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A. MIRROR -SCREW RECEIVER
The mirror :crew receiuel is one of the moat efficient of t1 mecharical type 7,1
produced ani it has the further advantage of simplicity. The screw is ba rp-

of a numLe- of fiat -r etal plates arranged in the manner of a stint sta.rcas2.
The reviver illustrated is the " Tecade. '
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46,500
hours at full load !

,*45111464,W

US(

METAL
RECTIFIER

Twenty-one years' service, working six hours per day and
still going strong is the proved performance of Westinghouse
Metal Rectifiers. They save you replacement expenses, the
annoyance of breakdowns ; repair ; bills ; transit costs ; and
the irritating differences with the maker or retailer.
If you are not enjoying the advantages of this most efficient
Rectifier service, write for a copy of the " All -Metal Way,
1934," giving full particulars. We will send it by return.

WESTINGHOUSE
METAL RECTIFIERS
THE WESTINGHOUSE BRAKE AND SAXBY
SIGNAL CO., LTD., 82, York Road, King "s Cross, NA'

GASFILLED RELAY TYPE G.T.1.
Suitable for Television Receivers

MADE IN ENGLAND BY THE G.E.C.

With two OSRAM G.T.I. Gasfilled relays in an inverter
circuit the ideal power drive is obtained for synchronising
gear in Television Receivers. Two OSRAM G.T. i Relays
in a sweep circuit are particularly recommended to
provide a time base for cathode ray television. The
high value of peak anode current ensures elimination of
" sputtering " with a minimum of cathode wattage, and
guarantees sure and reliable picture reception.

Characteristics
Filament Volts : 4.0.
Filament Current : 1.3 amp.
Anode Volts : 1,000 max. peak reverse.
Anode Current : o.6 amp. max. instan-
taneous peak. 0.3 amp. average on pure
resistance load.
Cathode -Anode Voltage Drop : 15 volts
approx.
Grid Control Ratio : 2o-25*
Cathode heating Time : i minute mini-
mum.
* Dependent upon temperature of Gas -
filled Relay.

Price 50/_
Advt. of The General Electric Co.. Ltd., Magnet House, Eingsway, London, W.C.2

RADIO RECONSTRUCTION Co. Ltd.

ANNOUNCE
The release early in January of genuine
30 line

(TEXKAXCE)

MIRROR SCREWS
At a very moderate price.

These screws are precision instruments,
completely assembled and adjusted, de-
signed and manufactured in co-operation
with the original inventors.

They fit standard in. diameter spindle,
and the image size is 2 X 42 ins.

Details on Application.

RADIO RECONSTRUCTION Co. Ltd.
45, Conduit Street, London, W.I. Regent 4436

VE SUPPLY all
GENUINE "BAIRD" COMPONENTS
FOR CONSTRUCTING

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

CALI., 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 or The Television Society)

With the Advent of the

WILBURN POLARISER AND ANALYSER

The
Polariser

Wilburn
and Analyser

there is now available to the ex-
perimenter an instrument which
gives results comparable to the best
Nicol Prism and costs only a fraction
of the price. It is thus no longer
necessary to pay high prices for
doubtful specimens of Iceland Spar.

Complete
as illustrated 17/6 per

pair.

WILBURN & COMPANY
Wheatsheaf House, Carmelite Street, London, E.C.4

'Phony r Central 6810.
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MERVYN TELEVISION
COMPONENTS

were specified during 1933 for the best receivers. They

have been chosen for the Mirror Screw receiver in this issue.

For the New Receiver :
Special plates, mirror, polished edge, length, Mervyn motor, type B.M.I. A.C. or D.C. 30 -
31 in. ... each 1/2

Bearing boss and end plates with 8 ribs, complete
set for in. spindles only 12/-

Extra by post
Pulleys for the mirror screw receiver with
boss hole are available at ... each
Extra by post

6d.

in.
I /6

3d.

Extra by post 6d. Variable resistance for motor control, 250

Two ball races in mounts and spindle ohms 7'6

Extra by post 3d.
Extra by post 3d.

Strip reflecting mirror, as specified 1r -

A set of parts as above cost E2 10 0 Extra by post 2d.

Components for other Receivers
Unisphere mirror drum kit with the unique one
screw fixing and adjusting ... ... E3/10/0

M.S.V. 205 Crater point lamp for projectors E1 15/0

New type mirror drum Kit, one hole fixing and
adjusting ... ... ... ... E2 1 '0

Unassembled synchronising gear is available with
coils ... ... ... ... ... ... El, 7 6

Extra by post ... ... ... 6d.

16 in. scanning disc with 8 spokes
for use, type B.D.3, in. bush hole
Other bush sizes ...
Extra by post

punched ready
7/6

extra 1 /-

9d.

Pair of lenses for viewing image ... 6' -

Extra by post ... ... ... 6d.

20 in. scanning disc punched ready for use, type
A.S.I., standard 1 in. bush hole ... ... 12/6

Extra by post ... ... ... ... 11/ -

Mervyn components are reliable, high grade, low priced, and obtainable from good dealers.

If you have not yet had our illustrated brochure write for a free copy.

THE MERVYN SOUND & VISION CO. LTD.
4, HOLBORN PLACE,

Telephone : Holborn 6332

N2:nNNNNN
LONDON, W.C.1

N N N
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THE BEST CHOICE
TELEVISION DEMANDS THE BEST

See that you get it by always using individually
tested Baird Equipment, whether a single com-
ponent or a complete Kit of parts.

It must be emphasised that no guarantee of
performance can be given with the Baird Pro-
jector Kit unless every specified part is used.
Substitutes definitely give inferior results, and
this applies particularly to the mirror drum.

Projector Kit Prices.

Motor and synchronising gear,
complete with stand and lamp

s. d.

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 1 0 0

Lens 4 0
Lamp Transformer 1 5 0
Variable Resistance 17 6

Fixed Resistance 7 6

Baird Grid -Cell Unit Prices.
s. d.

Grid Cell alone, each 2 0 0
Square ended polaris-

ing prisms -
6 mm. aperture, each 17 6

7 mm. aperture I 2 6

8 mm. aperture I 7 6

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

Grid Cell unit com-
plete with prisms,
lens, mount and pro-
jector lamp, each 5 0 0

Screen television is now made possible for all with the
Baird Grid Cell unit. While home-made light modulating
devices give poor and indistinct images, the Baird unit is

most efficient.
Complete, it comprises a special holder housing two light
polarising prisms, hermetically sealed cell, condenser lens
and projector lamp. Send for free illustrated brochure.
If you want to build up the complete Baird Projector Kit,
we can help you. Full instructions have been prepared
showing the work step by step. Write for a copy : it
costs you nothing.
Absolute bargains while they last. Send for list of limited
quantity of reconditioned disc apparatus.

BAIRD TELEVISION LIMITED
ADMINISTRATION OFFICES

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

Phone : VICTORIA 7238. Telegrams : "TELEVISOR, SOWEST, LONDON."

SALES DEPT.
133, Long Acre,

London, W.C.2.
Phone : TEMPLE BAR 5401.
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THE FIRST TELEVISION JOURNAL IN THE WORLD

In This Issue
Constructive criticism of the B.B.C.'s policy

of television broadcasting by Mr. S. Sagall,
Managing Director of Scophony, Ltd.

' The first of a series of informative articles,
by G. Parr, on the problems of cathode-ray
television.

* * *

Full constructional details of the first
mirror -screw receiver for the amateur-a
cheap, simple and efficient apparatus for the
home -constructor.

* *

A practical and informative article on the
theory of the Kerr cell, by J. C. Wilson.

* * *

First and exclusive pictures of the Scophony
receivers.

* * *

Records of latest developments, including
the first description of a novel receiving
system.

* * *

" Electro-optics "-a comprehensive report
of the December lecture given before the
Television Society.

* *

Some considerations on the design of an
H.F. stage in a television receiver.

* * *

" Easy -to -understand " instructions for con-
necting the neon lamp to the wireless set.

TELEVISION
Proprietors :

BERNARD JONES PUBLICATIONS, LTD
Editor -in -Chief :

BERNARD E. JONES.

Editor :
H. CORBISHLEY.

Editorial, Advertising and Publishing
Offices :

58-61, Fetter Lane, London, E.C.4.
Telephone : Central 4341 (four lines).
Telegrams : Beejapee, Fleet, London.

Subscription Rates : Post paid to any
part of the world -3 months, 3 /6 ;

6 months, 6/9; 12 months, 13/6.
Published Monthly -1 - net.

(Last Wednesday in every month for
following month).

Contributions are invited and will be
promptly considered. Correspondence
should be addressed, according to its
nature, to the Editor, the Advertisement
Manager, or the Publisher, " Tele-
vision," 58-61, Fetter Lane, London,

E.C.4.
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COMMENT OF THE AIONTEI
Ourselves.

WITH this issue, TELEVISION passes into the hands of Bernard Jones
Publications, Ltd., proprietors of AMATEUR WIRELESS and WIRELESS

MAGAZINE, and thus comes under the control of publishers whose sole interests
in the past have been devoted to wireless publications and who are therefore
in a unique position to direct a journal devoted to a subject which is so closely
allied to radio.

The advantage of such an association need not be stressed, but it may be
pointed out that a highly trained technical staff and research facilities are now
at the disposal of this journal.

Whilst the publication of a separate magazine devoted to television is a new
step for the present publishers, there is nothing new whatever in their asso-
ciation with television itself. The Editor and Staff of TELEVISION and its
associated technical papers have been present at every outstanding demon-
stration of television during the last ten years and have kept closely in touch
with the whole subject. Indeed, ever since the practicability of television
became apparent, AMATEUR WIRELESS has assisted and encouraged its develop-
ment and this has been a considerable factor in the determination of the
publishers to acquire this journal and thus give their energetic assistance to
the furthering of a policy which can be summed up in four words " The
Development of Television." To this end our energies are pledged and our
readers' support is invited.

The B.C.C. Transmissions
E publish below the latest official statement of the B.B.C. regarding the
television transmissions, and refer our readers to the excellent summing

up of the position by Mr. S. Sagall on other pages in this issue.
"In September notice was given to Baird Television, Ltd., of the termina-

tion on March 31, 1934, of the arrangement under which regular television
programmes are transmitted on a medium wavelength using their "3o -line"
system.

Meanwhile, experiniental work is being carried out with high -definition
systems transmitted on ultra -short wavelengths. Such systems offer more
possibilities of future development than the low -definition systems, although
only the latter can be transmitted pn medium wavelengths. If, however,
the development of high -definition television is not sufficiently stabilised
by March 31 to justify regular transmissions by any of the methods tested,
then the B.B.C. may continue transmissions, probably twice a week, using
the low -definition method on an ordinary broadcast wavelength, with a view
to assisting those members of the pubic who are experimenting in tele-
vision. These transmissions would depend on future development, with
no guaranteed duration."
We may remark that, even assuming that the high -definition experiments

are a success from a technical point of view, it is quite improbable that the
apparatus required for the reception of these transmissions will be within the
reach of any considerable number of people, whereas those participating in
the reception of the 3o -line transmissions are a steadily increasing section of the
listening community, and this would immediately be enlarged were some
definite statement of policy forthcoming.

3
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Television in 9 3 4
By S. Sagall

Our authoritative contributor is Managing Director of Scophony Limited, and one of the pioneers of
commercial television. Scophony Limited is engaged on the develcpment of a novel system of sound and
picture communications, based on Mr. G. W. Walton's inventions. Secrecy still surrounds the technical
activities of the Scophony laboratory, though some conception of the revolutionary character of the in-
ventions may be gained from the photographs, thefirst ever to be released by Scophony Limited and placed at

the exclusive disposal of Television.

fr. S. Sagall, Managing Director of Scophony Ltd.

WRITING this as I do in the last
days of 1933, the heading -may
suggest " prophisus." In

television we have had, during the last
five or six years, far too many of them.
I am accordingly dealing with " reali-
ties " and actual achievements.

I feel that the time has arrived when
a complete case must be made out for
" 3o -line television," and if convincing,
this view must be supported by the full
weight of public opinion, before it is
too late.

It is my opinion that a great stimulus
was given to the development of tele-
vision in this country by the fact of
tine B.B.C. establishing, some eighteen
months ago, a regular television broad-
casting service. The entertainment
value of the programmes offered at the
commencement of the transmissions
was very low, and it was only early this
year that a remarkable improvement
became apparent. The B.B.C. was the
first-at least, as far as Europe is con-
cerned-to make a proper and thorough
study of the whole problem of tele-

vision studio technique and its special-
ised requirements. The B.B.C. justly
deserves the compliments of all those
interested in the art, for the part it
played in bringing the 3o -line trans-
missions to such a high standard.

Improved
Technique

Compare " 3o -line " pictures as seen
a few years ago, even those of twelve
months ago, with what is offered now.
What a vast improvement ! One would
never have expected that such results
could be obtained from what is, after
all, only a 3o -line picture.

This tremendous improvement is, of
course, also due to the greater efficiency
of modern television receivers. The differ-
ence between a 3o -line picture of a few
years ago, the size of a postage stamp,
as seen on a Nipkow disc, and a B.B.C.
picture received on a Scophony 3o -line
rotating echelon (size of picture 34 ins.
by 84 ins.) or on a Baird mirror -drum,
is like that between a doll with eyes
made to move and a strong healthy
infant.

Now, at some time or other, com-
plaints were made by those " ruling
the waves " that the public shows very
little interest in the television trans-
missions. Of course, the number of
those possessing television receivers
was bound to be small, as long as there
were no sets on sale. And, naturally,
manufacturers would not take the risk
of bringing out a receiver until the
entertainment value of the picture was
amply proved.

A Set
Back

I would submit that this stage was
reached by the end of the summer 1933.
Scophony, Ltd., felt that there was a
growing demand for an adequate re-
ceiver and made arrangements to place
it on the market. About the same
time, the Bush Radio receiver became
available. It seems, however, most
incomprehensible that just then (in

September, 1933) the B.B.C. should
intervene by announcing the possible
discontinuation of the 3o -line television
transmissions. As far as Scophony,
Ltd., was concerned, all manufacturing
arrangements had to be suspended. The
latest statement by the B.B.C. leaves
the position and everybody concerned
very much in the dark, so that, of
course, no further progress in the
direction of supplying the public with
good receivers can be made.

The reasons publicly given by the
B.B.C. in defence of their attitude-
because defence it needs-is that ex-
periments are proceeding on high -
definition pictures, which would be so
much better, and therefore it would not
be worth while to go on with 30 -line
transmissions.

Quite frankly, I consider this attitude
of the B.B.C. to be technically inju-
dicious and retrogressive as far as the
interests of television in this country
are concerned.

Everybody, even the uninitiated,
would appreciate the fact that a Izo-line

Mr. G. W. Walton, the inventor of the Scophony
system.
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picture is superior to a 3o -line picture.
Speaking, however, with some measure
of intimate knowledge of the problems

to the experts, the problem of syn-
chronisation, which involves consider-
able difficulties," and he further points

Vrophoor high -definition (120 lines) picture and sound transmitter with Mr. J. .Sieger of tie Scophony
laboratory.

involved in " putting over " such a
high -definition picture, I would say
that it would be unjustified optimism
to anticipate a regular high -definition
transmission service, on the lines of
the present 3o -line transmissions, in
several months' time.

A German
Opinion

The German experimenters have
shown at the recent (August, 1933)
Berlin Radio Exhibition television pic-
tures with a definition of 180 lines.
One would have therefore expected
that there at least one would find com-
plete unanimity in favour of high -
definition pictures. The more inter-
esting it is, therefore, to quote an
article published in " Ferntechnische
Umschau " of " Der Radio-Haendler,"
November, 1933, issue, in which a
prominent Berlin television scientist,
Dr. Skaupy, expresses his regret at the
decision of the B.B.C., which seems to
him a retardation of the development
of television, and not progress.

Referring to the " 18o lines " Ger-
man cathode-ray pictures, Dr. Skaupy
says that while the number of picture -
lines would be adequate, " there is,
apart from the difficulty of transmission
with ultra -short waves, and their
various disadvantages, also, as known

out " that the making of cathode-ray
tubes, which would preserve unvaried,
over a long period, their small gas
contents, which is essential for a sharp
concentration of a picture, is not at all
easy, and the observers of cathode-ray
pictures (as shown at the Berlin Radio
Exhibition) were, of course, not aware
of the great and enormous trouble
involved in their making."

Two Kinds of
Transmission

Interestingly enough, Dr. Skaupy
arrived at a conclusion which, though
always held and on occasions expressed
by the writer of the present article,
should sound almost like a " heresy "
when coming, as it does, from a writer
living in a country which at present,
as far as publicly demonstratable
results go, has more to show in high -
definition developments than this
country. He suggests that-please
note, even in Germany-there should be
two kinds of transmission, one of low -
definition pictures, available for the larger
masses and within their reach, owing
to comparatively low price of apparatus
and ease of handling, and one of high -
definition, for the reception of which,
for some time to come, more expensive
and more complicated apparatus, and
accordingly with an appeal to a dif-

ferent class of people, would be re-
quired. He is of the opinion that the
two services may exist simultaneously for
many _years to come.

I completely endorse this view. Though,
for instance, the laboratory of Scophony
Limited is engaged on the development
of high -definition television, which,
because it deviates from the normal
routine, may bring considerably nearer
the day when a comparatively simple
and reasonably priced high -definition
(say, izo lines, the Berlin Radio Exhibi-
tion having shown that even a 90 -line
mechanical device was superior in
definition to a i8o-line cathode-ray
tube) receiver would be made available
for the large masses, a 3o -line receiver
would undoubtedly for some time to
come be much cheaper than a i zo-line
receiver, and therefore more accessible
to the man in the street, and particu-
larly to the technically -minded amateur.

Apart from this, there is the fact that
it may be years before the country
would be covered with regional short-
wave transmitters, radiating television
programmes limited more or less to the
visual range. 30 -line transmissions can,

Small model of 3o -line television receiver, employing
the Scopbony rotating -echelon principle. Actual
size of television unit is easily visualised from this
picture. The picture shows also the size of the
moving part used in this type of receiver, which is
held between the fingers of Mr. G. Wileleenhauser of
the Scopbony laboratory. This model, used with a
mercury lamp, is capable of giving a satisfactory
projected picture 34 in. by 81 in. and the moving
part can be driven and synchronised by the output of a

small valve.

however, be received over comparatively
long distances. (Excellent B.B.C. pic-
tures were received on the Scophony

5
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receiver in Manchester, and quite
recently, while in Vienna, I became the
recipient of congratulatory appreciation
of the quality of the B.B.C. 30 -line
transmission from the Chief Engineer

leading telephone firm, whoof a

Within the medium wave lengths' range;
an increase of picture definition to, say,
4o and perhaps even 6o lines may be
quite feasible.

I would therefore submit for the
serious consideration of the appropriate
technical circles and the B.B.C. as a
practical suggestion that for the next
two years at least the 3o -line transmis-
sions should be continued, and that
they should be treated as a service
independent of any progress made on
high -definition pictures.

I would further suggest that the
facilities for receiving 30 -line trans-
missions should not only not be cur-
tailed, but more convenient reception
hours should be arranged. The B.B.C.
may be well advised to consider the
introduction of television during their
normal broadcasting hours as a pic-
torial illustration and adjunct to ordinary
items in the programmes. For ex-
ample, the B.B.C. could with ease
transmit on the television wave length
the picture of the party leader debating
the future of the British Empire, of

Chassis of large model of 3o -line receiver, employing prominent singers, lecturers, etc. The
the Scophony rotating -echelon principle. addition of vision in such a way would

greatly enhance the value of the sound
entertainment offered, and would prob-
ably have a greater appeal than the
" eleven - o'clock - at - night- half - hour -
transmissions."

receives the London transmissions
regularly. (As a matter of fact, a 3o -line
B.B.C. picture on the Scophony re-
ceiver is nearly as good as a 90 -line
cathode-ray picture.)

Further
Improvement Possible

Further, it is very likely that even
now the last word regarding low -
definition pictures has not been said yet.
They may be capable of further de-
velopment on the present normal wave-
lengths. The B.B.C. may perhaps be
well advised to try out on a somewhat
shorter wave length than the one at
present used, while still remaining

The
Cost

There is one further aspect to be
considered. Arguments have been
advanced that the B.B.C. may not be
justified in spending several thousand
pounds per annum out of the wireless
licence fees on provision of television
programmes for a small number of
people. Informal computations bring
the number of owners of various kinds
of television receivers in this country

to between i 0,000 to 13,00o. I believe,
therefore, that television is already
paying its own way. But even apart
from this, very few subscribers amongst
the nearly six million owners of
licences would object to the B.B.C.
spending in fostering television even
five or ten times the amount it now
spends.

The development companies and the
technical circles are justified in asking

Scopbony type of film, based on Mr. G. W'. thon's
stixograph invention. This invention is a novel
method of pictorial representation, in which the
pictorial limits of position and size of details are
only in one dimension. This type of film is of great
value in all cases, where there is motion of a picture
relative to apparatus. It is also of value with
animated pictures, as it is a true continuous record.
Intermittency of exposure and movement of film is
eliminated and the rate of movement of film is one
to five mm. per second, compared with the 450 mm.

per second of ordinary film.

the for an immediate recon-
sideration of its attitude and a final,
this time clear-cut statement. A posi-
tive decision, giving a guaranteed con-
tinuation of 3o -line pictures for a mini-
mum of two years would enable inter-
ested manufacturers to supply the
public demand for efficient 3o -line
sets.

Setting Out
a Scanning Disc

AMATEURS who like to make as
much of their apparatus as pos-
sible will no doubt be interested

in the following method of making a
scanning disc which was adopted by
an enthusiastic reader.

The first procedure was to divide
the disc into thirty equal parts, and this
was done by first making six divisions
by stepping the radius round the circle.
Each of these divisions was then
divided into five by means of a pro-
tractor. Next the disc was perma-
nently mounted on the motor shaft by

HORIZONTAL
LINE

SUPPORT

This drawing shows bow the lines
scribed on the disc.

SCRIBED
CIRCLES

EEDLE

IL

were accurately

means of the usual boss. A strip of
thin brass was then dug out of the junk
box and a line scribed down it about a
sixteenth of an inch from one edge, the
line being then marked off to the picture
width and divided into thirty sections.
A centre punch mark was next made
at each section, and then the sixteenth
of an inch filed off down to the punch
marks so that the result was a scale with
slight indentations.

The sketch will explain the rest of
the procedure. The motor was started
up, the scale rested on a block of wood
and a gramophone needle mounted in
a slip of wood held against the revolv-
ing disc.

6
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the Neon
to Your Wireless Set

It picks up minute electrical impulses,
which represent the vision -picture
transmissions, and when these are
applied to the neon -tube they add to
and detract from the initial energy
which causes the neon to light. Thus
the brilliancy of the
neon light is varied.

Knowing, now,

Fig. 1. (left) A cir-
cuit suitable when there
is ample H.T. voltage.

pictorial sketches, to illustrate the
several suitable systems of connection,
no apology, therefore, is necessary.

Before attempting to interpret the
different circuit arrangements, it will,
perhaps, be best to discuss the simple
principles involved.

First of all, the neon -tube is that
which supplies the light necessary for
the perception of the pictures by the
human eye. This light source alone is

the modus operandi
of the essential parts,
we can go ahead
and determine how
best to couple up
the apparatus to
effect the desired
results.

We have already
stated that there is
an initial energy re -

SET

VAR. RESISTANCE

NEON TUBE.
SWITCH ftJ

Fig. 2. An arrangement for use when the normal H.T. for the set
is not sufficiently high.

not sufficient for vision -picture recep-
tion, however, as some method of
modulating the light-causing it to
increase and decrease in brilliancy-is
necessary.

The wireless set effects this operation.

quired to cause the
neon to light up.
The amount of en-
ergy varies a little,
but is usually in the
neighbourhood of

170 to zoo volts at 3o milliamperes, and
is known as the " striking " energy.
This amount of energy is not usually
available except in the case of mains -
operated sets, or those making use of
large super -power valves.

(Continued on foot of page 9.)

Pig. 3. Using a separate source of H.T. for the neon.

..114

POWER VALVE

Fig. 4. This is the arrangement when the wireless set has choice output.
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Some Problem in

Cathodevy Television
IN the July issue of TELEVISION an article appeared on the application of

the cathode-ray oscillograph to television.

The developments of this new branch of the science are being closely
investigated, and this article is a forerunner of a series which will deal in a
practical manner with the use of the cathode-ray tube and its associated circuits.

The production of the line screen at
the end of a cathode-ray tube is a com-
paratively simple matter so far as the
electrical circuits are concerned, but the

lar source of trouble may arise from the
field magnet of a loudspeaker mounted
near the tube. This may displace the
beam to such an extent that a consider-

VO COMP
200V WV

62,1, ARAAAMAcr

2V

(A1,1024 AP

37, AAVAVAr.

technique of producing satisfactory
images requires a knowledge of the
behaviour of the tube itself and of the
various factors which affect the modu-
lation and movement of the beam. A
typical double time base circuit is shown
by Fig. I in which the movement of
the beam in the vertical and horizontal
directions is actuated by a condenser-
resistance combination discharging
through a thyratron.

n terference
It is important to remember that the

cathode ray is deflected by both electric
and magnetic fields, and the majority
of defects in the formation of the screen
itself can be traced to magnetic inter-
ference from an outside source.

The earth's field is a permanent in-
fluence in this respect, weak though it
is, but its effect is offset by the fact that
it does not vary in magnitude or direc-
tion, and hence it can be allowed for
by orienting the tube or by applying a
slight opposite bias from a weak
magnet placed nearby. Another shni-

be understood that the linear deflection
and response will be upset if the beam
is given a " kink " at one point in its
travel.

MAGNET

C- BEAM

Fig. T. (left) Circuit
diagram slowing con-
nections of double time
base to the cathode -say

tube.

Fig. 2. (above) Effect
of strong magnetic field

on the beam.

able opposing deflecting force may
have to be applied to bring the beam
into the centre of the screen.

The use of magnets for centring the
beam is not altogether advisable if a
strong field is required, since they tend
to introduce distortion in themselves,
if mounted close to the tube. The
drawing of Fig. 2 illustrates the effect
of a concentrated magnetic field in the
path of travel of the beam, and it will

By far the most common source of
trouble is the mains transformer asso-
ciated with A.C. receivers, or even the
output transformer. The field sur-
rounding these will give rise to an A.C.
ripple, which will be superimposed on
the travel of the beam in either the
vertical or the horizontal plane, pro-
ducing a result shown by a typical
example in Fig. 3. Here the inter-
ference is affecting the vertical travel
of the beam and appears as a wavy line
at the end of the screen formation.

Another form of interference pro-
duces ripples in the lines themselves,
and yet a third form produces light and
dark bands across the screen, four in

number if the A.C. is 50 -
cycle and the scanning
speed is izi.

This last effect can be
turned to advantage in
some cases since it enables
the correct scanning speed
of the horizontal time base
to be checked by a
stroboscopic method.

It might be wondered
that the tube could not be
protected against external
fields by the use of a steel
shield of high permeability,
such as Mumetal. Thistt:,Fik 3. Effect of A.C. rippe on scanning screen.
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is of course possible, but the thickness
of metal required adequately to shield
the tube is such that the cost is almost
prohibitive. There is also the risk that
the shield itself may become acciden-
tally magnetised and the remedy be-
come as bad as the disease. On the
whole, the best procedure for mini -

Fig. 4. Illurtrating the threshold
effect or slowing down of the beam
movement at the centre of the screen.
The method of obviating this is

described in the text.

mising interference from external fields
is to mount the tube on a separate
stand connected to the circuit by a
multi -core cable. The most con-
venient mounting is a long box, lined
on the inside with thin sheet copper for
electrostatic shielding, the copper being
connected to the anode of the tube. A
further advantage of this arrangement
is that the tube can be placed at a dis-
tance from the receiver for focussing
and modulation adjustments.

The best distance for viewing the
image at the end of the tube is about
6-10 feet, depending on the size of the
image and the detail of the picture, and
if the controls are placed at this dis-
tance a better idea of the effect of the
picture on an audience can be obtained.

The remaining points are principally
concerned with the scanning and syn-
chronising circuits, but before con
sidering these there is a peculiarity in
the screen produced by the cathode-ray
tube which will immediately be noticed
by the experimenter at the outset. This
is the presence of a bright cross in the
centre of the screen stretching for the
full length of the screen in both hori-
zontal and vertical directions. The
effect is somewhat as shown in Fig. 3
and will clearly spoil the detail of the
picture at the centre of the screen.

" Threshold
Effect"

The cause of the cross is as follows :
The majority of cathode-ray tubes at

present in use in this country are
soft " tubes-i.e., they contain a trace

of inert gas. The presence of this gas
materially assists in focussing the beam,

owing to the production of positive
ions by collision with the main electron
stream on its way up the tube. These
positive ions drift into the main elec-
tron stream and form a core which
tends to prevent the divergence of
electrons from the main body, and thus
keeps the beam within the smallest
possible diameter.

Where the beam passes between the
deflector plates, however, the presence
of these positive ions is a disadvantage
since at very low deflecting potentials
their charge will have to be neutralised
before the beam itself can be deflected.

This means that the response of the
beam will be definitely less to small
potentials than those above, say, io
volts. On its to-and-fro travel, when
the difference in potential between the
deflector plates of a pair is very slight,
the movement of the beam will slow
down, and it will pause for a moment
on " dead centre.' The
effect will be the brighten-
ing of the scanning line at
this point, and in the line
screen a series of bright
points will appear as in
Fig. 4.

This effect has been
variously named " Thres-
hold Effect " or " Origin
Distortion," and depends
on the amount of gas
in the tube as well as
on the anode voltage and
cathode current.

Since the trouble is
an electrostatic one, it

obviated by shifting it to one side of
the screen by a suitable bias applied to
one of the deflector plates. The trans-
verse bright line can be moved to the
top or bottom of the picture where its
effect is less marked, and the vertical
line can be biased to the side.

The facility with which the screen
can be moved by means of biasing
potential applied to the plates is of the
greatest possible help, and a simple
circuit, showing how the deflector
plates can have a small potential applied
to them relative to the anode, (Fig. 5.)

Part of the conventional time -base
circuit is shown, supplied from 150-
300 v. H.T. Across the H.T. battery
is connected a high -resistance poten-
tiometer, the slider of which is taken
to one of the pair of deflector plates
(A2). A1, the " live " plate, is con-
nected to the anode of the thyratron.
Adjustment of the potential divider

Hi+o

H.T.-

DIODE

-OA

THYPATRON
-0A2

I M

ANODE,
OF TUBE/

Fig. 5. Bias potentiometer for deflector plates.

does not arise when magnetic
coils are used for deflecting the beam,
and this is one argument for their use
instead of deflector plates.

So far as the threshold effect is con-
cerned in ordinary viewing, it can be

puts plate A, either at anode potential
or above it to the full value of battery
voltage. The use of a similar poten-
tiometer for the other pair of plates
enables the beam to be moved to any
point on the screen.

Connecting the Neon to Your
Wireless Set-Continued from page 7.

Fig. r shows a system of connections
for the neon when there is adequate
energy available, as in the case of tLe
types of receiver mentioned above. It
is the simplest arrangement possible.

Fig. a illustrates how an additional
H.T. battery may be adapted to increase
the normal H.T. energy available for
the working of the neon. Here, a
variable resistance, preferably of about
1,000 ohms, permits a very fine degree
of adjustment for the operation of the
neon. This resistance -control arrange-
ment, by the way, may also be used in
conjunction with the two remaining
systems of connections.

Fig. 3 indicates a method of using
entirely separate batteries for striking

the neon-the r -t ratio output trans-
former being employed to isolate the
striking energy from that which sup-
plies the receiver.

Fig. 4, theoretically, is identical in
effect with Fig. 3, in that it affords a
1-I coupling device between the set
and the neon, as does a transformer.
It is of advantage wherever a set
already includes a choke -filter output
for the loudspeaker. All that is neces-
sary is a further choke, similar in all
respects to that normally used for
isolating the speaker from the H.T.
supply to the receiver, and the appro-
priate components common to the
neon -tube supply.

In each case, it will be observed, the
loudspeaker is omitted from the output
of the wireless set.

9
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News from Abroad
By OUR SPECIAL CORRESPONDENTS

Italy - Rome
NEW TRANSMISSIONS SHORTLY.

Ente Italiano par le Audiziono
Radiofoniche informs us that at the
moment transmissions of television on
25.4 metres have been discontinued.
New tests are expected to commence
shortly, but a definite date has not been
given.

France - Paris
THE BARTHELEMY SYSTEM.

The well-known television research
worker, M. Barthelemy, recently gave
a demonstration of his television
system at the laboratories of the P.T.T.
to M. Laurent-Eynac, the new Minister.
M. Laurent-Eynac expressed his satis-
faction as to the results achieved, and
we understand he issued instructions
for regular television transmissions to
be commenced in the very near future
with the co-operation of the adminis-
tration of the P.T.T.

There is a general increase of interest
in television in France.

United States of America
TWENTY-EIGHT TRANSMITTERS.

Great interest is being taken in tele-
vision development in the U.S.A., and
all leading laboratories are conducting
intensive research to establish television
as a commercial proposition. Licences
for experimental broadcasts have been
renewed, including N.B.C. transmis-
sions from New York on 2,750-2,85o
kilocycles on a power of 5 kilowatts.
Sparkes Withington, of Jackson, Michi-
gan and the Western Television Re-
search Corporation, had their licences
renewed by the Federal Radio Com-
mission.

At the moment there are twenty-eight
televison transmitters in the United
States, transmitting on the following
frequency bands :---1,600-1,700 mega-
cycles, 2,000-2,300 megacycles, 2,750-
2,85o megacycles, 43-46 megacycles,
6o -8o megacycles.

NEW AMERICAN TELEVISION SERVICE.

The Don Lee Television Broad-
casting stations W6XS and W6XAO,
Los Angeles, announce that from now
on there will bz transmissions of full-

length feature broadcasts of cinema
films. This is now part of the regular
schedule, and is in addition to the
regular transmissions of news -reels and
close-ups.

To lessen sideband cutting which has
so far been experienced, the Don Lee
station W6XS changed on November
from 2,15o kilocycles to z,800 kilo-
cycles.

Dr. B. C. Goldmark, who was for-
merly in charge of the television re-
search department of Pye Radio, Cam-
bridge, has been appointed head of the
research division of the Ray -O -Tele-
vision Manufacturing Corporation in
Long Island City.

ULTRA -SHORT WAVES AND FOG.

In Boston, Mass., U.S.A. it has been
found from experience that 56 -mega-
cycle transmissions are greatly affected
by fog and mist. Whereas in normal
weather no appreciable increase of
signal strength has been observed with
the increase of power, in foggy weather
quite an appreciable increase has been
observed.

STANDARDS AT WHICH To AIM.

Mr. W. Hoyt Peck discussed in a
recent essay what constitutes perfect
detail in television. In his opinion,
thc television image on 18o lines 18 in.
deep will contain all details the human
eye can see when this picture is viewed
from a distance of 9 ft.

Mr. Peck says : " Television may
well copy the use of an illusion of detail,
of which the motion picture makes use.
When a character is seen in a group of
a long shot, the features are more or
less formless lights and shades, detail
being supplied principally from
memory, and from very general im-
pressions." Mr. Peck concludes :
" Look for this the next time you go
to the movies."

In this connection it is interesting to
note that the same opinion is expressed
in a recent article published by the
research engineer of the Leningrad
research department concerning tele-
vision. It is said that it is useless to
attempt to reproduce a perfect image
as the human eye will indicate perfec-
tion in a picture, when actually it is far
from being so.

Television Research in Russia
Television research is extensively

carried out in Russia by the Leningrad
Electrophysical Institute, and also the
Institute of Telemechanics. Experi-
mental transmissions are being carried
out from transmitters in Leningrad and
Moscow.

Germany
18o -LINE TRANSMISSIONS.

It is reported that research workers
in Germany are concentrating their
efforts on producing a commercial
system of television, utilising 18o lines.
It is stated that for transmissions on
90 lines all difficulties surrounding
technical requirements have been elimi-
nated, but 18o lines have not yet
emerged from the laboratory stage.
The greatest difficulty at the moment
is the modulation of ultra -short waves
with 8o -line television signal. It is
expected that when this difficulty is
overcome, the first regular television
transmitter will be installed in Berlin.

It is stated that 18o lines constitute
the transmission limit on a wavelength
of 7 metres. In this connection it is
interesting to note that other research
workers consider 18o lines to be the
maximum number of lines required for
satisfactory television service.

It is urged that the authorities con-
cerned concentrate on the type of pro-
grammes the public wants, as, so far,
this side of television has scarcely been
touched upon. Opinion in some quar-
ters is that television programmes will
be nearly as important as the technical
development of the science.

Hungary
A PROPOSED SERVICE.

The broadcasting authorities had a
number of television experiments con-
ducted, and sent their television engi-
neer to Berlin to gather the latest
information as to the possibilities of
television broadcasting.

Regular transmissions do not yet
take place, and no definite dates can be
given, but great interest is attached to
television, and it is hoped to start trans-
missions in the near future.
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Full constructional details of one of the most efficient receivers of the mechanical type which has so far been evolved.

Some Advantages of the
Mirror Screw

Compactness ; the image -forming
screw is identical with the size of the
image.

High optical efficiency providing
bright pictures with small power.

Durable construction with little
likelihood of later adjustment being
necessary.

Very little strip effect.

IT is generally conceded that the
mirror -screw receiver is one of the
most efficient that has ever been de-

signed. Moreover, it is one of the
simplest, with the further advantage
that it can be operated with quite small
power ; in fact, the output from almost
any medium -power three -valve set will
be adequate, the actual power required
being from r to i4 watts. It thus
comes within the same class as the disc
receiver so far as power requirements
and simplicity are concerned, but it is
infinitely better than the disc type
because it is much more compact and
the general efficiency is greater.

Hitherto the mirror -screw receiver
has not been available to the amateur
on account of several reasons, but no
difficulty will be experienced in the
construction of the machine abour to
be described, and all the parts are
readily obtainable.

The photographs will show that
essentially the receiver consists of three
parts-the mirror screw, the motor and
the neon lamp. The mirror -screw is
comprised of a number of flat metal

plates with polished edges, and these
are to be built up into spiral formation
and clamped on a special holder which
is then mounted on a steel shaft. No
difficulty will be experienced in building
the screw, but detailed instructions
respecting this will be given later.

It will be seen that the screw is
mounted independently of the motor
and is driven by a rubber belt. This
belt acts as a mechanical filter and
prevents any small variations of motor
speed being transmitted to the screw ;
it also permits of a compact layout and
the use of practically any motor.

Very little need be said about the
actual construction, for apart from the
cabinet this is merely a matter of
screwing the motor and the bearings
for the mirror spindle in
position. Ready built cabi-
nets are available from
Messrs. Peto Scott, Ltd.,
but if preferred this can
be made from the details
given. All the necessary
dimensions are given for
the positioning of the patts,
and this will be further
simplified if the large scale
blueprint which is available
at the price of is. be ob-
tained.

The Light
Source

As the mirror screw does
not project, a line of light
is necessary which is viewed
subjectively (via the reflec-
ting edge of the mirror
plates). This line of light
is easily obtained from the
ordinary flat -plate lamp
used with disc -type tele-
vision receivers. and is easily

obtainable if the amateur does not
already possess one.

If this lamp is turned so that only the
edge is viewed, a brilliant line of light
is seen. This line is masked off to
.048 in. for the length of the glass bulb
with strips of lantern slide binding.
The remainder is coated with black
paint or covered with tinfoil (this helps
to increase the light efficiency).

The lamp is clipped in the holder and
is placed temporarily close to the motor.
It will be noticed that the light emerg-
ing from the slit is of strip formation,
but fairly wide. The lamp being easily
rotatable in the clips, the direction of
the beam can be controlled.

It is, of course, directed to the mirror
on the front panel of the chassis, and

This is a rear view of the miror-screw receiver with the outer
case removed. The simple construction is apparent from this

photograph.
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from there it is reflected to the edges
of the mirrors on the screw, and is
rendered visible on each edge in turn
as a spot. The lamp should be so

top or bottom. It will follow that
other ratios are possible by alteration
of this distance, which is not very
critical. For instance, the German

The various parts of which the receiver consists are shown here ; note the reflecting mirror on
back of the front panel.

the
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Details of the chassis.

turned that the strip of light fills in
line with the axis of the screw.

With the type of lamp and simple
layout used, the top and bottom of the
picture is not rendered at the same
brilliance as the centre. This can, of
course, be corrected by a concave
cylindrical mirror instead of one of the
plane type or a cylindrical lens can be
interposed between the lamp and
mirror.

It is important to note that the
mirror screw should revolve in the
opposite direction to that usual with a
mirror drum-i.e., the screw should
travel downwards when viewed.

In order to obtain a ratio of 7-3
for the B.B.C. transmissions, the dis-
tance of the lamp from the screw via
the mirror is adjusted so that the syn-
chronising line appears either at the

The complete cabinet.

1-t

Side elevation of the cabinet.

transmissions on 1,600 metres are of
the 30 -line 3-4 type viewed horizon-

tally. It is only necessary, therefore,
to place the lamp nearer and 3-4 ratio
is possible. It is also necessary to
reverse the direction of rotation for
this transmission.

The parts for the screw are available,
and the adjustment of the assembly is
a fairly simple matter. It should be
noted that adjustment in one plane
only is required, and that is the angular
separation. This adjustment gives the
separation of the spots correctly to
give the horizontal scan.

To assemble and adjust the screw
first obtain a board z ft. square and
screw a block of wood 3 in. square to
the centre. This has a vertical hole
slightly under I in. into which is
pressed the screw spindle so that it is
tightly gripped. From this centre
scribe the largest circle possible on the
baseboard and divide the circumference
into thirty equal parts. This should
be carried out carefully.

Mount the lamp in a holder on the
baseboard so that the beam falls on the
screw at the axis and in line with the
spindle.

9k.

The back of the cabinet.

Next arrange two slits on a batten
as shown so that a spot is seen reflected
on a mirror edge from the lamp. Before
adjusting, an arm is fixed to the mirror
screw base ; the arm is free to revolve
on the fixed spindle at one end, and
the other end is provided with an over-
size hole for a woodscrew ; in this end
is forced a needle to act as a pointer
(see illustration). A woodscrew (with
washer) is inserted at A.

The needle is placed so as to coincide
with one of the radial divisions on the
baseboard and with the woodscrew and
washer at A the arm is fixed to the
baseboard. As the hole A is large,
accurate setting of pointer can be made.
All the plates should now be threaded
on the carrier and the end plate made

12
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finger tight so that the mirror plates
can be just moved.

Starting with the bottom mirror
strip, the spot from the lamp is picked
up in the slits. Fix in this position

PIECES OF PAPER

The lamp is covered with paper to provide the
strip of light.

SLIT SLIT

LAMP-/..

A check of the screw adjustment is made with
a lamp.

with a little Durofix cement (obtain-
able from multiple stores) at the ends
and the base, taking care not to allow
any to get on to the mirror edges. The

NEEDLE BRASS STRIP WITH HOLE
TO CLEAR SET SCREW ON

MIRROR SCREW BOSS

The indicating device for fitting the mirrors.

mirror strip can be held in contact by
two small bulldog clips. Durofix
dries rapidly, and in a few minutes the
next mirror can be positioned. Rotate
the screw by the arm clockwise so that
the pointer is opposite the next radial
line and screw to the baseboard. The
next strip is moved so that the spot is
again picked up in the slits, and so on.

If desired, each mirror can be put on
the carrier and adjusted separately, and
this may be found easier. When com-
pleted, the top end plate is screwed up
and locked.

The cabinet has a hole at tie side,

The complete receiver is particularly compact
and neat.

PARTS REQUIRED

Woodwork and lamp dip belt.
Metal motor holder (Peto Scott).
Motor type B.M.i (Mervyn).
Parts used in screw (Mervyn).
Spindle and ball bearings (Mervyn)
Pulleys, resistance and mirror

(Mervyn).
Neon lamp Osglim flat plate

(G.E.C., H. C. Sanders and Peto
Scott, Mervyn, etc.).

Suitable synchronising gear if
required (H. C. Sanders & Co.).

PAPER CLIPS

The mirrors are held temporarily in position with
paper clips.

and in this can be seen the ribs of the
end plates. These are eight in number,
and if viewed by light from 50 -cycle
A.C. mains these will appear stationary
at 75o r.p.m.

The slot at the bottom is to enable
the lamp to be moved, and also the
connection to be made to it by a bayonet
holder.

A variable resistance is shown on the

READ
TELEVISION

REGULARLY

front panel, and this is used for speed
control ; but a coarse speed adjustment
is obtained by another fixed resistance
in series, the value of this depending
on the mains supply and motor used.

LINE OF LIGHT

The strip of light should fall in line with
the mirror axis.

BATTEN HERE

MIRROR
SCREW

The mirrors of the screw can be set as shown
abo.e.

A receiver of this type can be oper-
ated under practically the same con-
ditions as a disc receiver, which means
that the power required is small. On

Showiag bow the picture ratio can be altered with
the mirror screw.

another page in this issue instructions
are given for connecting the neon
lamp to the wireless set, and these will
apply in the case of this receiver as well
as the disc type, so no difficulty should
be experienced in the operation.

In a later issue it is intended to
describe the fitting of synchronising
gear, but as this is accessory to the
present apparatus it can be added
without alteration to the design ; also
readers may be assured that excellent
results are obtainable by hand control.

13
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Patents and Progress
A

Synchronizing Apparatus
(Patent No. 3991 54.)

To prevent a scanning disc or drum
from " hunting " about its correct
phase position, it is driven from the
motor through an elastic link L of
india rubber or similar material. One
end is screwed to a flange A on the
driving shaft B, and the other end is
screwed to an extension of a flange F,
which is concentric with the driving
shaft B and may be the scanning disc
itself. Provided the length of the
elastic link L is large compared with

B

A mechanical coupling to prevent a scantling
disc or drum "bunting."

the radius of the outer flange, the
driving torque increases very rapidly
with the displacement of the disc from
its correct position.-(C. L. Richards
and Baird Television Ltd.)

Scanning Drums
(Patent No. 3995 5 2.)

In a scanning drum the larger the
number of mirror elements, the better,
though in practice a limit is set partly
by manufacturing difficulties, and
partly by the fact that the angular
displacement of each mirror decreases
as the number of elements increases.

These difficulties are, to some extent,
overcome by the arrangement shown,
in which the mirror -elements M are
mounted on an endless band which
passes over two pulleys, A, B, of com-
paratively small radius. Light from
the picture P to be televised (or from a

Record o f Recent Developments

scanning aperture in reception) is pro-
jected on to each mirror in turn as it
passes over the pulley B. Because of
the small diameter of this pulley, the
change of angle of the mirror in its

A substitute for the mirror drum : the mirrors
are mounted on an endlesshand.

forward motion is correspondingly
large. It therefore sweeps the reflected
ray of light over a longer path on the
viewing screen S, than is the case with
the ordinary type of mirror drum
having a comparatively large diameter.
-U. L. Baird and Baird Television Ltd.)

Assisting the Navigator
(Patent No. 400279.)

The wireless beacon enables a
mariner to get his bearings at sea in

L1
A Marconi invention to assist navigation.

foggy weather when it is not possible
to use the ordinary aids to navigation.
There are various schemes for getting

this information across to the naviga-
ting officer, some more simple than
others, but they all demand a certain
amount of care and skill in operation,
particularly in judging the critical point
of maximum or minimum signal-
strength, which gives the key to the
desired information. Also in most
cases it is necessary for the operator to
know the morse signalling code.

By means of television the ship's
bearings relative to the beacon
station,' can be indicated in the form of
a picture or image of a compass card.
This conveys the desired information
directly to the navigation officer
whether or not he is a skilled wireless
operator.

At the transmitting station a direc-
tional aerial A, shown as a frame, is
mounted on the same spindle as a scale
marked in degrees (or a compass
card). The aerial and attached scale
are rotated at a constant speed by a
motor M. A lamp L is focused on
the scale just above the letters GB, and
the reflected light is passed through
a scanning disc D, on to a photo -elec-
tric cell C forming part of a television
transmitter T. The result is that a
highly concentrated beam of energy
sweeps round the horizon carrying with
it an ever-changing compass reading
and a constant representation of the
identification letters GB. Wherever
the ship may be located it will receive
only that part of the scale which indi-
cates the bearing of the ship relatively
to the beacon station. Synchronising
signals for the television receiver are
simultaneously radiated from a separ-
ate omnidirectional aerial so as to
control all receivers within range.-

P. Bowen and Marconi's Wireless
Telegraph Co., Ltd.)

An "Iconoscope " Improvement
(Patent No. 399654.)

In the Iconoscope type of trans-
mitter, the ordinary single photo-
electric cell, used for converting light
into electricity, is replaced by a
" mosaic " of cells. This consists of a
very large number of silver globules
deposited on a sheet of mica which
forms the anode of the cathode-ray
tube. The picture to be transmitted

(Continued on page ;o)
The information and illustrations on this page are given with the permission of the Controller of H.M. Stationery Office.
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The Eye in Television
By J. H. Reyner, B.Sc., A.M.I.E.E.

TELEVISION as an entertain-
ment is undoubtedly nearer than
it has been for some years. The

recent technical progress has brought
high definition television within the
bounds of practical politics, and the
introduction of really good quality
pictures will probably take most people
by:surprise.

CILIARY MUSCLE

IRIS

LENS

how closely we can approach this ideal
in practice.

It is convenient to regard the eye as
a form of camera. In the front of the
eyeball is a lens made of special trans-
parent tissue. It is oval in section, as
shown in Fig. i, and the actual shape
can be altered by the ciliary muscle to
suit the different requirements. This

Persistence
of Vision

This phenomenon of persistence is
most important. Without it there
could be no television (nor, for that
matter, any cinematography) because
both processes depend upon the pre-
sentation of a series of pictures, one

FOVEA

OPTIC
NERVE

RETINA-'

Fig. 1. A diagram showing the various parts of the eye.

A

LENS

LIGHT SENSITIVE
CONES

6

RETINA
Fig. 2. Light is shown here entering the eye from two points

and producing two images on the retina

Let us consider what is involved in
the production of high grade pictures.
In broadcasting we have realised for a
long time that the relative perfection
attainable depends very largely on the
human ear, and research shows that
this organ is a most accommodating
one. While a true vibration corre-
sponding to a certain sound may be
very complex, we know that the ear
will be satisfied with quite a poor imita-
tion and will fill in much of the de-
ficiencies by imagination.

The Eye
As a Camera

The eye is unfortunately much more
critical. It demands a much higher
standard of performance before it will
be satisfied. Moreover, we are already
accustomed to reproductions of scenes
in the form of photographs or cine-
matography in which the standard is
so high that the task of the television
engineer is made still more difficult.
Let us therefore analyse the mechanism
of the eye and endeavour to estimate
the requirements for perfect detail and

operation is quite instinctive, and
probably most people are quite un-
aware taat any such action is taking
place. The effect is that the focus of
the lens is altered so that the rays of
light entering the eye from the scene
in view are all accurately focussed on
to the retina.

This is a sensitive surface at the back
of the eye and takes the place of the
photographic film or plate in an ordi-
nary camera. The mechanism by
which the necessary intelligence is con-
veyed to the brain is rather interesting.
The whole of the retina is composed
of millions of tiny cells which are
sensitive to light. When any light
falls on these cells a chemical change
takes place proportional to the intensity
of the light, and this change is com-
municated to the brain by the optic
nerve. On the removal of the light
the substance changes back to its
normal state, but it is interesting to
note that it does not do so at once,
there being a small delay in the action
so that the eye continues to see the
object for a small fraction of time after
the light has been removed.

---
after the other. In the cinema, in par-
ticular, there is a period in between the
pictures during which there is no light
on the screen at all, but if the rate at
which the pictures follow one another
is sufficiently fast the persistence of
vision entirely bridges the gap and the
eye is not conscious of the change.

Now, one of the most important
features of the eye in relation to tele-
vision is its ability to distinguish detail,
and we gain much useful information
by considering the exact mechanism of
the eye *in Ithis respect. The most
sensitive portion of the eye as regards
detail is that in the very centre of the
retina where the small light-sensitive
cells or cones, as they are called, are
extremely closely packed. A little
thought will show that the closer these
cones are together the greater is the
ability to distinguish detail.

Consider two adjacent points, one
light and the other dark. Rays of light
will enter the eye from these two points,
as shown in Fig. z, and will focus them-
selves on two spots on the retina next
to one another. Suppose that the
distance between these points exactly
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corresponds to the distance between
two of the cones. One cone will/be
affected by the light and will communi-
cate this intelligence to the brain. The
next cone will not be affected because
practically no light is falling on it, since
it corresponds to the dark point. Thus
the brain can distinguish between the
two points, and say that one is light
and the other dark.

A similar effect occurs if the distance
between the two points on the retina
is greater than the distance between the
light sensitive cones. In this case we
have a group of two or three cones
in between the particular cones on
which the light rays focus, and the
intelligence is conveyed to the brain
as before. If, however, the distance
between the two points is less than the
distance between the cones, then the
eye begins to fail. The particular cone
will receive a small amount of light and
a small amount of dark, and the only
intelligence conveyed to the brain is
that there is some light coming from
that particular area, but that is all.

Limit

the light rays focus on the centre
portion of the retina. Around the
edges of vision the acuity is much less,
due to the fact that the cones are much
more widely separated. Most people
do not realise this in practice because
if one wishes to concentrate attention
on any one object one naturally turns
the head or the eye so that that par-
ticular object comes in the centre of the

of Detail
Hence there is a quite clearly defined

limit to the closeness at which details
can be distinguished. This limit is
ultimately determined by the distance
apart of the cones in the retina, and
since the retina is at a fixed distance
from the eye lens, our limit is one of
an angle rather than an actual distance,
this being known as the angle of
resolution.

This means that the farther away, the
more apart two points have to be before
they are distinguishable. If you make
two lines in black ink on a card 1 in.
apart, (Fig. 3) and you hold this card a
foot from your eye, you can quite
easily distinguish the two marks as
separate marks. If you place the card
zo to 25 feet away, you will find that
you cannot distinguish the two marks,
but you can only see one blackish
blurr. It does not even look as black
as it did when it was close to the eye
for the reason already given, that light
rays from the black marks and the sur-
rounding white portions are all falling
together on one particular light-sensi-
tive cone, which therefore only registers
the average value of the light received.

Visual
Acuity

Visual acuity (ability to distinguish
detail) is more marked for objects in
the centre of one's field of view where

Fig. 3.
the two

1 I
If this diagram be viewed from a distance
lines will be indistinguishable as being

separate.

field of view ; but if you think it out
you will realise that you cannot see
details anything like as well at the side
of your field of vision.

In the centre of the retina-the
region known as the fovea-the cones
are about .003 mm. apart, and since the

Fig, 4. The "grain" of 120 -line scanning. If
this picture be held about 3 ft. away the detail will
appear perfect and at this distance the eye could not

distinguish more if it were present.

Readers who have experimented with
photography will know that with a
large aperture lens a soft focus effect
is obtained, really sharp focussing only
being possible with a small aperture.

In the same way the eye, under
conditions of poor light, cannot dis-
tinguish so much detail, and experi-
ments made by the Kodak Co. under
the conditions obtaining in an average
cinema indicate the angle of resolution
as being about twice the daylight value
-i.e., about 1-5oth to i-6oth of a
degree. With television the visual
acuity is probably still less, but the
figure quoted will serve as a convenient
standard.

Let us consider a picture z in. high
and 21 in. wide, at a distance of zo in.
The closest distance which can be
distinguished under such conditions is
about .0057 in. If we assume hori-
zontal scanning, this requires z .0057=
350 lines. This is still some way in
advance of modern technique, but it
must be remembered that this repre-
sents perfect detail. We know that
although the eye is relatively un-
accommodating, it will accept coarser
detail than this.

focal length of the eye is about zz mm.
this corresponds to an angle of about
z8 seconds of arc-i.e., about Th
degree. This represents the angle of
resolution for objects in the centre of
the field of view under normal lighting
conditions. But in television we are
dealing with a much reduced illumina-
tion, and the effect of this is to reduce
the visual acuity, because the iris
expands to admit more light.

The iris is a circular diaphragm over
the lens which automatically adjusts
itself to admit the optimum amount of
light. In strong light the iris contracts
to leave a very small aperture for the
light to enter the eye. In dim light
the iris expands to its full aperture of

in. or more to admit all the light
possible, but in doing so the focussing
power of the eye lens is reduced.

The Circle
of Confusion

The home cinema affords proof of
this fact. The size of a typical 16 mm.
frame is ro.5 by 7.6 mm. We know
that the various points do not focus
sharply, but have a finite size which is
known as the circle of confusion, and is
usually taken as about .o5 mm. This
corresponds to 15o lines, which is
quite feasible. In fact, experimental
cathode-ray television has been carried
out on 18o and zoo lines in many
quarters. Hence modern television is
approaching a state with which the eye
will be well pleased if not completely
satisfied.

One final point is worth remember-
ing. Since the visual acuity of the eye
is determined in terms of an angle, it
follows that the farther away one is
from the picture the better is the detail,
or, alternatively, the less the number of
lines necessary to provide a given
degree of definition. As an example,
it is easy to show, from the figures
already given, that a 3o -line image
31 in. high and 1 in. wide viewed at
a distance of 14 ft. gives perfect detail.
In other words, even if the detail were
made better, the eye could not appre-
ciate any improvement at this distance.

The moral, therefore, is do not get
too close to your pictures particularly
with low -definition reproduction.
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REVIEWS OF THE PROGRAMMES AND RECEPTION REPORTS

AS technique improves, artists
present a more human appear-
ance in the studio. Make-up

has been modified now that lighting
is more precise, and a soubrette no
longer looks grotesque as she stands
in the dazzling shaft of light. Her
eyebrows are not so thickly blackened
and her lips are not so full of paint.

In the earlier days when pictures
were cruder, I failed to recognise a
friend through her coating of grease ;
that could not happen to -day.

Current fashion prescribes a nose
lightly shaded in pale blue on either
side, eyebrows thinly emphasised in
black, eyelashes beaded with mascaro
and lips touched with blue. Formid-
able as this sounds, the effect is not
unpleasant in the twilight of the studio,
and is not unnatural even when lit by
the beam from the projector.

Twelve months ago the same artist
would have appeared with the pallor
of a ghost, the black eyes of a pugilist
and the mouth of a coon. The refine-
ment is made possible by additional
photo -electric cells and experience
which has taught the engineers just
where to place them to secure the best
results.

* * *
Those who receive the television

programmes are familiar with the
stairs used for revue and other spec-
tacles. Twelve feet long, the staircase
is usually placed against the backscreen
facing the projector. For the panto-
mime it is being shown in a new posi-
tion. Placed across the studio with
canvas pinned to the side which is
normally invisible, we see Cinderella
tripping up to quit the ball and leaving
her slipper behind. The staircase is a
useful prop, but I had begun to tire of
it; then the producer added castors
and used it as a trolley. Here is a
fresh variation.

* * *

Once or twice recently the picture
has not been up to standard, and when

the pipers of the Scots Guards were in
the studio their image disappeared
altogether for a few seconds. The
cause is still uncertain. Lookers -in
may have blamed their sets.

A report referring to the programme on
December 18 which has been received says
Considering fading was noticeable, the
picture at times almost disappearing,
whilst at other times the contrast of light
and shade was very strong.

Although she has taught many
Spanish dancers who have been seen
in the studio, Elsa Brunelleschi was
making her first appearance. In her
gypsy dance the picture seemed rather
dim at first, but this was intentional,
and the light improved as she mounted
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THE
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IS
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JANE
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the stairs and caught the rays of the
" sun."

Technically, the outstanding feature
in " Cinderella " on December 27 was
a slick fade from a property pumpkin
in the studio to a coach and horses
drawn in black and white on a card in
the miniature transmitter. The fairy
godmother taps the pumpkin with her
wand and the vehicle arrives at the
trot. Like the cinema, television lends
itself to an optical trick.

* * *

The small transmitter is now being
used for larger drawings which are
slowly pushed through the frame as a
slide is pushed through the light of a
magic lantern. In this way the draw-
ing is scanned in sections, a develop -
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ment which gives greater scope to the
draughtsman.

In contrast to the process in the main
studio, the projector of the small in-
strument is fixed, and it is the object
being televised which has to move.

Alanova was at Broadcasting House
watching the picture while Agnes de
Mille was dancing. It was a striking
performance, and afterwards Alanova
remarked that better perspective was
obtained for dancing in television long -
shots than was possible on the screen,
which confirms Adeline Genee's
opinion, given after her world farewell
in the studio, that the film is not a
suitable medium for ballet work.

* * *

Some ingenious arrangements of
toys were seen in the seasonal toyland
programmes during Christmas week.
Yvette as a doll and E. Kelland-
Espinosa as a golliwog mingled with
Teddy bears, penguins and trains from
a London store. The golliwog came
to life when Father Christmas had
wound him up, and we discovered that
the big doll could sing.

* * *

The year ends with the news that
the B.B.C. is to continue these 30 -line

Shabalevsky and Nina Baronota in Jeux d'Enfants.

programmes after the end of March,
probably on two nights each week.
So there is no reason for lookers -in to
fear that they will have to scrap their

experiments at Br oadcasting
House.

Olive Groves, *popular radio

The photograph shows a scene in a Broadcasting House studio during the production of a
television revue. Harry Pepper and John Watt directing the production.

apparatus. Although research is con-
centrated on ultra -short-wave systems,

I believe that 30 -
line visors in use
to -day will be
needed for a long
time to come.
Meanwhile plans
are being dis-
cussed for a new
television studio
to replace B.B.
in the basement
at Broadcasting
House, which
was originally de-
signed for use by
a dance band.
This develop-
ment is impor-
tant, as it implies
that the B.B.C.
has not lost faith
in studio work,
though film is
being used for
research.

Early in the New
Year the E.M.I.
system of film
transmission will
be installed for
ultra -short - wave

soprano ; Anna Duse, in her In-
fanta dance again; and Kassen, the
Russian singer, were booked for Dec-
ember 29. A new dance act by Ray and
Geoffrey Espinosa is down for New
Year's Day, when Anona Winn and
Dimitri Vetter will also be seen and
heard.

Harold Steam, a lieder singer was
recommended by Delysia, besides
Hermione Daneborough, classical
dancer from the Vic -Wells Company,
and Aranka von Major, who sings in
the " Cafe Colette."

Jack Browning has found a new
dancing partner in Marjorie Stevens,
and they are down for performance on
January 3 with Louise Maxim, con-
juring and juggling, and Betty Bolton,
our old friend.

Comedy on Januarys will be en-
trusted to Arthur Askey. His songs
and patter were amusing last time.

A Letchworth reader writes : Last
night (Dec. ii) reception was better than it
has been for a long time. I was able to see
every item except the first one. This was
my fault as I forgot to allow for the motor
to warm up. I general?), use cathode-ray
equipment although I can obtain quite good
pictures on a zo in. Mervyn disc and a small
Osglim indicator neon. Brookmans Park
is about twenty-five miles from here, so I do
not experience any trouble from fading.
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A Novel Receiving System
By E. L. Gardiner, B.Sc., F.T.S.

Here are the first published details of a novel system of reception which is now undergoing experimental tests.

IT is interesting that the Nipkow
scanning disc, probably the very
earliest device used for successful

television, remains to this day the most
widely used scanning device for
receivers. This can be attributed to
its several very good features, promin-
ent amongst which are the high
accuracy of the scanning obtainable,
the low cost, simplicity and relative
ease of synchronisation of a good disc.
In fact the disc has only one serious
drawback, unfortunately a very vital

one, which is the poorness of the
illumination which it gives when used
for systems employing any considerable

number of scanning lines. Whereas
in the case of 3o -line television a disc
image may be bright enough for good
direct viewing, it cannot be made
bright enough for satisfactory projec-
tion on to a large screen even when the
best light sources so far known are
employed behind it.

This disability of poor illumination
becomes rapidly more serious when a
larger number of scanning lines are
employed, until at I zo lines for example
the image is hardly bright enough for

This is the first
experimental
model of the
novel receiver ;
note the minia-
ture neon in-
serted in the

disc.

really satisfactory direct viewing. The
rapid falling off in brightness is partly
due to the increasing smallness of the

holes, but it is also bound up with the
question of the very inefficient utilisa-
tion of the available light source, which
has to be diffused over the whole of the
image area on the disc, or made large
in area as in the case of a plate -type
neon tube.

Only a minute portion of the total
light is being employed to form the
image at any instant ; in the case of
3o -line television this fraction is of the
order of one -twentieth per cent. For
i zo-line working, however, it becomes
as low as one three -hundredth per cent.
or less, causing a terribly low efficiency.

Increasing
Light Efficiency

It is largely because of this deficiency
of the original disc that other scanning
devices, such as the mirror drum, have
come into increasing use. Most of
these methods are characterised by the
fact that nearly the whole light from
the light source used is being employed
during the whole period of scanning,
resulting in a greatly increased brilli-
ance and permitting of screen projec-
tion. They are also better suited to
the use of light sources of high intrinsic
brilliance, such as the crater tube or
Kerr cell.

An interesting system invented by
the writer is at present undergoing
development in the Wilson Labora-
tories, which is able to do away very
largely with this main defect in the disc

NEON TUBES

EXCITER COIL MOTOR

DISC

EXCITER
COIL

NEON TUBE

'PROJECTING LENS

DISC OF NON -CONDUCTING SCREEN

OSCILLATOR

MODULATED
VALVE

MATERIAL
These two drawings show the schematic arrangement of the new receiver in elevation and plan. In the plan view the optical system is3indicatea.
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as a television receiver, whilst retaining
its good features ; it also makes it
suitable for screen projection on a
more competitive basis with the newer
systems.

The essence of the system is the use
of separate light sources in place of
each hole of the usual disc ; a very old
idea in itself, but one which has not
been applied with any success in the
past owing to the crudeness of the
methods used.

Discs have been made at various
times in which ordinary electric lamps
were used in place of the conventional
holes, operated in their correct order
by means of some form of commu-
tator which rotated with the disc and
connected the right lamp into circuit
with the television signal currents at
the required moment. Whilst fila-
ment lamps are obviously of little use
for this purpose, owing to their slug-
gish response to changes of current,
some results might be obtained from
modern gas -discharge lamps were it
not for the many troubles introduced
by the commutator, a device which is
almost incapable of giving perfect and
consistent connection at high speed.
necessary in television. There are
other defects in such a system for a
large number of lines which are
sufficiently obvious to show its im-
practicability as a commercial receiver ;

there are, for example, the cost and
complexity of the commutating mech-
anism, the cost of the many lamps, and
the great difficulty of providing a
number of lamps containing electrodes
which have identical electrical charac-
teristics, and which will remain of
sufficiently identical brilliance after long
use.

No Electrical
Connections

The system about to be described,
however, overcomes these difficulties
completely. In the first place the
lamps used at the present stage of
development contain no electrodes,
and have no external connections
whatever. Also no mechanical com-
mutating device is used. The lamps
simply consist of very small glass tubes
containing neon or a suitable gas
mixture at low pressure, and they are
cemented through the holes of the disc
with their long axes parallel to the
spindle of the disc. One end of each
tube is blown of clear glass, and carries
a suitable square or hexagonal dia-
phragm. Such tubes are small, light,
and cheap, and if filled with gas at the
same time, have practically identical
characteristics.

The lamps are caused to glow by
the action of a high -frequency field,
provided by a valve oscillator modula-
ted with the television signal. Their
brightness is thus a function of the
signal at any instant. This is effected
by the periphery of the disc on which

Here is a close-up showing the coil in which
the high -frequency field is produced.

the image is to be formed and on which
the tubes are placed passing between the
turns of an inductance carrying the
radio -frequency current ; thus the
tubes are excited without any metallic

contact with the disc, and therefore
without friction or irregular contact.

A very important feature of the
arrangement is that only the tube which
is contributing to the image at any
instant is within the field and glowing,
all others (except, possibly, those adja-
cent to it) being extinguished, and
moving rapidly through the cold air.
Hence in the case of 3o -line working,
each tube has a period nearly thirty
times that for which it is alight in
which to cool off before it is again
called upon to glow.

The absence of electrodes within the
tubes make them capable of with-
standing high temperature without
sputtering or damage, and hence high
brilliance can be obtained which is
still further increased by the fact that
owing to the efficient cooling the tubes
can be run while in motion at a brilli-
ance which would destroy them if
applied for more than a few seconds to
a single stationary tube. These factors
make for good illumination, and while
it is not yet known to what extent the
brightness of the tubes can be increased
by suitable design and the use of a very
strong field, preliminary work indicates
that projection on to quite large screens
will be possible.

Those readers who are interested in
this development of disc working will
have an opportunity of seeing the re-
search model of the system at the
exhibition of the Physical and Optical
Society, which opens shortly after the
publication of this journal. It is
hoped to describe future progress in
a month or two.

The scanning disc used in the German daylight transmitting system.
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THE TELEVISION ENGINEER

THE THEORY OF THE KERR CELL
This is
In this,

the third of a series of articles on the action of the Kerr Cell.
the author, J. C. Wilson, discusses the interaction of electricity and light.

WE now come to the considera-
tion of the interaction of elec-
tric phenomena and light.

Nearly a hundred years ago, when
Faraday was pursuing his researches
into electromagnetic action, he chose
for examination a feature of a ray of
light which is extremely sensitive to

effect ; it may be observed in media
and under conditions somewhat dif-
ferent from those with which Faraday
himself first saw it. For example, if a
ray of plane -polarised light, proceeding
from a Nicol or other similar device,
be passed through a cylindrical vessel,
surrounded by a coil of wire, and con -

a C

Fig. I. A diagram showing the effect of polarisation.

ANALYSER

observation : namely, its state of polar-
isation. His apparatus was, by modern
standards, exceedingly crude and, after
many experiments, in his diary he had
to write " no effect." (It is instructive
to notice the strength of his conviction
that an effect of the kind he was looking
for existed : a favourite expression of
his after an experiment which, with
more delicate apparatus, would have
yielded a result is : " Think it ought to
have done.")

On September 13, 1845, his persist-
ence was rewarded : on passing a ray
of plane -polarised light through a block
of heavy glass (lead borosilicate) situ-
ated between opposite poles of an
electro-magnet, so that magnetic lines
of force traversed the glass in the same
direction as the light, he found that the
plane of polarisation of the light was
deviated slightly when current was sent
through the electro-magnet coils. His
comment is pithy : " This fact will
most likely prove exceedingly fertile."

Rotation of the
Plane of Polarisation

This deviation or rotation of the plane
of polarisation of light in media under
magnetic stress is termed Faraday's

taining carbon disulphide (which is a
clear, yellowish, evil -smelling liquid at
ordinary temperatures) so that the light
passes down the axis of cylinder and
coil, a second Nicol can be set to absorb
or " extinguish " all the emergent light.

This setting will, however, not be
correct for total extinction when a
current is passed through the coil, and
the second Nicol will have to be twisted
slightly, by an amount varying with the
strength of the current, completely to
absorb all the emergent light. If, on

is passed. This system was proposed
as a light -modulating device for tele-
vision in 1884 by Paul Nipkow, whose
name is associated with the scanning
disc.

For convenience in reference, the
initial Nicol or other polarising device
is termed the polariser and the second
the analyser in an optical system of the
kind just described.

The Kerr
Effect

About thirty years later an effect of
a totally different character, arising
from the action of electric force on
media through which light is passed,
was discovered by Professor Kerr. An
arrangement for observing this effect
might consist of an analyser and polar-
ise; between which is placed a glass
vessel containing a medium such as
carbon disulphide. In the liquid are
immersed two parallel metal plates a
short distance apart, so that the light
from the polariser can pass between
them.

If the analyser is set to extinguish all
the light coming from the polariser,
and then an electric potential difference
is created between the plates, light will
pass through the analyser again, pro-
vided that the plates are correctly
oriented with respect to the plane in
which the light issuing from the polar-
iser is polarised. This effect, known
as the Kerr electrostatic effect or Kerr
effect, differs radically from the Faraday
effect in that no new position of the
analyser can be found in which the light

Fig. 2. Slightly increased sensitivity may be obtained by the arrangement shown here.

the other hand, the second Nicol is set,
with no current in the coil, to pass the
light from the first and left in that
position, then it will no longer pass it
at all, and the strength of the trans-
mitted light will vary, when a current

is again completely extinguished, and
we must now proceed to investigate
the nature of this difference.

When a liquid such as carbon di-
sulphide or nitro -benzene is subjected
to electric stress (that is, when elec-
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trodes immersed in the liquid are con-
nected to opposite poles of a source of
electro-motive force), the molecules of
which it is composed behave as though
they formed part of a crystalline sub-
stance like Iceland spar : that is to say,
the liquid assumes some of the pro-
perties of a doubly -refracting or bi-
refringent medium. A ray of light
entering such a stressed liquid splits
into two components, one of which
travels faster through the liquid than
the other, although since both com-
ponents travel in the same path, they
cannot be seen as separate beams.

vibrations are slightly out of phase,
yielding, instead ofplane-polarised light,
elliptically polarised light.

The analyser can pass only light
polarised in one plane ; in the case of
elliptically polarised light becoming
incident upon it, therefore, there is no
position into which it can be turned so
that no light gets through it (as would
be the case with plane -polarised light
incident on it), but there is a position
in which least light gets through-i.e.,
when the plane of polarisation passed
by the analyser coincides with the
minor axis of the ellipse representing
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Fig. 3. The theoretical characteristics of the Kerr cell.
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Each component is polarised, and the
planes of polarisation of the two com-
ponents are at right angles.

Now when a ray of plane -polarised
light enters a stressed liquid along a
direction at right angles to the stress,
the plane of polarisation being at 43°
to the direction of the electric lines of
force, the component vibration (a term of
which' the meaning was explained in
our first article) polarised in a plane
containing the direction of the line of
force separates out : it is yi or 0.7071
of the intensity of the original beam.

Another component vibration, polar-
ised in a plane at right angles to that of
the first component, and of the same
magnitude as the other, also separates,
and no ray polarised in the original
sense is left to pass through the liquid.
If these two components travelled
through the liquid with equal velocities,
then they would combine again, at
emergence, to form a beam of the
original intensity, polarised in the
original plane, so that no net effect
would be observed. However, they
do not travel with exactly the same
velocity, but one loses a little on the
other so that on emergence their

the elliptically polarised light coming
from the liquid.

The diagram, Fig. 1, will help to
make this clear.

A very simple optical system, con-
sisting of a polarising device, polarising
light in the plane indicated by the arrow
on its end -face, a lens, a glass vessel
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ceeding from the polariser). From
what has been said in the preceding
articles, it will be clear that normally
no light will be passed by the analyser,
for all the light reaching it is polarised
in precisely the wrong plane.

Suppose (a) is a diagrammatic repre-
sentation of the state of polarisation of
the light coming out of the cell when
no potential difference exists between
the plates. The state of polarisation
will change to elliptical polarisation as
shown at (b) when electrostatic lines of
force traverse the medium between the
plates ; as the potential difference
between them increases, more and
more lines are added, until a point is
reached, represented at (a) when the
light is circularly polarised, and in this
state the analyser could be turned
around the axis of the beam without
changing the intensity of the light
emerging from it.

Further increase in potential pro-
duces elliptical polarisation again with
the major axis of the ellipse canted in
a different direction as shown at (d),
and finally a maximum is reached when
all the light is passed by the analyser,
since the ellipse contracts again into a
straight line representing plane polar-
isation, but in a plane at right angles to
that in which it was originally polarised
on leaving the polariser.

How important it is in designing a
television receiver to understand the
real nature of the Kerr effect will be
obvious from the distinction which has
now been drawn between this and the
Faraday effect or rotation -of -plane -of-
polarisation. Yet again and again we
have read quite eminent authorities'
descriptions of the Kerr effect in which
it has been wrongly stated to depend
upon rotation.

Substance. Kerr
Constant. Colour.

Specific
Resistance,
ohmlcm3.

Dielectric
Constant.

Nitro-benzene-
Commercial ... z2 x ro-6 Yellow 5 X 107 36.4
Best Purified ... 41 X io-6 Slightly

yellowish
i x ro10 38.4

Meta Nitro -toluene 1.43 X 10-4 - - 29.3
Carbon Bisulphide - Nearly

colourless
- z .6 z

containing, for example, nitro -benzene,
immersed in which are two parallel
opposing plates, and an analysing
device permitting only that light to
pass which is polarised in the plane
indicated by the arrow on its end -face
(that is, light polarised in a plane at
right angles to that of the light pro -

Kerr Effect
in Liquids

We must now turn to an investiga-
tion of the conditions under which the
Kerr effect is best developed in liquid
media : first of all, we give a list of the

(Continued on page 37.)
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THE TELEVISION ENGINEER

Picture Shapes and Scanning Lines
By Robert Desmond.

Standardisation of picture ratio is a matter needing early settlement.
This article explains the various considerations upon which a decision depends.

In the reproduction of any scene the
resulting picture has always to be fitted
into some mask or shape. Nearly
always a rectangular shape is chosen.
Very few circular and oval masks are
used, excepting perhaps by the profes-
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C

DIRECTION OF
SPOT TRAVERSE --

Fig. I. This diagram shows bow detail
may be lost.

sional photographer of some twenty
years ago. This fact is rather sur-
prising, as if you question any of your
friends as to what shape of scene their
eyes seem to view, they will generally
agree that it is an oval in a horizontal
direction, which is to be expected when
one considers the " layout " of the
human eyes. In spite of what our
eyes may or may not frame a scene by,
the rectangular mask is predominant.

In mechanical reproductions certain
standard shapes or sizes have been
adopted for commercial reasons. Of
all the shapes that are available, how-
ever, four have withstood the test of
time to a far greater extent than any
others, the ratio of their sides being

: 1.3 to 1.4.
Having decided on a picture shape

one then has to decide whether it is
better to have the greater length in the
vertical or horizontal direction. In
nearly all reproductions .the mask can
be turned to suit the subjeci but where 
the greatest number of iccnes are

reproduced as in cinematography the
ratio I : 1.165 is fixed to give a breadth
greater than the height, the actual size
being 2.1 X 1.8 centimetres on the film.
(These figures are for the " talkie "
picture of today.) In the days of the
silent film the mask was 4 x 3 which
was very pleasing for outdoor subjects
but a single " close-up " of a face or
single figure of a person had a con-
siderable amount of wasted picture
area on either side and great care had
to be taken not to include anything that
would detract the eye from the main
object. In the early days of motion
pictures many sizes of films were used
but it was quickly realized that stan-
dardisation had to take place and viewed
generally the choice seems to have been
well made.

Many
Complications

History seems to be going to repeat
itself with television, but in addition to
various picture ratios there is the

made. But what standards will be
adopted ? From past experience one
comes to the conclusion that something
of the order of the r : 1.3 picture ratio
seems to have the strongest claim with
the special advantage of linking tele-
vision with the film.

While the adoption of a picture shape
is relatively simple, the number of scan-
ning lines is a most difficult problem,.
as on the number of lines depends the
amount of detail reproduced.

Theoretically it can be shown that
any television picture requires frequen-
cies from zero to infinity for perfect
reproduction. Luckily, in practice one
can work with a frequency band of
which the lowest frequency is that of
picture speed and the highest about

the first zero fre-
quency. The term " zero frequency
perhaps is new to readers and should be
explained. It is obtained by multiply-
ing the number of times the linear
length of a square spot divides into the
breadth and height of the area scanned
by the picture speed. For example in

Fig. 2. These two figures show a transmitted object and tie received reproduction
respectively. Portions of the latter are distorted due to the process of scanning.

further complication of the number of
scanning lines and the direction in
which they scan the picture area. As
in the film industry, however, stan-
dardisation must come with television
before any real commercial advance is

the case of the thirty line picture radia-
ted by the B.B.C. one has 3o (breadth)
X 7o (height) x 12.5 (picture speed) =
26,25o cycles.

Physically the first zero frequency
never exists as a fundamental. In,
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Fig. 1 we have a series of black and
white lines of equal depth separated by
white spaces of a depth equal to that
of the black lines. Now if these alter-
nate black and white areas are scanned
by a spot whose depth is equal to one
black and one white line together, it
will be clearly seen that after the side of
the spot CD has passed the lower edge
of the sixth black line no change will
take place in the value of the light in
the spot till the side CD has left the
bottom edge of the first black line (the
spot is travelling upwards), and the
pattern of the six lines will appear on
the receiving screen as a mass whose
tone value will be in the middle of the
scale of tone values.

From the above it must not be
thought that it is impossible to transmit
detail such as the black line No. 7
which is the same depth as the lines
above it. If this line was the breadth
of the picture it would produce a
fundamental frequency of 375 in the
Baird system but ifwe had 7o such lines
equally spaced across the picture the
fundamental frequency would be 26,250
the zero frequency.

Scanning Lines
and Definition

It is generally assumed that an
increase of scanning lines give better
definition, but this is not always the
case as will be shown. If the number
of lines were doubled in the present
picture ratio the first zero frequency
would be 140 x Go X 12.5 = 105,000
c.p.s., but if on the other hand ..he
picture was square, the zero frequency
becomes 45,000, while if the picture hada i : z ratio the spot travelling across
the shortest dimension gives us
6o x 3o X 12.5 12,500 cycles which is
less than half the present 30 -line
picture at present being broadcast.
From the above it will be obvious that
when deciding on the number of lines
to be used in a picture the amount of
detail they will transmit will depend
first on the picture ratio and secondly
on what direction the picture, if other
than square shaped, is scanned.

In this country the television picture
which is broadcast is scanned vertically,
while without exception, to the writer's
knowledge, horizontal scanning is used
elsewhere. It is not perhaps renli7ed
that there is always more detail repro-
duced in the direction of spot traverse
than that of strip traverse. This is
obvious when one realizes that in the
direction of spot traverse the spot may
occupy an all but infinite number of
positions, while that of the line may

only be a definite amount. Further-
more the spot traverse can be consider-
ably improved by certain electrical
networks which the television engineer
terms aperture correction.

On the left-hand side of Fig. a we
have a pattern before being televised
while on the right is the same pattern
as reproduced in a receiver. It will be
noticed how the pattern which runs
parallel with the scanning lines and does
not fit them exactly is distorted, while
those that do fit are reproduced cor-
rectly. That part of the design which
is at right angles to the scanning line
is reproduced correctly by virtue of the
sliding spot with the addition of
correcting networks and the diagonal
part reproduced with a form of dis-
tortion which causes a saw -like appear-
ance. Incidentally readers who get
this saw -like edge to similar lines in
their visors may be interested to know
that their receiving apparatus is passing
the higher frequency components of
the signal.

Many people often express adverse
criticism on the shape of Mr. Baird's
first picture. The choice, however, is

A small subscription will

ensure the delivery of "Tele-

vison" regularly each month.

well made. 'When the first practical
half tone television was achieved only
a face and a little of the neck were
attempted and the 3 X 7 picture ratio
fitted such a subject admirably. As
the essential detail of a face lies in the
horizontal direction it is best scanned at
right -angles, hence vertical scanning,
while the limit of thirty lines was made
by the sensitivity of the photo -electric
cell and the desire to keep the frequency
band within reasonable limits to com-
mence with.

Standardisation
Essential

Standardisation of the picture in the
future must come to ensure the com-
mercial success of television as it had to
in the film industry. Undoubtedly the
shape will follow that of the cinema,
especially as all the high -density tele-
vision pictures of today are reproduced
from film pictures ; nor must it be
overlooked that film interests control
quite a few television laboratories.

As to the number of lines, anything

from thirty to three hundred have been
suggested. The writer suggests that
the modest figure of a hundred and
twenty will be the optimum number for
quite a long time. Such a number will
give very fair reproduction ofan object
whose linear dimension in the direction
of line 'traverse is ,loth of the linear
measurement of the whole picture in
the same direction, while in certain
cases Thth may be similarly repro-
duced.

It would be very nice to be able to
reproduce all that one can see by
careful inspection of a cinema film, but
is such perfection really necessary ?
If you watch a movie programme rather
more carefully than usual you will at
once realize that it is very rarely
necessary to see detail finer than that
which has an area bounded by 51,th of
the breadth and height of the picture in
order to interpret all that the producer
intended. It is no argument to say
that because one can see the detailed
markings of, say, a sparrow at the
bottom of one's garden some twenty
yards away as well as seeing the whole
of the garden at the same time that
therefore television must have the same
resolving power ; even the cinema
would not attempt such a " shot." Of
course, the eye only sees very little of
the total picture area recorded in any-
thing like fine detail and as in presenting
a scene in the cinema picture, those
responsible fill the picture area ade-
quately with what they want to " put
over " so a similar course would' be
followed in television.

With regard to the direction of
scanning, that of horizontal appears to
suit best the greatest number of scenes
with the exception of the human face.
As already shown, detail at right angles
to spot traverse reproduces best and
undoubtedly if a square picture was
alternatively scanned horizontally and
vertically the greatest amount of detail
would be transmitted for a given
number of lines. Unfortunately such
a system of scanning would tend to
increase flicker for a given number of
picture scans per second.

While on the subject of flicker the
problem is of rather greater magnitude
than in cinematography owing to the
nature of the television picture. It has
been shown that to eliminate flicker
entirely in a well lighted picture, forty-
eight pictures per second will be neces-
sary. The television engineer, how-
ever, has great hopes that such picture
speeds will not be necessary and that
the effect known as " after -glow " of
fluorescent substances will help to solve
the problem.
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The Miraco Kit
TELEVISION FOR THE HOME -CONSTRUCTOR

ALTHOUGH the prices of tele-
vision components have drop-
ped very considerably during

the last few months, few readers know
that it is now possible to buy a com-
plete kit of components, including
valves, for a high-class mirror -drum
television receiver for £18 as.

Grafton Radio, Ltd., have just intro-
duced their Miraco kit, designed by
C. P. Hall, a well-known contributor
to TELEVISION, which does enable the
home constructor to receive the B.B.C.
television transmissions with excellent
quality.

This kit of parts is capable of being
assembled by anyone with a few tools
at his disposal. It is supplied in two

parts, the first comprising a very up-
to-date mirror -drum visor with an
optical system as a separate unit ; and
the second the radio receiver, which
embodies all the most modern ideas.
The tuning is comparatively "sharp, but
not sufficiently so as to cause frequency
cut-off and consequently bad pictures.
It consists of two high -frequency
amplifying stages, using screen -grid
valves, a combined diode detector and
screen -grid low -frequency amplifier
with a pentode output valve giving

thirteen watts. The whole receiver is
entirely A.C. mains operated, quite free
from hum and extremely compact.

The optical section is mounted
directly above the vision receiver. It
utilises a mirror -drum scanner of con-
ventional design with a Kerr cell and
oo-watt projection lamp. The drum

is supplied already assembled and ad-
justed so that the difficult part of the
equipment is already done for you.
The most inexperienced amateur cannot
fail to obtain satisfactory results with
this simple equipment. Blueprints are
supplied so that both the sound receiver
and the optical portion can be assem-
bled without difficulty ; the wiring is
shown on the full-size blueprint.

It is quite an easy matter to test out
this equipment We suggest that you
go about it in the following way :

The picture on the left
shows the mirror -drum
scanner with Kerr
cell and projection
lamp, and the vision
receiver ready for
placing in the cabinet.
A photograph of the re-
ceiver and amplifier is
shown below.

Connect a 2-microfarad condenser in
series with the loudspeaker and couple
it to the output terminals marked 2
and 3. The other two terminals
marked 4 and 5 should be shorted
together. The tuning condensers
should be adjusted until you hear the
local station with the volume control
about three-quarters of the way on.
The main tuning condenser is supplied

BRIEF SPECIFICATION
Makers : Grafton Radio Company,
Limited.
Model : The Miraco Kits to the
design of C. P. Hall.
Price :
Valve Combination : Two screen -
grid high -frequency stages, diode
tetrode second detector, pentode
output, full -wave valve rectifier.
Type : Table cabinet.
Remarks : This is one of the first
complete television kits that is
within the financial and technical
reach of the home constructor.

with trimmers. These should then be
adjusted until you obtain the maximum
signal strength. As these trimmers are
rather sensitive, the best position will
be found by ear quite simply.

Then tune the radio receiver to the
National programme on 261 metres,
from which the television broadcasts
are sent out. The condenser and loud-
speaker should then be disconnected,
and the Kerr cell terminals on the
optical unit connected to the two ter-
minals 2 and 3. The two terminals on
the synchroniser should be joined to
terminals 4 and 5 on the receiver,
which should now be uncoupled.

Switch on the receiver and lamp, and
you will see a yellow beam through the

Kerr cell and on the mirror on the front
of the optical unit. The screen should
be pulled forward on the slide about
6 in., and the mirror then adjusted so
that the reflected beam passes through
the lens on to the mirror drum from
whence it is reflected to the screen.
Then revolve the drum, taking care not
to handle the mirrors, which would
spoil the picture -definition and adjust
the forward mirror very finely until the
thirty lines scan the screen. The

(Continued at foot of next page.)
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Experimenters Notes
An Amplifier
Test

pLAYING round with a cathode-
ray receiver the other day I
made an interesting discovery.

Owing to the limited hours in which
television is available at the moment,
one gets into the habit of testing any
changes in the circuit on ordinary
broadcast music or speech. Music, of
course, is better because it is made up
of more or less sustained notes, and if
your cathode-ray tube is already build-
ing up a series of 3o lines, the modula-
tion of these lines by the music will
cause them to go light and dark in
patches, and the result is a series of
constantly changing but still well
defined patterns.

The definition of these patterns is
some guide to the manner in which the
outfit is performing, and I was rather
troubled by a somewhat faint but
nevertheless clearly defined pattern

which appeared to be present as a back-
ground the whole time. The pattern
was a very fine one, giving the lines an
appearance of watered silk. I spent a
little time looking round for troubles
in the receiver, but when I thought
about it, it was clear that a pattern of
this nature could only be produced by
a very high oscillation.

This gave me the clue. I was listen-
ing to the music on a pair of headphones
and looking at the pattern at the same
time. The background to which I
have referred was produced by a very
high-pitched heterodyne whistle (x x,000

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

will ensure " Television "
being delivered to you regu-

larly each month.

cycles) between London Regional and
Muhlacker which was quite inaudible
on my headphones. I replaced them
by another pair which I knew had better
characteristics, and the whistle at once
became audible, although only just
because it was extremely high and
practically at the limit of audibility.
Yet the cathode-ray tube was showing
it up beautifully, indicating that my
amplifier was working really well from
a television point of view. Also it
throws an interesting sidelight on the
extremely high frequencies which must
be handled satisfactorily by a television
amplifier if the detail is to be portrayed
satisfactorily.

BAIRD TELEVISION, LTD.-CHANGE OF
ADDRESS.

Baird Television, Ltd., inform us
that the administration office of this
Company has been removed to 58, Vic-
toria Street, London, S.W. x . Tele-
phone, Victoria 7238.

The Miraco Kit.
(Continued from preceding page)

receiver volume control should then
be turned up gradually until black lines
and patterns appear on the screen. If
by any chance orange colours appear,
the volume control should be turned
down a little, otherwise the Kerr cell
may be damaged.

About five minutes before the tele-
vision broadcasts start, switch on the
motor to let it warm up, otherwise the
speed may be irregular for the first few
minutes. Take care that you do not
switch on the lamp, or the Kerr cell
may get hot and deteriorate. The
resistance that controls the speed of
the motor should be adjusted until you
obtain the illusion that the spokes of
the drum are stationary against the
glow of the neon lamp. When the
television broadcast signals appear the
synchroniser will automatically adjust
and regulate the speed of the drum.

The whole equipment looks very
complicated, but let us assure you that
it is far from being so. It has been
designed so that the home constructor
has little or no difficulty in obtaining
television reception. The blueprint
and constructional details have been
so clearly worded that we feel sure the

merest novice will be able to boast that
he has made his own television re-
ceiver.

Think of what it will mean to you
later in the year when the B.B.C. start
broadcasting illustrated news bulletins.
At the moment the programmes are
extremely good. Some of the vaude-
ville items are of the highest standard.

The Constructors' Circle
Additional Members

BOYLE, GEORGE, 20, Sandford Road,
East Ham, E.6.

REYNOLDS, H., 3, Oak Street, Black-
wood, Mon.

BALDWIN, A. R., Spring Hill, Nails-
worth, Glos.

Coox, N., 8, Orange Street, Canter-
bury.

A RTER, DOUGLAS, The Nest, Warren
Avenue, Charlton.

The Television Society
The next meeting of the Television

Society will be held on January 17,
1934, at 7 p.m., at University College,
W.C., the subject being Cathode- ray
Television, with a demonstration. Par-
ticulars of the Society and proposal

forms can be had on application to the
members' Hon. Secretary, J. J. Denton,
25, Lisburne Road, N.W.3.

Television Lectures
A series of twelve lectures will be

given by J. J. Denton (Fellow Brit.
Radio Inst., Hon. Sec. Television
Society) on Fridays from 7.3o to
9.3o p.m. at Morley College, 61, West-
minster Bridge Road, S.E.x, com-
mencing January I. The fee is only
4s. 6d. for the whole course, and the
lectures will be illustrated by experi-
ments, lantern slides and demonstra-
tions.

Television Conference in Moscow
An All -Union conference on tele-

vision is taking place in Moscow. The
conference is dealing with future re-
search work to be carried out in tele-
vision and the production of trans-
mitters and receivers by the Soviet
electrical industry. Mr. Shostakovich,
of the Commissariat for Posts and
Telegraphs, who has returned from a
trip to the United States, is reporting
on the progress made in television in
foreign countries.
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Selectivity or Frequency Response ?
In this article S. RUTHERFORD WILKINS discusses a method of retaining the higher frequencies so

necessary to television reception, and at the same time avoiding interference from neighbouring transmitters.

THE design of a television receiver
and that of a broadcast receiver
differ considerably as regards

the high frequency amplifier.
, In a broadcast receiver, selectivity
is the main consideration, but with the
tuning system arranged to give a high
degree of selectivity, a considerable
attenuation of frequencies above 3,000
cycles is inevitable. This is not a very

picture has quite a good definition.
In order to avoid attenuation of these

higher frequencies, it has been usual
to design a receiver with one or two
stages of high frequency amplification
with flatly tuned circuits. Admittedly,
if the tuning is flat enough, very little
attention of sidebands up to to kilo-
cycles will result. In order to achieve
this, however, the skirt of the tuning

SIMPLE.
TUNED
CIRCUIT

SIMPLE BANDPASS
FILTER

DOUBLE
BArlDP455
FILTER

Fig. 1. Curves showing the relative frequency bands passed
by various types of tuning circuits.

serious fault in a broadcast receiver,
as with most speakers reproduction of
these higher frequencies is very poor.

Wide
Frequency Band

The range of frequencies required
for good picture reproduction is much
greater, however, as the degree of
definition of the picture depends on the
frequency range of the modulation.
In the new multi -line short-wave trans-
mission the highest modulation fre-
quency transmitted runs into hundreds
of kilocycles and corresponds, in fact,
to the frequency band of the longer
broadcast wavelengths. Such modu-
lations frequencies obviously would be
impossible when the transmissions
themselves are taking place on broad-
cast wavelengths.

As a matter of fact, the frequency
band is limited to to,000 cycles with
the 3o -line transmissions which are
radiated from the London National
transmitter, and if the full frequency
band is properly received the resulting

In order to.
t

achieve a uniform re-
sponse up to o,000 cycles, it is really
necessary to have bandpass filters with
a peak separation of i 2 kilocycles.
This can be quite easily accomplished
by slightly altering the value of the
coupling between the two circuits of
the bandpass filter.

If capacity coupling is employed, it
is only really necessary slightly to

0
O
E
E
E I

-011T+

Fig. 2. Experimental circuit of double bandpass high -frequency stage
for television reception.

peak will be so wide that interference
from stations as far removed as 8o or
too kilocycles will be noticed.

Selectivity of
Tuning Circuits

It is as essential in television as in
radio to avoid appreciable interference
from neighbouring broadcasting sta-
tions, otherwise unwanted modulation
will be present with consequent distor-
tion of the image. Thus a television
receiver has to have the two rather
opposing properties of reasonably high
selectivity and a frequency response up
to to kilocycles.

The solution that immediately
springs to one's mind is to employ
bandpass tuning. Unfortunately, how-
ever, most modern bandpass coils are
designed to give approximately 8-9
kilocycles separation at the peak of the
tuning curve. This means that, apart
from all other sources of loss, there
will be definite attenuation above
8,000 cycles in the low frequency
modulation output.

decrease the value of the coupling
condenser.

With an input filter of this descrip-
tion it would be quite possible to obtain
a uniform low frequency output from
the set up to to kilocycles, provided
that the other tuning circuits were
fairly flat.

Unfortunately, a simple bandpass
filter, although better than a single
circuit arrangement, does not give a
tuning curve with really steep sides (see
Fig. 1). For instance, a bandpass filter
designed to give a peak separation of

kilocycles would pass quite appre-
ciable interference from a broadcast
transmitter separated 30-40 kilocycles
from the one being received.

The Ideal
Bandpass Filter

The ideal bandpass filter, of course,
would be one that has the same separa-
tion at the bottom of its response curve
as at the top.

The goodness of a filter from this
point of view depends on the number
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of circuits included in it. For instance,
a '2 kilocycle bandpass filter with four
tuned circuits would give a very much
steeper response curve than the more
common type with two circuits only.
Unfortunately, it would be expensive
as well as impracticable to include such
a filter as this in a simple receiver.
Practically the same effect could be
achieved, however, by two two -circuit
filters, one on the input to the high-
frequency valve and the other in the
anode circuit of the valve.

Double
Bandpass Tuning

For instance, a receiver with one
efficient high -frequency stage and
double i 2. kilocycle bandpass tuning
could be relied upon to give adequate
low -frequency response at io,000 cycles
and at the same time should obviate
serious interference between stations

separated by I5 -2o kilocycles. Although
this is not an extremely high degree of
selectivity, it should be quite sufficient
to enable the National programme to
be received quite free of interference
on a set with a single H.F. stage.

Having designed an efficient high-
frequency stage for our set, the next
problem is the rectifier.

Any form of retroaction would be
useless as, besides introducing distor-
tion, it would upset the matching of
the bandpass filter immediately pre-
ceding it. Power -grid, or power
anode -bend rectification, would give
excellent results if carefully adjusted,
but from the point of view of sim-
plicity and freedom from distortion
anode rectification is undoubtedly
superior.

Use can then be made of one of the
new double -diode -triode valves, to
perform the dual function of rectifier
and first L.F. amplifier.

A circuit showing the high -frequency

and detector stages of a set on these
lines is shown by Fig. z.

It will be noticed that the diode is
tapped down the secondary coil of the
second bandpass filter to reduce the
load on this coil and prevent mis-
matching.

The output from the triode should
now be taken to an amplifier of suitable
frequency characteristic, the number of
valves in the amplifier being dependent
on the type of visor in use. For in-
stance, if a mirror -drum apparatus is
being used, the amplifier will have to
be capable of producing 5 watts un-
distorted output with at least 500 volts
high-tension. If a cathode-ray receiver
is in use, however, the output from
the duo -diode -triode should be enough
to modulate the picture.

In any case, the design of a suitable
amplifier is quite straightforward, and
a high -frequency amplifier designed on
the lines detailed above should give a
suitable output.

EUROPEAN TRANSMISSIONS

Transmitter. Wavelength. Power. No. of
Lines.

No. of
Frames.
Second.

Picture
Ratio.

Transmission Times.
G.M.T.

Remarks.

Baird U.S.W.
from Crystal
Palace 6.o5 5 M. 3o VariousB.B.C. U.S.W.
from Broad-
casting House 7.75 m. 120 VariousBerlin ... 1,635 M. 6o kw. 3o 12.5 3-4 Tuesdays, 8.5 to 9 a.m.

(183.5 kc.) Thursdays, 12.45 to 1.45 p.m.
Saturdays, 8.5 to 9.45 a.m.Berlin, U.S.W. 6.985 m. 4 kw. 90 2.5 5-6 Daily, 9 to To a.m., excluding

(42,950 mg.) Sundays and holidays. Oc-
casionally i to a p.m. and
8 to 9 p.m.Leningrad, 857.1 M. 100 kw. 3o . 12 3-4 Irregular.R.V. 53 (35o kc.)

London 261.6 m. 5o kw. 3o I 21 7-3 Mondays, Tuesdays, Wednes-.National (11.47 kc.) days and Fridays, 11 to 11.30
p.m.Moscow ... i,000 m. ioo kw. Every other day (uneven dates

(300 kc.) in December), 9.15 to io
p.m.

Telecinema trans -
missions.Rome ... 8o m. 9 kw. 6o zo 4-3 Discontinued at present. Commencing(3,75o kc.) again soon.25.4 M. 9 kw. Special an-(ii,810 kc.) nouncemeni
will `be made.

PLACE AN ORDER WITH YOUR NEWSAGENT FOR ," TELEVISION " TO
BE DELIVERED EACH MONTH
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A VALVE RELAY
And Some Typical Applications

The gas -filled relay has become an essential part of the modern Cathode-ray television
equipment. Here are some useful facts concerning the Osram mercury -vapour tube.

THE Osram gas -filled relay type
G.T.i is a gas -discharge valve
consisting of a cathode, anode

and grid in a mercury -vapour filled
bulb.

The electron emission is obtained

When the discharge is in progress the
voltage drop across the gas -filled relay
remains constant at about 15 volts,
independent of the load.

One important point in the operation
of the tube is that the cathode should

LOAD
+ H.T.

OSRAM
GAS -FILLED RELAY

G.T.I.

H.T.

4 VOLTS

A.C. OR D.C.
The gas -discharge tube used as a simple relay with D.C.

anode voltage and D.C. grid control.

from a coated cathode indirectly heated
by a 5.z watt heater which it encloses.
This has the advantage, in combination
with the standard heater rating of
4 volts, that the filament may be heated
from a transformer common to other

relay this ratio is approximately z 5 :

that is, for example, a negative grid
voltage of to will suffice to withhold
the discharge up to an anode voltage
of 15o (the discharge in any case not
commencing under 15 volts).

CONTROL

An inverter circuit-D.C. to A.C. with D.C. anode
voltage and A.C. grid control.

be allowed time to attain its full oper-
ating temperature (at least r minute)
before the anode voltage is applied.
Failure to observe this precaution will
result in permanent damage to the
cathode. For the first time of switch-

ing on a greater
cathode heating
time (5 minutes)
should be allowed
in order to ensure
correct distribution
of the mercury in the
bulb.

The function of
the grid in the
Osram gas -filled re-
lay is to control
the anode voltage
at which the dis-
charge commences.
A negative voltage
applied to the
grid will prevent
the discharge

being established, its minimum value
depending upon the applied anode
voltage and the " grid control ratio."
In the case of the type G.T. r gas -filled

OSRAM
PHOTOCELL

6 A.C.
A typical application of a gas -filled relay working in

conjunction with a photo cell.

indirectly -heated valves if desired.
Under normal operating conditions the
bulb is filled with a blue glow, due to
ionisation of the mercury vapour.

The moderately low value of control
ratio avoids a highly critical operating
condition. The actual grid control
ratio depends on the temperature of the
surrounding air and of the gas -filled
relay. A reduction in temperature
will increase the control ratio-i.e., for
a given anode voltage a smaller nega-
tive grid voltage suffices to withhold
the discharge. After the discharge
commences the grid exercises no
further control, and the anode current
may in general only be stopped by
breaking the anode circuit or reducing
the anode voltage to a condition below
the ionisation voltage-normally about
I 5 volts.

The time required for the grid to
regain control, while the discharge is
off, is extremely small, a fraction of a
milli -second.

It is important to note that when the
anode current is once started its value
is limited only by the external impe-
dance in the anode circuit. To avoid
injury to the valve it is essential that
anode current shall not exceed the rated
peak value of o.6 ampere. To this
end a suitable resistance, or other

9



JANUARY, 1934

current limiting device, must always
be included in the anode circuit. For
example, in the case of a resistance load,
if the D.C. voltage is zoo, and a 15 -volt
drop in the gas -filled relay is allowed
for, this resistance may be obtained as
follows :-

Maximum permissible peak current
-o.6 amp.

Volts drop required across resistance
-185.

185Resistance =3o8 ohms.

For A.C. voltages the anode resist-

ance must be calculated for the peak
value of the voltage-i.e.,

\/z X R.M.S. value.
Thus, if the A.C. voltage is zoo

z

6.200)-I
5Resistance -( -448 ohm

If a tungsten filament lamp is con-
nected in the 'anode circuit, it should
be noted that the cold resistance of
such a lamp is about one -fourteenth of
the resistance when hot, and conse-
quently an excessively heavy current
will flow when first switching on before
the tungsten filament becomes hot.

It is advisable to operate with a
resistance (about Io,000 ohms) in
series with the grid to limit the grid
current for positive grid voltages.
This resistance does not appreciably
affect control when the grid is negative.
With A.C. anode voltage and A.C. grid
control, continuous control of anode
current, from zero to maximum load
currents, may be obtained by variation
in phase angle between anode and grid
voltages. This is of considerable im-
portance in all cases where continuous
control is required.

PATENTS AND PROGRESS-Continued from page 14
is projected directly on to the "mosaic"
surface, where it is immediately con-
verted into an equivalent " electrical "
picture, the high lights setting -up large
electrical charges and the low lights
small electrical charges. At this stage
the picture is scanned by the cathode
ray and the small cell -condensers are
discharged as a series of varying
currents.

In order to allow the picture to be
projected on to the " mosaic " from
outside the cell, the anode of the
cathode-ray tube must be set at an
angle to its usual position. Unfor-
tunately this means that
foreshortened with respect to the
cathode ray, a fact which is liable to
produce a certain amount of distortion.
To prevent this the picture is projected

on to the mosaic of cells through a
special system of lenses which slightly
distorts the picture in the reverse sense
to that previously described, the result
being that one deformation offsets the
other, and so produces a true image at
the receiving end. - (Electrical and
Musical Industries Ltd. and W. D.
Wright)

Other Television Patents
(Patent No. 399469.)

Velocity -modulated television sys-
tem in which the deflecting potentials
for the cathode-ray tube are derived
from a condenser controlled by ther-
mionic valves.-(W. R. Bullimore and
L. H. Bedford.)

(Patent No. 399694.)
Dynatron valve used as a television

modulator.-(Marconi's Wireless Tele-
graph Co. Ltd.)

(Patent No. 400062.)
Magnetising coils for focussing the

electron jet in a cathode ray tube.-
(Telefunken Co.)

(Patent No. 400453.)
Cathode - ray tube for television in

which a " throttling " diaphragm is
placed in front of the cathode to
control the stream.-(Telefunken Co.)

(Patent No. 400610.)
Synchronising systems for television

in which a driving motor is automa-
tically checked from running out of
time.-(Marconi's Wireless Telegraph Co.
Ltd., H. M. Dowsett, and L. E. Q.
Walker.)

THE SCOPHONY SYSTEM
The Editor is accorded the first press
demonstration and an examination of the
apparatus.

IN photography the word " kodak "
has become synonymous with

simplicity. It would appear that the
word "Scophony " may come to have
the same meaning in television, for
surely no mechanical television appar-
atus could be more simple or require
less power for its operation than that
which has this appellation. The sim-
plicity, however, is in the complete
apparatus ; the principle and construc-
tion are extremely complicated, the
latter embodying a great deal of fine
optical work.

We are not at liberty to disclose the
actual details yet, beyond saying that
the principal unit in the apparatus is a
revolving echelon which in the small
model weighs but a few ounces and,
being perfectly balanced, requires

negligible power to drive. There are
no other moving parts whatever.

At present a line mercury vapour
lamp is being employed as the illu-
minant, but other sources of illumina-
tion are equally suitable. This type of
lamp requires the minimum amount of
power for its operation, and this,
combined with the high efficiency of
the echelon, accounts for the extremely
small power required to operate the
Scophony receiver.

Photographs on other pages in this
issue show the two types of receiver
demonstrated. One, it will be ob-
served, is but little larger than a hand
camera, and yet it will project pictures
3i in. by in. The extremely small
size of the echelon scanning device
which is used with this receiver will
also be apparent from this photograph.

The other receiver is the standard
instrument, and this is built into a
metal framework ; the simplicity of

this is also apparent from a photo-
graph. At the demonstration wit-
nessed the results were about the equal
of those obtained with high-class
mirror -drum apparatus, but with the
added advantage that there was an
almost complete absence of scanning-
line demarcation. Also it must be
remembered that the input was less
than ordinarily used for mirror -drum
reproduction. The lighting of the
picture was all that could be desired.

The reason why this apparatus is not
available to the public is explained by
Mr. Sagall on another page. Exam-
ination of the Scophony receiver makes
it quite evident that it is a type which
can only be manufactured commercially
and, if the price is to be kept to the low
figure intended, on a large scale.

The Scophony system lends itself
equally well to high and low -definition
transmissions. Fully illustrated details
will be given in an early issue of this
journal.-H. C.
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A Popular Disc Receiver
The complete
receiver with-

out cabinet.

THE photographs and drawings
on this page show a simple disc
receiver which has attained very

great popularity. Originally it was
described in our sister journal Amateur
Wireless, and it is felt that brief par -

titulars will be appreciated by readers
of TELEVISION who are desirous of
making up a receiver of this type.

Three factors were kept in mind
when this receiver was designed-
efficiency, a good appearance and ease
of construction-all of which have
been amply fulfilled. Excellent reports
have been received of the performance,
mostly operated from ordinary stan-
dard three -valve broadcast receivers,
which provide an adequate input under
most conditions.

The appearance of the finished re-
ceiver can be judged from the photo-
graph, and it will be seen that it is quite

neat. Special attention was given to
make its construction come within the
abilities of the average amateur who
only has the simplest tools available.
The receiver does, in fact, represent the
simplest and cheapest construction con-
sistent with really good results. If it
is not wished to make the woodwork,
this can be obtained ready from
Messrs. Peto-Scott, Ltd. All the other
parts are available from the Mervyn
Sound and Vision Co., Ltd.

It will be seen that the main parts of
the receiver are the scanning disc
(which is of small size and was specially
designed for this machine), the motor,

The Components
One scanning disc ready for use (Mervyn Sound and

Vision Co., Ltd.).
One motor, type BRI (Mervyn Sound and Vision Co.,

Ltd.).
One 41 in. diameter lens (H. Sanders and Co.). One

small lens.

You Will Need
One beehive or spiral neon lamp (G.E.C., Philips).
One terminal mount, type " B " (Belling -Lee).
One 3 go -ohm variable resistance to carry .3 ampere

(Mervyn).
One mains plug.
Baseboard and woodwork (Peto-Scott).

OPENING

ex 3jp

LENS
4
DI AM

34-/

- PLYW

r3.

2"

5 -NN> 41/2

34
Here are details of the cabinet, lase -

board and rheostat mount.

the neon lamp (of the beehive
pattern), two lenses and the
motor -control rheostat. The
small lens is a sixpenny

OPENING reading glass.
134x154

LENS
2 Y.;

DIAM.

A large-scale blue-
print of the com-
plete set of parts is
available, price if-.

20'
..-"\-MAINS PLUG TERMINAL STRIP

y` Ida
9 -HOLES-AT V:

-

The photograph on the right shows the
complete receiver ; on the left is a
dimensioned drawing of the lens mount.
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How to Receive the Broadcasting House and
Crystal Palace Short-wave Transmissions

Some General Hints on Ultra -short Wave Receptions

THE first people to put the ultra -
short waves to practical use
were the Germans with their

7.5 -metre station at Berlin. As this
station was so successful, having a
service area of up to 75 miles or so,
these low waves began to occupy the
attention of the whole world's radio

70 V

7 MMFD.

3$ mmFD..0003 mFo

H.T. I -

90V.

H.F.C.
 0005 MFD.

A

LT.-

LT+

Hook up this unit and pick up television for
yourselves. Note the low capacity of the tuning

and aerial series condensers.

engineers. From the very early days
of television it has been quite clear that
the broadcast wavelengths would be of
very little use if a high degree of defini-
tion were to be obtained. After con-
siderable data had been collected about
the funny little ways of these quasi-
optical waves, television was broadcast
from Berlin every day. These trans-
missions were so successful that before
long receivers were being installed at
distances up to 75 miles from the
transmitter. That the use of television
receivers did not become universal was
due mainly to the high initial cost, for
remember that an hour or so's broad-
cast each day is not very much for an
expenditure of between £30 to £40.

Round about this time Baird was
experimenting at his Long Acre studio
with various methods of transmission
on a wavelength of 6.1 metres. That
his experiments were successful are
proved by his latest broadcasts from
The Tower at the Crystal Palace.

In America some twenty commercial
stations were soon on the air, using

By Kenneth Jowers
different transmitting systems. It was
soon quite obvious that to present a
nation-wide television broadcast a chain
system of television is essential-that
is, the linking up of a number of low -
power transmitters which between
them would cover a very considerable
area.

To -day plans are almost completed
in America for the transmission of
television on this chain system, the
vision being transmitted on wave-
lengths between 7 and 8 metres, and
sound on 4.5 to 5 metres.

In Germany the chain idea has
already been put into action, where
they have decided to erect twenty or
so stations in or around the large towns
and densely populated areas.

These stations will all radiate the
same programmes and be synchronised,
so that television will be on tap for
almost all of the German people with
the necessary receiving equipment.
Naturally the cost is still a trifle high,
but it is dropping very rapidly.

Short-wave
Receivers

Do you realise that a 7 -metre set is
the easiest thing in the world to make,
if you know how. If cost is a stum-
bling block, why not make a simple
unit to work in conjunction with your
present set ? It does not matter if you
cannot afford a vision receiver-see
what you can do with a sound receiver.
Experiment with these fascinating short
waves and be the first to hear the
7 -metre programmes in your district.

Before anyone knew very much
about these quasi -optical waves, it was
considered that the maximum useful
range or service area was in the region
of to to 15 miles. This idea has put
off many amateurs from building their
own sets, thinking that they were out
of the range of the nearest station.
Well, the reception record has gone up
and up until now it stands at zoo miles,
and this with a two -valve set.

Television and 7 -metre sets are for
the home constructor-for the man

who likes making his own components
-because they are so easy to make and
cheap. Take the coils as an example.
Merely two turns of a heavy gauge
copper wire, wound on something like
a broom handle. That is the grid coil.
The reaction coil requires three turns.

Suitable
Circuits

On the other hand, if you wish to
buy these components, there are manu-
facturers who specialise in the coils and
condensers that you want. The most
difficult job is to decide on the best type
of circuit to use without trying all of
them, which would make it expensive.

Follow this photograph when making your 7 -metre
coils, and be very careful about the spa -ing tetneen the

turns as small variations will upset the tuning.

Luckily that trouble is soon overcome,
for we have been experimenting with
various types of circuit for a long time.

We have a laboratory 4o miles north
of London-an ideal spot for tele-
vision. Being a long way out of the
official service area, our receivers had
to be good, so you can be sure that
when you make up your 7 -metre set
or unit you will be well repaid.
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Except for those within a mile or so
of a transmitter, the straight type of set
must be ruled out. The popular re-
acting detector circuit is of little use,
even if you can get the reaction smooth.
At the/moment the super -regenerative
circuit does not give sufficiently good
quality, although it is good enough for
sound or for finding out if you are in
the service area.

The only circuit that has stood the
test of time is the superhet, but even
this circuit must be modified for these
ultra -short wavelengths. If you have
al broadcast superhet, you will be full
of trouble should you try to use a con-
verter in front of it. Contrary to what
you probably expected, selectivity is
not wanted ; the flatter the tuning the
better.

Take a look at Fig. r : quite simple,
isn't it ? A compromise between a
theoretical and a practical diagram.
At first glance you might think that it
is a conventional screen -grid detector
circuit ; so it is, but with a few reserva-
tions. Starting at the beginning of all
things, the aerial, the first component
is a 7-micromicrofard variable con-
denser, not many of these in the junk
box. Anyway, Strattons have plenty
of them, as well as the 3 5-micromicro-
farad tuning and xoo-micromicrofarad
reaction condensers. The only other
special component you should buy is
the high -frequency choke. Try Igranic
or Strattons for this. The valve holder
should be of low capacity, which you
may have, otherwise Strattons again.

Coil -making is an easy job, but in
case of accidents we have given a
simple diagram. Obtain about z ft.

of 14 -gauge bare copper wire and
stretch it to get out all the kinks. Then
find a r -in. former-our broom -handle
was the exact size. Cut the wire in
half and wind two coils on the r -in.
former. The first one, the grid coil,
consists of two complete turns, and
the second, the reaction coil, of three
complete turns. The spacing between
the turns should be about the same as
the thickness of the wire. If fairly long
ends are left, say about ri in., the coils
can be connected to the proper points
without any holder. The grid coil is
a good example of this, for it can be
connected directly across the 33-micro-
microfarad condenser.

Although hand capacity is not worth
worrying, about, it is advisable in case
of accidents to use 6 in. extension
handles. Ultra -slow-motion tuning
dials, such as the Igranic microvernier,
will be a great help in tuning.

Simple
Construction

Constructing this simple unit will
not present any difficulties. It is the
receiver to which it will be added that
must be looked at.

We have told you before that selec-
tivity is not wanted, so it must be got
rid of before anything else is done.
Let us consider one of the most popular
circuits of the day, the screen -grid
detector pentode combination. If it
is coupled to the aerial by means of a
band-pass coil, this coil must be cut
out. It is not necessary to upset the
wiring. You just join the output
terminal of the 7 -metre unit directly to

The light tell of a German daylight transmItting system.

the G terminal of the screen -grid valve
holder.

Should there be an adjustable con-
denser coupling the screen -grid stage to
the detector stage, screw this down as far
as it will go. That's about all you can
do, except to make quite sure that the
receiver is quite free from distortion.
Connect up the unit in the usual way-
high tension plus to about 90 -volts,
the A terminal on the unit to the A
terminal on the family set, unless there
is a band-pass coil, and then to the grid
of the valve holder. You might notice
that when a common high-tension
battery is used there is not a second
high-tension negative tapping. Should
there be the slightest trace of distortion
in the output stage, replace the output
valve with one having a larger grid
swing. Quality rather than quantity
is the order of the day ; remember a
cathode-ray tube only requires 3o volts
to modulate.

The Best
Aerial

All your precautions will be in vain
if the aerial system is incorrect. When
within the normal service area, ro or
z feet of wire, one end on the aerial

terminal of the set and the other end
as high as possible, will be as good as
anything.

But when the receiver is zo or 30
miles away from a station more care
must be taken. An effective aerial is
the simple T -type, the length being
approximately the same as that of the
wavelength of the station you are going
to pick up. The length need not be
very accurate. An example will show
you just what we mean.

At the present moment the Baird
Company are broadcasting from the
Crystal Palace on a wavelength of
6.033 metres. This is about zo feet.
Erect an aerial of this length, and in
the exact centre tap off the lead-in wire.
That gives you half wavelengths either
side of the lead-in. Make the lead-in
wire the same length as the aerial.
Then you will be able to erect it about
13 to 18 feet high. Any increase in
height or length will probably cause
damping of the grid circuit, and the
converter will stop oscillating.

An order placed with
your Newsagent will en-
sure regular delivery of

"Television."
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Photo -electric Cells
for Colour

THE art of making talking pictures
has called into being several new
types of photo -electric cells.

Television in natural colours with
which experiments are being made has
caused a demand for yet other types
of these cells. The success which has
attended the physicists' efforts to evolve
these new cells is remarkable, and tends
to show how surely all the many intri-
cate problems connected with television
will be overcome in due time.

Natural -colour television, depending
as it must for the time being on the
principles of three -primary colour
vision, it is, of course, a sine qua non that
a transmission must involve the use
of three wave -bands, the blue -violet,
the green, and the red components of
the image being each transmitted on its
own wavelength. The alternative
method-to send blue -violet, green,
and red signals after each other in
cycles-has failed completely in colour
cinematography (on account of colour
" fringes "), and is hardly likely to
succeed in television.

Splitting
Up the Image

The need for splitting up the image
to be transmitted into its blue -violet,
green ancl, red components sounds a
difficult matter at first, but it has now
been accomplished in an amazingly
simple manner by the invention of new
types of photo -electric cells, which are
sensitive to different colours them-
selves.

Just as photographic films have had
to be made sensitive to different
colours for the purpose of natural
colour photography, so colour -sen-
sitive cells have been produced.

One well-known type of photo -elec-
tric cell consists of a vacuum bulb, one
side of which is coated with potassium,
in the centre of the bulb there being a
ring anode which collects the electrons
thrown off by the potassium on its
being illuminated. The potassium is
converted by hydrogen into potassium
hydride for greater sensitivity, and
where instantaneous response to light
is not the first consideration, the resis-
tance of the bulb is reduced by the
introduction of a trace of inert gas.

A cell has been developed in which
sodium is substituted for potassium,

and its active surface is vastly increased
in sensitiveness to light by a process
involving the use of sulphur vapour
and oxygen, instead of the glow dis-
charge of hydrogen.

Photo -electric cells made in this way
respond to the entire spectrum range
of colour-violet, blue, green, yellow,
orange and red.

The Bell
System

The Bell system of television, to
which these cells have been applied,
employs a scanning disc which throws
an intense spot of light on the face of
the sitter or scene being " televised."
The spot of light traces a path over the
entire area of the subject every one -
eighteenth part of a second, and the
light from the subject is reflected back
upon the photo -electric cells.

Now, in photography it has never
been possible to make a film quite
evenly sensitive to all colours ; the film
may be, for instance, twice as sensitive
to red as it is to green, and ten times as
sensitive to blue. The same trouble
has been found with these new photo-
electric cells. As a result it is necessary
that the light reflected from the sitter's
face (or other subject) be cast upon an
arrangement consisting of two cells
provided with blue -violet screens or
" filters," eight cells with green filters,
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and fourteen cells with red filters. In
this way, colour equilibrium is obtained,
the blue, green, and red cells being
respectively coupled up in parallel, and
the current from each set after amplifi-
cation being simultaneously transmitted
on its own wavelength.

Three sets of television signals are
thus received at the viewing station,
representing the three primary colour
components of the coloured subject
being televised. Each series of signals
is made to actuate one of three light
sources, which must in turn produce
flashes of blue -violet, green, and red
light respectively. The scanning disc
through which the observer's eye is
directed is, of course, in synchronism
with the transmitting disc and re-
combines the three primary colour
images into a single image in natural
colours.

But here again difficulty was encoun-
tered in the fact that the ordinary neon
lamp does not emit blue. and green
rays of light. As all who have
seen the neon lamp can appreciate, there
is no difficulty about the red. The
neon glow is very rich in red rays, and
by placing in front of it a suitable red
glass screen or filter, pure red and
orange rays only will be obtained. To
produce light sufficiently rich in green
and blue rays, argon lamps are em-
ployed.

The Mihaly stationary mirror drum Receiver. In the Mihaly 'apparatus the mirror drum is
stationary, the modulated light passing underneath this on the lower part of the revolving mirror

in the centre of the mirrors.
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principal media which can be used in
a Kerr cell (though it must be remarked
that most liquids show the Kerr effect
to some degree.

For the experimenter, the most con-
venient medium to use is nitro -benzene,
provided he obtains it of excellent
quality, and is careful not to let it come
into contact with air until it is to be
used. No difficulty should be experi-
enced in obtaining a plate -to -plate
resistance of over a megohm through
the liquid, and if the resistance falls
below this it should be changed.
More, however, will be said of this and
other practical considerations in the
final article of this series, which will
deal with the construction of a cell for
television purposes.

For best results, the plane of polar-
isation of light entering the cell must
be at 45° to the plane of the plates, as
illustrated in Fig. 1a. If the plane is
vertical or parallel to the plates, no
result at all will be obtained.

Following a suggestion of Dr. W. D.
Wright (Proc. Phys. Soc., Vol. 44,
pp. 325, 1932), the plates may be
sloped to conform to the rays of light
coming from a condensing lens, in the
manner shown in Fig. 1. This gives
slightly increased sensitivity to the cell,
and also tends to minimise the ob-
scuring effect of the plates in the beam.

Limitations of
the Kerr Effect

We come now to a most important
property of the Kerr effect, and one
which in practice limits its utility some-
what ; this is the fact that after a
certain voltage (corresponding with
the condition shown in Fig. le) is
reached, the cell begins to pass less and
less light through the analyser until
zero is again reached. Thereafter,
maxima and minima of light passed
alternate, as the voltage is increased,
indefinitely. The voltage of the first
maximum sets a limit to the length of
characteristic over which the cell can
be operated, and most important of all:
this maximum is not the same for light of
different colours : thus, blue and violet
are the first colours to reach their
maximum transmission, and orange and
red last. This gives rise to distinct
colouring, when white light is used,
as the voltage approaches the higher
values, and finally when the first maxi-
mum has just been passed, a character-
istic reddish -brown colour is observed
in the emergent light. Theoretical
curves for a typical cell are given in
Fig. 3.

From this it will be seen that, al-
though from some points of view
(notably in order to increase the sensi-
tivity of the cell) the slope of one of the
high -voltage " humps " would seem
best for operation, yet in practice this
would mean very poor efficiency owing
to the fact that the blue part of the
light would be increasing while the red
was being extinguished (or vice versa).
To use monochromatic light (that is,
light of only one colour) would be
very inefficient, and a source of very
great brightness would be required.
Also, there is a danger of the medium
breaking down if too high voltage is
employed.

Chromatic
Dispersion

The separating out of the component
colours of white light owing to the
unequal effect of the cell upon them is
termed " chromatic dispersion."

Next month we shall give some
examples of characteristics of actual
cells, which differ in some respects from
the theoretical one given in Fig. 3.
For those who wish to calculate the
magnitude of the voltage, or the dis-
tance apart of the plates, to obtain a
given effect, the value of the " Kerr
constant " for several media is given
in the table and can be inserted in
formula given in the appendix.

APPENDIX I.

For a birefringent liquid, KP2= t/Ax-
r/Ay

where K is the Kerr constant for the
liquid, P is the electric field
strength,

Ax and Ay are the wavelengths of the
two rays in the liquid.

Hence A =---zirK1P2 is the angular phase
difference of the two emergent rays,
where 1 is the length of path in the
liquid.

If I is the incident plane polarised light -
vector :-

1 = a sin wt say, whence :
x= --a cos i sin wt
y=a sin i sin wt

where i is the angle I makes with
the field -direction.

When the electric field is applied to the
cell, these become :

x=a cos i sin (wt + P1)
y=a sin i sin (wt 6,2)

where Ai- Q2--= A above.

Hence x2 zxy cos A y2

cos2i cos i sin i sin2 i
,_assins A

which is, in general, an ellipse as
stated in the text.

APPENDIX II.

We can derive an equation for the light
emergent from the analyser :
where I' is the intensity of this light

we have :-
I' =a1(cos2 i- -sin zi sin z4, sin2 /z)

where 4, is the analyser angle.
For(/' =45° and I= -45° (the case dealt

with in the text) we have :
I' =a2 sin2 A/z

and since A =1/TICIP2 from Appen-
dix I we get :-

I'=a2 sin2(7.ICIP2).
Converting this to a form involving the

voltage v on the cell, and putting
a2=i, we have :

L=sin2

where E is
cell giving

the potential across the
the first light -maximum.

THE CONSTRUCTORS'
CIRCLE

Application for Membership

To be filled in and sent with a
stamped envelope for reply to the
Editor, " Television," 58-61, Fleet
Street, London, E.C.4.

(t) 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.
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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., 2 5, Lisburne Road, Hampstead,
London, N.W.5. W. G. W. Mitchell, B.Sc., "Lynton," Newbury, Berks.

AMEETING of the Society was
held at University College,
London, on December 13, at

7 p.m. Dr. Clarence Tierney,
F.R.M.S., chairman, referred to the
importance of members studying the
fundamentals of their subject, and
welcomed the lecturer of the evening,
Mr. Leonard M. Myers, B.Sc.(Fellow),
who had prepared for them an inter-
esting paper, with experiments, which
would be published fully in the Journal
of the Society.

Abstract of lecture entitled :-
ELECTRO-OPTICS AND TELE-

VISION.
The study of electrostatically induced

stress in both solids and liquids is of
the utmost importance for television
work. Up to the present liquids have
enjoyed the greatest popularity, and it
has been found that nitro -benzene,
owing to its high Kerr constant, is the
most suitable liquid to be employed.
The question remains, however, as to
the manner in which the crystalline
liquids acts in order to produce the
essential retardation.

As far as we can see, when the beam
of polarised light enters the nitro-
benzene, it is split up into two com-
ponents vibrating in mutually perpen-
dicular directions. When the stress is
applied, the one component, vibrating
parallel to the direction of the lines of
force, is accelerated and the other
component is retarded. For this reason
the liquid under stress is regarded as
having the characteristics of a negative
uniaxial crystal, of which Iceland spar
is an example.

But this assumption is not strictly
true, for in a negative uniaxial crystal
there is always one direction perpen-
dicular to the optic axis in which the
ordinary ray appears. By the ordinary
ray is meant that ray which has the
same velocity as light passing through
the unstressed medium. In the
stressed nitro -benzene this ordinary ray
does not appear for any direction
normal to the field. Now in a negative
biaxial crystal there is one direction for
which the ray vibrating parallel to the
optic axis is accelerated, and that
vibrating perpendicular to this axis is

retarded. This direction is normal to
the axial plane of the crystal-that is,
the plane which contains both the
optic axes.

But again for the direction parallel
to the axial plane the ordinary ray
appears. Therefore it is not possible
even to compare the stressed nitro-
benzene with a negative biaxial crystal.
The character of this stressed liquid
must be, then, of a particular nature,
and we can regard its ray surface as
being a prolate spheroid encased in an
oblate spheroid in such a manner that
their axes of revolution are equal in
length and that they coincide. This
common axis, then, forms the optic
axis of the stressed liquid, and it is
parallel to the lines of force.

In any direction in which the light
in the cell travels the oblate spheroid
forming the ray surface of the fast ray
will be in advance of the surface of the
prolate spheroid, the surface of the
slower ray. As the fast ray is vibrating
parallel to the optic axis, the crystal
must be negative by definition.

Uniaxial
Crystals

Experiments were performed to
indicate the change in character of
uniaxial crystals and isotropic media
when subjected to stress. In the case
of isotropic media, glass was taken as
an example, as the conversion of this
substance into a negative uniaxial
crystal was shown when the glass was
compressed. When the glass was
subjected to tensile stress it became
positive uniaxial in character. The
glass was bent in the polariscope, in
which was placed a quartz wedge. It
could be observed that the upper part
of the glass strip was in tension and
that the retardation bands advanced ;

therefore this part of the stressed glass
was behaving as a positive crystal.
Quartz itself is a positive crystal so
that an advance of retardation as that
occasioned by the wedge would indi-
acte a positive crystal. But for the
lower portion of the glass the retarda-
tion bands receded, thus showing that
the glass under compression acted as a
negative uniaxial crystal.

The character of stressed uniaxial
crystals was then discussed, and it was
shown that when these crystals were
subjected to stress normal to the optic
axis they became biaxial, having, how-
ever, the same sign as formerly. In
order to illustrate this point by a prac-
tical demonstration, the uniaxial crystal
was observed in highly convergent
light. This method gave a picture on
the screen of the isochromatic lines of
the crystal. By stressing the crystal
in the polariscope, it was seen that the
isochromatic rings became ellipses,
thus demonstrating that the crystal had
become biaxial in character.

Electrostriction
A short discussion of electrostriction

followed, in which it was shown that
it is possible to bring about retardation
in the polariscope by this means. But
the stress set up in media by electro-
striction alone are insufficient to illu-
minate the field brilliantly with com-
paratively low voltages. It is interest-
ing to note, however, that the electro-
striction formula is identical with the
Kerr effect formula except in the value
of the constant. The constants for the
two expressions have widely different
magnitudes.

From the Kerr effect in liquids atten-
tion was drawn to this effect in solids,
which had received by no means the
same popularity with the designers of
electro-optical devices. Particular
stress was laid on the employment of
piezo-electric quartz as a method of
obtaining the desired retardation. An
experiment was then made with a disc
of piezo-electric quartz cut in such a
manner that it would vibrate in the
direction of its thickness. Both the
optic axis and the third axis of the
quartz was in the plane of the small
disc, but the electric axis was in the
direction of its thickness.

This piece of crystal was held be-
tween two solid brass electrodes
pressed against it, so as to prevent it
slipping out when in vibration, and so
as to damp the crystal. The crystal
was so dimensioned that it would
vibrate at the frequency of about 3

megacycles, corresponding to a wave-
length of 1 oo metres.

Now, as the optic axis was in the
plane of the crystal it was necessary to
compensate for the retardation set up
by it in the polariscope, and this was
accomplished by introducing a second
crystal of exactly the same thickness.
The light in the polariscope then
travelled through both crystals parallel
to the direction of their thickness and,
therefore, in the crystal which was
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excited, through the electrodes. A
hole of about in. in diameter was
bored in both electrodes to allow of
the passage of the light through them.

Effect of
Oscillation

When the crystal was at rest the
field of the polariscope was extin-
guished, but as soon as the crystal was
put into oscillation, by means of a
single valve oscillator, by virtue of the
stresses set up within the crystal, the
quartz became biaxial in character in
accordance with what had been previ-
ously discussed. This being the case,
the field at once became illuminated.
The illumination of the field by such a
method is, of course, not constant, but
can be likened to a lamp giving out
light at the frequency of three million
cycles per second. It appears to the
eye, therefore, as though the illumina-
tion was constant as the frequency is
so high.

The important question which now
arises is how shall the vibrations of the
crystal be modulated so that it can be
used for television. As the crystal
stands alone and undamped, it is im-
possible to modulate much higher than
a or 3 kilocycles. This is because the
frequency characteristic of the crystal
is so peaked. If such a crystal is em-
ployed in a receiving circuit, as in the
case of a Stenode Radiostat crystal
receiver, the crystal is undamped so
that the side bands above 2 kilocycles
are so highly attenuated that high
audio -frequency correction must be
introduced. But the crystal can be
damped in the first place by pure

mechanical pressure, and by this means
the modulation frequency can be
increased.

Of course, the crystal does not
vibrate at one frequency only, and the
frequency discussed above is the funda-
mental frequency. Crystals can be cut
so as to vibrate at a large number of
frequencies not always along the direc-
tion of the thickness of the crystal.
Therefore it appears that the ideal
crystal for modulation in television is
one cut so that there are a large number
of resonant frequencies within very
short tuning distance of one another.

Advantages of
Crystal Modulation

The advantage of crystal modulation
for television over the nitrobenzene
cell is very great indeed. In the first
place, there is practically no absorption
of light, which is the case when the
light has to pass through a thick oily
yellow liquid. Secondly, there can be
no gradual disintegration of the quartz
as there is of the nitro -benzene. The
latter being a complex organic com-
pound which soon becomes disinte-
grated, carbon being deposited on the
electrodes and at once reducing the
resistance of the cell. No amount of
plating or silvering can prevent this
disintegration. By suitable electrodes
(which may even take the form of
transparent colloidal films or, alterna-
tively, a transparent metal film, such
as the film produced by steel), all light
can pass through the crystals, and the
section of the light beam can be as large
as desired.

As to the question of cost : at

Television has become a subject of world-wide interest and this journal
circulates in all parts of the world. If you are unable to obtain your
copy locally we will dispatch it regularly each month after receipt of this
form and remittance.

MESSRS. BERNARD JONES PUBLICATIONS, LTD.,
58-61, FETTER LANE, LONDON, E.C.4.

" TELEVISION "
SUBSCRIPTION FORM.

Starting with the issue dated
Period months.

Remittance to the value of enclosed herewith.
Name
Address

Date

" Television " is published on the last Wednesday of each month, bearing date of the
month following.
Subscription Rates: Great Britain and Abroad 13'6d. for twelve months, post free ;
6/9d. for six months, post free; 3/6d. for three months, post free.

present, as there is but little demand for
such crystals the cost comes out to
about f4 per pair, but this could be
reduced by half, no doubt, if the
demand was adequate. It must be
remembered that the crystals have to
be first very carefully selected and then
ground and polished to within a wave-
length accuracy. (A wavelength is
roughly one -thousandth of a milli-
metre.)

In passing, mention was made of
some research into the possibility of
utilising the piezo-electric vibrations of
Rochelle salt as a light modulator for
television. But it was found, despite
the rather encouraging fact that
Rochelle salt had about 16 times the
piezo-electric constant of quartz, that
the stress optical coefficient was so low
that retardati-m of any considerable
magnitude could not be brought about
even when the crystal was mechanically
stressed to its breaking point.

Finally, a novel form of polariscope
for television was suggested. In this
polariscope use was definitely made of
both the ordinary and the extraordinary
rays of the polariser. In the present-
day methods only the extraordinary ray
of the (Nicol prism) polariser is used,
so that at the outset half the available
light is wasted. In the polariser
demonstrated as representing the
general method to be employed, two
Rochon double image prisms were
used. With the first prism alone it
was possible to discern two separate
spots of light, but when both were used
these two spots of light further resolved
themselves into four spots.

A hearty vote of thanks to Mr.
Myers concluded the lecture and dis-
cussion.

Television
Amplifiers

It is not always necessary to build a
large and expensive amplifier to obtain
a high output for a mirror -drum tele-
visor. An arrangement that is not
very often used is a variable -mu screen -
grid valve as a low -frequency amplifier,
R.C. coupled to a valve such as the
PP5400. With the correct resistance
network a very high stage gain can be
obtained while the characteristics of the
variable -mu screen -grid valve are very
useful, as a silent and smooth volume
control can be obtained. With an
amplifier of this kind a minimum of
5 watts can be obtained without any
difficulty, while if it is compared with
the conventional 5 -watt amplifier the
cost is very much less.
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EVERY OWNER of a RADIO SET
SHOULD READ "AMATEUR

WIRELESS"

On Sale every Wednesday
Price 3d.

Add to the enjoyment of radio by having a clear
understanding of how your set works.
To have a fundamental knowledge of wireless means
that should any trouble develop, or improvements
or additions be required, you can do them yourself
without having to resort to the trouble and expense
of professional assistance.
AMATEUR WIRELESS will help you to obtain this
knowledge for the reason that all technical matters,
illustrations, and diagrams are explained in simple,
everyday language, to be understood by everybody.
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Cathode Rays :
Scanning Lines

I have read the articles on the
cathode-ray tube with interest as
it seems to be the solution of the
problem of receiving a large
number of lines. How far can one
go in the number of lines pro-
duced ?

Theoretically, of course, there is no
limit to the number of lines produced
by the time -base since its speed of
traverse can be increased to 5,000 per
second easily. In practice the limit is
set by the size of the scanning spot and
the dimensions of the picture. In the
present tubes the limit would appear to
be about 18o lines, but i zo lines can be
produced with ease.

The Sound of the
Transmissions

I have often tuned in the tele-
vision transmissions and listened
to the sounds produced. My in-
tention now is to make a simple
disc receiver, and I should like to
know whether, when receiving a
picture, the noise of the broadcast
is heard .-T. G. (Newcastle -on -
Tyne).

No, the noise is not heard, as the
signals are fed to the neon lamp instead
of the loudspeaker, and this lamp con-
verts the varying signal impulses into
the light and shade of the television
picture. A separate receiver is, of
course, used for receiving the sound
signals which accompany the pictures.
The sound is broadcast from Midland
Regional and the vision from London
National.

Range of
Television Reception

My home is in Edinburgh, and
though I am anxious to take up
television it seems to me that the
distance from the transmitter is
too great to get any results. Will
you please advise ?-F. E. R.
Edinburgh).

There are many amateurs in Scotland
who are receiving television success-
fully, both with disc and mirror -drum
equipment. Naturally conditions are
a little more exacting, but if you can
receive the London National station at

fair loudspeaker strength, you will be
able to receive the pictures. Reports
of excellent reception have been re-
ceived from Madeira, and several ama-
teurs in the South of England receive
the French and German transmissions
quite successfully.

Cathode Rays and
Weak Reception

I am troubled with fading of the
London National and the signal is
not very strong. From what I
have read, the cathode-ray tube
requires very little voltage to
operate it. Would it be better
than the mirror -drum for my
purpose ?

Yes. Provided that your output
stage will give good headphone
strength it should be sufficient to modu-
late the C.R. tube. The fading of
which you complain will have to be
counteracted by some form of A.V.C.
or you will find it difficult to keep the
picture in synchronism.

Enlarging the '
Image

I am using a lens to enlarge the
image produced by my disc re-
ceiver, but I find that the picture
is distorted when the lens is placed
in the position to give the largest
picture. Do you consider that I
am using an unsuitable type of
lens, and can you suggest a
method of obtaining high magnifi-
cation without distortion ?-R. D.
(Leicester).

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 clearly 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, usually
within twenty-four hours.

Queries should be addressed to the
Query Department, TELEVISION, 5 8-61 ,
Fetter Lane, London, E.C.4.
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EMT
The lens which you are using is evi-

dently of short focus, and though this
will give high magnification it is also
bound to produce distortion. High
magnification without an undue amount
of distortion can only be obtained by
using a combination of two lenses.
Focal lengths of 9 and 18 inches are
suitable values, and the distance be-
tween them should be from ti to z
inches. The focal length may be de-
termined by producing a spot of light
from the sun and measuring the 'dis-
tance between the spot and the lens.
Lenses specially made for the purpose
are obtainable from advertisers.

The Output
to the Neon

Is it quite essential that a 1-1
transformer be used on the output
from the receiver to couple the
neon ?-P. A. (Ely).

Transformer coupling for the output
is only one method employed. Details
of several other schemes are shown
pictorially on another page.

Operating a
Kerr Cell

I have made up a Kerr cell, but
I can only get a small amount of
light to pass through it when the
voltage (which is approximately
370) is applied to the plates. Can
you give me some indication what
is likely to be at fault ?-B. D.
(Hendon).

If the electrical connections to the
plates of the cell electrode assembly are
all right, the fault is probably either
that the light rays do not pass, due to
the electrodes not being in line, or that
the nicol prisms are not correctly set.
Test the line-up by removing the
second Nicol (analyser) and adjusting
the plates, etc., until the light rays
emerge. Then replace the Nicol and
rotate it so that all emergent light is
blacked out. The voltage applied to
the plates should then produce an
effect. For maximum effect the Nicols
have to be set correctly. With the
oblique -ended prisms, the ends are
diamond section and the polariser is
fixed with the diamond section at an
angle of 45 degrees to the plane of the
electrodes of the cell.
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Apparatus for the Experimenter
THE EDIS WAN C.R. TUBE :: LOW-PRICED POLARISERS
AND ANALYSERS :: THE PHILIPS' PROJECTION LAMP

The Ediswan
Cathode-ray Tube

WE have received from the Edi-
swan Co. one of their new type
" T " cathode-ray tubes, which

is primarily intended for use in tele-
vision viewing, but which can also be
used in radio research. The illustra-
tion shows the main details of the tube,
the operation of which is no doubt
familiar to our readers.

The electrode structure is assembled
on the usual glass " pinch," the anode

The Ediswan
Cat bode -ray
tube for televi-
sion. The base
is a standard
4 -pin which al-
lows of a valve
holder being
used for the
connections.

lead being shielded by a glass tube
projecting from the pinch to avoid the
possibility of leakage at high voltages.
Passing through the flat anode and
insulated from it by mica washers are
the supports for the deflecting plates.
Above the plates themselves is a metal
ring which serves as a collector for
stray electrons returning from the
screen, and prevents excessive deflector
plate current.

The overall dimensions of the tube
are 46 cms. long by 14 cms. diameter
at the screen end. The basing arrange-
ments are simple and make for ease in
connecting the tube in circuit. The
electrode structure is connected to the
4 pins of a standard 4 -pin base, and
above this base surrounding it is an
ebonite collar on which 4 terminals
are mounted making connection to the
4 deflector plates. These are labelled
A', A2, B", B2 respectively.

The rating of the tube is as follows :
Filament current-I amp. approx.

at .45 volt.
Anode voltage -30o- I ,500.

Each tube when sent out is labelled
with the correct operating current, and
the manufacturers state that this should
not be exceeded except in certain cases,
when a tolerance of 5 per cent. is
allowed.

On connecting the tube to the exciter
circuit recommended in the leaflet sup-
plied, a vivid green spot appeared on
the screen which reduced to .75 mm.
diameter under the correct focusing
conditions. It should be noted that it
is usually necessary to re -focus when
the spot is expanded to a line, and a
line can easily be obtained smaller in
thickness than the spot itself.

For wave -form observations, it was
found possible to operate the tube
satisfactorily with an anode voltage of
only 450 without taking special precau-
tions to screen the end of the tube from
direct light. For television, however,
it would appear advisable to increase
the anode voltage to a minimum of 900.

The sensitivity of the tube (i.e.,
deflection in mms. per volt applied to
the deflector plates) varies inversely as
the anode voltage of the tube, and
therefore no definite figure can be
given for this. From tests made at
450 volts, the sensitivity is approxi-
mately .7 mm. per volt.

The Ediswan Co. have been experi-
menting for some time with simple
circuits for the application of this tube
to the reception of television images,
and they state that they will be pleased
to send information to any interested
enquirer. We have witnessed a de-
monstration of the tube in the reception

of Baird television, and the results are
extraordinarily good considering the
small size of screen (approximately
14 cms. by 6 cms.).

The colour of the screen is in marked
contrast to the reddish glow of a neon,
and, if anything, is more soothing to
the eye. A slight trace of persistence
of the glow of the fluorescent material
assists in toning down the harshness of
the picture and increases the steadiness.

An interesting point is the negligible
energy required to produce the picture.
The modulating voltage is applied to
the shield of the tube, and a total
fluctuation of some o-zo volts is all
that is required to produce full modula-
tion in intensity of the beam. This is
an advantage for users of battery sets
who cannot provide heavy power
outputs.

The list price of the tube is £6 6s.,
and, considering the multitudinous uses
to which it can be put, it represents a
good investment. The standard
screen supplied is green, but a blue -
white screen adapted for photographic
work can be obtained. The manufac-
turers are The Edison Swan Electric
Co., Ltd., Radio Division, 155, Charing
Cross Road, London, W.C.z.

Low -Priced
Polarisers and Analysers

Messrs. Wilburn & Co., of Car-
melite Street, London, E.C.4, have
submitted for test a pair of Nicol sub-
stitutes. The Nicol substitute is, of
course, well known. It consists of a

GLASS SLIDES AT 35° BRASS TUBE

SEALING COMPOSITION

number of thin glass plates placed at
an angle of about 35 degrees within a
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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.

SEND your orders and enquiries for all television
apparatus to us. We supply all " Mervyn " and Baird
components, including motors and synchronisers,
scanning discs, neons, mirror drums, lenses, resistances,
Kerr cells, nicols, etc. Motor, universal type, i in.
spindle, with ball bearings, price 30/-. New crater
point lamp to carry 3o m./a., i2/ro/-. Unisphere drum
kit, £3/ io/- and new mirror drum, £2121- for home con-
struction. Synchronising transformer, t3/- post.
Synchronising gear, 22/6 complete. Handbook "Easy
Lessons in Television," 2/- post free.-H. E. Sanders &
Co., 4, Grays Inn Road, London, W.C.x.--Telephone
Chancery 8778.

THE proprietor of British Patent No. 394824 re:ating
to device for exploring or reconstituting an object or
image for use in systems of picture telegraphy, copying
telegraphs or television or the like (including an im-
proved means of constructing a mirror drum) is
desirous of entering into negotiations with interested
parties with a view to the exploitati. n of the invention
either by the sale of the patent rights or by the granting
of licences on reasonable terms. All enquiries should
be addressed to E. Wotton, 28, Cavendish Street,
Ramsgate.

A. DOSSETT, commercial artist and draughtsman
for all technical diagrams, illustrations and layouts.-
High Holborn House, 52, High Holborn, W.C.2.
Holborn 8638.

TELEVISION-All components supplied by John
Salter, member Television Society, z3, Featherstone
Buildings, High Holborn, Pioneer maker since
1927 of television apparatus. Stroboscopic scanning
discs, motors, lenses, and all parts. Lists free.

A. MATHISEN, B.Sc., patent agent specialist in
obtaining patents for television and radio inventions.
Working drawings, circuit diagrams prepared for sub-
mission to manufacturers. Exploitation advice.
Preliminary interview free.-First Avenue House, High
Holborn, London, W.C.x. Holborn 895o.

ELECTRIC MOTORS used double -ended, fully
guaranteed, x9/9. Wide range new motors. Slide
resistance, 7/6 ; speed indicator, ; scanning disc,
12/6 ; beehive neon, 3/8 ; synchroniser tooth wheels,
3/6 ; best, 4/9 ; poles, 4/- ; pole holders, 41- ; coils,
5/1i per pair; yoke, 3/6. Disc receiver constructor,
illustrated, 1/6. Mirror receiver constructor, 1/1 x.
Mirror drums, nicols, lenses, etc., in illustrated lists
free, notes rd.-Ancel Gine Television Co., 26, High -
bury Terrace, Nr. Highbury Station.

TELEVISION RECEIVER. Baird disc model
comprising motor, synchroniser, disc, lens system,
neon, speed control and moving coil speaker mounted
in polished wooden cabinet. Practically new, £6/ xoi-.
Mains operated power amplifier, output stage, two
PP.5 goo valves in push-pull, complete with valves, £5.
B.T.H. universal type gramophone motor mounted in
small table £2.- Hanwyn, ' St. James Gardens,
Westcliff, Essex.

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).

" A.W." SPECIFIED TELEVISION DISC RE-
CEIVERS. Baseboard mounted, tested, £3. Con-
structors' Handbook, x/ -.-Bennett Television, Red
stone Copte,'Redhill, Surrey.

MIRROR SCREW-We can supply a kit of parts
complete, £2/xo/-. This can be seen and technical
details explained. We have for disposal the original
mirror drum receiver described in this journal by E. I..
Gardiner, B.Sc., and exhibited at the Radio Exhibition.
Enquiries invited. Apparatus can be sent C.O.D.
Send for illustrated list.-H. E. Sanders, 4, Grays Inn
Road, London, W.C.x.-Telephone Chancery 8778.

ORIGINAL Pressler Cathode Ray Tubes, Cells,
Crater Lamps, as reviewed in " Television," are mail-
able from the sole British representative EUGEN J.
FORBAT, 28-29, Southampton Street, Strand, W.C.2.
Temple Bar 86o8.

mount, but this, we believe, is the first
time that this article has been made
commercially for television purposes.
The construction will be clear form the
illustration.

Specially selected glass plates are
used in the Wilburn composite prisms,
and these are cemented securely into
the brass mounts. Tests showed that
an entire blacking out could not be
obtained when the prism substitutes
were placed in the correct position,
but that the efficiency compared with
actual Nicols was approximately 8o per
cent. This slight advantage was com-
pensated for to a considerable extent
by the fact that the surface is larger
than with a normal Nicol, and that
damage is not likely to result from
heat ; they may thus permit a greater
light intensity to be used. They are
eminently suitable for use with an arc
lamp. The price of the pair is 17s. 6d.,
which is less than half the price of an
equivalent pair of Nicols.

The
Projection Lamp

We have received from Philips
Lamps, Ltd., of 145, Charing Cross
Road, London, W.C.z, a projection
lamp suitable for use in conjunction
with mirror -drum apparatus. The
lamp is rated at 1 oo watts and the
candle power is approximately 200.
It is intended for 1 z -volt operation.
The filament is of the bunched variety,
so that the total length of the incan-
descent portion is about - in., thus
providing a highly concentrated and
intense source of light. The lamp has
the usual standard screwed base which
will fit any standard holder, but
Messrs. Philips supply a special base
made of bakelite which is detachable
by means of a quick -screw arrange-
ment, and also is provided with an
automatic locking device to enable
quick adjustment of the position of
the lamp to be made.
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Useful Gadgets to Add

our Set

J

CONTENTS of WIRELESS MAGAZINE, JANUARY
FOR THE CONSTRUCTOR

THE 1934 A.C. QUA DRADYNE. By the
" W.M." Technical Staff ..
RESULTS OF AN EVENING'S TEST

THE A.C. TRANSPORTABLE. Designed by
the " W.M." Technical Staff ..

MORE ABOUT THE MERRYMAKER SUPER ..
THE ALL -WAVE THREE. By the " W.M."

Technical Staff ..
A TEST OF THE ALL -WAVE THREE
USING YOUR SET ON THE SHORT WAVES.

By Kenneth Jowers

TECHNICAL FEATURES
MEASURING THE HEAVISIDE LAYER. By

G. S. Scott ..
Flow MANY VALVES IN YOUR 1934 SUPER ?

By S. Rutherford Wilkins
MAKING THE MOST OF THE SUPER -HET. By

J. H. Reyner, B.Sc., A.M.I.F..E.
WE TEST BEFORE You Buy. By the "W.M."

Set Selection Bureau
ATLAS A.C. THREE-VALVER, MODEL 334

COSSOR A.C. SUPER -HET. MODEL 635 ..
SUNBEAM UNIVERSAL A.C.-D.C. MIDGET

KOLSTER BRANDES 666 A.C. SUPER -HET.
EKCO MODEL 74 BATTERY SUPER -HET, ..
TESTS OF NEW APPARATUS ..
OPERATING THE CATHODE-RAY TELEVISION

RECEIVER. By J. H. Reyner, B.Sc.,

LIGHT MODULATION IN TELEVISION. By
Harold Corbishley .

INTERMEDIATE FILM TELEN'Is1ON. By G.
Arthur

GENERAL ARTICLES
G ui nE TO THE WORLD'S BROADCASTERS. By

Jay Coote
WoELD'S BROADCAST WAVELENGTHS
I s NE WITH THE TRADE. By Fetter
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THINGS TO COME. By Morton Barr
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" RADIO MUSIC IS ALIVE." By Watson
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MUSICAL TOUR OF THE ETHER. By Whitaker

Wilson
REAL RESEARCH ..
RADIO RIGA .,
ON THE HIGH SEAS. By Derek England
RADIO KOOTWIJK
RADIO IN YOUR CAR. By Kenneth Jowers
RADIO MEDLEY. By BM -PRESS
MUSIC OF THE MONTH. By T. F. Henn ..
B.B.C. ON LIGHT ENTERTAINMENT
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..
THE CREST OF THE WAVES. By Jay Coote

GRAMOPHONE FEATURES
TURNTABLE STROBOSCOPES. By P. Wilson,

CHOOSING YOUR RECORDS. By Whitaker -
Wilson

ADDITIONAL RECORDS. Reviewed by Chop-
stick

Since the first days of radio, the word " gadget " has
always played a prominent part. No matter how
good your present set may be, there is always a
simple way of improving reception by the addition of
some gadget or another. This interesting article in
the January Wireless Magazine describes many useful
accessories and their advantages are fully explained.

For the constructor there are three splendid sets to
build. The A.C. Quadradyne, a 4-valver ; the A.C.
Transportable, a self-contained 3-valver ; and the
battery All -Wave 3, which covers two short-wave bands
in addition to the normal medium and long waves.

This January issue contains a host of useful and
entertaining features that no set owner should miss.

GET YOUR COPY
of the JAN. ISSUE
TO -DAY, Price 1 /-
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