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SPECIFIED FOR THE
DISC RECEIVER. PARMEKO
L.F. SMOOTHING CHOKE

(25H at SOMA)

PARTRIDGE & MEE, LTD.,
AYLESTONE PARK, LEICESTER, (AYLESTONE 407)
& 74 NEW OXF RD ST., LONDON. W.C.1. (MUS. 5070)

The laboratory accuracy
of 'PARMEK0,, components
is needed in TELEVISION
A standard of excellence which many con-
structors regarded as a luxury in broad-
cast reception, is an absolute essential in
the reception of television. A degree
of distortion which passes unnoticed to
the ear is ludicrous and intolerable to the
eye. Hence the necessity for keeping to
designer's specification, or, when experi-
menting, using components of outstand-
ing excellence such as PARMEKO Trans-
formers and Chokes.
The PARMEKO choke specified for the

Disc Receiver gives an exceedingly
smooth output. The D.C. resistance is
only 280 ohms, the saturation value is
exceedingly high, and the winding is
double with four connections, so that
when necessary half the choke can be
used in each leg of the smoothing circuit.
Every constructor will find the PAR-
MEKO catalogue of Transformers,
Chokes, etc., of real interest.

Write for a copy to -day.

CHOSEN BY EXPERTS
SERADEX

RESISTANCES & TRANSFORMERS
RESISTANCES WOUND TO ANY VALUE AT NO EXTRA COST.

SERADEX

RESISTANCE NET

SERADEX
SLIDING *
RESISTANCE

Here are two SERADEX Resistances specified for the cheap
Television Receiver described in a recent issue of "Television"
Full details of the SERADEX components may be had on
application.

' POST THIS COUPON for full details of the
*/ Seradex Components.
/1 Name Address

TREVOR PEPPER575 MOSELEY RD. BIRMINGHAM 12

POPES

WE SUPPLY all
GENUINE "BAIRD" COMPONENTS
FOR CONSTRUCTING

THE NEW "BAIRD" TELEVISOR
AND ALL COMPONENTS SPECIFIED IN "TELEVISION "

CALL, WRITE OR PHONE

L. LEAMAN, 97 Northfield Av., W. Ealing, W.13
Phone-EALING 5394.

Also Agents for-PYE, COLUMBIA, ECKO and BUSH RADIO
(Member of The Television Society)

PEAK CONDENSERS
For really high working voltages such as are used in Television
apparatus the condensers must be above reproach. Use PEAK

and insure that this is so.

Type T 2 1 .
Tested 4500 volts D.C.
Working 1500 volts D.C.

.1 mfd. 5/3 2 mfd. 11/.
.25 5/9 4 21/.

1.0 7/6 8 ... 40/6

Write forparticulars of our extensive
range of Paper and Electrolytic

condensers.
WILBURN & CO., Wheatsheaf House, Carmelite St., London, E.C.4

Tel. No. Central 6810.
Northern Agents : W. Andrew Bryce & Co., Tile Street, Bury, Lanes

Better service results from mentioning " Television " when writing to advertisers
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SPECIFIED IN THIS ISSUE

MERVYN PARTS
for the Disc Receiver.
16 in. disc B.D.3 7 6

Extra by post 9

B.M.I. Motor I 10 0
Extra by post 6

B.R.2. Resistance 6 6
Extra by post ... 3

20 H 50 MA Choke (bakelite case) IS 0
Extra by post ... 9

AVAILABLE FOR IMMEDIATE
DELIVERY.

MIRROR SCREW
PARTS

for the receiver described in January
issue.

Special plates, mirror, polished edge,
length 3} in. ... each I 0

Bearing boss and end plates with 8 ribs,
complete set for in. spindles
only 12 0
Extra by post ... 6

Two ball races in mounts and
spindle . 8 0
Extra by post ... 3

A Set of Parts as above cost ... 2 10 0

LINE OF LIGHT
MERCURY LAMP

specially made for Mirror Screw Scanners
type M.S.V.207.
This lamp is so bright that the image can
be seen in a lighted room.

Price 35/ -

THE B.M.1. MOTOR
operates from either A.C. or D.C. mains
supply. Reliable and efficient of open
construction built on a die cast frame.

I ; in. spindle overhang each end.
Price 30/-

A special model for 6 volts is available
standard size at 35/-.
VARIABLE RESISTANCE FOR THE ABOVE
MOTOR type B.R.2. 6/6. Post 3d. extra.

"MIRACO" MIRROR DRUM
KITS.

Model C.M.I. using a high intensity crater
lamp M.S.V. 206 complete with the Radio kit
cost only £21 0 0. Valves are extra at £6 2 6.

This radio kit has a remarkable frequency
range and uses Westinghouse Westector and
the latest types of valves.

Model C.M.2. is similar to the above but
employs a Kerr cell light modulator. The

radio kit is as the C.M.I. with a suitable out-
put circuit. Price £27 10 0.

Both receivers employ a 375 cycle synchron-
ising transformer.

MERVYN PARTS
for the simple

television transmitter.
16 in. Disc B.D.3. 7 6

Extra by post 9

B.M.I. Motor I 10 0

B.R.2. Resistance 6 6
Post 3d. extra.

Pair of Condenser Lenses 15 0
Post 3d extra.

Projection lens are available of different
focal lengths.

1111=1111111111111111111

NEW LAMP
of high brilliancy for
disc sets.
MERVYN OFFER a lamp with a mercury
and rare gas filling giving an amazing
increase in brilliancy to disc receivers
enabling larger images to be viewed.

Type M.S.V.208. Price 301 -

fit your receiver and get added pleasure
from the programmes.

MERVYN CRATER
LAMP

of high intensity and carrying capacity.
This lamp, type M.S.V.206 is for use with
mirror drum receivers and is ideal used
in the anode circuit of valves of the D024
or PX 25 type. Aperture .08 in. square.

Price L2 10 0

Purchasers of either the M.S.V. 206 or 207 or 208 receive a circuit diagram of a simple, inexpensive 3 -valve
receiver of high efficiency incorporating the lamp. Designed especially for television reception by C. P. Hall, B.Sc.

Mervyn high grade low priced components are obtainable
from all good dealers. Write for free brochure to :

THE MERVYN SOUND & VISION CO. LTD.
4, HOLBORN PLACE, LONDON, W.C.1.

Managing Director : W. J. NOBBS. Telephone : Holborn 6332

When replying to advertisements, please mention Television "
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TELEVISION FOR ALL
NOTHING LEFT TO CHANCE
In last month's issue of
" Television " a fully
illustrated description

was given of the assem-
bly and operation of a
Baird Mirror Drum Pro-
jector " Televisor ' Kit.

The article pointed out
how easy it is to obtain
the best possible 30 -line
images using apparatus

supplied by the_ pioneer

Television Company.
Purchase your Kit with-
out delay and obtain

similar results.

Baird Grid -Cell Unit Prices.
s. d.

Grid Cell alone, each 2 0 0
Square ended polarising

prisms -
6 mm. aperture, each 17 6
7 mm. aperture I 2 6

8 mm. aperture
1 7 6

Projection Lamp (12 volt
100 -watt), each 12 0

Grid Cell unit complete
with prisms, lens,

mount and projector
lamp, each 5 0 0

Readers desiring to
carry out Television
reception with disc
apparatus should send
for lists D.A." which
give details and prices
of both new and recon-
ditioned apparatus. The
latter are absolute
bargains which cannot
be repeated when the
limited stocks are ex-
hausted.

We shall be pleased to
give you expert advice on

your television problems.
Send for fully illustrated
Brochure " P.K." dealing
with our mirror drum
equipment. As Tele-

vision demands the best,

see that you get it by
using individually test-

ed Baird equipment

whether a single compon-

ent or a complete Kit of

Parts.

Projector Kit Prices.
s. d.

Motor and synchronising gear,
complete with stand and lamp
housing ... ... ...

or
6 0 0

Motor and synchronising gear
only ... ... ... ... 5 0 0

Mirror Drum with flexible coup-
ling ... ... ... ... 5 10 0

Grid Cell unit complete with
projector lamp ... ... 5 0 0

Drilled Base plate with Swivel
Mirror and lens mount I 0 0

Lens ... ... ... 4 0

Lamp Transformer I 5 0

Variable Resistance ... 17 6

Fixed Resistance ... 7 6

BAIRD TELEVISION LIMITED
ADMINISTRATION OFFICES SALES DEPARTMENT.

' Phone : VICTORIA 7238.

58, Victoria Street,
London, S.W.I.

Telegrams : "TELEVISOR, SOWEST, LONDON."

133, Long Acre,
London, W.C.2.

' Phone : TEMPLE BAR 5401.

Better service results from mentioning " Television " when writing to advertisers
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In This Issue
First and exclusive details of the Stixograph

principle upon which the Scophony system
is based.

* * *

Constructional details of a disc receiver
incorporating several novel features.

*

A full account of the Cossor velocity -
modulation television system.

* * *

An article describing the most recent
developments in light -modulating cells.

* * *
Characteristics and operating instructions

of mercury -vapour lamps.
* * *

A summary of recent developments.
* *

Instructions for getting the best results
from mirror -screw receivers.
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Constructional details of a control panel for
use with a mirror -drum receiver.
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COMMENT OF THE MONTH

Future Policy.

TELEVISION at the moment is in a vicious circle. There are plenty of
potential buyers of receivers : there is the apparatus waiting to be made.

Manufacturers, however, are not inclined to risk putting receivers on the
market until there is some settled policy regarding the future transmissions
which will cover a reasonable period. General impressions incline to the
belief that the B.B.C. is loath to make any declaration of policy because of the
possibility of developments which may take place in the immediate future.
High -definition television is certainly accomplished ; it is the radio link that
presents the problem. Assume, however, that this difficulty were surmounted ;
would high -definition television be available to the general public ? We
should say not, as for some time to come the apparatus would be costly and
complicated and there would also remain the difficulty of covering large areas
on the ultra -short waves which would preclude a large portion of the populace
from taking advantage of the transmissions. What then is the alternative ? At the
present time there are many thousands using simple receivers and taking a very
keen interest in the television broadcasts. For the most part these enthusiasts
are using home -built receivers, and it follows, therefore, that there would be
many thousands more if receivers were available at reasonable prices. The
old argument that those interested in television is a mere handful no longer
holds good-the number is steadily increasing day by day. Definitely, for
some time to come the 30 -line transmissions with their constantly improving
technique can provide entertainment and sustained interest for many thousands
of people.

There is a concensus of opinion that the next logical step would be to increase
the number of scanning lines to sixty and that it would be possible to transmit
this scanning frequency on a wavelength between 150 and 175 metres and so
still maintain a large service area. Sixty -line scanning would give more than
double the detail of the present thirty lines and could be accommodated in a
wavelength band only 3o kilocycles wide. The suggestion is made that the
picture ratio should be six by seven, and preferably with horizontal scanning.
Sixty -line scanning would enable existing apparatus to be modified to suit the
new conditions with but little difficulty and those that have spent money already
would have no cause for complaint on the ground that this would be wasted.
Many advantages would result from a change of picture ratio and the one
mentioned, in addition to assisting in the easy modification of apparatus, would
be eminently suitable for film transmissions and bring our receivers into line
with Continental apparatus so that advantage could be taken of foreign
transmissions.
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An. Experimenter s

Notes
-A CONTROL PANEL

PROJECTOR LAMP POSITION

ANYONE who uses a television
receiver of the mirror -drum type
quickly realises how desirable

it is to have every unit under immediate
control. The duration of the pro-
grammes does not allow of connections
being undone and remade unless most
of the time available is to be wasted, so
some proper method by means of
which alterations can be made almost
instantaneously will be found a great
convenience.

The actions which are desirable to
have under immediate control are the
ability to switch on the projection lamp
independently of the other units, so
that adjustment of the optical system
Can be carried out : switching arrange-
ments so that the motor can be run, also
independently of the other units, for
warming up purposes ; means of
instantly switching on a neon lamp for
testing the speed of the motor, and
arrangements for switching the output
from the amplifier on to a loudspeaker
for preliminary tuning. A further
refinement is an inspection lamp of the
ordinary type for immediately pro-
viding a light in the darkened room.

whole series of
operations detailed
above six switches
are used, five of
these being simple
single - pole toggle
switches and the
double - pole change - over switch.
The actual switches used are Bulgin
types S8oT and S98 respectively.
These are mounted on a small vertical

The front of control panel; the uses of the various switches are indicated
in the diagram below.

units. The only exceptions are the
connections from the output of the
vision receiver and amplifier which can
be made alternatively to the loudspeaker

or Kerr cell. It will
be observed that
a fixed condenser
is connected in one
of the speaker leads
in order to prevent
the direct current
from the amplifier
passing through the
speaker windings,
with the possibility
of damaging these.

A unit of this
description will be
found a great con-

venience, for all possibility of error
is automatically eliminated and once the
positions of the various switches have
become known the several operations
can be carried out in the dark.

3 FUSES LAMP
TRANS

III MOTOR NEON
IMO

KERR
CELL

VISION RECEIVER

Circuit diagram showing how the various connections are made.

d

0
5

panel and secured to this is another
panel which has ten terminals fitted;
that is, two terminals for each switch,

with the ex-
ception of the
S98 type to
which flexible
wires are taken
directly. The
object of these
terminals is sim-
ply to provide
an easy means
of attaching the
various leads to
the switches, but,
of course, they
can be omitted
if desired and
the wires taken

The switches are connected to terminals to facilitate coupling up the several direct to the
switches.

Reference to
the diagram will show that the
wiring is of the simplest character,
two common wires from the mains
being taken to each of the units
and to one side of the switches. The
other sides of the switches are con-
nected to the remaining sides of the

circuits. These terminals may be omitted if desired.

The panel shown by the photographs
was made up so that all these operations
could be carried out by merely flicking
switches over, and with the assurance
that no mistake can possibly be
made, with the risk of damage to
any of the apparatus. For the

Projector
Lamp Position

It is important to note that projector
lamps should be burnt only in certain
positions, otherwise there is every
possibility of the life of the lamp being
shortened. In some cases the burning
position is indicated on the lamp and
these instructions should be carried out.
In cases where the correct position is
not indicated regard should be had to
the dissipation of the heat produced
and the filament position. For example,
a lamp of the bunched -filament type
should not be operated upside down ;
it will not do any harm to burn it
horizcnatallv, provided that in this
case the filament is also kept in a
horizontal position. Filaments that
are long, as in some of the higher
voltage lamps, should be maintained
in a vertical position so that there
will be little possibility of their sagging.
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Tle Stixograpl
Ftrst

and Scoplony
and Exclusive Details

By the Inventor, G. W. Walton.

THERE are quite a number of
people under the impression that
the invention of the Stixograph is

nothing more than a different way of
accomplishing scanning as known in
television. Such an idea shows that
they must be so obsessed with the
scanning idea that they are incapable of
considering television and other picture
problems in any other way. This
attitude is an obstacle to progress, for
very often has it been shown in the
past that a different aspect of a problem
shows a solution to an apparently
insuperable difficulty.

The object of this article is to correct
these mistaken ideas by a more com-
plete discussion of those characteristics
of pictures which have a direct b,taring
on some of the problems of television.

Picture
Composition

The first requirement is the definition
of what constitutes a picture. Com-
mencing with a natural scene, we can
state that it consists of a three-dimen-
sional distribution of details. Each
detail is distinguishable from adjacent
details by differences of the colour
and/or intensity of the light it emits or
reflects. Each detail is limited in size
in three dimensions. Should the scene
be animated, then each detail must also
have a time characteristic.

For the present, colour and time may
be neglected, so that a natural scene at
one instant of time consists of a number
of details which are limited in size and
position in three dimensions, and a
detail exists as such, when it is distin-
guishable from its immediate surround-
ings because of a difference of light
intensity. We are all more or less
familiar with reproductions or repre-
sentations of natural scenes, though
perhaps few take the trouble to
compare them. The very best repro-
duction is a full scale model, an
example of which for animated scenes
is a theatrical play. The next is
perhaps small scale models, such as
marionettes, and for stationary scenes
wax -works and sculpture.

Unfortunately, these three-dimen-

TELEVISION was the first to publish, in
its January issue, some information about
the activities of the Scophony laboratory.
TELEVISION is even more privileged now by
being in a position to publish a series of
articles dealing with some of the basic
Scophony inventions written by George
William Walton, the inventor of the
Scophony System.

George William Walton is not a new-
comer to television. Some patents of his
relating to improvements in disc systems
were published as early as 5923, but
already at that time he noticed the inherent
limitations of the old known principles and
had the courage to break away from old
ideas and to attempt a solution along novel
lines. He approached the whole problem
from an entirely different angle, and after
many years of patient and arduous work,
he succeeded in evolving an entirely new
method of pictorial presentation. This
method is not limited to television only, it
has equally important applications in
cinematography, in picture -telegraphy, etc.
A leading Continental expert said : " The
Stixograph is the greatest revolution in
pictorial representation, since the invention
of the camera obscura.' "

The veil of secrecy, which has surrounded
the Scophony System, is now lifted for the
first time.

sional representations are difficult to
produce, and something more simple
is required. The only simplification
possible is to distort or eliminate one
dimension of the representation. The
first example of these distorted repre-
sentations is an optical image, which

A photograph of a piece of Stixograph film-
a picture in one dimension.

though still having three -dimensions
has the depth or distance more or less
reduced and not accurate, as it has a
non - uniform characteristic. The
human eye makes use of this kind of
representation by a kind of searching
action which is compounded from
instinctive angular movements of the
eye and head and an instinctive focusing
of the eye. Actually, the retina of the
eye can only appreciate a representation
which has two effective dimensions.

Two-dimensional
Pictures

Examples of representations having
only two effective dimensions are
photographs, paintings, drawings and
optical images on screens, which are
usually called pictures. The human
eye sees these pictures as passable
representations of an original scene
and accepts them as accurate repre-
sentations when the effect is natural and
comparable with seeing the original
scene. This natural effect does not lie
entirely in the picture itself, but is
greatly influenced by the distance,
aspect, and lighting of the picture, and
also to a large extent on the ability of
the eye to continue its instinctive
movements without the picture getting
out of focus on the retina.

This last point can be proved by a
very simple experiment. By looking
with one eye through a lens of suitable
focal length at a photograph, it will be
noted that the picture is much more
natural, it may even appear plastic,
particularly for objects in the back-
ground and middle distance of the
scene represented. The reason for this
is that the eye, though changing its
focus instinctively, does not put the
picture out of focus, and the eye can
adjust its focus to correspond to that
distance the scene represented would be.

Ordinary pictures can be specified
as two dimensional, in that they consist
of details having limitations of size and
position in two dimensions. Size and
position in the third dimension is of
no consequence, except perhaps in
transparencies, where size in the third
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dimension may decide the shade value
of details.

Until the Stixograph no attempt was
made to further simplify pictures, for
there was no readily apparent advan-
tage to be gained by doing so. Further
simplification could only lead to a
picture being unintelligible to the
unaided human eye constructed as it is,
and even with special apparatus for
the viewing of such pictures, no real
advantage either in definition or brilli-
ancy of the picture could be gained.
It is not therefore surprising that the
ordinary two dimensional picture had
the field to itself for centuries, but with
the invention of the cinema, the situa-
tion changed.

Modern
Requirements

The modern farts dealing with
picture cinematography, picture tele-
graphy and television, introduced new
requirements, which can very largely
be summed up in one word " motion."
Motion has a time space characteristic,
so that the innovation is really time.

A little consideration will show that
the cinema is very greatly concerned
with time, for it has shown a reasonably
accurate representation of a scene
which is changing in time. Picture
telegraphy is concerned with distribu-
ting a picture in time, and reproducing
a representation of that picture properly
arranged in two dimensions of space
from the time distributed representa-
tion. Television presents the special
features of the cinema as well as those
of picture telegraphy, so that it is very
considerably more difficult than either.

Taking the problem of cinemato-
graphy, we find that a three-dimensional
scene and time has to be recorded. To
do this, a four-dimensional record
would be required, and I do not think
anyone can properly conceive what it
ought to be like to have each dimension
continuous. Fortunately, one of the
space dimensions can be dispensed
with by the use of two-dimensional
pictures, but time must be included, so
that the record in such a case would be
three-dimensional or solid. This also
is very difficult, if not actually impos-
sible.

In order to find a satisfactory type
of record, it is well to look more
closely into the actual requirements.
The picture consists of details, the
size and relative position of each detail
must be given by the record. The
light intensity of each detail for a
monochrome picture must also be
given, Lastly, variations of size, posi-

tion and light intensity of details with
time must also be given.

A photographic emulsion is the best
known means of recording light inten-
sity, and in its most convenient form
is arranged substantially in two dimen-
sions. As the emulsion will record the
light intensity of a detail and changes of
intensity, provided the part of the
emulsion receiving the impression is
also changed, we need only consider
size and position of details and varia-
tions thereof with time when using
photographic methods of recording.

The Importance
of Time

There are only two dimensions of
the record to accommodate size and
positions in two dimensions and the
third dimension of time. Time is very
important and one dimension of the
record must in some way correspond
to time, either continuously or inter-
mittently. In the ordinary cinema, the
length of the film is the time dimension,
though it is only intermittent time for
size and position of details are also
shown in that dimension.

The intermittency of the time record
is only possible by drawing on that
useful characteristic of the eye
" persistence of vision." Suppose one
dimension of the record to be entirely
allocated to time, then the second
dimension of the record would have
to deal with size and position of details,
i.e., picture details must be limited in
size and position in only one dimension.

From this it appears that a one-
dimensional picture instead of the
usual two-dimensional type, might be
useful. A readily apparent advantage
would be that as time is continuous in
the record, intermittent exposure is
unnecessary and there is no need
whatever to make use of the persistence
of vision characteristic of the eye, for
the recorded picture would be abso-
lutely as continuous as the original
scene. As there is no intermittent
exposure, there is no idle period, so
that other things being equal, there is
something up to twice the light
available. The record surface to record
scenes having normal movement, need
not move very fast. Furthermore,
intermittency in time can still be used
in a new way, for instance in recording
colours.

Coming now to picture telegraphy
and television, the process of trans-
mitting a picture as commonly known,
consists of breaking up the picture to
obtain a regular succession of details,
and obtaining therefrom a succession

of electrical impulses, the amplitude
of which at any one instant corresponds
to the light intensity of one particular
detail, and the time duration at that
amplitude corresponding to the size
of the detail in one dimension of the
picture. The signals, therefore, of
one complete picture are really an
electrical representation of the picture
distributed and limited in time. Time
is one dimension, though not a special
dimension.

Here again we have something like
a one-dimensional representation crop-
ping up ; true, it is not a picture, as it
is a time distribution without spacial
dimensions, and if converted into light,
it could only be seen as a flickering
of the light. A more detailed con-
sideration of the production of such an
electrical representation will show a
number of interesting points.

The process can be separated into
three distinct functions, first the actual
break up or distortion of the picture so
that the two other functions may be
performed, second imposing a time
characteristic on the picture, third the
conversion of light intensities into
electrical intensities, which can be
ignored for the present.

Strip
Division

The first of the above functions is
actually a distortion in one dimension,
say the vertical, of the picture, and
consists in the first place, of making
all details in that dimension of approxi-
mately uniform size. Should a detail
of the original picture be larger in
the vertical dimension than the uniform
size chosen, then it is sub -divided to
form a number of details of uniform
size. If a detail of the original picture,
or a part of a larger detail after sub-
division in the vertical dimension
happens to be smaller than the uniform
size chosen, then its light intensity is
distorted, as well as the size, to obtain
a detail of the uniform size at some
other light intensity. In the second
place, the uniform details in the vertical
dimension can only occupy certain
positions which are integral multiples
of the uniform detail size apart. In
the other or horizontal dimension of
the picture, no distortion is imposed.

All that the last paragraph means, is
that the picture is divided into strips,
but as dealt with the uniformity of
detail size and the peculiar positioning
of the details in the vertical dimension
is emphasised. The reason for this
distortion is that the limitations in
the vertical dimension are neglected at
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the stage when the picture is converted
into an electrical representation, i.e.,
the electrical representation could not
be obtained without dropping the
limitations in one dimension of the
picture. Quite obviously, a one-
dimensional type of picture can readily
be converted into the electrical repre-
sentation, and therefore it is probable

Fig. i. The action of a cylindrical lens

that very definite advantages in picture
telegraphy and television will be
secured by its use.

It appears, therefore, that a one-
dimensional type of picture might have
advantages in cinematography, picture
telegraphy and television. Before any
further speculation on the possible
advantages of such a picture, it is
necessary to show that it can be obtained
practically, and also that it can be
converted into a normal two-dimen-
sional picture, to be intelligible to the
human eye.

The one-dimensional picture has been
given the name of " Stixograph," a
word derived from Greek to have the

Fig. 3. The focus of points lying in a line not
parallel to axis of curvature

approximate meaning of " a picture in
lines," and this name has been accepted
by the Patent Offices of the leading
countries. Before the use of this name
there was considerable misunderstand-
ing, and I tried various terms, only to
find that they were too literally
interpreted. For instance, at the
beginning I called it a " line picture "
to convey the idea that it was something
similar to the " line spectrum," in fact,
the idea of the Stixograph did actually
come from the line spectrum. Then
I tried " one-dimensional picture,"
" one -dimensionally defined picture,"
and later " one -dimensionally limited
picture." All these terms were taken
to mean that the picture had length
without breadth and therefore, could
not exist at all I It is remarkable how

difficult it is to explain an original idea
in ordinary words.

Scanning
Not Essential

In the following description of
Stixograph optical systems, it must be
clearly understood, that what is des-
cribed has nothing whatever to do with
scanning, any more than a camera lens
is concerned with scanning. This
warning is particularly for those who
are so obsessed with the scanning idea,
that any device for television becomes
a scanner to them. To such people, I
also definitely state that scanning is
not essential to television and has
introduced all the greatest difficulties.

One type of optical system will be
described in order that the different
optical functions can be thoroughly
understood. Later, different systems
will be given to show the comparative
advantages.

The best forms of Stixograph optical
systems use cylindrical lenses, and it is
useful to discuss their behaviour when
used to form images. A cylindrical
lens can only focus a point as a line at
the conjugate focus, as shown in Fig.
r. The image line is parallel to the
axis of curvature of the lens.

Several points, which are in a line
parallel to the axis of curvature, are
focused into one line in the image plane,
and considerable portion of that line
is a true integration of all the points.
This is, shown in Fig. z, where the
portion At is the true integration, the

Should two or more points lie in a
line parallel to that axis, then they form
only one integrated image line.

Two cylindrical lenses A and D in
Fig. 4 with their axes of curvature at
right angles, in all but one particular
separation of the lenses, will have two-

Fig. z. Diagram showing true integration

image planes C and E, in each of which
cylindrical images will be formed from
objects in the plane B. The lines of the
image in C will be parallel to the
axis of curvature of lens A in Fig. 4,
and the image lines in E will be at right
angles to that axis. The image plane
C of lens A may be before, at, in or
after lens D by suitable separation of A
and D.

All Stixograph optical systems use a
stepped device, known as an eschelon,
which has definite steps, displaced
relative to each other. One form is
shown in Fig. 5 and is a laminated
cylindrical lens (shown as the dotted
line structure), the axis of curvature
being normal to the plane of the.
laminations. The laminations are
linearly displaced transverse to the
optic axis as shown. In the displaced
arrangement, each lamination Lacts as
an independent cylindrical lens.*i-

-*641411110
4d

Fig. 4. Diagram showing the action of two cylindrical lenses

ed

3.1

id

remaining portions of the image line
outside of the portion A are imperfect
integrations and would not be used in
many cases.

Several points lying in a line which is
not parallel to the axis of curvature as
in Fig. 3 would, in the image plane, be
focused as an equal number of lines
parallel to each other and to the axis of
curvature.

A number of points arranged irre-
gularly would be focused in the image
as a number of lines parallel to each
other and to the axis of curvature.

The Complete
Stixograph System

A complete Stixograph optical
system, reduced to the most simple
form and stripped of collimator lenses,
stops and the like, is shown in Fig. 6,
in side, plan and perspective views. It
will be seen that it consists of a cylin-
drical object lens, having its axis
parallel to the planes of the laminations
of an echelon of the type shown in
Fig. 5. Consequently, the axes of
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curvature of the laminations are at
right angles to the axis of curvature of
the object lens.

It will, therefore, be appreciated that
each lamination together with the
object lens forms an arrangement of
crossed cylindricals as shown in Fig. 4
and each lamination will have an
independent optic axis through the
object lens to the object viewed by the
system.

The object lens A in Fig. 6 viewing
the object B will form a cylindrical

Fig. 5. Diagram showing the formation of the
echelon

image in the plane C, as described in
connection with Figs. 1, a and 3. The
plane C is also approximately the plane
containing all the entrant surfaces l of
the laminations of the echelon D. The
image formed at C has vertical definition
only, and is generally in the best forms
of Stixograph optical apparatus, the
point at which vertical definition is
eliminated. The lamination a can only
receive light from the strip i of the
object B, because of the focusing' action
of A. Similarly the lamination b
receives light only from the strip 2,
which is adjacent to and above i in B,
for as no two laminations overlap
vertically in the plane C, each lamina-
tion can only receive light from an
individual and independent strip of B.

The surfaces of the laminations which
are in contact are polished, but are not

Fig. 7. Diagram showing the internal reflection,

in optical contact, consequently light
entering a lamination from B cannot
pass from that lamination to adjacent
ones, but is internally reflected. Each
lamination acts like two parallel mirrors
and light is reflected repeatedly in
the vertical dimension between the

two horizontal surfaces of the lamination
though not in the horizontal dimension.

'I his internal reflection is shown in
Fig. 7, where the two points P and p
represent focused image points. Light
from the point P is shown by full lines
and that from p by dotted lines. It
will be noted that internal reflection
integrates the light from these two
points in a direction at right angles to
the two reflecting surfaces.

Returning to Fig. 6, it will be seen
that light emerging from an echelon
lamination is, in the vertical dimension,
an integration of all light entering the
lamination from the object B. This
means that even if the object lens A
focuses several lines on one lamination,
they all merge to form one hand in the
vertical direction.

The
Action

It is interesting to note at this point
what has actually taken place. First,
vertically the picture has been divided

limitations of size and position of
details in the vertical dimension.

The last requirement is that the
details of the picture shall be so
arranged, that they cannot interfere
with each other, no matter what size
they assume in the vertical dimension.
It should be understood that this
assumed size bears no relation whatever
to the size of details in the picture and
is of no consequence, seeing that it
may be infinitely great or small without
affecting the picture at all.

This last requirement is obtained
through the transverse (horizontal)
displacement of the echelon laminations.
In Fig. 6 each lamination being a cylin-
drical lens will form an independent
image of the object B in the plane4E.
Each image consists of parallel vertical
lines, i.e., is a cylindrical image as
previously described. As each lamina-
tion, due to the object lens A can only
receive light from an individual strip of
B (e.g., a receives light only from the
strip i) then the image it forms in plane
E can only be an image of details

B

SIDE VIEW

Fig. 6, The complete Stixograph optical system

E

_ - -

E

E

into horizontal strips, which if the
laminations of the echelon are of equal
thickness, are of equal width. Second-
ly, the vertical definition of the picture
has been reduced, so that all the details
are of uniform size. Thirdly, the
uniform details can vertically only
occupy certain positions, and the
distance between two of those positions
must be an integral multiple of the
uniform size of detail. These are all
but one of the necessary requirements
for the elimination of all definition and

horizontally disposed in an individual
strip of B. Similarly, the image
formed by each lamination is of an
individual strip of B.

Each lamination of D is displaced
horizontally relative to adjacent lamina-
tions, in fact, relative to any lamination,
consequently the image it forms is
horizontally displaced from any of
the images formed by other laminations.
With a suitable amount of lateral
displacement between adjacent lamina -

(Continued on page 134)
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IDEAL FOR THE BEGINNER

A Disc Receiver
INCORPORATING SEVERAL

DISTINCTIVE FEATURES

By L. A. Chapman

ALTHOUGH amateurs are usually
prepared to follow an approved
and tested design to get results,

there is the type of constructor who
much prefers to know the whys and
wherefores. I therefore propose to
discuss briefly the need that led to this
and that arrangement in this particular
assembly of parts.

I will deal first with the chassis.
This form of construction was decided
upon for a number of reasons. It
affords great stability and it permits
the use of a shorter stand or support for
the motor, thus keeping the centre of
gravity low.

The overall height of the condenser -
lens assembly is also maintained at a
reasonable height. Finally, for those
who possess a small commercial mains
unit for supplying the striking energy
for the modulator neon, there is ample
space beneath the chassis and imme-
diately under the switch panel to
house this.

Rigidity in the mounting of the
motor which drives the scanning disc

is a very im-
portant feature.
Quite a number
of different
cradle designs
may suggest
themselves to
those who handle
the Mervyn motor for the first time.
I chose the skeleton arrangement of
strip and angle brass which, I felt sure,
would give me all the strength and
rigidity required and the finished cradle
is light, strong, and cheap. The total
cost of the materials for this motor -
stand was two shillings. I used brass
rivets for holding together the different
sections of the framework.

There are two points in the assembly
of this cradle. Make each end -piece
and foot first, and finally rivet the two
together by means of the lower
cross -members. Also, do not drill or
mark the holes in the upright angle -
brass members for the screws which
screw into the aluminium frame of
the motor, until the cradle has been

completely assembled.

Here is the complete receiver in its cabinet. The appearance
is particularly neat

Alignment
of Parts

The height of the
centre of the spindle
from the top -surface
of the chassis, must
be the same as the
centre of the scanning
aperture at the rear of
the lens assembly, and
also the centre for the
mounting of the two
lenses. I suggest,
therefore, that the
wooden base for the
lens assembly be next
prepared. The runner
bars may be mounted
on it together with the
metal side -pieces and

This disc machine has many useful refinements including
adjustable lenses and a simplified system of control. Its
construction is well within the ability of any amateur.'

metal back. A line should then be
drawn down the exact centre of the
metal back -piece and a further line
should also be marked to indicate the

LIST OF PARTS.
16 -inch Disc.
Motor
Motor Rheostat
Condenser lenses
Lens hood assembly
Switch panel and window
2 Panel brackets ..
3 On -off switches, and a C.O. switch
5 -ampere plug and socket
Flat -plate neon ..
Indicator neon

Cabinet and chassis
3 Terminals marked " earth," " 2

plus L.S." and " plus input "

Ebonite terminal strip, 4 x 2 ..
L.F. smoothing choke, 2o -henry

Peto Scott.
Mervyn.
Mervyn.
Peto Scott.
Peto Scott.
Peto Scott.
Peto Scott.
Bulgin.
Bulgin.
G.E.C.
G.E.C.
(state vol-
tage of A.C.
supply).
Peto Scott.

Belling &
Lee.

Peto Scott.

Parmeko.
Brass for motor mounting

Lamp holders Local elec-
trical
stores.

Sundry wire, screws and 4BA nuts and bolts.

centre of the front of the lens -assembly
base.

The motor, it will be seen, is mounted
half an inch to one side of the centre of
the chassis. The distance between the
centre of the motor spindle and the
centre of the inner and outer holes in
the scanning disc is exactly Thin.
This distance should be measured off
and marked with a line from front to
back of the chassis. Upon this line
rests the centre of the lens assembly and
also the centre for the flat -plate neon
lamp holder.
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These last two accessories should
be screwed into position to simplify
the next operation. This consists of
mounting the scanning disc on the
motor spindle and then marking out
the confines of the scanning aperture
on the back -plate of the lens assembly.
This is accomplished with a needle
which is first put through the outer
hole in the scanning disc and the point
allowed to run lightly over the surface
of the metal back -plate. The same
procedure is adopted in regard to the
inner hole in the scanning disc. The
correct curvature for the scanning
aperurte is thus assured. All that now
remains is to see that the centre of this
aperture, from the baseboard upwards,
coincides with the height of the
motor -spindle centre. The distance
between consecutive holes in the
scanning disc should now be measured,
then halved, and this final measurement
marked off on each side of the horizontal
centre line of the scanning aperture.

When this is done, the scanning -

4 33q

Lb.+ II

aperture hole may be cut out. I used
a graving tool, cutting deep into the
metal until I managed to tear out the
section not required. A fine file may
be used to finish off.

The remainder of the lens assembly is
quite simple to construct. If the
sliding feet are placed upon the runner
bars and the cross -pieces and supporting
brackets are temporarily mounted in
position, the correct dimensions for
the front lens -carrier may be deter-
mined. This wooden carrier may
then be cut, the lens mounted in posi-
tion, the cowl assembly made and
fitted, and, finally, the whole arrange-
ment permanently screwed together.

The Switch
Panel

I decided to have the switches in an
easily accessible position at the front,
and to match up the scanning aperture
in the cabinet with another aperture to
take the switch panel. Further, I had

Terminal Saw
4'x2"

Disc

2

Wood Chassis 4 Deep
Overall

20"

already hit upon the idea of incor-
porating a " vision " indicator to allow
correct adjustment of the speed of
the motor.

The full benefit of this arrangement
will be appreciated when the apparatus
is completely enclosed in its cabinet
and the instrument connected up to
receive a transmission.

The switches mounted on the panel
from left to right are, indicator neon

Coupling
Choke

Indicator Neon

74.

Dla.

MaitsUng
Output

34.

U..11

it

II

A.C.Mains Input
asa'

A plan view of the disc receiver showing the wiring. 7A large-scale blueprint is available, price II -
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" on " and " off," motor " on " and
" off," modulator neon -current " on "
and " off," and modulator -loud
speaker " change over."

The method of getting the speed of
the motor accurate is quite simple.
A neon indicator lamp when used on a

Motor 9uPport
I off &are.

Termnal 51110
Moontinq MOM

4 Lesks46 Melt B.
each 54t; L0.1

Moir rie.di.t

4, *Vx2i4.44gle Br4c)4,45

Details of the motor stand.

50 -cycle supply, and in conjunction
with a scanning -disc having eight
spokes provides a stroboscopic effect
which gives the appearance that the
eight spokes of the disc are standing
still when the motor is actually revol-
ving at the correct speed.

is required for the initial working
of the modulator neon. I use a
Regentone mains unit capable of
delivering 25 milliamperes at 16o volts.
This, I find, supplies the neon with
about 15 milliamperes of current at
18o to zoo volts-just sufficient to give
me a clear and well-defined picture.

Connections
to Receiver

A system of choke coupling has been
adopted for connecting this visor to
the wireless receiver. A choke for
this purpose is permanently arranged
in the vision instrument immediately
behind the switch panel. Even so,
it is still necessary for a standard choke -
filter and condenser arrangement to be
incorporated in the actual receiver.
Instead of connecting the output from
the filter -circuit condenser direct to the
loud -speaker, it is first taken to the
terminal at the rear of the visor marked
" positive input." The connection to
the loud -speaker is then taken from
the terminal marked " positive L.S."
on this same terminal strip, the other
loud -speaker terminal being joined to
negative H.T. in the receiver. If the
terminal marked " earth " on the ter-
minal strip is now connected to the
earth terminal on the receiver, the
whole of the connecting links between
receiver and visor are complete.

It now only remains to connect up
the power to the 5 -ampere plug -and -

settle down to a constant speed. If
you receive negative pictures, try
changing the type of detection in your
receiver. For instance, if you use
leaky -grid change to anode -bend, or
vice versa.

Practical Notes
IT is common practice to connect a
neon tube directly into the anode
circuit of an output valve ; this may
be all very well with a triode valve,
but with a pentode there is considerable
danger of flashing over and condenser
breakdown if the neon is not shunted
with a resistance.

Television in colour with the
cathode-ray tube may be an accom-
plished fact in the not far distant
future ; experiments are being con-
ducted abroad, with the greatest
secrecy, using a screen material that
glows with a different colour when
bombarded by electrons travelling at
different velocity. At present the
colour range is limited.

One of the greatest advantages of
the mirror drum is that almost true
white light is obtainable ; many years
ago there was a saying among cine-
matograph experts that a white pro-
jector light was halfway towards colour
films.

Here are fully dimensioned drawings
of t', ight tunnel and lens mount.

Modulator -neon
Striking Supply

Mention has already been made of
the fact that a separate source of energy

socket fitting to begin the first
experiment in vision -picture reception.

Switch on the motor at least twenty
minutes before the start of a programme
so as to give it time to warm up and

When making a time base using a
saturated diode as the constant -current
device, remember that a bright emitter
valve is superior to the modern low
temperature valve.
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The information in this

article, by J. SIEGER,

is based upon experi-

ments conducted in the

Scophony Laboratory

The Characteristics
FOR television receiver systems

using moderate definition of not
more than 4o lines, and where a

line or spot source of illumination is
required, the mercury vapour lamp has

34 MM.

GLASS TUBE 25MM
APPROX

120mm

CATHODE ANODE

A diagram of the type D2 G.E.C. mercury
recording tube.

certain advantages over other gas -
discharge tubes. In the Nipkow disc
type of receiver the flat plate neon tube

LIMITING
RESISTOR

G.B.

I-I.T.+
300-500v

Transformer -coupled arrangement of mercury lamp
where H.T. voltage is limited. The resistor is

essential for current limitation.

of

where mercury -vapour

lamps are used for their

low -definition s y stem

employing the rotating

echelon.

_Mercury Lamps
is used, but the brightness suffers
somewhat owing to the large area over
which the discharge takes place.

How the Glow
Discharge Tube Operates

A brief explanation here, of the way
in which a glow -discharge tube operates
will not be out of place. If two elec-
trodes are enclosed in a glass tube, and
a potential is applied, a discharge will
take place, and this will be in the form
of a spark ; in air something approach-
ing zo,000 volts is required to discharge
across a 1 in. gap. If now the glass
tube is slowly evacuated, the spark will
gradually increase its diameter, and
will become silent. The discharge will
then fill the entire tube. If a gas, such
as neon or mercury vapour, is intro-
duced into the tube, at a suitable
pressure, a similar phenomenon takes
place, but owing to the decreased
resistance of the medium, ionisation
takes place with considerably less
potential. If now the current density
of the discharge is made to change, so
does the intrinsic brilliancy; that is, an
increase of current will give increased
light and vice versa.

Discharge tubes of various types are
used commercially now in large quan-
tities for outdoor signs, recording, etc.
The tubes which interest us particularly
are those which have been specially
manufactured for similar purposes to

CD

S

*00 450 SOB V.

The characteristic curve of the G.E.C. Dz
recording tube. Resistance arrangement of mercury lamp.

television; that is recording tubes for
sound. Some of the best known of
these are the recording mercury vapour
lamps, made by the General Electric
Co., Ltd.

The photograph shows a typical tube

8

S

MILLIAMPERES TUBE CURRENT

I

15.000 OHMS

SO °OHM

a -

Characteristic curve of mercury -vapour tube

made by this firm. The glow discharge
is made to take place between the metal
electrode parallel to a glass tube, which
has an electrode at the bottom. The
discharge takes place in the glass tube.
Although it is primarily intended to be
viewed end on for sound recording

G.R
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purposes, ample light is given from the
glass tube linearly, the line of light being
about one inch long.

The advantages of using a mercury
tube for television can be summed up
as follows :

Firstly, the ease with which this

A useful circuit where voltage is limited the value
of the resistor should be equal to the optimum load
of the valve, the amount of modulation being con-

trolled by moving the slider.

tube can be used in conjunction with a
small output stage ; for operation a
maximum of about 3o m.a. is sufficient
to give good brightness. Secondly,
the blue -white colour is pleasing to the
eye, and with a television picture gives
a better photographic effect than the
neon tube.

30,000 cycles. This is the first dis-
advantage, for it means that the mercury
tube can only be used for low -definition
pictures.

A suitable type is the D.z recording
tube made by the General Electric Co.,
Ltd. Its operating potential is from
300-450 v., and the most suitable
steady running current is about z 5 m.a.
The electrode inside the inner tube is
the cathode, the other one of course
being the anode. The cathode is con-
nected to the grid pin on the valve
base, the anode being joined to the
anode pin.

Methods of
Using the Tube

The most suitable way to use this
tube is directly in the anode circuit of
an ordinary power valve, which should
have a mean current of z5 m.a., because
as the tube is made without a resistor
in the lamp base the tube current must
always be limited by a series resistance
of a few thousand ohms ; when used
directly in the anode circuit of a valve
this, however, is unnecessary.

The striking potential is some loo
or more volts above the running poten-
tial, and the usual method employed to
start the discharge is to set the tube
volts at about 450 and use the discharge
from an ordinary spark coil momen-
tarily. Another method is to use a
small transformer with an A.C. output
of between Boo ---r000 volts, in series

available, as, assuming the output valve
nominally requires zoo volts and the
mercury tube requires a minimum of
300 volts, at least Soo volts must be
available for the last stage. This might
be a disadvantage in some cases and an
alternative circuit is shown in which

Recommended rircuit for use with a mercury -vapour
lamp, the current is controlled by means of the

bias resistor.

the tube is not used directly in the anode
circuit, but across the H.T. total supply,
modulation being applied by a trans-
former.

This method is not to be recom-
mended unless a very good transformer
is used. As most television enthusiasts
know, a transformer certainly tends to
spoil a good picture.

Methods of starting mercury -vapour discharge.

H.T.+

SHORT SPARK GAP

111-1

0
SPARK COIL

Using a spark coil. A transformer fed from A.C. mains.

HT+

BUTTON SWITCH

if
HIGH INDUCTANCE

CHOKE
Using a bigb-inductance choke.

Frequency
Response

The frequency response of a mercury
lamp has been tested up to one million
cycles, but the maximum which is
required for a 3o -line television picture
is not more than 12,000 cycles, which
is, therefore, well within the scope of
the tube.

On certain experiments, it was found
that the maximum modulation fre-
quency which could be applied was

with the limiting resistor again momen-
tarily applied across the tube. This
transformer can be an ordinary 5 -1 L.F.
type, used with zoo volts A.C. mains.

Still another method which is very
satisfactory and very easy, is to connect
an ordinary smoothing choke momen-
tarily across the tube ; the inductive
kick given by this choke is usually
sufficient to start the discharge.

It is essential when using the mercury
tube directly in the anode circuit of a
valve, to have sufficient extra volts

An alternative circuit to this is also
shown, in which a resistor is connected
in the anode circuit, the tube being
connected in shunt with the valve.

A typical characteristic curve of
G.E.C. mercury tubes is given, and
also one of a special type of tube. In
this curve it will be seen that the
impedance of the tube varies with the
current density, and at Go m.a. the
impedance is just under 5 ,000 ohms.
It will be clear then, that a tube of this

(Continued at foot of next page.)
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News from Abroad
By OUR SPECIAL CORRESPONDENTS

Italy

Ultra -short Wave
Transmissions

Ente Italiano par le Audizione
Radiofoniche started experimental tele-
vision transmissions from the experi-
mental broadcasting Stations at Rome
and Turin. The transmissions take
place on ultra -short wave bands, and
the wave band employed is from 5 to
8 metres. t 8o lines are used. Although
the transmissions consist chiefly of
films, living objects and short plays are
also televised.

America

A Sound and
Vision Comparison

Mr. J. G. Maloff of the R.C.A.
Victor Company Incorporated, of
Camden, New Jersey, discussing prob-
lems of cathode-ray television, makes
the following interesting comparison :

He says that the fastest speed of
speech transmission is about zoo words
per minute, it covers a frequency band
up to 5,000 cycles at least, and for its
transmission requires an air channel

o kilocycles wide. For television
transmissions at about 24 frames or
pictures per second the channel required
is about z megacycles, or zoo times
wider than the channel required for
speech transmissions. This television
channel then would accommodate
40,000 words per minute. In other
words, one picture or frame is trans-
mitted for the cost of z8 words of air
space.

Television Recommendations
Made to the Radio Commission

A special radio commission made
recommendations to the Federal Radio
Commission following approval by the
R.M.A. Television Committee, of
which Mr. D. F. Replogle is chairman
(as reported in last month's TELEVISION)
and also of a special R.M.A. committee
headed by Mr. Walter E. Holland.
The organization has formally requested

the Radio Commission to reserve for
television service, a continuous band
of frequencies from 4o megacycles to
at least in the neighbourhood of Ho
megacycles. The R.M.A. resolution
also declared that from present indica-
tions, the television requirements of
the future will be such that assignments
in the television band should be at
least 4 megacycles wide, to provide
continuous entertainment and television
service.

Farnsworth
Patents

Mr. Philo T. Farnsworth, assigned
Television Laboratories Ltd., of San
Francisco, and Pl adelphia, nearly
too patents which cover every detail
in the successful reproduction of
motion pictures by radio, including the
transmission of living objects. The
transmissions are to take place on a
wavelength of approximately 5 metres.
The received images are reproduced in
brilliant black and white. A motion
picture contains 90,000 elements,
repeated at a rate of 24 pictures per
second (3oo-line scanning is employed).
The sound part is also transmitted on
ultra -short waves.

Germany
The Question
of Programmes

In television circles the question of
programmes is being discussed at
great length. It is considered in
Germany that a satisfactory solution
of television programmes has not
been found either in Germany or
abroad. It is stressed that one has to
take the programme side of television
service most seriously, as it may
become easily a crucial problem, as
soon as the technical difficulties of
transmission on ultra -short waves are
solved.

It is considered that films will be
definitely the subject to be transmitted,
but it is emphasised that standard
talkie films should not be transmitted,
as this would incline the public to make
comparison between the television
image and the film.

C. Lorenz Take
Up Television

The well-known German firm,
Messrs. C. Lorenz A.G., who supplied
the Heilsberg, Leipzig, Munich and
Frankfurt high -power stations and are
a subsidiary of Standard Telephones
and Cables, Ltd., London, have recently
taken up work on television. The
well-known experimental worker and
inventor, Baron Manfred von Ardenne
is one of the main collaborators. It
will be remembered that Baron von
Ardenne was previously associated
with the Lowe radio people who have
since opened a television laboratory of
their own.

Direct Scanning
for 180 lines

The opening by the German Post
Office of a new experimental t8o-line
television service with two ultra -short
wave transmitters is expected in April.
The programmes will not only consist
of film transmissions as The " Fernseh
A.G." are at present developing scan-
ning apparatus for the television of
actual scenes. It is a well-known fact
that direct scanning with as many as
18o lines per picture presents a very
difficult task.

" The Characteristics of Mercury Lamps "
(Continued from preceding page)

sort can be used in the anode circuit of
a pentode valve.

In my experiments with mercury
tubes, I have found that a pentode is
the most suitable valve to use ; there
are many valves of the small output
class which are suitable, namely, the
MPT4. Marconi or Osram Catkin, the
Pen4VA Mullard and others.

It is advisable always to use a
milliammeter in the anode circuit with
a control either on the grid bias of the
valve or in the anode curcuit so that
the current density can be varied. It
will be found that with too high current
the picture becomes hard, and with too
low a current, besides the light being
very poor, the tube tends to oscillate
and a number of little beads will be
seen on the picture. Various tubes
have various operating characteristics,
and these can be easily found out by
experiment.
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Operating

The Mirror Screw
This article, by E. L. Gardiner, B.Sc., deals at length with the operation
of a mirror -screw receiver of the type of which constructional details

were given in the January issue of " Television."

0 N account of its simplicity and
high efficiency, the mirror screw
is quickly gaining popularity as

it is a very good scanning device for
use in home reception of the present
3o -line transmissions. The purpose of
the present article therefore is to offer
advice to those experimenters who
having obtained or constructed a
satisfactory screw are considering how
best to incorporate it into a complete
receiver.

I intend to offer suggestions in the
choice of the other apparatus to use
with any good screw, which will apply
to practically all cases, and to larger
numbers of lines than 3o. It must be
borne in mind that the mirror screw
is better suited than most older systems
for a large number of scanning lines,

MIRROR SCREW TOOTHED WHEEL
AND SYNC. COILS

E-1
BELT DRIVE FLEXIBLE COUPLING

AND EXTRA BEARING
IF USED

MOTOR

A suggested layout for driving a mirror screw by
step-down belt gearing,

and in general its relative superiority
increases as the number of lines is
increased and also when horizontal
scanning is used.

Driving
the Screw

There are two chief problems to be
considered in setting up a screw
receiver of the simple kind, and which
are in every sense fundamental. One
is the method adopted to rotate the
screw, with which is included syn-
chronising arrangements ; and the
second is the choice and arrangement
of the light source.

The first of these may appear too
simple to deserve much consideration,

but in actual practice the
wise choice of a motor
makes all the difference in
the result obtained.

Most experimenters have
at some time in their
work had experience with
the simple disc receiver
and I cannot too strongly
advise every television
experimenter to get ex-
perience with this type
of receiver because the

The mirror -screw receiver is very simple to construct. De-
tails of the one shown above were given in the January

issue of "Television."

experience gained in its operation is
invaluable ground work for success
with mirror -drum and other rather
more difficult systems. Everyone who
has used an ordinary disc will have
noticed the comparatively good syn-
chronisation which can be obtained
with it in comparison with a small
diameter mirror -drum ; many opera-
tors can hold a disc image practically
stationary by hand rheostat or friction
control alone for long periods, provided
that the motor is a good one and the
disc well balanced.

Fly -wheel
Effect

The key to this comparative ease of
handling lies of course in the fly wheel
effect of a scanning disc which tends
to hold the speed of the disc steady
against small variations in motor speed.
A second factor of almost equal impor-
tance is that the type of motor generally
used with a disc is of about the right
power to drive the disc at scanning
speed, but has not the reserve of power
to drive it very much faster, owing to

APPOR SCREW
LINE LAMP END VIEW

a-OTEETIOI MIRRORCLOSE

I -OPTIONAL
I CYLINDRICAL

LENS EYE Off
LOOKER

Suggested circuit for stabilising a mains driven
motor that is too powerful.

the rapid increase of air resistance
which occurs as the speed of rotation
of a disc of large diameter is increased.
Those who have tried a disc on the
spindle of a high-powered motor of,
say k horse power will have noticed

MIRROR SCREW

MOTOR SYNCHRONISING
GEAR

FLY WHEEL OR
OLD DISC

A simple 2vay of stabilising motor speed

how very much harder it becomes to
get the correct scanning speed and to
hold it by hand control.

The Best
Motive Power

Easy handling comes with the motor
of just enough power, but not too
much. Luckily this consideration also
fits in with that of low cost and low
current consumption.

Of course, the use of a motor
designed and wound to run at a speed
as nearly as possible to 75o r.p.m. is
also a great help ; unfortunately this
speed is very low for motors of small
power, size and cost, and the optimum
speed of such motors usually approxi-
mates to 3,000 r.p.m. This is especially
the case with second-hand fan motors,
and the like.

103



l'aP/ISION MARCH, 1934

When changing over from-a disc
to a mirror drum of much smaller
diameter, used with the same motor,
it is generally found that even if the
drum is considerably heavier, the motor
tends to run at far too high a speed.
Moreover, when additional series resis-
tance is used to reduce its speed, the
motor tends to " run away " from true
scanning speed very easily, due to the
fact that with high series resistance and
small load the motor is working on a
very unstable part of its operating
curve, and that there is less inertia
effect and air resistance to stabilise it.
Another defect is a tendency for the
image to rock when synchronised,
making the use of a flexible coupling
between the drum and driving motor
desirable.

Actually, the solution of this speed
instability would be simply a lower
powered motor, as the average motor
suited to a disc is too powerful for
ideal use with a small mirror drum.
But few of us want to change the motor
unless really necessary, and so a
compromise is generally effected.

Speed
Control

This discussion is intended to lead
up to the case of the mirror screw in a
logical manner, since here we have a
case of a scanning device which is
much lighter than a mirror drum of the
usual type. A typical screw of outside
diameter between two and five inches
may have a similar ratio of weight to
inertia as an average disc, but the power
needed to rotate it would be perhaps
a tenth only, so that a disc motor is
very far from the right thing to use.

Very high series resistance is needed,
and so the motor becomes very unstable
and runs away on the slightest provoca-
don. Control by hand becomes almost
an impossibility.

This does not mean that a normal
size of motor as used for disc or drum
working cannot be used, and in the
case of the more expensive and larger
motors which are designed to a large
extent for low speed, quite good
results may be expected with care ; but
the less expensive types of motors in
which the speed regulation charac-
teristics are not quite so good may be
expected to give trouble in speed
adjustment. A saving factor is that
the light mirror screw needs less power
for electrical synchronisation, and with
an efficient synchroniser this may go
a long way in compensating for the
unsuitability of the motor to which it
is attached, as long as the synchroniser
has control of the speed.

Fortunately, however, there are
several simple schemes by which ease
of handling can be retained. If it is
desired to retain the too powerful
motor previously used for a disc or
drum, the characteristics of this can be
enormously improved by placing on
the other end of its spindle, or wherever
there is room, a suitable flywheel,
which might be an old disc, or a small
disc without holes 'made up for the
purpose. This expedient is bulky, and
perhaps more useful when making
tests, than for incorporation in a
receiver design ; but nevertheless it is
often most helpful. A heavy fly -wheel
of smaller diameter can, of course, be
used with nearly equal success, and the
writer has seen the fly -wheel from a
small gas engine giving good service
in this position.

In the case of low -voltage motors
working from batteries the case is
easier, since far better stability is to be
expected if the voltage of the battery
is reduced by removing cells from the
circuit, instead of increasing the series
resistance. An equivalent if smaller
effect in the case of mains motors
results from feeding the motor from a
tapping on a relatively low resistance
potential divider connected across the
mains, a small adjustable resistance
being used as well for fine setting.

and suitable values are
shown together with diagrams illus-
trating the other points just mentioned.
Of course, all these remarks on elec-
trical stability refer mainly to the
series -wound motors in general use,
and to a lesser extent to shunt or
compound -wound motors.

Reduction
Gearing

A second and in many ways a better
method of attack is that used in the
mirror -screw receiver recently des-
cribed in this journal, in which a
standard motor is used but coupled to
the spindle which carries the screw by
a step-down belt drive. This scheme
operates because the motor is run at a
much higher speed than that of the
screw ; thus if a pulley -ratio of 4 :

be chosen, the motor can run at 3,000
r.p.m. which is about the most suitable
speed of most small mains motors, and
one at which they tend to stay fairly
constant. The use of a reduction gear
also increases the effect of the inertia of
the screw in stabilising the motor by
four times.

The motor at high speed will be
running under better conditions in
other respects ; it should keep cooler,
and take less current from the mains.

With this arrangement any electrical
synchronising arrangement used must
be mounted on the spindle which
carries the screw.

An elastic belt will give to some
extent the effect of a spring coupling.
A definite spring coupling device if
used should lie between the screw and
the remainder of the screw -spindle
which carries the driving pulley and
synchronising gear.

Having now suggested a few points
to watch in selecting a suitable motor,
the remaining component essential for
satisfactory reception is a suitable light
source. The correct lamp for use with
the mirror -screw of course, is one
giving a long narrow line of light, the
length of which should be rather
greater than the width of the screw
measured along its spindle, and the
best width between about one and
three millimetres according to the
dimensions of the screw used. This
width is easily found experimentally
after the apparatus has been set up, by
the simple expedient of masking off
the line of light by means of opaque
black paint upon the glass envelope
until the stationary scanning spot
appears a true square.

With most neon lamps it will be
found that when the plates are viewed
edge on, a line of light can be seen, of
suitable dimensions for mirror -screw
use. This can be used as it is, or better
by conversion into a parallel pencil
of rays by means of a cylindrical lens
of fairly long focal length.

In our next issue various
arrangements of the optical
system will be described and
methods of providing current

for the lamp.

Ultra Short-wave
Transmissions in Berlin

Early in April it is hoped to open
an experimental television service on
ultra short -waves in Berlin. The
present ultra short-wave transmitter
which has been working for the past
year will be used for sound trans-
missions, and the new transmitter
which was recently ordered by the
Post Office will undertake 18o -line
television transmissions. This means
that Berlin will have a sight -and -sound
experimental television service within
a few months.

A recent demonstration in the
German Post Office laboratories
showed further improvement on the
pictures shown at the Radio Exhibition.
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Lydia Sokolova, Ballerina of the Diaghileff
in the programme' of February 14

As I write, the removal is in
progress. Programmes are sus-
pended and engineers are shifting

their apparatus from Broadcasting
House to Number 16, Portland Place,
where a sound -proof partition with a
plate -glass window five feet square now
divides the drawing -room on the first
floor. On one side is the studio, on
the other the projection room, and, as
at Broadcasting House, a shaft of light
from the scanner will be directed
through the window to the scene in the
studio. Both rooms have a parquet
floor in which a duct has been cut to
carry the wiring. In the projection
room, a few feet from the scanner are
two desks with panels, one controlling
sound and the other vision. Between
the panels is a seat for the Programme
Director, who will thus be able to
supervise both sound and vision with-
out having to leave his place. To the
left of these controls and within easy
reach is a table for the small caption
machine and against the wall in front
are two visors and a loud -speaker for
checking the programme.

During transmission one screen will
show a picture received via ether from
Brookmans Park through an aerial on
the roof, while the picture in the other
visor will be reproduced by line from
the studio. So it will be possible to
compare a line with a radio image in
every programme and there will be no
risk of transmitting a negative picture
as happened once at Broadcasting
House.

* * *
The new quarters are a great

improvement on Studio BB in the
basement at Broadcasting House. The

engineers have at least six times more
space for their gear in the projector
room and the studio itself is larger.
Both rooms are lofty and have large
windows which will carry away the
heat of the arcs when pictures are not
being broadcast. The three windows
of the studio overlooking Portland
Place have been covered with white
boards which open in casement fashion
and when closed fit flush to the wall
which forms the backscreen. There is
an advantage here, for the projector
will have a lateral swing of about
thirty feet, giving the dancers in par-
ticular much greater scope. I shall be
interested to see what use the producer
makes of this extra space. When
needed, it should be possible to fit up
two separate screens side by side and to
swing the projector from one set to the
other.

Two large dressing -rooms have been
equipped at the rear of the house on
the same floor, and offices for the staff
and another dressing -room have been
furnished on the floor above.

Acoustic board cut in slabs, resem-
bling paving stone, cover the walls and

Laurie Devine wearing a period dress in whit.
she appeared on February 13

ceiling of studio and control room,
giving a suitably " dead " effect to all
sound. For ordinary purposes the
studio is lit by pendant lamps which are
all controlled by a slow -fading switch
in the projector room. So no flash will
be seen in the picture as the lights are
raised or lowered and the studio can be
lit to any intensity desired.

For a personal appearance without
make-up, engineers used to fit a blue
arc in the projector, then they tried a
red filter, but when the Duke of
Marlborough took his place before the
scanner, I noticed that no change was
made in the machine. Experience has
shown that only a very slight improve-
ment results from altering the light and,
as the process slows up production, the
practice has now been discarded. The
producer feels that he cannot ask an
illustrious guest to submit his face to
the paint -box, and what the programme
lacks in definition it gains in distinc-
tion. Though the reflection from his
stiff white shirt did not improve the
picture, the Duke was a good subject
for television, and the resemblance to
his kinsman Winston Churchill was
remarked by everyone present in the
checking room at Broadcasting House
that evening.

The Duke found his appearance in
the picture less of an ordeal than many
others who have graced the studio.
Once again the powers of the system
were tested by the exhibition of a queer
assortment of objects and the producer
was able to demonstrate, to my satis-
faction at least, that these displays are
well worth giving.
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A new use was found for the
miniature transmitter on the same
evening, when works of art were
televised which could not have been
shown by other means. A coloured
miniature of Queen Anne, several old
pencil drawings, three engraved playing
cards and the pages of an ancient book
were focused in turn by the little
machine. The cards had a political
interest, for Charles the Third of Spain
represented the King of Clubs, a
contemporary lady the Queen of Hearts,
and a Prince was the Knave of Clubs.
It would have been a pity to miss these
little exhibits and Eustace Robb should
have the credit for this ingenious
presentation.

After seeing Anny Fligg in the
studio dressed in diaphanous material
without the usual black and white
contrast, I was surprised to find that
she made such an effective picture in
the visor. Hurrying back to the studio
to discover the secret, I found that the
explanation lay in the deep shadows
which were thrown on her gown by
cells placed in odd positions on the
floor. The object was to secure the
effect of flickering firelight, and the
producer, by turning the controls of the
cells up and down in time to the music,
gained a peculiar rhythmic effect. As
the output from one cell was raised,

the strength of another was reduced.
The novelty may have puzzled some
lookers.

We have grown accustomed to
transmissions on four nights each week
but as we were warned by the B.B.C.
in December last, the time allotted to

3o -line " pictures will be reduced
from the end of March. Engineers at
Broadcasting House are continuing
their experiments with ultra -short wave
systems which give higher definition
and meanwhile our entertainment will
be concentrated in two programmes
per week.

* *

In Sir Thomas Beecham a cynically
humorous outlook conceals a kind
heart, and it was typical of the great
conductor's consideration for his
artists that he fixed rehearsals of the
Philharmonic Orchestra which allowed
Cyril Smith to get to Broadcasting
House for rehearsals on the day when
we saw Thea Philips, Alicia Markova
and Gavin Gordon. A sinister effect
was achieved by low lighting for
Gordon's Mephistopheles. Thea
Philips is a favourite concert artist and
the appearance of Markova adds yet
another well-known name to the list of
famous dancers who have faced the
projector. A celeste was heard for the
first time in television during this
programme.

Ediswan portable cathode-ray tube 2equipment shown partly withdrawn from its case.
Underneath the tube can be seen the tbyratron for the time -base. On the front panel

are the controls for the time -base and for the focusing tube

The performance of the Vardel
Four emphasised the need for a vertical
movement in the projection apparatus,
for several times the boys in this
amazing acrobatic troup were sent
hurtling towards the ceiling out of
range of the light. I was particularly
impressed by the scene when the man
lay on the floor with a boy spinning
on his upturned feet.

* * *

In case you were in doubt, the
" Loch Ness Monster " displayed by
John Tilley was a monstrous little
creature in grey rubber about eighteen
inches from snout to tail. He was
transmitted from the big cells.

* * *

The producer is determined not to
embarrass his staff with complicated
programmes for the first few days in
the new studio. They will have
plenty to do settling in and no ambitious
production is to be expected before the
middle of March. To simplify things
and limit rehearsal, the programme of
February z6 will be repeated on
February z8, so Anona Wynn,
Kenneth Blain, Leslie Douglas and
the Eight Step Sisters will then be seen
and heard again. Other engagements
include Harold Stern, Leoni Zifado,
Birgitta and Anton Dolin on February
27 ; Doris Hare, Psyche, and Osborne
and Hadden on March 2.

A Mirror -Screw Hint.
The versatile mirror screw is readily

adaptable to many ingenious ideas,
among which the following is very
good.

The present 3o -line picture ratio is,
according to some, rather too narrow
when viewed. The image, however,
can easily be " squared up " a little by
adding four more mirrors so that the
picture width is increased, but if they
are added in a certain way the number
of lines remains constant at 3o.

Try it this way. When setting the
first line and an image is picked up in
the slits add another strip and without
moving the mirror screw adjust this to
exactly the same point. In operation
these two mirrors will give the same
reflection but the line will be twice the
width. No. z line and Nos. z9 and 3o
are added to in the same way. Very
little difference will be noticed in the
picture, but the general impression
created will be worth the trouble. Of
course the same thing can be carried
out with No. 3 and No. 28 lines, but
it will spoil the image if taken any
further.
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ANEW television system has been
developed by L. H. Bedford and
0. S. Puckle, of A. C. Cossor,

Limited. Details were first made
public when a paper was read by the
designers of the system before the
I.E.E. on February 7.

The advantages claimed for this
unique and revolutionary system are :
complete absence of the synchronisation
problem in the line scanning direction ;
a very simple
solution to the
difficulties of syn-
chronisation in
the traversing
direction, includ-
ing automatic
framing ; greatly re-
laxed modulation
requirements on the
receiving oscillo-
graph ; greatly in-
creased picture
brightness for a
given receiving os-
cillograph, as com-
pared with the in-
tensity modulation
system ; improved
concentration of
detail in the light
portions of the
picture and nearly
constant percentage
modulation of the
radio transmitter.

The basic princi-
ple of this system is
the production of
light and shade by
varying the time taken by the spot to
pass any given point and not the
brilliance of the spot ; in other words
the spot will travel over the whole
picture in a regular manner but not
at a uniform rate.

When a picture is being transmitted
the spot speeds up for the dark portions
and slows down for the light portions ;
consequently, when a bright portion
has to be created the spot slows down
and when a dark portion is being
reproduced the speed at which the spot
travels is proportionately increased.
Any degree of light and shade existing
between these two extremes is, of
course, obtainable by proportionate
speeds.

The re-creation of true light and
shade is dependent on the phenomenon
of persistence of vision. If a light
spot of constant size and brilliance
describes a repeating design in which
the actual speed of movement at any
particular point varies from that of
other points, the eye will only appre-

ciate this state of affairs as such if the
movement is very slow.

If the movement is so rapid that the
oscillogram is completed in the period
within the persistence of vision, the
eye renders a totally different impression
namely, that of a stationary design, split
up into various grades and intensities
of light and shade. The principle of
modulation by velocity therefore per-
mits introduction of light and shade

modulated. For scanning the object
to be transmitted by velocity modula-
tion it follows that the scanning
element at the transmitter end must
also be a cathode-ray, which means that
the cathode-ray oscillograph must serve
as the source of light. At the present
time, this means that the picture subject
matter is, on the grounds of scanning
light restrictions, limited to filmed
material, at least when the ordinary

low -voltage os-
cillograph is con-
templated. It is
of interest, how-
ever, to note that
direct subject
transmission is

not considered to be
outside the bounds
of possibility by the
designers. Further
in the opinion of
the designers, the
restriction to filmed
material does not
constitute a draw-
back, as the same
restrictions are
forced upon any tele-
vision service by
quite other con-
siderations, particu-
larly the desirability
of broadcasting to a
large audience in
the evening an event
which has taken
place at a time in
the day when the
audience would

be very limited.
In practice, at the transmitting end,

the light spot of the oscillograph is
focused on to a cinema film through
a suitable lens and the light or such
portion of the light that may penetrate
the film falls on a photo -cell. Current
variations through the photo -cell pro-
duce the voltage, which duly amplified
is fed back into the scanning oscillo-
graph in such a manner as to control
the instantaneous scanning speed.

The spot must also possess a path so
arranged that it will cover every point
of the picture as is customary in tele-
vision transmission. The function of
this arrangement will be better under-
stood when it is realised that a copy of
the picture must appear on the screen
of the transmitting tube itself, bearing
in mind that the voltage dependent
upon the film intensity from point to
point is fed back into the tube.

When transmitting from a positive
picture increased light on the photo -cell
must bring about a decrease of the

-V elocity Modulation

Futi D etails of tie Cossor System

into a received picture without either
altering the intensity, size or brilliance
of the spot, and it is claimed, therefore,
that it is ideal for television reception
by means of a Cossor cathode-ray

The photograph above shows the designers of
the new velocity -modulation system, L. H.
Bedford (right) and 0. S. Puckle, making
adjustments to the transmitter at the

Cossor laboratories.

oscillograph tube. The cathode-ray
has sufficient freedom from inertia to
reproduce successfully the extremely
abrupt changes of velocity which are
called for.

The Transmitting
End

It will be apparent that it is quite
impossible to realise velocity -modulated
pictures at the receiving end from the
uniformly scanned object at the trans-
mitting end. The scanning at the
transmitting end must also be velocity
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scanning velocity, giving the appear-
ance of light, and when the real image
of the spot falls on an opaque portion
of the film the spot is speeded up,
giving the appearance of darkness on
the transmitter.

It has already been mentioned that
the appearance of the picture on the
transmitter is an integral part of the
system. No special significance might
be attached to this happening until it
is remembered that this picture has
come about solely by means of the
voltages applied to the deflector plates
of the oscillograph and that the same
picture, therefore, will obviously result
on any similar oscillograph to which
these voltages are faithfully transmitted.

operates as though the synchronisation
were wholly implicit and not implicit
in one direction only.

Increased picture brightness and
concentration of detail in the light
portions of the picture result from the
fact that the scanning is relatively
slow in the lighter portion of the
picture ; both the light and scanning
time not required in the dark places are
made use of in the lighter portions.

Concentration of detail in the light
portions of the picture, is an advantage
only if the contrast ratio of the picture
is kept low, but as soon as high contrast
ratio is attempted the sacrifice of detail
in the dark places in favour of the light
becomes objectionable, as the detail

VELOCITY -MODULATED
LINE SCANNING CIRCUIT
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Fig. i. The schematic circuit of the transmFtter for producing velocity -modulated scanning.

If two channels are available the
transmission problem is reduced in
fact to that of connecting one pair of
plates on the transmitter to a pair on
the receiver and the other pair on the
transmitter to the other pair on the
receiver, and if this happy state of
affairs were possible the question of
synchronisation at the receiving end
would not arise. This feature is,
according to the designers, unquestion-
ably one of the most important advan-
tages offered by the principle of
velocity modulation.

The tying together of the two pairs
of plates of the receiver and transmitter
would, unfortunately, require two
communication channels, which is,
normally speaking, impracticable. The
solution adapted by the designers which
makes it possible to convey the intelli-
gence actually in a single channel is to
sacrifice the feature of implicit syn-
chronism in the picture traversing
direction, whilst retaining it in the line
scanning direction. Synchronisation is
made absolutely solid by means of a
signal impressed on the line scanning,
so that, in effect, the system still

in the dark is inadequate. Further, it
becomes impossible to obtain a satis-
factory change from one intensity to
another, more particularly from dark
to light, without the use of an unduly
widened frequency band, which would,
of course, become more and more
undesirable as transmission of tele-
vision became more and more general.

The present system, therefore, trans-
mits a velocity -modulated picture at
low contrast level and superimposes
intensity modulation upon it at the
receiving end. This system proves to
be a remarkably advantageous com-
bination of the two principles, since
both kinds of modulation work at their
best only when called upon to operate
over a relatively restricted range.

It might be supposed that the lower-
ing of the velocity modulation contrast
ratio would seriously reduce the
advantage of increased picture brilli-
ancy, but in practice this is not so, as
the increased picture brightness is
retained almost intact. This will be
more clear when it is remembered that
the spot is at its full brightness in the
light portions of the picture and is

dimmed only in dark places. Conse-
quently the intensification process
involves only the extraction of light
from the places where its presence is
detrimental, thus increasing the con-
trast level while retaining the intrinsic
brilliancy of the system.

Having explained -the general outline
of the system it will be convenient to
divide the subject into two parts in
order that both may be discussed
without confusion. The first section
is the television transmitter as far as
reducing the picture intelligence to
terms of electrical impulses is concerned;
the second section concerns the
receiver.

The
Transmitter

The system of velocity modulation
is sufficiently flexible to permit of
various alternative detailed arrange-
ments regarding the number of lines,
whether line scanning is in the vertical
or horizontal direction, and so on.
The following remarks, however, are
based on the system and detailed
arrangements used by A. C. Cossor
Ltd., for demonstration purposes.

The transmitter at present working
has a picture speed of 2 5 complete
pictures per second. The scanning is
rzo lines in the horizontal direction and
the equivalent of 16o lines in the
vertical direction.

The Basic
Transmitter Circuit

Fig. r shows a schematic version of
the transmitting circuit for a stationary
picture, by which velocity -modulated
scanning and the appearance of the
picture on the transmitter is brought
about. The screen -grid valve
condenser Cr and gas -discharge triode
Vz constitute a time -base circuit, the
valve Vi forming the " constant -
current " charging element, in view of
its being operated with the plate
voltage well above that of the screen,
that is to say, in the saturated part of its
anode current/anode voltage charac-
teristic.

The instantaneous charging current
is determined from instant to instant by
the voltage on the grid of VI, which
voltage is actually the output of the
photo -cell amplifier. The bias on the
grid of the gas -discharge triode Vz
determines, at least nominally, the
voltage amplitude of the time -base
sweep.

The cathode of Vz is connected to
one of the X deflector plates (PX r) of
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the oscillograph, the opposite plate
(PXz) being taken to a biasing poten-
tiometer for the purpose of shifting
the picture. The arrangement thus
constitutes a time base providing a
scanning sweep whose speed is modu-
lated by the instantaneous light falling
on the photo cell, and a rapid fly -back
on the occasion of each discharge of
the gas -discharge triode. This fly -back
is so rapid as to be invisible, so that it is
not necessary to quench the spot on
the fly -back in order to obtain a
correct picture unmarred by the tracing
of the line fly -back.

Constant -voltage
Scanning

The term constant -voltage scanning
is used to indicate the method of
scanning outlined above, in which the
scanning lines are allowed to take
their own time, which will vary from
line to line, according to the amount of
light or dark encountered by the
scanning spot, the lines being all the
same voltage length.

Referring to the traversing circuit
(Fig. 1), the screen -grid valve V7 and
condenser C7 and gas discharge triode
V8 constitute the traversing time base.
It will be appreciated that since the
scanning lines take unequal time it is
not satisfactory for the traversing

a number of other considerations must
be taken into account and to show how
they can be achieved in practice.

An actual transmitter for practical
purposes will have to deal with moving
films and will require in addition to
the basic requirements outlined above,

vary over a relatively wide range. At
the frequencies concerned, it was not
possible to design a gas -discharge tube
which in these circumstances would
fire at a constant voltage amplitude
irrespective of the wide frequency
changes.

a

00
,r3

I

1 CI

1 sr_ nit
R ic: MISI :I Al ti mlif.Fripin

is PX2 CYLINDER
MODULATION PY1 PY2

500V.

500V.

Fig. z. The circuit of the receiver which comprises a line -scanning amplifier, picture -traversing
time -base and an intensifying system.

first of all some means of synchronising
picture frequency and provision of
facilities for transmission of a moving
picture from a uniformly running film,
which may be referred to as the chasing
circuit. It should be clearly under-
stood that the film is continually and
evenly moving and that the separate
pictures do not jump on one at a time

time -base sweep to be uniform, and
the arrangement adopted is that of
allowing the scanning lines to be moved
on in a step -wise manner between
consecutive lines, the magnitude of
the step being fixed and independent
of the time taken by the lines.

The Practical
Transmitter Circuit

It is not proposed to go deeply into
the question of a practical transmitter
and it will suffice, therefore, to say that

This picture shows the
amplifying bank for
the transmitter : note

the screening arrange-
ments on the underside

of the lid.

as in a cinema projector. This inge-
nious feature makes for a considerable
saving of time.

In addition there will be certain
detailed improvements, such as picture
synchronisation signal to give a
momentary cessation of scanning at
the end of the last line, and the
substitution of the gas -discharge
triode by a pair of hard valves,
made necessary by the fact that
the scanning lines are allowed to take
their own time which can, of course,

As a matter of interest it may be
added that at the higher frequencies
corresponding to a succession of dark
scanning lines the behaviour of the gas
discharge triode could only be des-
cribed as wildly erratic. The manner
in which hard valves are used to take
the place of a gas -filled valve is
extremely interesting.

Referring again to Fig. t, during the
charging of the condenser C1, the
valve Vz takes no anode current owing
to its being biased beyond cut-off by
the drop in the resistance R3 in the
plate circuit of V3. As the charging
continues, the voltage across Vz rises
until a point is reached where anode
current commences to flow ; this
causes a voltage drop over the resis-
tance Rz, which is fed through con-
denser C23 on to the grid of the valve
V3. This reduces the current in R3,
hence the grid voltage of Vz rises, the
anode current increases and the action
is cumulative. At the end of the
discharge the current in Rz drops, the
cumulative action is reversed, and the
circuit re -sets itself for the next charging
stroke.

It is not proposed to go into details
of the photo -cell amplifier, but it is
interesting to note that the require-
ments of such an amplifier are both
diverse and difficult of attainment and
include a voltage gain of the order of
5,000 times, and effectively level
frequency characteristics from 25 to
240,000 cycles per second.

(Continued on page r32.)
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Modern Forms
of

Kerr Cell
THE DOUBLE -IMAGE POLARISCOPE

By H. Anthony Hankey
ALL forms of Kerr cell employed

in connection with the single -
image polariscope can now be

classed as old-fashioned. By single -
image polariscope I mean that in which
the Nicol prism, the Thompson prism
and the like prisms are used as polariser
and analyser respectively. It has been
worked out that the efficiency of these
prisms is about i 3 per cent. when used
in connection with the Kerr cell.
Despite this fact, quite a number of
people continue to employ this device
in television and it is to be concluded,
therefore, that many are not aware of
the more modern designs of Kerr cell
which have been the outcome of Mr.
L. M. Myers' research during the last
three years.

The Double -
Image Polariscope

In February, 193 z, Mr. Myers
showed me his new form of polariscope
and I believe I was the first to be so
privileged. Later, this device was
shown to a number of interested
persons. Mr. Myers has informed me
that the double -image polariscope is by
no means new to science and that it was
probably known even to Huygens
himself. Curiously enough, Kerr em-
ployed the double -image polariscope
in connection with his investigation
with respect to the artificial double
refraction in glass. Publications on
this subject have apparently been very
scarce so that I shall attempt to describe
the device in detail.

In Fig. i we see at the left-hand side
of the diagram two calcite blocks
arranged with their principal sections
parallel. It will be noticed that the
ordinary ray in the first continues as
the ordinary ray in the second. 0
represents the condition of light in the
first prism and the subscript indicates
the condition in the second prism.
Therefore Oo represents the ordinary

ray of the first and
the ordinary ray of
the second. The

Fig. 3. A photograph of the double -image polariscope employed
in conjunction with the [Filson scanning system.

extraordinary ray of first also
becomes the extraordinary ray of the
second.

In the lower right-hand diagram
PP represents the vibration direction of
the two calcite blocks and the short
lines in the circles represent the vibra-
tion direction of the two rays leaving

the

V

EE

Ee OE
O' OE

Fig. i. A diagram explaining the action of the
double -image polariscope.

the second block ; for the ray Ee the
vibration direction is parallel to the
optic axis, as the crystal is negative.

In the centre diagram we have
introduced a quarter -wave plate
between the two parallel calcite blocks.

ANALYSER

MIRROR

Fig. z. Two forms of light modulator.

POLARISER

I

TO SCANNER

CALCITE POLARISER AND
ANALYSER

This means that the ordinary ray must
now be resolved in two directions, one
component travels through as the
ordinary in the second block and is thus
represented by Oo and the second
component, vibrating at right angles
to this, pursues the course of the
extraordinary ray in the second block
and it is thus represented by the symbol
Oe. The extraordinary ray of the first
block is also resolved into two com-
ponents and these two components are
Ee and Eo. In the lower centre
diagram the state of affairs is shown by
the three circles which represent the
image of one spot seen through the
whole combination of parallel calcite
blocks and quarter -wave plate. It is
to be noted that VV is the vibration
direction of the quarter -wave plate.

We now pass on to the right-hand
diagram in which a half -wave plate is
introduced into the polariscope. The
effect of a half -wave plate is to orient
the vibration directions of the rays 0
and E through one right angle so the
extraordinary ray of the first block now,
by virtue of its oriented vibration
direction, becomes the ordinary ray of
the second block.

For the same reason the ordinary ray
of the first block becomes the extra-
ordinary ray of the second block.
Hence, for a half -wave retardation the
two outer spots vanish entirely, and
all the light goes to form a centre spot.
In the lower diagrams, the number of
short lines in the circles represent the
intensity of that particular beam. It
can be readily seen, therefore, that as
the retardation increases from zero
to half wave, the intensity of the centre
spot increases from zero to a maximum,
and in particular that the intensity of
the centre spot at half -wave retardation
is equal to the sum of the intensities of
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the two outer spots at zero retardation.
It will be appreciated that the multi -

plate Karolus cell can be substituted for
the retardation plate, and this has been
done in the upper diagram of Fig. z
which is a practical form of Kerr cell
employed with the double -image polari-
scope. In his initial experiments Mr.
Myers used Rochon double -image
prisms but he prefers simple calcite
blocks which give parallel displace-
ment of the two beams, as against
angular displacement sustained with
Rochon prisms. For it is obvious that
with a multi -plate cell parallel light
should pass between the electrodes.

In the upper diagram, therefore,
light is focused on an aperture shown
on the left-hand side and then is
collimated by an achromatic lens. The
light now enters the analyser, traverses
the cell and passes through the polariser
into the second collimating lens. With

TO SCANNER

CALCITE POLAIINsEp

QARTZ LAMINAE

CALCITE
COMPENSATOR,

'-MIRROR

Fig. 4. Quartz aperiodic modulator.

unstressed liquid two spots are formed
on the right-hand side screen and be-
tween these two spots a third one is
formed as in Fig. 1 when the liquid is
stressed. Of course, it is opposite this
third spot that the aperture in the
right-hand side screen is disposed.

In this form of cell the light should
not be perfectly parallel in the liquid,
because if perfectly parallel light reaches
the second collimating lens only one
spot will be formed at its focus. By
shifting the cell so that it is given an
axial displacement two spots are readily
formed on the right-hand screen.

Combined Polariser
and Analyser

In the lower diagram of Fig. z it will
be seen that only one calcite block is
used. This block serves as both
polariser and analyser. This is because
the light is reflected by a mirror when
it has reached the end of the cell. This
ingenious device gives twice the path
length for the same capacity of the

multi -plate cell and thus reduces the
operating voltage by v% Further-
more the cost of the cell is greatly
reduced as only one block of spar is
used.

It will be seen in the diagram that
the planes of the two apertures do not
exactly coincide. This is in order to
ensure that the light is just not parallel
in the cell. This is necessary for the
reason given above. In Fig. 3 we see
an actual photograph of the double -
image polariscope employed in con-
junction with the Wilson scanning
system for the production of 3o -line
pictures. Just 1J the left of the arc
lamp a brass tube is seen which con-
tains both collimating lens and polariser,
to the left of the cell the second colli-
mating lens and analyser is contained in
the brass tube. The double -image
polariser is shown in the centre of the
picture. With this apparatus it was
possible to obtain pictures ten times
as bright than have hitherto been
produced on 3o lines. The pictures
were so bright that they could be seen
in full daylight. The picture size was
6 ft. by 4 ft.

Aperiodic
Quartz Modulator

So far we have been considering

Kerr cell, but we now come to an
interesting device in which thin quartz
laminae are substituted for the less
desirable liquid. The disposition of
this device is as follows :

The light enters the collimating lens
and a very nearly parallel beam traverses
the polariser and the quartz laminae.
The light now passes through a calcite
plate and is reflected from a mirror so
that it retraverses the calcite plate
before passing through the quartz
laminae a second time.

The light then leaves the quartz
laminae and emerges from the colli-
mating lens as shown in Fig. 4. The
retardation is effected by applying the
stress voltage to electrodes conveniently
disposed between the quartz laminae.
The electrodes can take the form of
silvering on the polished surface of the
quartz.

Now the retardation in unstressed
quartz, which is a positive uniaxial
crystal with birefringence [3= o.009
will be given by the simple expression

R=1 psin20
in which 1 is the path length of the
light and id is the angle between the
direction of light travel and the optic
axis of the crystal. In the laminae
employed for this particular cell ti6=

90 degrees; that is, the light is travelling
normal to the optic axis of the crystal.
The compensating retardation in the
calcite plate, which is a negative
uniaxial crystal with birefringence
[3'=o.17z, will be

R'=
For compensation the positive

retardation in the quartz must be
equal to the negative retardation in the
calcite so that

1' .009
1 -.17z sin24'

and this expression gives the thickness
1' of the calcite plate, that of the quartz
laminae 1 having been predetermined.

Complete compensating having been
effected by this simple method, the
extra retardation needed to illuminate
the field of the polariscope will be
supplied by the stressed quartz laminae.
This effect is generally known as the
Pockels effect, because it was Pockels
who originally observed retardation
in a compensated lamina of quartz.

E

Fig. 5. Piezo-electric quartz showing bow the
application of an electric field brings about a

strain.

The voltage required to operate this
cell has been calculated by Mr. Myers
to be in the order of 3,000 volts. In
this case the laminae are r mm. thick
and 5 cm. long, measured in the direc-
tion of light travel. The effective
length of the light path is, therefore,
to cm.

In connection with the Pockels
effect it may be remarked in passing
that a repetition of his work on iso-
metric crystals has been carried out
recently in Germany by von Okolic-
sanyi with a fair degree of success.
Up to the present, however, the
efficiency of the nitrobenzene cell has
not been surpassed.

It is of interest to compare the
intensity expressions for the two
effects. In the first place for the Kerr
effect in nitrobenzene the intensity is
given by the formula

I x I'sin23/z
in which II is the intensity of the light
entering the polariser. It will be

(Continued on page 134)
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This

Gas -filled Relays
By C. R. Dunham, B.A.

is the second of the short series of articles on the theory and operation of
the Gas -filled Relay.

FROM the remarks made towards
the end of the preceding article
of this series, it will be clear that

the most obvious application of the
gas -filled relay is when used as a
rectifier of alternating current, in
which case the grid may be made to
control the amount of current that is
rectified per cycle. Suppose, for
instance, that a gas -filled relay be

Supply
Voltage

Critical Grid.
Voltage

Fig. 5 Diagram showing the formation of uni-
directional pulses when A.C. is applied to a

resistance loaded gas -filled relay.

connected in series with a suitable
resistance load and fed from an alter-
nating supply, as shown in Fig. 5.

Current will flow through the valve
and the resistance during the alternate
half cycles of the supply voltage in
which the voltage is so as to make the
anode of the gas -filled relay more
positive than the cathode.

If the grid is connected to the cathode
current will start to flow as soon as the
applied voltage reaches the value (about
15 to zo volts) required to start and
maintain a discharge in the valve.
The current continues to flow until the
end of the half -cycle, when it ceases
because the applied voltage falls below
that which is necessary to maintain the
discharge. The current which flows
in the load resistance, therefore, consists
of a succession of unidirectional pulses.
If desired, these may be smoothed into
a uniform direct current by suitable
filters.

If instead of connecting the grid of

the gas -filled relay to the cathode
directly, it is biased to a negative
potential, the anode current will not
start to flow at the beginning of the
half -cycle, but its initiation will be
retarded until the voltage applied to
the anode reaches a higher value equal
to m times the grid -bias voltage ; m
is the " grid -control ratio " of the
gas -filled relay, described in the pre-
vious article in connection with Fig. 3.
The current once started, continues to
flow until the end of the half -cycle.
The conditions are now as shown in
Fig. 6. It is clear that as the value of
the grid bias is increased in the negative
direction the length of time during
which anode current flows is fore-
shortened, and consequently the
average value of the direct current
output is progressively reduced.

Finally, the condition indicated in
Fig. 7 is reached, where the bias is just
sufficient to withhold the discharge
until the peak of the applied voltage
wave, and the mean output current
is one half of that in Fig. 5. If the
bias is made still more negative the
gas -filled relay is prevented from
striking at all, and the output current
is zero.

Control
Sometimes it is desirable to have a

rectifier in which it is possible to
control the output uniformly from its
full value right down to zero. This
can be achieved by applying to the

Applied
Grid /

Voltage

bupply
Voltage.

rlTlcal
Gr d

Voltage,

Fig. 7 Condition when critical bias is applied.

grid an alternating voltage of the same
frequency as that applied to the anode
circuit, but of variable relative phase
or magnitude. This permits the in-
stant at which the gas -filled relay will
strike to be controllable to any point in
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the positive half -cycle of the supply
voltage wave.

Referring to Fig. 4a in the previous
issue, where " phase -control " is illus-
trated, it is seen that when the phase
difference between the voltages applied
to the grid and anode is i8o degrees, the
striking of the valve is totally withheld
(provided, of course, that the applied
grid voltage is of sufficient magnitude
to exceed the " critical grid voltage "

- times the anode voltage).

Figs. 4b, c, d, e, f, and g show the
effect of advancing the phase of the

Applied -7
Grid
Vottase

Loz1:1

Fig. 6 Showing the effect of biasing the grid of the
gas -filled relay.

grid voltage by progressive amounts.
The average output current steadily
increases as the phase is advanced until
when the phases are the same (Fig.4),
the output current is at its maximum
value. Fig. 4h shows what happens
when the grid voltage is retarded by a
small angle from the case of Fig. 4a,
and it will be noticed that the output
current has attained its full value.
Thus, when the grid voltage is in
directly opposite phase to the anode
voltage the mean current is zero ; by
advancing the grid phase progressively
through 18o degrees the mean current
steadily increases ; by retarding the
grid phase by even a small angle the
mean current jumps to the maximum
value. Thus according to the method
chosen, phase -control can provide
either a gradual adjustment of output
current, or else a sudden change
between zero and full.

Practical
Applications

The question is now asked as to what
practical use can the gas -filled relay be
put when employed in this manner, and
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for this reason it is worth while to
consider what amount of power may be
expected from a gas -filled relay, and
also what power is necessary in order
to effect grid control.

Take for example the Osram GT.'
gas -filled relay, which in size and

as the grid of a high -vacuum triode, and
the grid current is minute. When the
discharge has been struck, and the
gaseous filling is ionised, the grid impe-
dance can fall to a low value. An
external impedance is, therefore, usually
advisable in the grid circuit in order to

A. C.

(a) (b)

Fig. 8 Three *pica! grid -circuit arrangements.

G

(c)

construction is not unlike a wireless
receiving valve of the Osram ML4
type. It is rated to carry a peak current
of .6 amp. and to withstand a peak
voltage of 1,000 volts. This means
that on a i,000 volt D.C. circuit the
GT1 gas -filled relay may be used to
control boo watts.

On an the permissible
R.M.S. voltage is

1,000 or 700 volts, and

the permissible mean current or .2
7r

amp. The power that is required by
the grid circuit in order to control this
large available anode power is of the
order of a few milliwatts. This very
large ratio between input and output
is made possible because during the
periods when the grid is functioning,
preventing the discharge from striking
the grid behaves in the same manner

Fig. 10 A method of resetting the relay.

limit the grid current after the valve is
struck ; this may be of the order of
ro,000 to z,000,000 ohms.

Fig. 8 shows three typical grid
circuit arrangements for obtaining con -

as these, gas -filled relays have been
used for controlling the speed of motors,
the output of generators, the tempera-
ture of ovens for crystal -controlled
oscillators, and also for operating
contactors in heavier powered circuits.
Many other applications are readily
apparent.

D.C.
Supply

When a gas -filled relay is used with
a D.C. anode supply, once the discharge
has been struck it will continue to
flow indefinitely until the anode circuit
is broken, or voltage removed. Thus
it will provide a permanent indication
of single transient effect of any kind
which can be converted into a grid -
voltage variation. The anode current
may be made to perform various
appropriate functions. Fur instance, a
gas -filled relay may be used in con-
junction with an electromagnetic relay
to open a circuit in the event of an
overload occurring in that circuit.
When operated in this manner the
gas -filled relay is reset by breaking the
anode circuit for an interval of sufficient
duration to enable the grid to regain
control of the discharge.

A. C. A. C.

(a) ( b) ( c)

Fig. 9. Three arrangements showing how the gas -filled relay is adapted to be worked
from a photo -cell.

trol of output current of a gas -filled
relay by variation of the grid voltage
phase. In Figs. 8a and b, there is a
gradual control of mean output
current from zero to full, whereas
Fig. 8c gives a sudden change between
zero and full.

Because of the very small power
required in the grid circuit the gas -filled
relay is well adapted to be worked
directly by a photo -electric cell. In
Fig. 9a, the output current increases
gradually as the amount of light falling
on the photocell decreases and vice
versa ; in Fig. 9b the current increases
as the light is increased, and in Fig. 9c
the gas -filled relay passes current or not
according as the light falling on the
cell is less or greater than a certain
value.

In alternating current circuits, such

Another method of resetting is shown
in Fig. to ; when anode current is
flowing, the condenser C becomes
charged, through the high resistance R,

(Continued at foot of next page.)

Fig. xi. How the function of the switch can be
performed by a second relay.
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Television Terms Suggested by the Research
Committee of the Television Society.

Transmission .-The scanning device and
optical gear.

Conveyance.-The radio frequency link.
Reception.-The reconstituting apparatus.
Scanning.-At the transmitter is analysis.

At the receiver is synthesis.
Multi -component Scanning Device.-

Devices like mirror polyhedra which are
used in co-operation with circles of lenses,
etc.

Zone Scanning Device.-Apparatus for
scanning in zones.

Continuous Scanning.-Lissajou figure
scanning-e.g., spiral traverse.

Strip Scanning.-Rectilinear or arcuate
lines which are substantially parallel.

Rotary Strip Scanning.-Rectilinear
strips progressively orientated about a
centre (radii).

Mosaic System.-Either lamps or cells in
large mosaic.

Commutated Mosaic System.-The
same, but only one element in circuit at
a time.

Synchronising.-Causing analysis and
synthesis to concur in period and phase.

Isochronising.-Causing analysis and
synthesis to concur in period only.

Kipp Oscillator.-To describe all forms
of oscillators or circuits producing wave-
forms, known loosely as " saw -tooth,"
" time base," " relaxation oscillator,"
etc.

Gun.-Anode of C/R tube.
Screen.-Fluorescent screen of C/R tube.
Deflection.-Traversal action in C/R tube.
Beam.-Electron pencil in C/R tube.
Focusing.-Image formation of cathode

upon screen in C/R. tube.

Fascinculation.-Parallel beam formation
in C/R tube.

Picture Ratio (r).-The mean strip length
of a picture (or scan) divided by the
mean lateral breadth.

Underlap (%).-Synchronising (or other)
deduction from scan length in direction
of strip.

Notation for Describing
Scanning of Picture
H 2.5.-Denotes horizontal scanning in

the picture ratio of 2.5 to r, starting at
the bottom left-hand corner and ending
top right.

Phasing.-Bringing isochronous systems
into phase.

Framing.-Adjusting relative portions of
synthesised picture and picture surround.

Strip.-Picture strip or picture line.
Picture Element.-Picture elements quad-

ratically defined.
Field.-Area traversed at transmitter or

receiver.
C/R.-Cathode ray.
em.-Picture element.
em/sec.-Elemental scanning rate.
c.p.s. or c/s.-Cycles per second (pure

sine wave).

A small subscription will

ensure the delivery of "Tele-

vision" regularly each month.

p.p .s. or p/s.-Periods per second (hetero-
geneous wave).

Picture Frequency (fp).-Number of
scans per second.

Strip Frequency (f3).-Number of tra-
versal strips per second.

Phase Delay.-Meashred in radians (w
db/dw).

Envelope Delay.-Measured in micro-
seconds (db/dw).

Attenuation.-Given as voltage (or cur-
rent) ratio and preferably stated as the
Naperian logarithm of the ratio (giving
the Neper as the unit) to distinguish from
the decibel.

" THYR ATRON."

It has been brought to our notice
that the word "Thyratron " is the
trade mark owned by the British
Thomson -Houston Co., Ltd., and as
such is strictly applicable only to the
mercury -vapour grid -controlled tubes
manufactured by that company.

We regret that the term should have
been inadvertently applied to the
Ediswan mercury -vapour -relay review-
ed in our columns in the preceding
issue. The B.T.H. Co. are the manu-
facturers of the original Thyratron,
which is marketed under the name
" B.T.i."

When the new long -wave high -
power station at Droitwich comes into
operation Midland Regional, the
station from which the television sound
signals are put out at present, is to take
the wavelength of London National
and the power will be some 7o kilo-
watts.

" Gas -filled Relays "
(Continued from preceding page.)

to a voltage equal to that of the supply
less i5 volts valve -drop. Upon
closing switch S,, the condenser is
connected directly across the valve and
reduces the potential of the anode to a

b.C. INPUT

A. C. OUTPUT
TI

CONTROL VOLTAIRE

Fig. 12. An inverter circuit.

negative value for the period of its
discharge. If the condenser is large
enough to permit the deionisation of
the valve during the discharge time,
and if the grid is at a negative potential,
the anode current will be broken.

In the circuit, Fig. 1 r, the function
of switch S, is performed by a second
gas -filled relay. When V, is struck by
variation of its grid voltage, the con-
denser C is discharged through it,
extinguishing V1. Similarly, when V1
is struck again, V, is extinguished.

By suitable modification of this
circuit an efficient method of changing
D.C. energy into alternating is obtained.
Such a converter is called an inverter
(or inverted rectifier), and consists in
principle of a transformer with two
primary windings through which the
direct current alternately flows con-
trolled by two gas -filled relays. An
alternating flux is produced in the core
of the transformer inducing an alterna-

ting voltage in a secondary winding.
The frequency of operation is con-
trolled by applying a small A.C.
voltage to the grids of the gas -filled
relays, or alternatively the grids may
be fed from the A.C. output, in which
case the inverter is said to be self
exciting and has its frequency con-
trolled by the constants of the circuit.

A. C. OUTPUT T1
al aaaaano

D.C. INPUT

Fig. x 3. A self -exciting inverter circuit.
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RECENT
DEVELOPMENTS

A RECORD
OF

PATENTS AND PROGRESS
Specially Compiled for this Journal

" Film" Television
(Patent No. 402620.)

One method of producing television
pictures of topical interest is to take a
motion -picture film, and to scan the
film by means of a photo -electric cell
on the spot. For this purpose it is
usual to develop and dry the film
rapidly before it is fed to the television
scanner, as otherwise clinging drops of
moisture are liable to obscure the
clearness of the picture. According
to the invention, the film is not dried,
but is presented to the scanning
apparatus whilst still immersed in a
narrow transparent trough containing
water. This prevents the sensitised
surface from carrying casual " blobs,"
and ensures that all parts are surrounded
by a liquid film of uniform transparency.
To prevent any undue absorption of
light the trough is made as narrow as
possible, whilst to prevent damage to
the film by the intense scanning -ray,
the liquid in the trough may be slightly
coloured by a dye which absorbs any
harmful rays.-(Fernseh Akt.)

" Saw-toothed " Oscillator
(Patent No. 402629.)

Scanning -voltages are applied to the
deflecting plates of a cathode-ray tube
by a pair of back -coupled valve -oscilla-
tors, respectively generating the hori-
zontal and vertical control voltages.
One oscillator valve feeds a " peaky "
voltage to an amplifier, which is so
adjusted as to transform it into a
saw-toothed current for application to
the horizontal deflecting electrode.
The second oscillator operates similarly
to develop the vertical scanning voltage.
The amplitude is alike in both cases, but
the steepness of the horizontal current -
wave is greater than that of the vertical.
-(Marconi's Wireless Telegraph Co Ltd.)

Cathode-ray tubes
(Patent No. 402781.)

In order to control the density or
concentration of the bundle of rays
forming the main discharge stream, one
or more flat rings 1, 2 are mounted on
the inner walls of the tube between the A method of obtaining sharply defined scanning
cathode C and the deflecting electrodes
D, Di. If the rings are biased posi-

tively they tend to spread the discharge
stream as shown in Fig. ia, whilst if
charged negatively they serve to con-
verge it as indicated in Fig. 'b.

In other words a negatively -charged
ring acts like a convex lens in optics,

2

Fig. i.

Fig. la. Fig. ib.
A scheme for controlling the density of the

cathode-ray beam.

whilst a positively -charged ring is the
equivalent of a concave lens. This
enables a reduced or enlarged image of
the spot to be produced on the fluores-
cent screen as desired. A combination
of ring and disc may be used to produce
a sharper focal effect.-(Siemens-
Shuckertwerke Akt.)

at high speeds.

High-speed Scanning
(Patent No. 403018.)

If a cathode-ray is vibrated at scan-
ning speeds exceeding 100,000 cycles
per second, the spot on the fluorescent
screen, instead of being sharply focused,
takes on a woolly appearance. In order
to counteract this the usual anode or
Wehnelt cylinder C near the cathode is
enclosed by a metal cage M, which is
kept at the same potential as the anode.
A central aperture 0 allows the stream
to pass through towards the deflecting
plates D, Di and the fluorescent screen,
whilst a side -aperture 01 is provided
for the H.T. lead to the inner cylinder.
-(International General Electric Co. Inc.)

Television on Long Waves
(Patent No. 403395.)

The object of the invention is to
radiate television signals on a wave
length of the order of ',coo metres in
such a way as not to interfere with the
reception of existing broadcast
programmes. Instead of using a
carrier wave and side -bands, the
elementary picture signals, having a
frequency of the order of 300,000
cycles a second, are fed directly to the
transmitting aerial. Changes of light
intensity which correspond to an
increasing illumination are arranged to
produce impulses of opposite phase to
those which represent a diminishing
light -intensity. Since in a normal
picture it can be anticipated that there
will be as many of the one as of the
other, the resulting radiation is built
up half of positive and half of negative
waves.

An ordinary wireless set will not be
affected by such radiation. The effect
of one received impulse is nullified by
the next received impulse, since there
is no time for the signals to build
up. A special circuit can, however,
be designed to receive television signals
sent in this way.

The picture to be televised is first
transformed optically into a mosaic of
small elements, each of which is of
uniform brightness over its own area.
For this purpose the light is passed
through a grating P, Fig. 1, built up
from a series of thin fiat glass plates
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cemented together. Owing to the
large number of internal reflections,
each plate produces a line image which
varies in intensity along the length of
the plate but is uniform in the direction
of the thickness.

The resulting image is next scanned
by an echelon E of refracting members,
each unit of which corresponds to
one scanning line. Owing to the
echelon, or stepped arrangement, each
emerging line of elementary picture
signals is projected to one side of the
preceding line, with the result that the
entire picture is now represented by
a single long line of varying light
values. To an image which has split
up in this way the inventor gives the
name " Stixograph."

Fig. i.

Fig. z.

Fig. 3.
Details of the Stixograph principle upon which

the Scophony system is based.

The picture has, in effect, been
divided up into an elongated series of
elemental areas, each of uniform inten-
sity though the average light -value of
the whole is equal to that of the
original picture. This line -of -light is
next swept over an aperture in front
of a photo -cell by means of an oscilla-
ting mirror. The transparency of a
lens covering the cell aperture is such
that when the intensity of one elemen-
tary area of the picture differs from the
preceding one, the corresponding
photo -electric current always has the
same shape but varies in slope according
to whether the light is increasing or
diminishing in intensity.

The resulting currents are passed
through a transformer and appear as a
series of impulses of constant frequency
but of different amplitudes according
to the light -value of each elementary
area. In addition they differ in phase
according to whether the light -value

is increasing or decreasing. This
current, when amplified and radiated,
is of the form shown in Fig. 2, which as
previously stated will not affect the
ordinary type of wireless receiving
circuit. Straight-line portions such as
that from A to B correspond to parts
of the picture having the same light -
value, e.g., portions which are
uniformly white or dark.

The signals are received on the
special type of " push-pull " circuit
shown in Fig. 3. The plate of the
valve A is connected to the filament of
the valve B, and vice versa. The plate
of valve A is connected to the grid of
valve C, whilst the plate of valve B is
connected to the filament of valve C
through a tapping on the H.T. battery.
Received positive signals are passed
by valve A to valve C, whilst negative
signals are similarly transferred to the
latter by valve B. The result is that
both positive and negative cycles,
instead of cancelling out, are built up
in the output of valve C to reproduce
the original picture.-(G. W. Walton.)

Other Television Patents
(Patent No. 402397.)

Cathode-ray tube generating X-rays
which serve to reproduce a picture.
-(A. Kerr.)

(Patent No. 402418.)
Improvements in the composition

of fluorescent screen used in cathode-
ray television receivers.-(M. von
Ardenne.)

(Patent No. 402443.)
Wireless direction -finding system in

which bearings are indicated by tele-
vision signals.-(Marconi's Wireless
Telegraph Co. Ltd. ; H. M. Dowsett,
L. E.Q.Walker and R. Cadzow.)

(Patent No. 402460.)
Cathode-ray tube with improved

electrode-arrangement.-(Electrical &
Musical Industries Ltd., and J. D.
McGee.)

(Patent No. 402418.)
Improvements relating to the fluores-

cent screen used in a cathode-ray tube.
-(M. von Ardenne.)

(Patent No. 402607.)
Improved scanning arrangements for

cathode-ray tubes.-(Marconi's Wireless
Telegraph Co. Ltd.)

(Patent No. 402631.)
Method of scanning photographic

films for television projection.-
Fernseb Aktiengesellschaft.)

(Patent No. 402636.)
Producing synchronizing oscillations

for television reception.-(Radio Akt.,
D. S. Loewe.)

(Patent No. 402636.)
Producing saw-toothed or " tilting "

oscillations, particularly for television
control.-(Radio Akt., D. S. Loewe.)

(Patent No. 403 I 5 5 .)
Construction of Kerr cells of the

interleaved electrode type.-( W. TV
Jacomb and Baird Television Ltd.)

(Patent No. 403283.)
Saw-toothed synchronizing control

for cathode-ray receivers used in tele-
vision transmission or reception.-
(Marconi's Wireless Telegraph Co. Ltd.)

U.S.A. Short-wave
Broadcasts

EXTENSION and improvement
of existing television facilities to
the point where images may be

received in any part of California was
demonstrated in a series of experiments
in Alameda on January 5th and 6th,
when television images from the Don
Lee television station, W6XS, at Los
Angeles were shown to a number of
San Francisco Bay university professors
and radio authorities. Not only were
close-ups received, but outdoor scenes
and boxing bouts from Paramount
motion picture shorts and features were
shown and identified.

Commenting upon the reception,
Dr. Lester E. Reukema, professor of
electrical engineering at the University
of California, Berkeley, said, regarding a
close-up of a motion picture star :
" One could readily see the movement
of her head, causing a slight waving of
the pendant ear -rings she wore, and
could see her lips move as she spoke.
Following this was a picture entitled
' Over the Jumps,' a water scene in
which the bodies of the swimmers
and their wake in the water could be
really seen, also at times the splash of
the bodies entering the water. In the
picture Madison Square Garden,' the
bodies of the boxers in trunks could be
clearly seen at times, also the footwork,
striking of blows, the boxing gloves,
dodging of blows, etc. Considering
the distance covered, approximately
35o miles air -line, I was surprised that
the fading was not more severe."

The Don Lee stations, W6XS, z,800
kilocycles (107 metres), and W6XAO,
44,500 kilocycles (61 metres), broadcast
full-length Paramount feature pictures.
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emblems in

Cathode-ray Television

IF a sufficiently high voltage be
applied to the simple resistance
condenser combination described

last month, a linear time base of suffi-
cient range is produced, but in the case
of battery operated apparatus this is
not always practicable or economical.

For H.T. voltages of zoo-z5o the
circuit will have to be modified to
produce a linear charging curve over
the full working range of condenser
voltage. This can only be accom-
plished by replacing the resistance with
a constant -current device which will
ensure that the charging current flowing
into the condenser is independent of
the voltage dropped across the series
resistance. Accordingly a saturated
diode is connected in place of the
resistance, the circuit now being as
Fig. 1. In order to obtain the best
shape of saturation characteristic and
to allow of varying the impedance of
the diode it is usual to fall back on the

DIODE

HT

THY RATRON

TO DE,

G.E

Fig. T. The circuit with a saturated diode in
place of the resistance

" bright -emitter " tungsten filament, of
which the emission is definitely limited
and proportional to the filament tem-
perature.

An old " R " type valve with the
grid and anode joined will probably
be suitable for the purpose, but special
types of bright emitter have been
designed for the purpose with low
filament consumption, notably the
Ediswan CRz. The saturation charac-
teristic of this valve is given in the
curve of Fig. z, and it will be seen that

III-PRODUCING THE SCANNING

the current is substantially constant
over an anode voltage range of 50 -zoo.
To avoid running on the bend of the
curve the circuit conditions must be
such that the condenser voltage at the
instant of discharge must not be less
than 700 volts below the battery
voltage. This implies that the capacity
of the charging condenser must be
chosen with respect to the speed at
which the time base will operate.
With 3o -line scanning the CRz diode
works well with o.o1 mfd. for the
vertical time base and o.o5 mfd. for the
horizontal time base.

Referring again to Fig. i it will be
noted that the deflector plates are
connected to the anode of the gas -
discharge tube and to the slider of a
potentiometer connected across the
H.T. supply.

When the time base is operating there
is inevitably a D.C. component of
the deflecting voltage which perman-
ently biases one
of the deflector
plates. The spot
is thus forced off
the screen, and
can only be re-
stored to central-
ity by the applica-
tion of an equal
and opposite bias
to the other plate.
It will be seen
that a potentio-
meter serves to
provide this bias,
since when the
slider is at one
end, the deflector
plate is at anode
potential, and at
the other end it
is at the full H.T.
potential above
anode.

By G. Parr

Closed-circuit
Plate Connection

The anode of the tube is, of course,
the point of reference of any potential
applied to the deflector plates, and it is
essential in most experimental work
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Fig. 2. Characteristic curve of the CRz

with a cathode-ray tube that the plates
be connected to closed circuits. An
open -circuited plate will acquire a
charge from stray electrons in the tube

8 =

A.

A2

2
Fig. 3. The circuit of the complete doub'e time base employing saturated diodes
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which will result in deflecting the beam
to one side of the screen and rendering
it unmanageable.

The complete double time base
employing saturated diodes is shown
in Fig. 3, and as this forms the basis of
most low -voltage saw -tooth time bases
it is worth examining in detail.

The single time base of Fig. r is
duplicated to provide the horizontal
and vertical traverse of the beam, and
the time bases are further interlocked
by a resistance and condenser connected

H.T.

Fig. 4. Simple time base adapted for use with
mains valves. The letters refer to the plates of the

oscillograpb

between the anode of one mercury -
vapour relay and the grid of the other.
The horizontal time base thus receives
one impulse in 3o(with 3o -line scanning)
from the vertical one which serves to
keep the picture in frame. Without
this interconnection there is a tendency
for the picture to drift in either the
horizontal or vertical plane, since there
is no equivalent of the mechanical
interlock found in the mirror -drum.

High-speed
Scanning

With higher speeds of scanning,
such as would be found in rzo-line
transmission, the diode time base has
a disadvantage.

It is well known that the emission
from a hot filament is not unvarying,
but is liable to slight instantaneous
fluctuations. These fluctuations be-
come appreciable when their time of
occurrence is compared with the speed
of charge of the condenser, and hence
with high scanning speeds there is an
increased difficulty in keeping the
picture stationary. For example with
a 120 -line picture scanned 24 times per
second the vertical traverse occupies
1/288o second and a fluctuation in con-
denser charging speed of this order
will obviously throw the picture out.
This implies the abandoning of the

diode time base in favour of other types
such as the high -voltage resistance -
condenser combination, or special
oscillators.

Before leaving the constant -current
devices it is well to note that the diode
can be satisfactorily replaced by any
form of valve having constant current
characteristics such as the screen -grid
pentode, or H.F. pentode. For single
linear time bases for research work
such valves have the advantage that
they lend themselves to A.C. mains
operation, and a typical A.C. mains
single time base is shown in Fig. 4.
The impedance of the valve can be
controlled by grid bias or by variation
of the screen voltage, the latter being
perhaps the simpler. Note that the
charging condenser is connected in the
anode lead of the screen -grid and that
therefore the cathode of the mercury
vapour relay is " live."

This necessitates the use of a separate
bias battery for the grid of the dis-
charge tube unless elaborate means are
used to provide the bias from the
H.T. supply unit. Separate L.T.
supplies for the heaters of the discharge
tube and the valve are required in order
to avoid the possibility of direct
interference.

The effect of vapour pressure varia-
tions in the mercury -vapour relay will
inevitably affect the operation of any

Fig. 5. Time base employing hard valves -used by
the Cossor Co.

time base in which it is employed, and
for this reason it is desirable to allow
time for the tube to warm up before
final adjustments are made to the
circuit. If the time base is used in very
cold atmospheric conditions this time
relay may prove annoying and the tube
may require wrapping in some heat
insulating material to improve starting.
This fault is unfortunately inherent in
gas -filled relay tubes and it is with the
object of overcoming it that the Cossor

Company have produced a modified
form of saw -tooth time base employing
hard valves throughout. This circuit
which is patented, is shown in outline
in Fig. 5. The condenser is charged
through the pentode valve as in the
circuit of Fig. 4, but across it is con-
nected a triode, the grid of which is
connected to the anode of a second
pentode across the H.T. supply. The
anode of the triode V is connected to
the grid of the second pentode through
a condenser and leak.

Fig. 6. " Ticking -grid" time -base circuit, de-
veloped by Appleton, Watson -Watt and Herd,

using a valve oscillator

Operation

The operation of the circuit is as
follows : The grid of the triode V
is normally biased beyond the cut-off
point by the voltage drop in the anode
resistance of the second pentode V2.
As the condenser charges, the voltage
across the valve V increases until the
anode current commences to flow.

Immediately a pulse of voltage is
applied to the grid of the valve V, by
way of the condenser coupling. This
reduces the anode current of this valve
which in turn decreases the bias applied
to the grid V. The anode current of
this valve is, therefore, increased and
the action goes on until the condenser
is discharged and the voltage falls
below the point at which anode current
in V starts to flow.

A variable resistance in the anode
circuit of the valve V controls the rate
at which the condenser discharges,
while a similar resistance in V, deter-
mines the amplitude of voltage change
and hence the swing of the beam on
the screen.

The advantage of this circuit is its
stability (since hard valves only are
employed and the increased frequency
range obtained for research work).
The limit of speed of a gas -filled relay
is determined by the time taken for the

(Continued on page; ns)
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The 30 -line Transmissions :: High or Low Definition ?

The Double -Image Polariscope :: Patents and Criticisms

THE 3o -LINE TRANSMISSIONS.
SIR,

We take the opportunity of con-
gratulating you on the make up and
information in the first issue of TELE-
VISION by Bernard Jones Publications
Ltd. We think that the striking cover
is well in keeping with the subject.

We believe that both low and
high -definition broadcasts are neces-
sary for some time and a strong case
should be made out for the retention
of a low number of scanning lines
broadcast for longer daily periods and
at more convenient times. Many
people who have " looked -in " do
want a longer period than the present
short half hour.

We are sure that the large number
of new adherents of television, during
even the last two months, who are
successfully receiving the present
broadcast programmes will serve to
dispel the recent pessimistic press
suggestion of " phantom audiences."
No charge of " expensive apparatus "
can be made as reliable equipment at
low prices can be obtained.

THE MERVYN SOUND & VISION CO.
LTD. (London, W.C.).

HIGH OR LOW DEFINITION ?
SIR,

Referring to the letter of Mr. 0. S.
Puckle, published in the February issue
of TELEVISION, I would like to make a
few remarks.

I agree with Mr. Puckle that a
picture of the 3o or even 6o -line
standard, will not give the ideal picture
for home entertainment, and we have
to make every effort to obtain a much
better picture. I also agree that per-
haps a picture approaching the present-
day home cinema picture will be good
enough for the above -mentioned pur-
pose. But I do not agree with his
assumption that for this picture, a
picture, size 8 in. by 8 in., will be
sufficient. As we all know, a good
home cinema picture is somewhere
about 3 ft. wide. If we assume a

picture 8 in. by 8 in., we are limiting
the number of observers to a small
circle of three or four persons. One
can experience in a cinema theatre
that the best viewing distance for a
picture is where the ratio between the
width of the picture and the distance is
somewhere between I : 3 and i : 5.

Mr. Puckle can make this experiment
himself very easily, by taking a suitable
picture and observing what is the best
viewing distance for the picture as a
whole. With a picture 8 in. wide, the
viewing distance by this ratio would be
about 24 in., and assuming that two
persons are sitting close to each other
the distance between the eyes is some-
where about 14 in. Under these
circumstances, the outside observer has
an angular view of the screen some-
where about 3o degrees, which is equal
to the worst side seats in a cinema
theatre. Even on a cathode-ray tube
we could not tolerate a bigger angle
without considerable distortion of the
picture

From this we can see that to obtain
an ideal picture for more than three or
four observers, the size of the picture
ought to be enlarged. Surely this is
not an easy matter with cathode-ray
tubes.

We, who are engaged in television
research work, know that compromises
are necessary. Such a compromise can
either be made in the size of the picture
obtained, or in the number of picture
elements. Furthermore, Mr. Puckle
mentions that to avoid the flicker on
the receiving screen, 25 cycles per
second are necessary (he means, obvious-
ly, 25 pictures per second) or even a
higher picture frequency. We know
the necessity of avoiding the flicker,
but I do not think that the method
suggested by Mr. Puckle using a higher
number of pictures per second, is very
desirable, and the only solution. We
know that in the cinema, 24 pictures are
normally projected, and not one
cinema engineer would think of trying
to avoid flicker by means of projecting
an increased number of pictures per

second, which, apart from being costly,
is unnecessary. In non -technical lan-
guage, the utilised frequency band
width in television may be compared
with the length of film material in the
cinema technique. A wider frequency
band would increase the difficulties both
at the transmitter and at the receiver.
Surely, I would have thought, cathode-
ray tubes permit of more refined methods
for the purpose of avoiding undesirable
flicker.

In the ultimate, the buying public
will determine which type of picture
is best ; in the absence of anything
better than a 3o -line picture to -day, the
public can only express an opinion on
the merits of 3o -line sets.

However, I am glad that Mr. Puckle
agrees with Mr. Sagall's views that the
3o -line transmissions should be dropped
as soon as the broadcast transmission of
high -definition pictures commences, but
not before, and not as long as high -definition
pictures are in an experimental stage.

Mr. Puckle says he spent four entire
days at the Berlin Radio Exhibition in
August, 1933. I myself was not able
to spend more than one -and -a -half days
at the Exhibition, because of my
engagements in connection with urgent
work in the Scophony laboratory on
high -definition pictures, but even in
this much shorter time, I noticed
several features at this Exhibition
which must have escaped his notice.
He says that good synchronisation was
not demonstrated at the Exhibition. I
did not see a picture obtained either by
mechanical scanners, or by cathode-ray
tubes, which went out of synchronism.
Most of these receivers worked without
a great deal of interruption from 10
a.m.-7 p.m. every day during the
show. As far as public demonstrations
go in this country, the demonstrated
3o -line television pictures with cathode-
ray tubes needed readjustment of the
synchronisation every few minutes.

Mr. Puckle further says that Mr.
Sagall's statement " is definitely mis-
leading," in that the 9o -line mirror -
screw receiver had better definition than
the cathode-ray tube. Mr. Puckle says
that on the mirror -screw receivers, only
head and shoulders of a person were
shown. Apparently, in the four days
he was at the Exhibition, he did not
notice the TeKaDe stand, where com-
plete news films were shown. These
were at times exactly the same as were
shown on the cathode-ray receivers ; for
instance, Hitler delivering a speech to
a large crowd, a car racing on the Avus
racing track, an aeroplane landing,
dancing girls on a stage, etc. This
point is also stated in the report on the
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Berlin Radio Show by Georg Kette in
" Fernsehen & Ton Film," No. 5,

1933, where he mentions that TeKaDe
were showing unabbreviated news
films. In these films, the small printed
titles, which were difficult to read on
the cathode-ray receivers, working on
I8o lines, were quite clear on the mirror
screw, using only 90 lines. But even
Mr. Puckle himself agrees with Mr.
Sagall, that the definition on the
mechanical scanner was better, and when
one considers that the frequency band
width required for 90 lines was roughly
one -quarter of that used by the cathode-
ray tube receiver, it is difficult to
understand why Mr. Puckle favours the
cathode-ray tube.

Furthermore, Mr. Puckle mentions
that the mirror screw " had the advan-
tage of a spurious three-dimensional
effect due to the fact that the image was
seen directly in a mirror " ; I do not
understand how a mirror could produce
from a film transmitter, where the
picture is obviously two-dimensional,
a three-dimensional effect. Mr. Puckle
refers, perhaps, to the different planes:of
sharp definition in the vertical and
horizontal directions, which is a
peculiarity of the mirror screw ; but
this peculiarity does not improve the
definition and does not produce a
three-dimensional effect. On the con-
trary it slightly deteriorates the
definition.

From the aforesaid in my opinion it
is the statements of Mr. Puckle which
are misleading.

Dipl.-Ing. G. WIKKENHAUSER.
(Scophony Laboratories, London, W.)

THE DOUBLE -IMAGE POLARI-
SCOPE.

SIR,

In a letter to TELEVISION of last
month, Mr. E. L. Gardiner gives the
impression that I was the inventor of
the double -image polariscope which I
have developed in connection with
television. While thanking Mr.
Gardiner for his remarks, I feel that I
should point out that before I experi-
mented with the double -image polari-
scope in connection with television,
the idea of using both the extraordinary
ray as well as the ordinary ray in light
modulators had already occurred to
others. I therefore would like to give
the names of two investigators, whose
researches are definitely before my
time.

In the first case Kerr, who discovered
the effect which bears his name, actually

employed the double -image polariscope
as far back as 1888. I append a rough
sketch of his device (Fig. r). It will
be seen in the sketch that a rhomb of
calcite is used to give lateral separation
to the two beams. This parallel dis-
placement of the beams was, according
to Kerr, no less than 14 millimetres so
that we may conclude that he had very
large rhombs indeed. A half -wave
plate was introduced in the polariscope
so that the parallel disposed analyser,
also in the form of a large calcite rhomb
served to bring the two beams together
again.

Fig. T. Kerr's double -image polariscope.

Fig. 2. Wilson's double -beam modulator.

This device will be recognised as
identical with the form I am at present
employing in my work. In my case
the Karolus multiplate cell is substituted
for Kerr's half -wave plate.

We now come to a more recent
suggestion for harnessing both beams.
It is due to Mr. J. C. Wilson, who,
incidentally, has just written a group of
interesting articles for this publication.
Mr. Wilson has kindly given me per-
mission to reproduce his drawings in
the Patent Specification 31879-30.

In Fig. z, Mr. Wilson's device for
double -beam modulation is self-explana-
tory. Light, after being collimated by
the negative lens, enters the calcite
polarising rhomb, with the result that
lateral displacement of the two beams
take place. After they have passed
through the Kerr cell, the two beams
are separately analysed by the Nicols.
The beams are then recombined to
form the image of the light spot on the
screen with the aid of two split lenses.

I have been unable to find further
documentary evidence with regard to
the employment of the double -image
polariscope in this connection, and have
rejected any nebulous claim to the use
of the two rays without such evidence
to show how they are used. I refer,

of course, to such evidence appearing
before my first public demonstration at
University College in October, 1932.

Mr. Wilson concurs with me in the
belief that this device in itself is not
patentable as it is so well known to
science.

Kerr's device is described in Phil.
Mag., October, 1888.

L. M. MYERS (Hampstead).
* * *

THE 3o -LINE TRANSMISSIONS.
SIR,

I have been amazed to note the
apparent indifference with which tele-
vision experimenters in this country
are receiving the B.B.C.'s announce-
ment of the curtailment of the 3o -line
transmissions which TELEVISION
worked so hard to obtain for us.

Undoubtedly the i zo-line transmis-
sions are a big step forward, but I am
safe in saying that these will be quite
useless for nine out of every ten
experimenters, since the range of the
ultra short-wave transmitter is neces-
sarily exceedingly small. A glance
through back numbers of TELEVISION
will show that experimenters in the
North, Midlands, and South (judging
by their keenness in describing their
results, at any rate) greatly out -number
their more favoured brethren in London
yet they are to be allowed only a single
hour per week.

The B.B.C. has shown the world
that 3o -line pictures are capable of
giving definite entertainment ; are they
going to nullify all their good work just
when a market has been created, and
public interest thoroughly aroused ?
Speaking personally, I was just on the
point of building a mirror -drum and
Kerr -cell receiver to replace my present
disc instrument, when the original
statement by the B.B.C. in September
made me realise that in March I should
possibly be landed with expensive
apparatus that was absolutely useless
down here. There must have been
many more who held off for the same
reason.

May I urge all experimenters to
write personally at once to the B.B.C.
asking for the continuance of the
present transmissions at least, although
the times are not by any means ideal.

May I take this opportunity of
congratulating you upon TELEVISION.
You have effected a very great improve-
ment indeed, and if you are able to
maintain this standard its sales should
soon be rivalling those of your two
other excellent journals.

E. H. WARE (Exeter).
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RECEPTION IN SPAIN.
SIR,

I read in last month's TELEVISION a
report about a 3oc-miles away television
reception. I have the impression the
writer was surprised to obtain well -
detailed images-marred, of course,
from time to time by fading at such a
long distance.

For one year and a half I have been
carrying out here in Spain, television
reception experiments from London
National station with remarkably good
results latterly. A great part of this
time was spent in trying to reduce the
harmful fadings effect, common enemy
of us far -distanced lookers.

I am working now with a standard
all -wave x z -valve superhet for vision
attached to a Baird flat plate neon lamp
televisor.

Several methods of A.V.C. were
tried to regulate the strength of signal,
including Westector circuits. I found
that usual R.F. grid biasing A.V.C.
systems give perfectly regular volume
on sound reception but they spoil the
signal carrier in television on deep
faded periods, resulting in ghost
images. All A.V.C. which vary the
biasing on R.F. grids, of which the
screen and plate voltages remain
unvaried are subject to a slight rectify-
ing action resulting in characteristic
distortion of the picture.

I think I have arranged an efficient
device to avoid this and keep the A.V.C.
action effectively. This consists of
feeding two power detector valves and
the first R.F. super -control valve
through only one plate resistance, so
that the first R.F. stage will become
more sensitive when the detector
current decreases.

JAVIER ZABALZA (Jaca, Spain).

PATENTS AND CRITICISM.

SIR,
It has been pointed out to me that

certain of the remarks contained in
the third paragraph of my letter
published last month might be taken as
meaning other than that which I
intended at the time, and I would like
to take this opportunity of correcting
any false impression. It was not, of
course, my intention to suggest that I
have knowledge of unpublished Patent
Applications, except in those cases in
which the inventor himself has given
this to me. Nor was it my intention
to belittle or criticise any particular
patent or inventor, but rather to assist
any workers in the field under dis-
cussion from possible waste of time in
going over ground which might have

been covered already by other workers.
Might I also take this opportunity of

adding my views to the low versus
high -definition television transmission
controversy ? I have probably seen
more television demonstrations than
most, in various countries, and have
been struck by two facts. One of
these is that the demonstrations employ-
ing the greatest number of scanning
lines are not necessarily the most
satisfying or convincing to the eye ;
and the second, that very few workers
seem as yet able to get the very best
possible even out of systems employing
comparatively few lines. I regard
a low -definition transmission as abso-
lutely essential for the next few years,
partly because no other method of
covering large areas of country with an
adequate service has been put forward
as practicble and also because I believe
that we have not yet got anything like
the best results possible out of low -
definition television systems ; this line

of work is as important as the develop_
ment of high -definition systems.

It is much too early in the history
of television to state that systems which
will reduce the frequency band required
for transmission of adequate detail
are impossible, and I know of work in
progress at present which might lead
to the transmission in a band of about
ten kilocycles of a degree of detail now
generally regarded as within the " high-
definition " class, but, of course, by
unorthodox systems. There is too
much tendency to -day to regard tele-
vision as a fully understood art in
which unexpected or unorthodox im-
provements are already ruled out. The
entire discontinuation of transmissions
on a limited frequency band, as I
prefer to describe " low -definition "
transmissions, would discourage such
research, as well as constituting a
serious setback to a fast developing new
British industry.

E. GARDINER, B.Sc. (London, W.x.)

Probl ms of Cathode-ray Television "
(Continued from page its.)

tube to de -ionise, and rapid as this is,
circuits employing it are seldom satis-
factory at speeds exceeding 8,000
cycles per second. With the valve
time base just described the speed of
traverse can be made considerably
greater than this value, the charging
capacity being that of the residual
capacities in the circuit.

The disadvantages would appear to
be the somewhat elaborate circuit
arrangements, particularly when syn-
chronising controls are added, and the
cost of the valves required. The
current consumption of the various

Have you tried making your own radio com-
ponents? See March 3 and 10 Issues of
AMATEUR WIRELESS
There are full details of an efficient radio receiver,
the Lucerne S.G. Three. Complete instructions
are given for making your own coils, transformers
and H.F. chokes. Try It yourself-the results
will surprise you.
AMATEUR WIRELESS
On Sate Everywhere. Price 3d.

potentiometers and valves is also
appreciable, but if the circuit is operated
from A.C. mains this will not be of
great importance.

Another ingenious circuit based on a
different principle is that developed by
Appleton, Watson -Watt, and Herd
(British Patent 23 5 z 5 4). This is shown
diagrammatically in Fig. 6 and makes
use of the alteration of potential in an
oscillating valve circuit. The oscillator
consists of two coils tuned to approxi-
mately one megacycle/sec. A con-

denser and resistance (which is prefer-
ably a diode or other constant -current
device) are inserted in the grid circuit
of the valve. If, while the circuit
is oscillating, the value of the resistance
is made sufficiently high to partially
insulate the grid, the condenser accu-
mulates a charge which makes the grid
negative and shuts down the oscilla-
tions. The condenser then discharges
through the diode resistance, the grid
potential and the anode current rise and
the circuit again oscillates, to repeat
the cycle. The deflection of the
beam thus takes place while the con-
denser is charging, but this is rapid in
action and corresponds to the " fly-
back " of the simple discharge -tube
circuit. The true traverse of the beam
is due to the slow discharge of the
condenser and this rate is controlled
by the constants of the condenser
diode circuit.

A detailed description of the circuit
will be found in the Proceedings of
the Royal Society, 926- 1- 6 5.

Messrs. F. G. Heayberd & Co., who
are well known as manufacturers of
mains radio equipment are now special-
ising in television components in
addition. A recent catalogue gives
details of an amplifier, synchronising
equipment and a cathode-ray exciter
unit. Copies of the catalogue will be
sent free on request upon mention of
TELEVISION. The address is io, Fins-
bury St., London, E.C.z.
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This photograph shows the only part of
which requires modification. The arrows

additional components.

THE Standard Television Receiver
described last month was a simple
three -stage affair consisting of a

single high -frequency stage followed by
a double -diode triode, resistance coup-
led to the modulating stage consisting
of two Mazda ACzPens in parallel.
Using this simple arrangement on a
good outside aerial it is possible to fill
up the output stage from the London
National programme. This gives
about 3i watts output and is sufficient
to modulate the Kerr cell of the mirror -
drum apparatus.

With the limited amount of amplifi-
cation provided by a set with a single
high -frequency stage and no reaction,
however, a fairly high aerial input is
required to give the required modula-
tion output. This is all the more
necessary on the " Standard " receiver
because of the voltage lost in the double
band-pass system of tuning that is
employed. .

For this reason those readers who
are situated a considerable distance
from the National transmitter may be
disappointed with their picture recep-
tion, owing to the fact that they have
not sufficient aerial input to load the
output stage. This would result in
poor picture definition and insufficient
synchronisation. To combat this
difficulty, I am showing this month a
slight modification of the original
receiver employing an extra high -
frequency stage.

By means of an extra high -frequency
stage sufficient high -frequency ampli-
fication is obtained to enable even
distant listeners to receive well-defined
pictures on their mirror -drum apparatus
when used in conjunction with the
" Standard " receiver.

A glance at the circuit diagram will
show that very few modifications have
been introduced and except for the
cost of the extra valves the additional
expenditure is negligible. The original
band-pass input coils have been utilised
as an aerial and tuned -grid coil for the
first high -frequency stage, the small

the set
indicate
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The Modified Standard
Televisidn Receiver

By S. Rutherford Wilkins
band-pass coupling coils being connec-
ted in series with the main tuning
coils.

The screening grid and variable bias
voltages for this extra valve are
obtained from the same sources as those
which supplied the original high -
frequency stage, the only modifications
being a decoupling circuit of t,000
ohms resistance and a condenser on
the screen, and a similar arrangement
consisting of a 25o ohms resistance and
a a microfarad condenser in the
cathode circuit. To prevent instability
and distortion due to overloading of
the second high -frequency stage, the
fixed bias resistance in the cathode
circuit has been increased from 25o
to 5oo ohms. Only one extra resis-
tance, namely, 5oo ohms need be
purchased, however, as the 25o ohms
resistance removed from the second
high -frequency cathode circuit can be
utilised in that of the first high -fre-
quency stage.

Tuned grid coupling is used in the
additional high -frequency stage, the
high -frequency currents being by-
passed into the tuned circuit by means

of a screened high -frequency choke and
a .000r microfarad fixed condenser.
The high-tension supply to the anode
of this valve is obtained from the same
point as that of the second high -fre-
quency valve via r,000 ohm resistance,
by-passed by a .r microfarad decoupling
condenser. The layout of the few
additional components is quite simple
and may be followed easily from the
under -baseboard photograph showing
this end of the receiver.

The additional amplification afforded
by this arrangement will enable a much
larger rectified voltage to be obtained
from the output of the double -diode
triode, and provided that the listener is
situated within about 4o miles of the
London National transmitter, this out-
put should amount to some fifteen or
twenty volts, which is more than suffi-
cient to load the present output stage.
An input of 15 volts is all that is
required to load a Mazda A.C. Pen,
and consequently will be sufficient to
load an output stage consisting of two
A.C. Pens in parallel. This arrange-
ment provides nearly a watt more

(Continued at foot of page 124)

COMPONENTS FOR THE STANDARD VISION RECEIVER
CHASSIS.
I-Peto-Scott Metaplex 16 in. by 12 in. by' 3} in.
CHOKES, HIGH -FREQUENCY.
2-Wearite screened, type HFP.
x-Wearite type HFS.
I-Lissen astatic, type LN 987
CHOKES, LOW -FREQUENCY
I-Sound Sales, type 1250 SRC
COILS
x-Set Colvern types GIS, G2, GrxS, GI2 with

on -off and pick-up switches, mounted on one
base

CONDENSERS, FIXED
3-T.C.C. .000x-microfarad, type 34
I-T.C.C. .00r-microfarad, type 34
5-T.C.C..x-microfarad, type 65
3-T.C.C..x-microfarad, type 87

x-microfarad, type 65
x-microfarad, type 87

3-T.C.C. 2-microfarad, type 87
x-T.C.C. 2-microfarad electrolytic, type 56r
x-T.C.C. 4-microfarad, type 95

4-microfarad, type ro5
I-T.C.C. 25-microfarad electrolytic, type 511
x-T.C.C..2-microfarad centre tapped type x25A
CONDENSERS, VARIABLE
1-Polar four -gang .0005-microfarad, type Star

Minor, with slow motion drive, type hori-
zontal

HOLDERS, FUSE
I-Belling Lee, twin complete with 1 -ampere

fuses
HOLDERS, VALVE
x-Clix four -pin, type chassis mounting
3-Clix five -pin, type chassis mounting
3-Clix seven -pin, type chassis mounting
RESISTANCES, FIXED
1-BAT 175 -ohm
3-BAT too -ohm

i-BAT 250 -ohm
1-BAT Soo -ohm
I-BAT 600 -ohm
2 -BAT i,000 -ohm
x-BAT 5,000 -ohm
2 -BAT 15,000 -ohm
1-BAT 2o,000 -ohm
1-BAT 40,00o -ohm (2 watt)
2 -BAT 4o,000 -ohm
x-BAT 5o,000 -ohm
x-BAT ioo,000-ohm
r-BAT 200,00o -ohm
2 -BAT f-megohm
1-Zenith 4,000 -ohm
RESISTANCES, VARIABLE
I-Claude Lyons 5,00a -ohm type M5 A

x-Claude Lyons roo,000-ohm type ST zoo
SUNDRIES
x-British Radiogram z in. metal mounting

bracket
Connecting wire and sleeving (British Radio-

gram)
3 ft. screened sleeving (British Radiogram)
x-British Radiogram valve screen
4 yd. thin flex (British Radiogram)
TERMINALS
r-Clix chassis mounting strip, marked : At,

A2, E
r-Clix chassis mounting strip, marked : L.S. -1-,

L.S.-, Pick-up
TRANSFORMER, LOW -FREQUENCY
x-Mervyn, type 375 cycle peak
TRANSFORMER, MAINS
x-Varley type EP 24
VALVES
2-Marconi VMS4
r-Marconi MH4D
2-Mazda AC Pen
r-Marconi PX25
r-Marconi MU.x4
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SHEv,p,p.COMINONE Co I.,

Marconi
0VA

Marconi PX 25.-A 400 Volt high con-
ductance output triode of special interest

to all television enthusiasts.

lemarat
LIFE-LONG
CONSISTENCY

VALVE DEPT. THE MARCONIPHONE COMPANY LTD
Raoio House, Tottenham Court Road, W.I

Please send me full details of Marconi Valves for Television.

Name

Address

The Marconi range of valves includes
a type best suited for every position in
both vision and sound receivers, for
either A.C. or D.C. mains operation.
Each Marconi valve incorporates every
possible refinement for efficiency, long
life and absolute consistency of charac-
teristics, and will be found ideally
constructed for the exacting demands
of television. Full details or special
recommendations with pleasure.

SUITABLE A.C. MAINS TYPES
VMS4 Var. Mu. S.G. 17 /6
VMS4B 17 /6
VMP4 H.F. Pen. 17 /6
Map High Slope triode 13 /6
MH4 Triode 13 /6
MHD4 d. -diode triode 15 /6
MPT4 I.H.C. 8 watt Pen. 18 /6
PTI6 16 watt Pen 25 /-
PX4 12 watt triode 16 /6
PX25 25 watt triode 25/ -
PT25 25 watt Pen. 45 /-

Trade Mark of the
Marconi phone Co.
Ltd. The pioneers and

leaders of Radio

MARCONI VALVES
There is news in the," Television " advertisements
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The Television Society
President: Sir Ambrose Fleming, M.A., D.Sc.. F.R.S.

Hon. Secretaries: J. J. Denton, A.M.I.E.E., 25, Lisburne Road, Hampstead,
London, N.W.S. W. G. W. Mitchell, B.Sc., "Lynton," Newbury, Berks.

At the February meeting of the
Television Society held at University
College, London, a paper was read by
G. Winifred, Esq., A.M.I.E.E., review-
ing the theory and application of
" Photo -electric Effects."

Following the description of photo
conductive properties of selenium, and
recently devised selenium bridges, the
lecturer continued in historical sequence
the work of pioneers in the develop-
ment of the photo -cell. By aid of
lantern slides quantitative expressions
were considered and apparatus illus-
trated.

Supplementing the lecture, experi-
ments on photo -electricity were
conducted by Mr. J. J. Denton,
Hon. Sec. (Members).

These included use of the actual
spark gaps employed by Sir Ambrose
Fleming, F.R.S. (President), in his
historic demonstrations of the discovery
by Hertz of photo -electric phenomena.
A series of spectrum tests on various
photo -cells and a demonstration of
automatic daylight photo -electric con-
trol apparatus kindly lent by the
General Electric Company, were
included in the experiments.

The chairman, Dr. Tierney,F.R.M.S.,
referred to Nature's laboratory and

her photo -electric methods in plant
economy.

Mr. Mitchell, Hon. Sec. (Lectures),
called attention to the proposed changes
in the times of television transmissions
and invited discussion regarding prob-
lems involved in television transmission
and reception.

The next meeting of the Society
will be held at University College on
March 14th, Following the Annual
General Meeting, the Presidential
Address will be given by Sir Ambrose
Fleming, F.R.S., at 7 p.m. Cards of
admission can be obtained by readers
of TELEVISION, also particulars of the
Society and membership proposal
forms on application to Mr. J. J.
Denton, 25, Lisburne Road, Hamp-
stead, N.W.3.

Reception in North London
The following is an outline of

reception conditions in North
London.

The receiver is situated in Edgware.
The radio part consists of an outdoor
aerial, crystal detector, followed by
three R.C. coupled L.F. stages.

The visor is a very carefully designed
Nipkow disc, and Baird flat -plate neon.

This receiver has been in use without
any alteration either to the radio or
television side, since the inauguration
of regular transmissions by the B.B.0 ,

and therefore by comparing results of
reception since that time it is interesting
to note what progress has been made
on the transmitting side.

Although the results at the inaugura-
tion of the television service were
decidedly good, steady progress has
been observed, due, no doubt, to more
efficient handling of the transmission
side, and the experience gathered in the
programme technique, make-up, dis-
tance from the scanner, etc. It must
be noted that in North London, fading
is non-existent, and very clear and
bright pictures can be obtained.

Results have greatly improved since
the additional photo -electric cells were
fitted in the studio : this particularly
applies to long shots, dancers, etc.

For apparently unexplainable reasons
the results have been still better, since
the wavelength 'changes of January
15th. The programmes on the i6th
and i7th of January were excellent.

As the receiver has been the same
throughout, any improvements in
reception cannot be attributed to the
receiving side. This has been con-
firmed by a number of spectators who
have seen television programmes on
different occasions ; now some of the
close-ups are so good that one is
agreeably surprised as to what really
good pictures can be obtained with
3o lines.

It would be a great pity if the present
3o -line transmissions should be cur-
tailed.

" The Modified Standard Television
Receiver "

(Continued from page 122)

output than the two A.C.z Pens, and
has accordingly been introduced into
the modification of this receiver.

This will result in deeper picture
modulation and a better control of
synchronisation, since a greater voltage
will be fed to the synchronising valve.

The only alterations entailed by this
arrangement to the present receiver
is the fitting of a different bias resis-
tance. This will have to be altered
from 70 ohms to 175 ohms. Since
both the A.C.z Pens and the A.C. Pens
are fitted with seven -pin bases and have
identical base connections, it is only
necessary to plug the new valve in the
original holders.

7

40,0000
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s000ny 7z(zd
o L9 o

0,0000

Com.

>1000
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375 Cycle Peak
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200000 loon 40000
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Comparison of this circuit with that given last month will show the alterations necessary to
increase the range and power
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Synchrontsm With Cathode Rays
This article, by J. H. Reyner, is a comprehensive survey of the
methods used to obtain synchronism in cathode-ray receivers.

pERHAPS the most remarkable
feature about a cathode-ray tele-
vision outfit is the fact that it can

be synchronised with the transmitter.
In a mechanical arrangement the scan-
ning motor has to run at the same speed
as that at the transmitter. It is not

v+
400-
500V.

GDT

TO
DEFLECTOR

PLATES

Fig. 1. A simple gas -discharge time base.

difficult to conceive numerous methods
whereby exact synchronism may be
maintained.

With a cathode-ray outfit there are
no mechanical moving parts, the
necessary scanning being produced by
the discharge of condensers triggered
at the correct instant by special gas -
discharge tubes or other arrangements
of valves, and it has always seemed to
me a point of interest that without any
tangible link it is nevertheless possible
to obtain the degree of synchronism
required.

It is interesting to consider for a
moment how close the synchronism has
to be. Let us consider a 30 -line
picture and we will suppose that it
slips out of frame by exactly one
picture in five seconds ; in other words
the picture can float slowly across the
screen from right to left or vice versa
and will re -frame itself five seconds
later. In five seconds we have 1 z z by
3o by 5 = 1,775 lines, and if we slip
one picture we lose or gain 3o lines in
that time. Hence the error is 3o in
1,775 or 1.69 per cent.

Such a degree of synchronism would
not be tolerable in practice. It would
involve continual readjustment and
even if some form of synchronising
circuit were employed to pull the

picture into step the error would be
too great for satisfactory operation.
The synchronising arrangement might
hold the picture for 20 or 3o seconds
but the whole of this time the error
would be building up, until finally the
synchronising arrangement could not
hold the picture in step and the picture
would disappear through the frame in
the aggravating manner so well known
to television workers.

In practice, and particularly with
cathode-ray tubes, it is necessary to get
the speed correct to less than half per
cent. if satisfactory running is required,
and all adjustments should be made in
the first place without any synchronism
in an endeavour to hold the picture
steady by a mere correct adjustment of
the speed. Then the application of a
small synchronising voltage to the
system will have a fair chance of
holding the picture quite steady over a
prolonged period.

The Methods
Employed

Let us now turn to the methods
actually employed for synchronising on
the time base unit employed with
cathode-ray tube reception. Fig.
shows a simple time base circuit using
a gas -discharge tube. The valve Vi
acts as a resistance of which the value
is controllable by altering the grid bias.
In series with this valve is a condenser
and the whole is connected to a source
of D.C. of 40o to 50o volts. On
switching on the voltage the condenser

a
0

m.

... / liy
z I // I /

8 /

A75 TIME

Fig. 3. Illustrating the mechanism of
synchronising.

commences to charge up. It takes a
certain fraction of time to do this
because of the relatively high resistance
introduced into the circuit by the
valve, but ultimately it builds up to a
voltage somewhere approaching the
full value.

At this point the gas -discharge tube
which is connected across the con-
denser becomes conducting. These
tubes are, in effect, ordinary valves with
a small filling of neon or mercury
vapour. The grid is biased back to a
suitable point so that no anode current

10,00011

500011

500V

0.imn

5011

400 _a

GDT
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Fig. z. Fine adjustment on the 375 base is
essential.

will flow until the voltage on the anode
exceeds a certain value. In this respect
the tube behaves just like an ordinary
valve biased as an anode -bend detector
but adjusted well beyond the cut-off
point. At a certain critical value of
anode voltage, however, current does
begin to flow through the valve and as
soon as this happens the gas inside
becomes ionised, a very rapid increase
in current takes place and, in fact, the
valve will pass a very large current as
long as there is any voltage whatsoever
on the anode.

The effect of this is to discharge the
condenser completely. When the
current through the valve ceases the
ionisation disappears and the valve
automatically resumes its former con-
dition of conducting no current until
the anode voltage is at a certain
critical value. Hence the charge on
the condenser once more proceeds to
build up until the critical value is
reached and the process goes on
indefinitely at a steady rate determined
by the capacity of the condenser, the
effective resistance in the charging
valve Vs and the setting of the trigger-
ing valve which determines the point
at which the condenser will discharge.

The voltage across the condenser is
applied to the deflector plates of the
cathode-ray tube so that the spot of
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light is caused to move over the screen
at a relatively slow rate while the
condenser is charging and then flies
back very rapidly when the condenser
discharges. In order that this rate may
be as uniform as possible it is customary
to use some form of constant -current
charging valve such as a saturated diode
or, as in the case shown in Fig. I, an
ordinary screened pentode.

Fig. 4. Synchronism is only effective if
the speed is slow.

Let us suppose that we adjust a
valve such as this to give 375 lines per
second, which is the requirement for a
3 o -line picture repeated a zi times a
second. By careful attention to detail
such as using high-grade components,
allowing the apparatus to run for a
short time to settle down and so on,
we can arrange that the time base gives
375 cycles per second consistently and
reasonably regularly. Some form of
fine adjustment over the control is
essential and the circuit shown in Fig.

is one which I have used myself with
some success. There are two poten-
tiometers controlling the grid bias on
the discharging valve, one acting as a
fine adjustment on the other, and with
the values shown the arrangement will
be found very suitable.

Having got the frequency as near as
possible to the required value we must
now find some means of holding it
exactly steady, and the simplest solution
is to send out a 375 cycle timing pulse
from the transmitter. If this pulse
is actually produced by the transmitter
scanning disc and the receiver is opera-
ted thereby, the two systems must hold
in synchronism if suitable conditions
obtain at the receiver.

Suppose that the rate of charging of
the condenser in the time base is
slightly too slow, so that at the end of
1/375 second the voltage on the con-
denser does not quite reach the critical
value at which the gas -discharge tube
breaks down. Suppose, however, that
we inject into the grid circuit of the
gas -discharge tube a small voltage
which is generated by the synchronising
pulse. This pulse will momentarily

reduce the value of the grid bias and
cause the tube to trigger at a little lower
than its normal voltage. In fact the
actual point at which the condenser
discharges will be controlled by the syn-
chronising impulse and not by the setting
of the time base, and as long as the
error is not too large this process will
continue indefinitely.

It is useful to examine the process a
little more closely because certain
important points come to light. Fig.

Fig. 5. The direction of the synchronising
pulse is not important.

3 illustrates the process diagrammatic-
ally. The full horizontal line repre-
sents the critical voltage at which the
gas -discharge tube breaks down and
once every 1/375 second this voltage
is modified by the application of a
synchronising pulse on the grid. This
synchronising pulse actually consists
of a short oscillation of the type shown
in the figure and for convenience it has
been converted into its relative effect on
the anode circuit, although it is actually
applied to the grid. Making the grid
more negative increases the breakdown
voltage of the tube and vice versa.

The dotted line represents the voltage

the process is not cumulative. In other
words the condenser makes a fresh
start each time, always at the same
relative point in the cycle and the
triggering operation continues perfectly
satisfactorily

Strictly speaking the synchronising
pulse should be very short and sharp,
so that the portion XYis nearly vertical,
but this condition does not always
obtain in the B.B.C. transmissions.

It should also be noted that the
synchronising is not obtained if the
condenser is charging too fast, unless
the error is very small. Fig. 4 repre-
sents the state of affairs with too rapid
a charge. The position A represents
a very slight increase over the correct
speed and it will be seen that here the
effect of the synchronising pulse is to
delay the actual discharge very slightly,
thereby tending to hold the system in
synchronism. The line OB, however,
represents the state of affairs with a
slightly more rapid charging, and it will
be seen that here the condenser voltage
has reached the critical value at which
the tube discharges (at C) before the
synchronising impulse has been generated.
In fact, the synchronism is quite in-
effective. Yet an exactly similar
amount of lateness, as represented by
OD, is satisfactorily triggered by the
synchronising.

It therefore stands out that for satis-
factory operation the time base should
be adjusted to run slightly slow and
under these conditions the synchronism
will hold for prolonged periods. I

Fig. 6. A typical circuit of a mains operated cathode-ray receiver.

on the condenser which gradmIly builds
up from 0 until it reaches the point A,
at which the tube breaks down. It
then discharges and re -commences the
process. It will be clear that without
the synchronising impulse the tube
would not discharge until it reached the
point B, which would take rather longer
than the allotted time, but the presence
of the synchronising signal triggers it at
the right moment. It should be noted
that provided the error is not too large

find, myself, that with relatively crude
apparatus I can hold the synchronism
steady over the whole of one item
without much difficulty. Synchronism
is often lost when a performer walks
towards the camera or does any very
rapid movement from side to side
involving tracking round at the trans-
mitter, yet if the conditions which I
have just mentioned are complied with
the synchronism will often hold quite
well. (Continued on page 128)
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PET°. SCOTT
Advertisers in FIRST issue of "TELEVISION" in 1927 1919

PILOT TELEVISION KITS and SPARES
ASH, C.O.D. or EASIWAY

PETO-SCOTT UNIVERSAL
TELEVISION MOTOR

'-'stessarias

ASCUND engineering job, specially designed for Tele-
vision and built to stand hard usage, yet runs with
the perfect precision so essential to Television. 1"

diam. spindle extended I I" each side. Each end bearing is
turned and screwed to accommodate synchronising gear.
The heavy cast aluminium frame ensures freedom from
mechanical vibration and absence of noise. Phosphor
Bronze self -oiling bearings provide even running. Arma-
ture and field coils accurately wound, insulated and baked
to prevent electrical breakdown. Absolutely Universal I or
A.C. or D.C. Mains. 200-240 volts and A.C. 30/ n40 to 60 cycles. Cash or C.( .D Post free.
or Deposit 5s. and 6 monthly payments of 4;9

PETO-SCOTT
UNIVERSAL MOTOR RESISTANCES

Baseboard Fixed Type
AUNIVERSAL resistance for controlling Television
Motors on either A.C. or D.C. from 200 to 240 volts.
Fixed 7 ype (baseboard Mounting). Accurately

wound on porcelain air -cored former to a total resistance
of 1,66(1 ohms, tapped at 660, plus 250, plus 150, plus 150,
plus 150, plus 156 ohms ; carrying capacity, 0.25 amps.
at 240 volts without overheating.

Variable Type Panel Mounting)
A perfect, variable controlling resistance wound to I50 ohms
and carrying safely 6.25 amps without overheating. Smooth
action and perfectly continuous contact over whole winding
ensures the delicate control vital to easy adjustment of correct
speed. both the fixed and variable types are I 6
required to secure perfect voltage regulation.
Cash or C.( .D. I er Fair. Post free.

PETO-SCOTT
SYKCHRONISINC CZAR KIT

DESIGNED by one of the foremost Television Tech-
nicians and constructed of specially selected materials
to ensure perfect synchronising, thereby reducing

floating images to a minimum. Complete kit of parts
comprises one Mild Steel frame with end bobbin supports.
Slotted to permit of precise adjustment of pole pieces,
2 assembled laminated pole pieces, 2 ready wound bobbins,
2 Ebonite handles for ease of control. Easily assembled at
home, no skill required. Ready to mount on either end
of Pero -Scott Universal Motor. Complete
Kit Cash or C.,. .D. Post free. or
Deposit 5w and 7 monthly payments of 5s.

DISC RECEIVER
COMPLETE KIT as detailed
belcw, less essential accessories
Cash or C.O.D.
Carriage Paid. f4 15 0
Or deposit 25/- and I I monthly payments of 7/-

£ s. d.
Peto -Scott 16" Scanning Disc ... ... 7 6
Peto-Scott Universal Motor ... 1 10 0
pair Peto-Scott Motor Controlling resistances 11 6
Peto-Scott Wood Motor Stand ... 1 0
pair Peto-Scott Condensing Lens ... ... 12 6
Peto-Scott Lens Hood Assembly complete
with Houisng and mounted on Wood Base and
with adjustable Lens Support ...

I Peto-Scott Switch Panel ready drilled and
fitted with window ...

3 ( n -off toggle switches ...
I Single pole change -over toggle switch
I 5 -amp, plug and socket ...
I Peto-Scott W ood Chassis ...
3 Terminals, marked Earth, LS+, and Input +
I Peto-Scott Terminal Strip ready drilled 4"X 2"
2 Patten type lamp holders ...
2 F anel Brackets, 6"X 3"
Connecting W ire, mains flex and screws
I Peto-Scott Combination Mains Adaptor 1 0

Cash or C.0 .D., Carriage Paid ... £4 15 0

ESSENTIAL ACCESSORIES.
G.E.C. Flat Plate Neon Lamp

I G.E.C. Indicator Neon Lamp
I Parmeko B.25150 Smoothing choke ...
I Peto-Scott W alnut finish Cabinet (as specified)

PETO-SCOTT
MIRROR DRUM

CCNSTRUC 1ED of a
high-grade non -distor-
ting BakeliteMoulcling

with a patented centre fixing
oush, providing accurate
alignment on driving shaft.
Fitted 30 optically -perfect
mirrors, each separately ad-
justable to obtain perfect
scanning. Light in weight
and perfectly balanced,
thus ensuring perfectly even
running for the production

Cash
ord

i67g.g: 70/-
Carriage Paid

or 11E- deposit and 11 monthly payments of 6/-.
Kit of Parts for Home Construction, Cash or C.( .D.,
Carriage Faid 50/- or 10/- Deposit and 9 monthly pay-
ments of 5/-

12 6 PETO - SCOTT SCANNING DISCS
EACH disc is of light gauge aluminium, dull black one

side, and centres cut out to reduce weight. The centre
boss is an 8 -ribbed black bakelite moulding. Each rib

being faced white to give true
thereby visual speed indication. A heavy brass bush insert
with Grub screw provide simple and accurate fixing for r
motor spindles. Scanning holes perfectly punched to secure
uniform scanning without preventable lines. Made 7/6

1 6
in 2 sizes and ready for immediate use. 14" diam.

2 9 16" diam. 12/6

2 6
3 9
1 9
1 6
2 6
1 6

4
1 0

s. d.
1 5 0

3 6
1 5 0
1 5 0

Cash or C.C.D., Carriage Faid £3 18 6

If essential accessories required add £3 18 6 to cash price
or 8/6 to first payment and 7/- to each monthly payment.

MIRROR SCREW
(Described in January issue of " Television.")

Kit "A" Kit of Parts for building Mirror Screw,
including Mirror Screw, Kit, Peto-Scott Motor, etc., but
less Neon Lamp and Cabinet. Cash or C.U.D., Carr. Paid.
or 12 monthly payments of 9/3. a.,5 0 0KIT BITS £ s. d.
Peto-Scott Ball -races and Mounts with Spindle 7 6
Osglim Neon Lamp (flat plate type) ... 1 5 0
Peto-Scott Mirror Screw Cabinet ... ... 10 6

Orders over 10/- sent C.O.D.
Post and C.O.D. charges paid.

PLTO-"(OT'J MIR FOR SEER SPARES

ONE of the cheapest and most satisfactory forms of
Television scanning is by means of the newly devi ed
Mirror Screw. You can easily build your own from

Peto-Scott components. Each part is a perfect example
of the mechanical engineer's art, and the chromium -plated
and optically polished plates give a perfect and undistorted
reflecting medium, thereby providing a sharp and evenly
lighted image. SPARES LIST. a. d.
Mirror edged plates, drilled, finished dull black. each 1 0
Brass Centre Boss complete with locking nuts and

bored for 1" spindle ... ... ... ... each 2 6

Moulded Bakelite end plates, 8 ribbed, and with heavy
brass insert, 9" long ... ... ... the pair 4 6

r mild steel spindle, accurately ground for perfect
fitting inside Centre Boss ... ... ... each 6

- . ---- -.
j PETO-SCOTT Co. Ltd., Dept.T3 , 77 City Rd., London, E.G.! Tel.: Clerkenwell 9406/7

West End Showrooms: 62, High Holborn, London, W.C.I. Tel.: Holborn 3248.

I Dear Sim-Please send me CASH/C.O.D./H.P
for which I enclose £
NAME

1

I ADDRESS

d. CASH/H.P. Deposit.

Please send me your TELEVISION LISTS.
T. 3/34

FIRST IN 1919 FOREMOST ALWAYS
Advertisers like to know you saw it in " Television "
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Synchronism

with Cathode Rays
(Continued from page 126)

The amount of lag should be very
little. As I have already said the speed
should be practically correct without
any synchronism at all, but the con-
ditions should be such that with no
synchronism applied there is a slight
tendency for the picture to drift from
right to left. The application of a
small amount of synchronising voltage
will then lock the picture in a most
satisfactory manner.

It should also be observed that the
direction of the synchronising voltage
has no effect. Since we are dealing
with a short sharp pulse at relatively
long intervals the operation is prac-
tically the same irrespective of the
direction of this pulse. In other words
it does not matter whether the pulse
is as shown in Figs. 3 and 4, or whether
it is reversed as shown in Fig. 5,
provided we are operating on a slow
time base. An arrangement as shown in
Fig. 5 would not correct a rapid time base
at all, and in this respect the direction
of the synchronising is important, but
we have already seen that the amount
of correction for a too -rapid time base
is negligible, so that in practice direc-
tion can be disregarded.

Fig. 6 shows a complete receiving
circuit in which this principle is applied.
There is one important point in the
application of this synchronism which
is that the grid of the gas -discharge
tube must not be tied direct to the bias
control. Otherwise it is impossible for
the synchronising voltage to cause the
necessary variation. A series resistance
of about 500,000 ohms should be intro-
duced in the grid lead in order to allow
the grid complete freedom of action to
follow the variation required.

It will be noted that a similar syn-
chronising arrangement is used to lock
the 375 and szi cycle time bases, a small
portion of the 375 cycle voltage being
fed on to the grid of the 1 z cycle tube.
I hope to say more about this in a fur-
ther article.

3/6 per Quarter
6/9 per Half -Year
13 6 per Annum

will ensure " Television
being delivered to you regu-

larly each month.

Oxford Photo -cells
The Oxford Instrument Co., Ltd.,

of Keble Road, Oxford, have placed
on the market a photo -cell intended
for television and other purposes
where only a limited amount of illu-
mination is available. Features are a
large window and high sensitivity, and
they can be supplied in either the
vacuum or gas -filled types. A photo
relay is also made by this firm which
is designed to operate directly from
A.C. or D.C. mains. We hope to give

ANSWERS TO QUERIES
An expert service is available to assist

readers who experience difficulties in the
construction, operation and maintenance
of television apparatus or associated wire-
less receivers and amplifiers.

The following rules should be ob-
served :

Please write dearly giving all essential
particulars.

A stamped, addressed envelope and
also the coupon on the last page must
accompany all queries. Not more than
two questions should be sent at any time.

Reply will be made by post.
Queries should be addressed to the

Query Department, TELEvisioN, 58-61,
Fetter Lane, London, E.C.4.

full details of this device in our next
issue, but in the meantime readers who
are interested can obtain full particulars
upon request and mention of TELE-
VISION.

Indexes and Binding Cases
for ``Television"

Indexes and binding cases for the
1933 volume of this journal are now
ready, and may be obtained on applica-
tion to these offices. The price of the
index is 3d., or 4d. post free. The
binding cases are of cloth with stiff
boards suitably titled, and the price is
zs. 6d., or zs. 9d. post free ; these last
prices include the index.

H. E. Sanders & Co. wish readers to
note that the price of La Ios. od. in the
fourth item of their advertisement in
the February issue is for the kit of
parts for the mirror -screw only.

In the advertisement of the Radi o
Reconstruction Co., Ltd., in the
February issue there were two mis-
prints. " Plake " neon lamp should,
of course, have read plate neon lamp.
Mondays and Fridays 4 to 7 p.m. are
the hours during which callers can be
seen-or by appointment.

BULGIN SWITCHES
FOR PERFECT CONTROL
Whenever switches are mentioned for Television pur-
poses, constructors and manufacturers alike instinctively
turn to the Bulgin range, the largest and most compre-
hensive in the world.
The reliability and first-class action of Bulgin Switches
places them in a class alone.
A chain is no stronger than its weakest link, and a switch
-the most hard -worked component-must be of the
finest.

CONTROL PANEL FOR MIRROR -DRUM.
List No. S.80T. A q.m.b. toggle switch with single -
pole on -off application. Fully insulated and with tag
connections. Rating, up to 3A at up to 250 v.

Price 1;3 each.
List No. S.98. A q.m.b. toggle switch with double -
pole, double -throw application. Fully insulated and
with tag connections. Rating, up to IA at up to 250 v.

Price 2/3 each.
Many other components from the Bulgin Range may be
used for Television apparatus : single and double -pole
switches of all types ; volume control type and mains
resistances ; fuses and holders, and mains -plug connec-
tors, 3A and 5A.
Ample stocks of all, available for immediate delivery.

To Messrs. A. F. BULGIN & CO., LTD., Abbey Road,
Barking, Essex.

Please send a copy of your 80 -pp. Catalogue No. 153 " M."
I enclose 2d. Postage.

Name

Address

BLOCK LETTERS, PLEASE
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cgrik1.00u
OS la MILE HINTS 4.

FREE

CHOSEN WITHOUT HESITATION
for the

STANDARD TELEVISION RECEIVER

POTENTIOMETERS

TRANSFORMERS

PICK

TO ALL READERS OF "TELEVISION"2

Send for Your Copy to -day, to :

a e
Lyt:0 n s

THE LITr
..X MOW

LIMITED
THE LITT MUCH IT IS

LESS-WHAI WORLDSAWAY..

CLAUDE LYONS, LTD.
76, OLDHALL ST., LIVERPOOL, 3.

LONDON : 40, BUCKINGHAM GATE, S.W.I

Who

1 Potentiometer, wirewound
type P.I85, M5., 5000 ohm...

1 Potentiometer, type S.T.-
100 100,000 ohm. 6/6

1 Kit of 23 " B.A.T." (Best -
after -Test) Resistances,

10!,d. each ( - 20/Lid.):
KITSET PRICE, in Sealed
Package, Post free 20J-

6/6

Don't take chances. If you are anxious to secure Author's
results, steadfastly refuse all substitutes and insist on Claude:Lyons

world-famous component parts. If you have any difficulty in

securing these parts, we will gladly supply, post and packing free,

on receipt of your remittance.

 We have been established since 1918. You take no risks in dealing

with such a pioneer firm.' For nearly -sixteen years we have been
known for the highest quality parts that money can purchase : yet

our prices, because of the enormous demand, are strictly reasonable.

 Get our new 48 -page two-colour Art Catalogue, which is chock-full
of authoritative circuits, and which is indispensable to all those really
interested in Television. Just mail us a postcard ; that's all.

'N>:\C)
. r

iec
se

4 co/

. . . let Savage

build your Mains

Transformers
Savage has built his reputation as
a transformer specialist on the
personal recommendations of

satisfied customers. The high standards of
performance and reliability achieved by
every Savage instrument are the outcome

of long experience in this class of work. Orders from receiver manufac-
turers, from foreign countries, as well as orders from private enthusiasts,
all testify to the consistent dependability of " Massicore " transformers
and chokes. Prompt and intelligent service on all " Television " and non-
standard specifications.
Send for standard specifications and price list T.I. to -day. You'll find it useful.

SAVAGE
MAINS TRANSFORMERS

W. BRYAN SAVAGE, 58-61, CLERKENWELL .CROADLONDON, E.I.

WHEN
WRITING
ASK FOR

LIST
No. T.I.

FIDELITY
of reproduction is doubly important in
Television. To avoid distortion and insure
the greatest possible degree of faithfulness,
fit only components of the highest quality
and irreproachable performance-

FERRANTI COMPONENTS

AUDIO, OUTPUT AND PUSH-PULL
TRANSFORMERS

MAINS TRANSFORMERS

CONDENSERS

RESISTANCES

SMOOTH INGSMOKES

RADIO METERS

RADIO VALVES

ERRANT!
COMPONENTS

FERRANTI LTD., Hollinwood, Lancashire.
London-Bush House, Aldwych, W.C.2

There is news in the " Television " advertisements
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An
Amateur

Transmitter
Here are details of a " hook-up "

television transmitter for
room-to-room use.

THE possession of a transmitter
will enable amateurs to experi-
ment independently of the B.B.C.

transmissions and at more convenient
times. The apparatus about to be
described is more or less in hook-up
form and is intended to indicate what
is required for simple transmission and
it can be left to the ingenuity of the
experimenter to assemble it in more
compact form should this be desired.
Excellent results have been obtained
with this apparatus, the images being
easily recognisable.

The transmitter comprises three

Here are the units of the simple transmitter arranged in " book -up" form.

Used this way the object is scanned by
one side of the disc and viewed on the
other side as the received neon -lamp
picture. A split picture will be viewed
at the receiver end, in the case of this
one disc receiver transmitter and this
is unavoidable, but a considerable
amount of preliminary experience will
be obtained.

If a photograph or print is being
transmitted, however, it can be cut
vertically in half, and the two halves
mounted to form a split image to begin
with. This will be automatically
rectified and a true picture will be

Details of lamp house, chimney and lamp support.

sections : (t) a light source, (z)
scanning device, (3) a photo -electric
cell and associated amplifier.

Television enthusiasts who already
possess a disc receiver should use this
as a scanning device, both for the
transmitter and receiver, until such
time as the results they obtain warrant
the use of a separate scanning system.

a viewed at the receiving end.
The source of light chosen for this

outfit is a i,000 -watt projection lamp
of the voltage to suit the user's mains.
This lamp requires an adequately
ventilated housing. The housing can
conveniently be made out of a biscuit
tin. As shown above a number of
ventilating holes are cut in the bottom

of the tin ; a large square hole
is cut at (b). The hole at (b) is formed
by piercing a hole in the centre of the
marked out square, then making a cut
from the centre to each corner of the
square, leaving four triangular -shaped
pieces. These pieces are turned up-
wards, at 90 degrees to the top of the
bore, forming a support for the chim-
ney (c) which may be made out of a
sheet of tin or from a tin box.

The lampholder is mounted on a
block of wood of such height that the
centre of the filament of the lamp, when
screwed in position, lines in the same
horizontal plane as the motor shaft of
the disc receiver. A hole is then cut
in the base of the box large enough to
allow the box to be slipped over the
lamp and lamp base and to rest on the
block of wood supporting the lamp.

Another hole about zi in. diameter
is now cut in the front of the box, with
the centre of the hole opposite the
centre of the filament of the lamp.
The condenser lens specified is mounted
in a box shown at (d), Fig. r. The
distance from the centre of the lens to
the filament should be approximately
7 in.

The focusing lens should be mounted
in a substantial holder which is screwed
to a flat plate of metal. This flat plate
is mounted in a slide on to a block of
wood. The height of the centre of
the lens from the baseboard should be
the same as the height of the motor
shaft from the baseboard.

Full details of the amplifier
and optical arrangements
will be given in next month's

issue.
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LEADING SET
DESIGNERS ALL SAY .

The

SPECIFIED
CONDENSERS

3-T.C.C. .0001 mfd., type 34 each 1 3

I T.C.C. .001 mfd., type 34 . 1 6

5-T.C.C..I mfd.. type 65 ... each 1 8

3-T.C.C..I mfd., type 87... each 3 0
I -T.C.C. 1 mfd., type 65 ... each 2 0
I-T.C.C. I mfd., type 87 . . 3 0

3-T.C.C. 2 mfd., type 87 ... each 4 0

1-T.C.C. 2 mfd. electrolytic, type 561 3 0

I-T.C.C. 4 mfd., type 95 12 6

I-T.C.C. 4 mfd., type 105 0

1-T.C.C. 25 mfd. electrolytic, type
511 3 0

1-T.C.C. 2 mid. centre tapped type.
6

that is why the

STANDARD
TELEVISION
RECEIVER uses

T.C.C.
ALL-BRITISH

CONDENSERS
THE TELEGRAPH CONDENSER Co. Ltd
WALES FARM ROAD, N. ACTON, W.2

Q 4602

WHITE
A new and very
brilliant Mer-
cury Lamp for
use with Mirror
Screws and Discs

Use with a Valve
of the 25 watt
class, 50 milliamps.

Price 35/-

LINE LAMP

THE RADIO RECONSTRuLlivr4 t.o. Ltd., 45 Conduit Sc., London, W.I
or from our Agent H E. SANDERS & Co , 4 Grays Inn Road, W C I.

PHOTO CELLS
FOR

TELEVISION
AND

ALL OTHER PURPOSES
The Oxford X.41 Photo Cell is specially
constructed and extensively used for
television transmissions. Not only is it
more sensitive than any other cell of
similar type, but it is less expensive.
Full details of all Photo Cells and Photo
Relays will be sent on request.

OXFORD INSTRUMENT CO. Ltd.
Keble Road, Oxford.

Selected for the

STANDARD
TELEVISION

RECEIVER

The H.F.P.
Range of effective impedance :

15-2,500 metres.
Self capacity : 4.5 mfds.
Inductance : 255,000 tnh.
D.C. resistance : 300 ohms.

The H.F.S.
Range of effective impedance :

20-2,700 metres.
Self capacity : 4.5 mfds.
Inductance : 350,000 mh.
D.C. resistance : 300 ohms.

Post this Coupon to -day for full
details of the new universal coil
and up-to-date component de-
velopments.

Mention of " Television " will ensure prompt attention

TWO WEARITE /0
H.F.P. CHOKES ..)/

(as illustrate[) each

ONE WEARITE /6
H.F.S. CHOKE 11

Regd. Trade Mark
-Tv& v zwiT NW'.WCA ,

COUPON
To Messrs. WRIGIIT & WEAIRE, Ltd.,

740 High Road, Tottenham, London. N.17

Please send me full-size blue print and con-
structional details showing how to build
the WEARITE TEAMSTER. Also your
Booklet V2, together with literature on Class

B.' Units and the new.' Universal.' Coil.

NAME
ADDRESS

T.3/34.

(2 4635
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" Velocity Modulation
(Continued from page 109.)

The
Receiver

It is only proposed to deal with the
television part of the receiver and not
with the radio portion. This is
designed to work from a low level of
signal voltage, although, of course, in
the interests of selectivity or for other
reasons radio frequency amplification
may be necessary. Naturally, any
tuned circuits must be so designed that
they will not encroach upon the channel
necessary for the accurate conveyance
of the picture intelligence.

The television part of the receiver
(see Fig. z) comprises essentially a
line -scanning amplifier, picture traver-
sing time base and intensification
circuit.

The line -scanning amplifier consists
of two paraphase stages, the plates of
the valve in the second stage are con-
nected to the horizontal deflector plates
of the receiving oscillograph. The
traversing time base operates in a
ratchet fashion and in exactly the same
way as the corresponding element at
the transmitter, that is to say, the
scanning line is moved on one step on
the occasion of each line fly -back ; the
picture fly -back occurs on the momen-
tary cessation of the scanning at the
end of each picture.

The intensification voltage is obtained
essentially by " differentiating " the
line -scanning voltage. This is done by
means of a condenser resistance circuit
CRC ' R.' The intensification voltage
across the resistances RR is amplified
by the valves V3 and V5 and applied
to the focusing shield of the receiving
oscillograph.

It will be noted that the loading of
the anode resistance Rz R.2.1 with the
condensers CC' gives the line -scanning
amplifier a falling frequency charac-
teristic. This is a great advantage from
the point of view of the receiver design ;
the frequency characteristic droop is
compensated at the transmitter end.

The paraphase arrangement of the
line scanning amplifier provides various
advantages, including the avoiding of
low -frequency distortion, which latter
has necessarily to be kept down to a
low level in order to avoid mis-shaping
the picture.

Controls
The controls of the receiver are

extremely simple. The input poten-
tiometer RI is adjusted to give the
required picture breadth and the screen

voltage of valve V7 is then set to give
the required picture depth, which it
does by varying the pitch of the
scanning grill or raster. It should be
noted that there is no synchronising
adjustment, because the values of R8
and C8 are fixed. The remaining
controls are the intensification volume
control, namely the potentiometer R5
and oscillograph focusing, viz., the
cylinder biasing potentiometer.

These adjustments can, of course,
only be made while the signal is
actually being transmitted. It might
be supposed that if the transmission
were cut off, the spot on the receiving
oscillograph would come to rest and
possibly damage the screen. This, in

practice, is not the case, because as soon
as the transmission is cut off, the
ratchet driver valve V4 ceases to pulse,.
and the grid of V7 thereupon slides to
zero voltage and causes a traversing
movement to start off on its own
account, thus moving the spot in a
regular manner and preventing the
screen from damage.

There is just one other aspect which
should not be entirely overlooked, and
that is picture size. A. C. Cossor, Ltd.,
have already produced experimental
tubes of sufficient size to give a nine -
inch picture. The difficulties of pro-
jecting the image on a still larger screen,
it is considered, would not be
insurmountable.

How it Feels to be Televised
Yvette Darnac talks to " Television "

TELEVISION make-up hardly
improves one's personal appear-
ance. Yvette Darnac was evi-

dently blissfully unconscious of her
looks during a recent rehearsal of a
television show, or else completely
indifferent. Deep blue lips, thickened
eye -brows, purple -blue eyelids, and a
good smudge of blue either side of her
nose, not forgetting a high light of
white on the bridge of it, is a trying
make-up at the best.

Miss Darnac answered our direct
question as to whether she liked being
televised quite frankly. She gave us
to understand she could not see how
anyone could enjoy it because of the
circumstances under which it had to
be done. The make-up did not worry
her in the least, merely because she did
not see it except in a mirror in the
dressing room.

She was ready to face the light even
to looking straight into it. " That I
must do fairly often because it has the
effect of my looking at you who are
watching the transmission, but I have
not found it affects my eyes at all."

Concentration
The point that seemed to trouble

Miss Darnac more than any other was
one of concentration. Like all artists,
she likes to " live " her part. In ordin-
ary broadcasting this is easily possible.
A microphone can easily be forgotten.
If one is reading from a script, as is
generally done in broadcast plays, any
actress who has broadcast a few times
is able to enter into a part and forget
her surroundings.

The more a broadcaster gets used to
broadcasting the more easily does

complete concentration come. This,
Miss Darnac considers, is not easy of
achievement in television.

She pointed out that facial expression
is the first consideration. In ordinary
broadcasting she may sing a song
dressed in an overcoat and hat, for
nobody is the wiser. In television,
she has to dress for the part and, what
is more, look the part.

Theatre -work naturally teaches any
actress all that. Television is more
likely to take the unwary very much by
surprise and cause facial expressions
totally at variance with the subject in
hand.

Sitting before the " gun," especially
when it is not possible to see what one
really looks like is not an experience
calculated to help. It is so difficult to
forget the fact that one is being televised.

Another point, of course, is that one
has to be so careful with one's hands.
They must be kept close to the body at
all costs. Otherwise they appear en-
larged, just as they do in ordinary
photography. This is not the platitude
it may seem.

After all, the hands help so much in
the matter of expression. If one is
tied to a few effective movements (and
must at all costs avoid those which are
ineffective) there seems very little one
can do safely.

Concentration is always difficult to
attain in any circumstances. We all
suffer from lack of it. Surely it is
reasonable to conclude that anyone
who can forget actual surroundings and
look on their art in this " new light "
must benefit in the long run ? Perhaps
television is a cure for a wandering
mind ?
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Colvern `Ferrocart' Coils
 the better coils . . . specified for
 Standard Television Receiver

11111111111=11

GET THE BEST
.FROM YOUR MAINS

THE DESIGNER of the " Standard Television Re-
ceiver " intends that you shall secure tne finest
possible results, hence his again giving solus speci-
fication of Sound Sales L.F. Smoothing Choke.

Write for
Leaflet "V"

Phone:
Archway

1661-2

SOUND

SOUND SALES
The name " Sound Sales " denotes the finest in
Television Components. Their reliability has been
proved under the most severe working conditions,
hence their use by leading Television companies,
experimenters and well-known designers of
Television apparatus.

" SOUND SALES " SPECIFIED FOR THE
" STANDARD TELEVISION RECEIVER."

L.F. Smoothing CHOKE 1 r
1.250 ohms at 120 m/amps. L

pe 1250.Inductance 30 Hys. Tysdic.

Specified by

SOUND!
TnANSFOAMt RS MEW

the Experts

SALES
AND CHOKES

SALES LTD., Tremlett Grove, Works Junction Road, London, N.I9

When

Quality reception in tele-
vision depends entirely on the
quality of the components-
that is why the designers used
and specify Colvern Ferro -
cart Coils for the Standard
Television Receiver ! Ferro -
cart Coils are the finest coils
yet constructed-a triumph
of engineering precision. This
outstanding advancement in
coil construction has been
made possible only by years
of ceaseless research and
experiment.
For the Standard Television
Receiver, the types specified
are : Ferrocart types G.' .S .

G.2., G.I I.S., and G.12
Price 60/- complete.

COLVERN, Ltd Romford,
Essex, London Depot : 150
King's Cross Road, W.C.I

Made under licence from the Patentee
Hans Vogt.

When used as the second detector in a I

ECONOMY I

Superheterodyne the Westector gives -- - -- straight line rectification with distortion -
less detection, and it is almost impossibleHIGH- I to overload it.

QUALITY I A development of the permanent
DETECTION I Westinghouse Metal Rectifier, the West -

1 ector retains all the qualities of long
life, reliability. etc.

You sill want to know more about this useful component. A 3d. stamp
to Dept. T. will bring you a copy of our booklet "The All Metal Way, 5934."

THE WESTINGHOUSE BRAKE & SAXBY SIGNAL CO., LTD.
82, York Road, King's Cross, London, NI.

1 - - -1 Usually the introduction of Automatic
AUTOMATIC i Volume Control necessitates complicated

VOLUME I alterations. But even delayed A.V.C.

' CONTROL I

them

ay wbeeostbetcationre.d in a simple manner with

- Used as a battery economiser, the West-
ector enables a large output to be ob- - - - - - - -
tained from a battery set without using

1

BATTERYspecial equipment, and is applicable to
any type of receiver.

replying to advertisements, please mention " Television "

1 3 3
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`` The Stixograph and Scophony "
(Continued from page 96.)
tions and a suitable horizontal sizeof B
no two laminations image in the plane
E can overlap horizontally. The total
image formed in the plane E (i.e., all

for every detail in the picture, in
exactly the same way as a camera lens
forms a two-dimensional image. Even
if the optical system, or a part of it,
such as the echelon, is moving at any
speedlin any direction, which maintains

Fig. 8. The Stixo-
graph optical system
shown in perspective.

the lamination images) is a Stixograph
of the object B, for all vertical definition
and limitations have been removed and
all that remains is horizontal definition.
Each detail of the picture has an
individual and independent position
horizontally and its size corresponds
to the size horizontally of the detail
it represents in the object B. The
vertical size or position of a detail in
the Stixograph in the plane E is
totally unimportant. The appearance
of a Stixograph such as would be
formed by the optical system of Fig. 6
is shown in the focal plane E.

It must be pointed out that the
various functions of the system of
Fig. 6 are performed simultaneously

" Modern Form of Kerr Cell "
(Continued from page iii.)

noticed that in the case of the double -
image polariscope, it is not necessary
to reduce this by 5o per cent. due to
total reflection of the ordinary ray as in
the case of the single image polariscope.
In the above expression 8 is the angular
retardation, or phase difference. Now
we can put 8 ___=R

27T A

because 8 bears the same relation to
2.77. as the linear retardation to the
wave length. On substitution for S
in the above expression we have

I= I'sin2 (17--R)
A

We now write down Kerr's law:intro-
ducing his constant :

C1V2

d2

correct focal distances, a Stixograph
will be simultaneously formed for all
the picture except obscured portions,
should this happen intentionally or
accidentally.

A Stixograph or one -dimensionally
limited picture can actually be produced
with great ease, and may have any
degree of definition with a suitable
design of apparatus, and choosing an
echelon having a sufficient number of
laminations.

MORE ABOUT THE
STIXOGRAPH IN OUR

NEXT ISSUE

Here we have c, the Kerr constant
(which is in the order of zo.io-8) V is
the potential difference in volts between
the electrodes and d is the distance, in
cm. between them. 1 is the length of
the light path, in cm., through the cell.

On substitution for R we find :
I=I' sin2kV2 intensity expression for
Kerr effect, where k stands for the
product

Ad2

An order placed with
your Newsagent will en-
sure regular delivery of

"Television."

We now have to derive the intensity
expression for the quartz laminae.
Referring to Fig. 5, we see that the
application of an electric field along the
direction of the electric axis of the
piezo-electric quartz brings about a
strain in the quartz along the electric
axis of magnitude S where

KVe

K is the piezo-electric constant and
Ve is the voltage which, as the subscript
indicates, is measured in electrostatic
units. This strain is equivalent to that
brought about by direct stress T. If,
then, E is the elasticity of the quartz for
this particular axis we have

T= EKVea,-
Now the retardation brought about by
such mechanical stress is given by the
well-known photo -elastic expression.

R= CT1
Here C is the stress -optical coefficient
and 1 is the length of the light path
through the stressed medium. On
substitution for T from the previous
expression we find

R- CEKVeI
e

In this expression the value of T must be
given in megadynes cm.2 so that we
have to divide by 108. Furthermore,
in order to reduce to volts we have to
divide by 3.102, so that the expression
reduces to

R- CEKVI
e. 3 .108

If we put 10 7rCEK1 and if we then
de. 3.10 8

substitute for R in the intensity expres-
sion we have I=Ilsin2k1V. Intensity
expression for effect in quartz.

Now whereas in the Kerr intensity
expression each successive loop of the
curve of illumination against voltage
becomes steeper, the slope of the
succeeding loops in the quartz effect is
always the same. This is because in
the former case we are dealing with V2
but in the latter case with V.

For particular calculations the value
of the stress -optical coefficient fo r
quartz is about 5. The Young's
modulus for the e axis is in the order
of 1012, and the piezo-electric constant
can be taken as 6.4.10-8.

The Bennett Television Co. inform
us that, owing to increased business, it
has been necessary to take larger
premises, and that they have now
moved to 5 oa, Station Road, Redhill,
to which all communications should
be addressed.
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TELEVISION
in the

New 1934

HEAYBERD
HANDBOOK

The third Edition of this recognised guidebook for all mains
Radio enthusiasts, just issued, contains SPECIAL TELEVISION
SUPPLEMENT. Amplifier Kit and Cathode Ray Exciter Unit
with detailed parts and lucid blue -prints are shown. In addition,
there are 15 blue -prints of how to build your own mains units,
Battery Chargers, etc., 40 pages. FILL IN THE COUPON BELOW

Heayberd can supply transformers
and chokes for all your television
requirements. Send us full details
for special models and your quota-
tion will come by return. Remem-
ber that a decade of engineering
research is behind our products.
Post This Coupon To -day
I enclose 3d. stamps for
40 page Handbook as
described above.

f$931iXIXIX:X3IXIX3IXIXIX3.3X,3,

M

1 min from10 Finsbury7St., London, E.C.2 Moorgate Stn.

CLIX
Chassis Mounting
VALVEHOLDERS

7 -Pin
Floating Type.

3 7 -PIN.
3 5 -PIN.
1 4 -PIN.

Specified for the
STANDARD

Television Receiver
7 -pin I/. ea. Spin 9d ea, 4 -pin 8d ea.

Clix chosen because of their
acknowledged superiority.

LECTRO LI N X LTD.
79a, Rochester Row, London, S.W.

Telephone: Victoria 3541.

YOUR OLD COMPONENTS.
It often happens that one has a batch of components or a
receiver that is not in use. Why not convert this unwanted
apparatus into cash ? It may be just the very thing somebody
else has been looking for. You can dispose of it quickly and
cheaply by advertising it in the Prepaid Advertisement column
on the last page of this journal. Prepare a brief, clear description
of your gear and send it in to :-

ADVERTISEMENT DEPT.
TELEVISION
58,61 FETTER LANE, E.C.4

The charge is 2d. per word with a minimum of 2/- and it must
be prepaid. Have a look through your apparatus now.

GASFILLED RELAY TYPE G.T.1.
For Television Receivers.

Write for
Partizulars.

MADE IN
ENGLAND

Advt. of She Gererai Electric Lo. Ltd., .11.1tigilet dowse, Eitifpuoy, London, W.C.2

THE TELEVISION SOCIETY
Publication No. I. Now Ready, post free.

SOME ASPECTS OF
TELEVISION RECEPTION

by

T. H. Bridgewater, Grad., I .E.E. , A.M .I.R.E.

An authoritative study of the theory
underlying successful television recep-
tion. This lecture was originally given
before the Society in March, 1933, and
is now reprinted so that it will reach

a larger audience.

Fully L -illustrated - - 37 diagrams

PRICE 1/- Post Free.
from The Editorial Secretary :

W. G. W. Mitchell, Lynton," Newbury,
Berkshire, England.

Reprinted from THE JOURNAL OF THE TELEVISION
SOCIETY (published THREE times yearly).

It helps us if you mention " Television "
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FTHE CONSTRUCTORS' CIRCLE
Additional Members

T. WALLACE, 38, Burnside Street,
Glasgow, C.4.

E. PATTERSON, 83, Chief Street,
Crumlin Road, Belfast.

F. WILLIAMS, 35, Church Street,
Kington, Herefordshire.

L. R. BOWFN Pendinas, Caersws.
R. HOUGHTON, 9, Highfield Square,

Liverpool, 13.
B. CLIFE, 78 Skidmor Avenue, Wol-

verhampton.
E. W. G. SAINTY, 23, Albert Road,

Witham, Essex.
J. H. WILLIs, The Nant, Penyffordd,

Chester.
A. CROUCHER, I I, Queens Way, Nacton

Estate, Ipswich.
J. KELLY, 16, Offerton Avenue, Derby.
H. WATTERSON, I2, Eaton Street,

Mapperley, Nottingham.
J. WAYTE, 8, Grays Hill, Bangor.
T. D. DAVIDSON, c/o Russell, Dollar

Avenue, Falkirk.
W. H. JONES, 6, Maple Terrace,

Llandrindod Wells, Rads.
J. KAASIK, Pikk 41, Nomme, Esthonie.
J. SUMNER, 51, Sandringham Road,

Waterloo, Liverpool, 22.
C. BLATHERWICK, 20, The Drive,

Roundhay, Leeds. 8,
S. NICHOLLS, 117, Dudley Road,

Wolverhampton.
S. G. BUTTON, 17, Park Street, Guild-

ford.
H. T. J. SMITH, 7, Hawthorn Terrace,

Dovercourt.
K. G. ELLIOTT, 32, Sladefield Road,

Alum Rock, Birmingham.
J. MAYALL, A.M.I.E.E., 39, Beechwood

Avenue, S. Harrow.
DR. ANGEL MORA GARCIA, Canalejas

I-2°, Melilla, Spanish Morocco.
F. A. DALE, Motor Engineer, Church

St., Charlton Kings, Glos.
N. B. CAVE, 128, Wanstead Park Av.,
Wanstead, E.12.
M. H. ALLEN, " St. Hilda's," Whitby

Avenue, Stockton Lane, York.
A. MACLESE, 39, Gibson Street,

Liverpool, 8.
A. W. READ, 71, Montague Road,

Leytonstone, E.I I.
A. E. CAMERON, " Roma," Moor Park

Road, Northwood, Middlesex.
R. JEFF, 327, Tolladine Road,

Worcester.
H. W. L. COWLEY, 35, Avon Street,

Stoke, Coventry.
N. C. Stokes, 72, Fleetwood Avenue,

Westcliff-on-Sea, Essex.
M. WYER, 373, Osmaston Park Road,

Derby.
R. A. DAWSON, The Ark Inn, Ray

Street, Maidenhead.

P. H. PEIRANO, 47, Grosvenor Square,
W.I.

G. P. FAULKNER, 39, Princess Street,
Tunbridge Wells, Kent.

G. CARMICHAEL, 27, Lyford Road,
Wandsworth Common, S.W. 18.

R. SKYE, I, Topaz Street, Roath,
Cardiff.

R. M. METHERWELL, 53, Boswell Road,
Cowley, Oxford.

C. CLEMENS, 133, High Street,
Pe rs hore.

S. PRENDERGAST, 41, Castle Grave,
Kendal, Westmorland.

H. A. CUMMINS, 122, Fairfax Drive,
Westcliff-on-Sea.

H. Nic HoLs, z9, Southwest Road,
LEYTONSTONE, E.II.

W. CATON, 84, Fishwick View, Preston,
Lancs.

A. D. NARRAWAY, M.I.H., The School
House, Moreton, Oswestry, Salop.

B. SNOWDEN, " Tregantle," Louth
Road, Scarthoe, Grimsby.

T. C. KELLY, c -o Gordons, Ballaghader-
green, Co. Roscommon, I.F.S.

MR. FARAG, 6, Limes Avenue, Waddon,
Croydon.

THE CONSTRUCTORS'
CIRCLE

Application for Membership

To be filled in and sent with a
stamped envelope for reply to the
Editor, " Television," 58-61, Fetter
Lane, London, E.C.4.

(I) I already subscribe to your
journal at the address below.

(z) I have placed a regular order
for TELEVISION with my
booksellers, Messrs

and desire to be enrolled as a
member of the TELEVISION
" Constructors' Circle."

Please send membership badge
free of charge to

Name (in block letters)

Address

Date

*Strike out lines not applicable.

L. ANDERSON, 192, Caversham Road,
Reading, Berks.

P. COWLEY, 35, Avon Street, Coventry.
B. 0. GREEN, " Holmleigh," 3-4, Mile

Lane, Rushwick, nr. Worcester.
MASTER DENIS RIDGEWAY, 62, Lyming-

ton Road, N.W.6.
R. A. Dooswowm, " Saxeten," The

Northern Road, Gt. Crosby, Lancs.
L. LEAMAN, 97, Northfield Avenue,

W. Ealing, W.13.
F. G. BATTERSBY, 10, Helena Avenue,

Margate, Kent.
J. C. YORK, 9, Julian Avenue, W.3.
C. W. GLOVER, 22, Bidston Road,

Anfield, Liverpool.
H. LESTER, 6z, Westwood Road, Good-

mayes, Ilford, Essex.
A. T. WILLIAMS, 22, White Horse

Street, Baldock, Herts.
H. PLATTs, 15, Ling Road, Lough-

borough.
T. WALLACE, 38, Bevinside Street,

GLASGOW, C.4.
J. J. SMITH, 7o, Wood Street, Wool-

wich, S.E.
S. C. SMITH, 22, Rutland Road,

" Meadows," Nottingham.
L. H. MoortToN, 3, North Avenue,

Eastbourne, Sussex.
T. A. CALLOW, Park Lane, Newmarket,

Suffolk.
A. N. LEWIS, " Inglenook," Tifford

Road, Farnham, Surrey.
G. VANSTONE, Glenlyn, Tor Vale,

Teignmouth Road, Torquay.
J. BRAMLEY, 92, Long Lane, South-

wark, S.E.I.
A. HODGKINSON, 86, Allington Place,

Handb ridge, Chester.
W. MEDHURST, 2, Finsbury Park Ave.,

N.4.
P. ANDREWS, Radio Engineer, Willow

Oswestry.
W. KEENAN, 7, Bruce Street, Clyde-

bank.
B. WILLIAMS, 38a, Abbey Street, Rhyl.
R. WILKIE, 4, Hawks Road, Gateshead,

Durham.
C. JEFFCOCK, 85, Duncombe Street,

Walkley, Sheffield.
A. W. DEVONALD, 2, Victoria Terrace,

Llansamlet, Swansea.
J. LOWE, 34, Cobden Street, Padiham,

Burnley.
J. CAssoN, 5o, Roundhay Road,

Bridlington, E. Yorks.
C. E. A. ILEs, Wyleigh, 25, York Road,

Swindon.
C. E. WEBB, 15, Denholme Road,

Maida Hill, W.9.
E. R. SHEPHERD, 36, Westheath Ave.,

Sunderland, Co. Durham.
J. NELSON, 37, St. George's Square,

Portsmouth, Hants.
J. C. RICHARDSON, 24, Richard Street,

Islington, N.I.
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Miscellaneous
Advertisements

Readers who wish to sell, exchange
or purchase apparatus will find this
column a very successful means of
disposing of their surplus gear, or
obtaining new apparatus at bargain
prices.

The charge for advertisements in these
columns is 12 words or less 2/-, and 2d. for
every additional word. All advertisements
must be accompanied by remittance. Cheques
and Postal Orders should be made payable to
Bernard Jones Publications Ltd., and crossed.
and should reach this office not later than the
15th of the month previous to date of issue.

TELEVISION WITHIN THE REACH OF ALL.
Disc Receivers, Amplifiers and Kits, from 30/- each.
" Television " and " Amateur Wireless " guaranteed
first specified kits complete. Lowest prices. Lists free.
-" Melforad," 5, Queen's Place, Hove (Trade sup-
plied).

ELECTRIC MOTORS used double -ended, fully
guaranteed, 19/9. Wide range new motors. Slide
resistance, 7/6 ; speed indicator, if- ; scanning disc,
12/6; beehive neon, 3/8 ; synchroniser tooth wheels,
3/6 ; best, 4/9 ; poles, 4/- ; pole holders, 4/- ; coils,
5/11 per pair; yoke, 3/6. Disc receiver constructor,
illustrated, r/6. Mirror receiver constructor, rim
Mirror drums, nicols, lenses, etc., in illustrated lists
free, notes id.-Ancel Cine Television Co., r6, High -
bury Terrace, Nr. Highbury Station.
ORIGINAL Pressler Cathode Ray Tubes, Cells,
Crater Lamps, as reviewed in " Television," are avail-
able from the sole British representative, EUGEN J.
FORBAT, 28-29, Southampton Street, Strand, W.C.2.
Temple Bar 86o8.

PATENTS-Trade Marks, " Advice Handbook "
free.-B. T. King, Regd. Patent Agent, 146a, Queen
Victoria Street, London.

SPECIFIED DISC KIT, 50/-. All Television Compo-
nents, Discs, Neons, Motors, Lens, etc.-Lists free,
Bennett Television. Note New Address.

ALUMINIUM, 20 inches square, 32 gauge, polished,
3/-; 20 inch punched discs, ready for use, ro/-.-Vose,
15, King Edward Road, St. Helens, Lanes.
A. MATHISEN, B.Sc., F.T.S., Patent Agent and
Consulting Engineer, British, Foreign and Colonial
Patents, Trade marks and Designs.-First Avenue
House, High Holborn, London, W.C.r. Holborn 895o.

KINGSTONE COMPANY OFFER-" Kindrag "
Synchroniser outfit, 14/6 ; Slide resistance, 7/' ;
Synchroniser coils, 4/- pair; Toothed wheel, 4/9;
Television H.F. choke, 2 6.-Stamp for details, 372,
Essex Road, London, N.i.

ELECTRADIX Bargains !
PHOTO CELLS. £5 Photo Cells for Talkies, Light Tests,
Timing Controls, etc., at bargain prices. Response to ligh
50 micro -amps. per lumen, 40 watt lamp, 75 c.m.
King B.T.P., 15/. ; R.C.A., 25/- Holders, 1/. ;

Beck Prisms, 5/6 ; Focus Lens, 3/6.

SELENIUM CELLS. Light sensitive resistance,
gold grids, moisture -proof. L to D ratio 5 to I.
5/- each. Mounted in Bakelite, 7/6. Super
Model in Oxy-brass body with window, 10/-.
Relays, 7/6.

1,000 other Bargains in our March Sale List "V."

ELECTRADIX RADIOS,
218, UPPER THAMES STREET, E.C.4.

Telephone : Central dal I.

"TELEVISION" COUPON
FOR FREE INQUIRY SERVICE

Name ...

Address. -
March, 1934.

H. E.

SANDERS 3 co
Specialise in all apparatus for Disc and Mirror Drum
projector systems, etc.
We supply all " Baird " and " Mervyn" branded
components as used in the "Disc Receiver " and
described in this journal.
All Radio ReconstruLtion products can be obtained
from us.

We introduce the new " E.L.G." Motor designed for
Television work by E. L. Gardiner, B.Sc., F.T.S.
This is universal type for all discs, drums, etc., with
ball bearings, extra long spindles, I", silent running,
and will easily take a Mirror Screw with direct
coupling. Complete with polished metal base for
easy fixing, 35/-, post extra 1/-.
Mirror Screw Kit of Parts, complete, 50/-.
White Line Lamp for Mirror Screw, etc., giving
to 5o times the brightness of a Neon Lamp, for use
with D024 or D026 type valves, 35:- post free.
Synchronising gear complete for double -ended
spindle motors, unassembled, 22/6 ; by post extra
9d.
Tuned Synchronising Transformer, 375 cycles for
strengthening synchronisation and reducing rocking,
12/6 ; by post extra 6d.
Super Quality Lens, 4k" Biconvex, allowing pictures
to be further enlarged without distortion, 6/- post
free.
Ditto, 4", 5/- post free.
Motor B.M.s type, double spindle, with ball bearings
for 6 -volt motor, 35/-, post extra 1/-.
New High Brilliancy Lamp for disc sets, M.S.V.208,
containing rare gases and mercury, for larger images,
price 30/- post free.
Call and let us explain technical details.
Handbook, " Easy Lessons in Television," 2 - post
free.

Send for illustrated list.

B. E. SANDERS & Co
4, GRAYS INN ROAD, LONDON, W. C.1

Telephone : Chancery 8778

OUT TO -DAY!
WIRELESS MAGAZINE

MARCH
Over 40 interesting features including de-
tails of a three-valse receiver you can
build for 3 - 3s. (including salves) and a
quality superhet, the " Lucerne Super."
It has one knob control and the latest
development in radio-a self-adjusting
solurne control.

Get your copy now !

WIRELESS MAGAZINE
MARCH Price 1 -

Mention of " Television will ensure prompt attention

iii

'PHONE
20825

ACCURATE & RELIABLE
Components or Complete
Specified Receiver Kits.
Order with confidence from :

BENNETT TELEVISION Co.
50a Station Road, REDHILL

Consitructors' Handbook r/ -
Parts for this month's disn reciever supplied

For .All Television &
Radio Supplies

W. H. AXWORTHY & CO.
1o6, Tavistock Road,

Plymouth, DEVON

TELEVISION & RADIO
STOCKISTS

BANNISTER & FITTON
27a. MILNROW ROAD.

ROCHDALE

TELEVISION & RADIO
AT LOWEST PRICES

POLCHAR'S WIRELESS LTD.,
20, BRIDGE STREET,

BRISTOL.

AT YOUR SERVICE

WEBB'S*
TELEVISION EXPERTS
41, CARR'S LANE, BIRMINGHAM.
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ELECTRIC LAMPS

CATHODE RAY
OSCILLOGRAPHS

with the improved
Fluorescent Screen

Exciter Unit. Prices on application.

E t76 SwAPI
RAY Tu

Ediswan Ray Tube
Price £6. 6. o.

MANLIFACTL FIER.

& PURVEYORS OF

ELECTRIC LAMPS

BY APPOINTMENT

for

TELEVISION
AND RADIO RESEARCH
The Ediswan Cathode Ray Oscillograph is of the
"sealed off" type and possesses a number of unique
refinements. Full particulars of this tube and of
suitable circuits for its use as a Television viewer,
or in research work, will be supplied on request.

We invite enquiries for :-
* Mercury Vapour Rectifiers.
* Grid controlled discharge tubes for time bases.
* High Vacuum Diodes.
* Transmitting Valves, low and medium powers.

S N
RADIO VALVES
THE EDISON SWAN ELECTRIC CO.
LTD., 155, CHARING CROSS ROAD,

W.C.2
RE) 222
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