound continues to predo- 
minate, with the occasional reinforce- 
ment of vision? It is at least easy 
to imagine that (to take two extreme 
examples) the former type would be 
most suitable for the report of a foot- 
ball match, the latter for a poetry 
reading. Between these . two ex- 
tremes, however, come all the nuances 
of variety, drama, light music, etc. 

The coming of television already 
casts before it, in the shape of ques- 
tions to be studied and answered by 
experiment, the shadow of a wide 
range of artistic and personal prob- 
lems. They have merely to be sug- 
gested, by such examples as have 
been mentioned above, for it to be- 
come evident that their solutions, and 
the interaction of each partial solu- 
tion with the . rest, will for a long 
while tax the powers, no less than. 
they will engage the interest, of all 
concerned. 

This much, however, may be said 
at once, as it is of general application. 
More than ever, the listener who 
wishes to obtain reasonably full value 
from his set will be called upon to 
make and keep appointments with it ; 

in other words to study the published 
programmes selectively, and to give 
an undivided attention to those items 
which he chooses for his entertain- 
ment or instruction. The habit of 
switching -on vaguely on the chance 
of finding a pleasant musical back- 
ground to other activities would have 
to be modified. For topicalities of 
certain kinds, world 'events, and so 
on, film backed by explanatory des- 
criptions will almost certainly be the 
originating medium for many years. 
The organisation of .a world service 
of directly televised news is a for- 
midable and, at present, quite im- 
possible prospect, tempting as are the 
vistas it discloses of wider mutual 
understanding among the peoples. 
There will also be the vastly impor- 
tant problem of an Empire Service to 
consider. 

There is nothing static about tele- 
vision ; progress will be 'continuous; 
fundamental changes in method of 
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operation are always possible. Apart 
from the necessity constantly to im- 
prove the quality of image reproduc- 
tion, the problem of finance will prob- 
ably be for long a source of anxiety. 
The more successful the service, and 
the more rapid the expansion, the 
greater will be the programme. cost 
and the more pressing the demand 
for a continuously wider spread of 
service area. 

It is certain that when the service 
shall have emerged from its experi- 
mental stages, the community as a 
whole will not take kindly to a sys- 
tem favouring a comparatively small 
portion of it. Civic pride will also 
be a factor of some importance. But 
the high cost of television makes com- 
plete Regional programmes as at pre- 
sent understood unlikely for many 
years, but local activities will even- 
tually come into their own. The trend 
will probably be towards a main 
national programme interspersed with 
items dealing with regional activities, 
derived from regional sources. As 
things are at present, the area cover- 
age of television programmes waits 
upon either a satisfactory solution of 
difficulties due to the limited range of 
ultra -short waves, or the installation 
of a network of special and costly 
co -axial cable. 

Inventions with revolutionary im- 
plications have usually necessarily to 
encounter both inertia and direct op- 
position. There is widespread ap- 
prehension in certain quarters about 
the effect of television, though there 
is no reason to suppose that it will 
adversely affect any enterprise or 
interest that refuses to be static. Ex- 
travagant statements have, however, 
found their way into print and it will 
take time before the consequent fears 
and prejudices can be allayed. Opti- 
mistic prophecies of an entirely tele- 
visionary world can only add to diffi- 
culties already considerable and to 
general disappointment. Enthu- 
siasm must be tempered by a cool 
and critical awareness of present 
limitations, and of the immense 
labours still required before tele- 
vision is comparable in technique and 
scope with sound broadcasting. 

The Annual, which is profusely 
illustrated, will be useful to broadcast 
listeners as a book of reference, as 
it contains a wealth of information 
on B.B.C. activities. Its price is 
2S. 6d. 
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6 POINTS on the 
Valve of the Future ! 

roe STAR - GAN ZJ 
NIVERSAL" H. GH VOLTAGE VAL 

WORLD-WIDE SUPREMACY 
I. LONGER LIFE. 
2. GREATER SENSITIVITY. 
3. CHEAPER CONSUMPTION. 
4. NO BARRETTERS, and No Breaking 

Down Resistances required. 
5. NO MAINS TRANSFORMERS 

NEEDED. 
6. SIX MONTHS' GUARANTEE. 

Send to -day for a FREE BLUEPRINT and full particlars 
of any OSTAR GANZ Receiver, Radiogram, Amplifier, or 
Short Wave Adaptor Kit. Amazing price value, and 

the results will surprise you. 
EUGEN J. FORBAT (Dept. T.), 28-29, 
Southampton Street, Strand, W.C.2. 

" I HAVE NO REGRETS" 
said one satisfied purchaser of a 

HYVOLTSTAR UNIVERSAL 
ALL -WAVE ALL -MAINS A.C. D.C. 

SUPERHET SIX. 
Working efficiently on 100-250 volts A.C. D.C. 
(even on 100 D.C. plants), undisturbed output 
3 watts. Wave -Bands covered 16-2,000 metres, 
consisting of 8 stages. 
This new model is the " Revolutionary Sound 
Diffusion " Cabinet which enhances appearance 
and betters tone and volume. Send for our 
catalogue of interesting models from 4 to 10 
valves. All models can be had in Chassis Form, 
Table or Console Radiogram-(or in De Luxe 
Cabinets) to suit your individual requirements. 
PRICES. Chassis, I5i gns ; Table Model, 
19 gns. ; Console, 28 gns. ; De Luxe, 44 gns. 
Deferred and Part Exchange terms arranged. 
" Have a Model on Free Approval." 

UNIVERSAL HIGH VOLTAGE RADIO LTD 

I 

28/29, Southampton St., Strand, W.C.2. 
Telephone - TEMple Bar 8608 

B.T.S. PLUG-IN COILS 
Hard drawn copper wire, accurately 
spaced for correct distributed self 
capacity. 4 PIN, Type El, 12-26, 
E2, 22-47, E3, 41-94, E4, 76-170 
metres, 3/6 each. E5, 150-325, E6, 
260-510 metres, 4/. each. E7, 
490-1000, E8, 1000-2000 metres, 5/ - 
each. 6 -PIN, Wave ranges as above, 
Type SI, 2, 3, 4, 4/- each. S5, 6, 
5/- each. S6, 7, 6/- each. 

S P ECIFIED 
AMATEUR BANDS S.S. SUPERHET 
3 B.T.S. 6 -pin Coil Holders, Type SPB, 2/- each. 
I Type P 66 Jack, 2/9. I Type P 71 Jack, 1/3. 

ELECTRON -COUPLED Batt. Freq. Meter. 
I B.T.S. drilled Cadmium Plated Baseplate, 7/6 

B.T.S. drilled Cadmium Plated Panel, 4/- 
B.T.S. Coil Former, Type KF4 ... 2/ - 

LOW POWER MODULATOR. 
I B.T.S. drilled Cadmium Plated Chassis, 10/6 
I B.T.S. Cadmium Plated Screening Box, 15/- 

40 -metre Low Power TRANSMITTER. 
I B.T.S. drilled Cadmium Plated Chassis, 10/- 
I B.T.S. 4 -pin S.W. Valve Holder, UH/4 1/- 

B.T.S. 5 -pin S.W. Valve Holder, UH/5 1/3 

If any difficulty 
in obtaining, send 
direct, with name 
and address of 
nearest dealer. 

Your Dealer 
"" Stocks them 

B.T. 
BRITISH TELEVISION SUPPLIES LTD. 

Faraday House, 8-10, Charing Cross Rd., London, 
Phone,Tem. Bar 0134-5. W.C.2 

Our Readeits' Views 
Correspondence is invited. The Editor does not necessarily agree with views 

expressed by readers which are published on this page. 

"Hush -Hush" 
SIR, 

It seems strange that the transmit- 
ting side of television is being dis- 
cussed almost every day in almost all 
the technical journals dealing with 
such matters, and the general public 
or rather " the man -in -the -street " is 
being blamed for their " evidently 
lamentable " ignorance concerning 
television. 

A little thought would perhaps tell 
those " know-alls " that the constant 
hush-hush and secrecy regarding any 
receivers for the television public is 
making the poor "man -in -the -street" 
think that there ain't such a thing as 
television. 

Secondly, there is complaint re- 
garding the series " Recent Ultra - 
short Wave Developments " (Febru- 
ary and March issues). With due 
apologies to Mr. Microwave, I ven- 
ture to state that this habit of trying 
to produce these mechanical analogies 
for explaining physical phenomena 
does very little for .the student 
except being spectacularly ob- 
structive to the freedom of 
mind he must possess to be able to 
argue his newly acquired knowledge 
into his intelligence. The analogies 
given here are very instructive and 
straightforward, but what do they 
signify? 

Those concerned intimately with 
the investigation of the positive -grid 
or B -K type of oscillation or the mag- 
netron (split -anode) oscillators are 
themselves at sea with the different 
possibilities for the mode of these 
oscillations, and what is done here is 
to push down the throat of the read- 
ers the already fixed notion of Mr. 
Microwave. 

Considering the beginners it is per- 
haps a worse crime to gulp these 
biased opinions of one while they 
probably could otherwise with an 
open mind be instrumental in produc- 
ing the correct explanation of these 
phenomena. 

We should do well to remember 
that trying to explain by mechanical 
pictures the different electrical phe- 
nomena, reducing the laws of physics 
to the fundamental principles of 
dynamics is rather a fruitless task. 
Of course, if there is only one solu- 
tion of the problem then it cannot be 
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bought too dearly, but the case is 
rather different here. 

It is only because one appreciates 
the standard of your journal and its 
importance in one's work that I send 
this note. I hope Mr. Microwave 
will see my point and if you can pub- 
lish this note I shall be interested to 
read the opinion of the other readers 
of your paper. 

P.K.C. (London, N.5). 

" Lack of Control " 
SIR, 

My attention has been drawn to 
your reference to my remarks at the 
recent meeting of the Radio Industry 
Luncheon Club. The quotation from 
my speech is quite correct rnd my 
remarks are, I feel, quite justified. 

If I may encroach upon your space, 
I would like to explain what was be- 
hind my remarks. 

Firstly, it is generally recognised 
in the industry that the initial burst 
of publicity given to television on the 

(Continued on next page) 

MATHEMATICAL 
P C ION 

ss'; 
In Reliance Volume Controls and 
Variable Resistances the wire is wound 
with great precision on avery thin Bake- 
lite former. The wire is permanently se- 
cured by an elastic compound, obviating 
risk of breakdown. At the ends of the 
windings the formers are metallised, thus 
ensuring the greatest ratio of maximum 
to minimum resistance values, owing to 
the low zero. 
Specified for the BATTERY 

FREQUENCY METER 
One 100,000 ohm. 

Wire -wound 
5 ohm to 

100,000 ohm 

RELIANCE 
THE PRODUCT OF 

SPECIALISED RESEARCH 

Folder,"T.S.W." Free 

WW2 NOIúl_1CIM Plal 

4/6 
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appearance of the Television Report, 
had a definitely undesirable effect for 
some time on trade in ordinary radio 
equipment. 

The trouble, as we all now realise 
was not that information should have 
been withheld from the public, but 
that the information given to the pub- 
lic should have been strictly correct. 
The radio industry had everything to 
gain and nothing to lose from the 
public's knowing the exact position 
on television development. 

Unfortunately, however, the ap- 
pearance of this Report did not ap- 
pear to be anticipated by the indus- 
try and where the Press might have 
been warned of the injurious effects 
of loose statements on the future of 
television, they were actually left to 
place their own rather imaginative 
interpretation on the report, with the 
result referred to above. Even since 
then, certain responsible newspapers 
have printed entirely misleading 
stories in connection with television, 
but have always gone to considerable 
trouble to rectify the matter when 
their inaccuracies have been drawn 
to their attention. 

This definitely proves the point 
that I was making at the time, that 
someone within an industry should 

be responsible for giving the Press 
correct facts relating to that indus- 
try and for anticipating any miscon- 
structions which the Press may place 
upon events or reports around which 
they write. 

G. J. FRESHWATER (London, W. t). 

" Building a Cathode -Ray 

Exciter Unit " 
(Continued from page 299). 

to include a switch in the negative 
lead of the H.T. if the tube heater 
winding is used in order to allow the 
heater of the cathode-ray tube to 
come up to the proper temperature 
before the high-tension is applied. At 
the point X a fuse can be inserted 
according to load conditions. 

When the unit is completed the 
tube can be tried out. First of all 
connect all the deflector plate termin- 
als together and also twist the same 
wire round the anode pin of the tube 
base so that the deflector plates and 
anode are connected together; next 
switch on the rectifier valve, then the 
tube filament supply, and finally the 
tube H.T. A spot of light should 
now appear on the screen, but this 
must not be allowed to remain sta - 

TECHNICAL PROGRESS 

Have you seen the. 
T. & R. BULLETIN ? 

Written by Amateurs for Amateurs - published 
monthly by the R.S.G.B. as their Official Journal 

PRINCIPAL CONTENTS OF APRIL ISSUE 

"The Samson -Whyte Single Signal 
Superhet." 

"A crystal controlled 56 Mc trans- 
mitter." 

"A 100 watt 28 Mc Power Amp- 
lifier." 

In addition Mr. McL Wilford, G2WD 
begins the first of a series of three 
articles entitled "Transmitter Design " 

Keep abreast with Progress and Join the R.S.G.B. 

A copy of the April issue, together with 
membership details will be sent to any 
address on receipt of P.O. for 1/-. 

Address all communications to : 

The Secretary (Dept, S.W.5) 

RADIO SOCIETY OF GREAT BRITAIN 
53, Victoria Street. London, S.W.I. 

tionary for more than a few moments 
as otherwise the fluorescent screen 
will be damaged. 

The D.C. peak output is 3,500 
volts at 2 milliamps. All the com- 
ponents for this unit can be obtained 
from the Mervyn Sound and Vision 
Co., Ltd., q. Holborn Place, London, 
W.C.i. 

The Scanning Circuit 
for Beginners 

(Continued from page290). 

of the condenser is not instantaneous, 
and the time occupied by the return 
is therefore deducted from the time 
taken to draw the last line. When 
pictures are being received this line 
(called the " flyback ") will not be 
noticed as the synchronising signal 
will be dealt with in a later article. 

The photograph of Fig. 6 shows a 
simple scanning circuit made up on 
the lines of Fig. 2. The various 
parts are labelled and the two charg- 
ing condensers are then in the centre 
of the baseboard. Each relay is pro- 
vided with a separate bias battery, 
although in practice these would be 
dispensed with. The terminals for 
connecting to the deflector plates are 
shown marked A1, B1, etc. 

THE 

TELEVISION SOCIETY 
President: Sir AMBROSE FLEMING, M.A., D.Sc., F.R.S. 

Founded in 1927 for the furtherance of Study and Research in Television and 
allied Photo -electric Problems. 

Ordinary Fellows are elected on a Certificate of Recommendation 
signed by Two Ordinary Fellows, the Proposer certifying his personal 
knowledge of the Candidate. The Admission Fee for Fellows is half -a - 
guinea, payable at the time of election, the Annual Subscription Is LI, 
payable on election, and subsequently in advance on January Ist in each 
year, but the Annual Subscription may be compounded at any time by 

the payment of Ten Guineas. 

Any person over 21, interested in Television, may be eligible for the 
Associate Membership without technical qualifications, but must give 
some evidence of interest in the subject as shall satisfy the Committee. 
For Associate Members the Entrance Fee is 5/-, payable at the time of 
election, with Annual Subscription 15/-, payable in advance on January Ist 

in each year. 

Student Members.-The Council has arranged for the entrance of 
persons under the age of 21 as Student Members, with Entrance Fee 2/6 

and Annual Subscription I0/-, payable as above. 

The Ordinary Meetings are held In London on the second Wednesday 
of the month (October to May inclusive) at 7 p.m. The business of the - 

meetings includes the reading and discussion of papers. A Summer 
Meeting is usually held, and affords Members the opportunity of In- 
specting laboratories, works, etc. A Research Committee and the 
preparation of An Index of Current Literature are active branches 

of the Society's work. 

The Journal of the Television Society 
is published three times a year. All members are entitled 
to a copy ; and it is also sold to Non -Members, at an 

annual subscription of I5/- post free. 

Forms of proposal for Membership, and further information 
regarding the Society, may be obtained on application to the 
Business Secretary, J. J. Denton, 25, Lisburne Road, Hampstead, 

London, N.W.3. 

Advertisers like to know you saw it 'n " Television and Short-wave World." 
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TELEVISION DEVELOPMENTS 
A NEW LARGE DIAMETER TUBE FOR TELEVISION REPRODUCTION 

We also supply 

H[GH VACUUM RECTIFIERS 

GAS -FILLED RELAYS 

MERCURY VAPOUR RELAYS 

for Television Scanning 
circuits. 

The Ediswan Type CH tube has a screen dia- 

meter of IO" giving a television picture 8" x 6" 

without distortion. 

The screen is of special material' giving a close 

approximation to a black -and -white picture. 

Specification: 
Indirectly heated high vacuum tube. 
Heater Volts - - 2.0 

Anode Volts - - 3500 

1st Anode Volts - 1200 

Sensitivity (mm./V.) - - 750/V* 
*v= anode volts 

List Price £12.0.0 

ENTIRELY BRITISH MADE 

EDISWAN 
RADIO VALVES 
THE EDISON SWAN ELECTRIC CO. LTD. 155 CHARING CROSS RD., LONDON, W.C.2 

R.E.280 

USED BY ALL GOVERNMENT DEPARTMENTS 
Printed in Great Britain for the Proprietors and Publishers, BERNARD JONES PUBLICATIONS, LTD., Chansitor House, Chancery Lane, London, W.C.2, by Tae 
PRESS AT COOMBELANDS LTD., Addlestone, Surrey. Sole Agents for South Africa: CENTRAL NEWS AGENCY, LTD. Sole Agents for Australia and New 

Zealand : GORDON AND GOTCH (AUSTRALASIA), LTD. 
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