‘

THE FIRST TELEVISION JOURNAL IN THE WORLD

AUGUST, 1934, No. 78 | §

Adjusting
and

Operating

Cathode-ray
Receiver

© ©

24 OTHER ARTICLES

65 ILLUSTRATIONS

MONTHLY
ONE SHILLING

NET

k—~—~ :
S )

NEW SERIES

PPPPPPPPPPPPPPPPPPPPPPPPPPP

'AM/\TEUR \X/IRELESS

“\X/IRELESS M/\G/\Zl NE" ~

TELEVISION
MADE EASY'|
SPECIAL

SECTION

FOR

BEGINNERS


http://www.cvisiontech.com

TELEYISION Avcust, 1934
CONSISTENCY . oumve -

. pOSITIVE °.°
11 PICTURE -,
S e wilt!

The Television enthusiast is“often faced with the problem of con-
verting his pictureslfrominegative to positive. .
There is only onefmethod] of conveniently effecting such a change,

| and...... it’s done¥in a moment.

- 0 .
Use¥ a {WX Westectorg as yourd detector, thus getting linear
rectification with]distortionless pictures, and just reverse the

| Westector to alter the phase at a moment’s notice. Simple . . .
butfeffective.

“"WESTINGHOUSE )

Corn and Condensers—what a curious combination! Yet, just | W E S I E C I O R S

as corn is a living symbol that nature never fails man—so the ' .
T.M.C. HYDRA mark on a condenser is a warrant of consistent, The Westinghouse Brake & Saxby Signal Co., Ltd., 82, York
Road, King’s Cross, London, N.Ii.

good performance. This unfailing consistency is only possible
because T.M.C. HYDRA condensers are made from the finest
raw materials, with up-to-date plant under the strictest scien-
tific control, to tolerance figures of the narrowest margin.
Take advantage of these new standards in condenser production.
Equip your set with T.M.C. HYDRA condensers—It will be |
better for your set and better for your pocket. They are made in
M % all standard capacities.

Write to the Distributors if |
you have any difficulty in obtain-
ing supplies.

|

T.M.C
 W. BRYAN SAVAGE

HYD nA the mains transformer specialist

. . . mains transformers of unimpeachable
| Oﬂers efficiency and reliability at really moderate }

CON DENSERS prices. Designed on the most advanced principles, |

triple-tested (300 per cent. over voltage and interwind-
ing tests) and guaranteed, Savage ‘ Massicore ” trans- '

I M ( H A R WE | formers have earned a reputation second to none among
EL ) Ly [ ) I-E ] I.III D radio experimenters. Send to-day for price‘and spscifi- |
NOTE NEW ADDRESS -— l cation list No. T.2.

Britannia House, 233, Shaftesbury Avenue, AV A G Exsiiiagetiol o~
vice on non-stan”
dard specifica-
tions. Send details

for quotation ,

(A few doors from New Oxford Street.) London, W.C.Z.
Made by TELEPHONE MANUFACTURING Co,Ltd i W. BRYAN SAVAGE, 56/58, CLERKENWELL ROAD, LONDON, E.C.I.

Telephone : Temple Bar 0055 (3 lines).
When replying to advertisements, pleasezmention ** Television ”’

Price List from Distributors:

1
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Television for all, it has come at last!

Not only has the television receiver which produces first-
class results been designed, but one at a price that is

within the reach of everybody.

Designed by Mr. Ferdinand Plew, the PLEW TELEVISION
Receiver, will give clear consistent results in any part
of the country. Another important feature of this set is
the fact that though designed.to receive 30-line transmissions

it can be adapted for a greater scanning frequency.

The Popular Model, which can be obtained for the
remarkably low price of 10 guineas, is the television
receiver only, and is for use in conjunction with
your present radio receiver. There is alsoa model
at 18 guineas which is complete in itself, as illus-
trated below. A De Luxe edition of this model
can be obtained for 25 guineas.

Every reputable dealer will be able to demonstrate
one of the PLEW TELEVISION sets for you.
Should you, however, experience any difficulty,
write to ‘the sole manufacturers for full details.
and the name of your nearest dealer who is demon-
strating this remarkable new television set.

PLEW TELEVISION LTD.

Stafford Road,

WADDON - CROYDON
Telephone : Fairfield 5191.
It helps us if you mention ** Television **

St
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GREAT PRICE REDUCTIONS
Wonderful New Bargains in

MERVYN TELEVISION,

COMPONENTS :

Y THE ‘ UNISPHERE ** MIRROR DRUM KIT is now available at the new price of £2/15/- Post free.

In the standard Unisphere Kit the mirrors are assembled to the carriers ready for fixing and adjusting,
but in this new kit the mirrors are not assembled. This operation is easily carried out, each mirror
being held by two small clips.

YA CRATER LAMP for Screen pictures with the * UNISPHERE ** MIRROR DRUM easily giving

brilliantly lighted pictures 7”x3”. Larger pictures can be obtained, but have less illumination.
Special NU-GLO type, Striking Voltage 200 v. to 250 v., with a maximum carrying capacity of 30 milli-
amps D.C. ; the luminous aperture is square. LOW PRICE of 37/6 Post free.

Ye+A NEW MOTOR ‘‘ B.M.3 "’—ideal for driving Mirror Drums, Mirror Screws, and the “* B.D.4 "’
. Disc. Rated at I/50th H.P. Standard spindle diameter 3/16"—Universal for A.C. or D.C.
PRICE 20/-. (6 volt Battery model 2/6 extra.) Postage and packing éd.

Motor brackets for the B.M.3 motor available at 5/6 per pair.

4-A NEW DISC—* B.D.4 ""—with a Disc diameter 153" giving an image size comparable with the

MERVYN [6” disc—standard bush for 3/16” spindle. PRICE /-. Other bush sizes {/- extra. Post-
age and packing, 9d.

+MOTOR CONTROL RESISTANCES—one fixed and one variable. 10/6 the two. Postage and
packing, éd.

NU-GLO DISC LAMPS—giving excellent illumination and good modulation, are available for 16” or

20” Discs as follows :—
Y +NU-GLO 16—I12/6
Y% NU-GLO 20—20/-
Postage and packing, 6d.

*THE H.F. DETECTOR UNIT K!T—as described last month, is ideal for receiving the Television
Broadcasts, and gives excellent results. For A.C. operation. PRICE (without Valves) £2/5/- Post
Free.

Y AN AMPLIFIER UNIT KIT—for attaching to the H.F. Detector or other Detector Unit, is available

complete with Chassis and connecting wire.. This unit is suitable for fully modulating either a plate
or Crater NU-GLO Lamp ; its response is greater than 12 K.C. and is believed to be the most efficient
Television Amplifier Kit available. A Brilliancy Control is provided allowing the Lamp to be biassed
for the best results from the applied modulation. The results when used as a sound or gramophone
amplifier are truly superb. It comprises 2 Pentode Screen Grid Valves feeding a Triode Valve—it is
obtainable with or without a Synchronising Stage—for A.C. operation. PRICES (without valves)
£3/7/6 Extra for synchronising stage components, £1. Post free.

+These items represent the essentials to receive pictures from your Radio, and make a low-priced,

reliable and efficient kit. Designed and produced by experts. The cost is only £2/14/6. This kit
must not be confused with receivers using ordinary Neon Lamps, as its low price includes a MERVYN
NU-GLO Television Lamp. This Lamp has proved itself to be efficient in every way, and was exclu-
sively specified in the Daily Express Television Kit.

AUGUST; 1934

THE
MERVYN FARADAY

ALLWAVE

SUPERHETERCDYNE

The Radio set of universal
appeal for home and abroad.

Extreme efficiency in long range
reception on FOUR WAVE-
BANDS, 15-30, 30-60, 220-550,
1,000-2,000 metres.

*

SPECIAL

FREE
GIFT!

the price of any of the ¢ starred ’

items above includes a free ticket

for the RADIO EXHIBITION
at OLYMPIA, 1934.

MERVYN components and kits can be obtained from all good dealers or direct from :—

THE MERVYN SOUND & VISION CO. LTD.

4, HOLBORN PLACE, LONDON,

W.C.1.

Managing Director : W. J. NOBBS. Telephones : Holborn 6332 and 7709.

French Office: 8, Square Henri-Delormel Paris 14e

Mention of ** Television"* will ensure prompt attention

BBIo
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In This Issue

A special section for the beginner, ‘‘ Tele-
vision Made Easy,”” in which a simple
explanation of the operation of both
mechanical and cathode-ray systems is given.

* ® *

A criticism of the programmes from the

point of view of ease of reception.
* * *

Full constructional details of a simple

mirror-drum amateur transmitter.
* * *

Hints on the use and maintenance of

television motors.
* * *
Instructions for operating a cathode-ray

receiver.
® * *

A simple explanation of the construction

and working of the photo-electric cell.
* * *

Impressions of a demonstration of the
Scophony system using a hundred and twenty
lines.

Instructions for using a light chopper.

* ® *
A brief review of the literature of tele-
vision.
* * *
Details of the new Plew television receiver.
A review of last month’s programmes, etc.

TELEVISION

Proprietors :
BERNARD JONES PUBLICATIONS, LTD
Editor-in-Chief :
BerNARD E. JONEs.
Editor :
H. CORBISHLEY.
Edstorial, 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.C4.

COMMENT OF THE MONTH

The PM.G. and the Amatenr Transmitter.

AT first sight the conditions imposed by the Postmaster-General on
the amateur who wishes to transmit television do not appear too
happy—for the amateur. Many experimenters had hoped that they
would have been able to supply their district with television programmes
which would in some measure have filled the gap left open by the B.B.C.
The ruling says, however, that ‘‘ subject matier of entertainment value
shall not be transmitted. Transmission shall be limited to test objects
such as geometrical designs and diagrams or three dimensional objects.
In addition a test length of film occupying not more than two minutes in
transmission may be used. Only one such film may be transmitted during
the course of a day although this film may be repeated.”” Obviously it
is not intended that the amateur transmitter shall provide entertainment,
but in our opinion he can do some very useful work and keep well within
the conditions laid down. Transmissions of a test nature have been a
long-felt want and here is the opportunity to provide them and earn the
thanks of thousands of experimenters.

The conditions further state that ‘‘ sending will be limited to the band
28,035-32,000 kilocycles per second (19.70 to 9.375 metres) and that the
band 30,000 to 32,000 (10.00 to 9.375) only shall be used for vision.”
Here again is an opportunity to provide what every serious experimenter
has been desiring for serious practical work upon the ultra-short waves
where the ultimate solution of television lies. Some of the other condi-
tions which are printed on another page in this issue appear rather
unnecessary, but we venture to say that they are not of a nature to deter
the real enthusiast.

Reference to qur correspondence columns shows that there are a number
of amateur transmitters who express their willingness to take up this
new branch of transmission which offers such a wonderful field for experi-
ment and there are doubtless many more who have the necessary quali-
fications. Obviously co-operation is necessary and we therefore ask all
those who are interested in the matter and are of opinion that they can
help this new movement in a practical manner to communicate with us in
order that some scheme can be evolved. We should also like to take this
opportunity of suggesting that the time has now come when members
of the Constructors’ Circle, which now number nearly a thousand, could
co-operate with the idea of forming local clubs and societies as was done
in the early days of broadcasting. Such co-operation would permit of
apparatus being available which in many cases would be beyond the
means of individuals. In this matter also we shall be glad to hear from
readers who are prepared to dévelop schemes of this nature.

53
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SCOPHONY PROJECTED PICTURE

120 Lines, Adequate for the Home.

NTIL comparatively recently,
l , that is, since it has been pos-

sible to give demonstrations of
television which could be classed as
high-definition it was argued that the
number of scanning lines used must
be much higher than any figure
which there seemed any immediate
possibility of using because of the
many technical difficulties which a
high number of scanning lines en-
tailed. Scanning frequencies of
from two hundred and forty to four
hundred were freely mentioned as
being desirable. Practice, however,
has shown that excellent definition is
obtainable with a much smaller num-
ber of scanning lines providing that
the system used is suitable.

No Noticeable

Scanning

Ample proof of this was afforded
to us a few days ago at a special
demonstration of the Scophony 120-
line system. The size of the picture
in this case was approximately 14 in.
by 18 in. and the shape therefore was
practically that of the cinema pic-
ture. Standard film was used in the
transmitter and it included every
type of picture, including crowd
scenes. Viewed from a distance of
about twelve feet every movement

was clearly discernibtle and the entire
action of the film could be followed
easily.

Transmissior was, of course, by
iine but the standard apparatus was
used which it will be possible to place
upon the market when a decision is
reached as to the future of television
in this country. One hundred and
twenty, lines is by no means the limit
of the Scophony system for it is clear
that it is perhaps the most adaptable
of any mechanical system in this res-
pect and we understand that appara-
tus is now in course of construction
with a much greater scanning fre-
quency.

One important feature of the
Scophony system is the absence of
noticeable scanning lines on the
screen, either with thirty or a hun-
dred-and-twenty line scanning. Only
close observation reveals that scan-
ning lines exist and the effect is to
blend the picture into a homogenous
whole. The Scophony scanning de-
vice, by ths way, is remarkably
small, that used in this demonstra-
tion being a matter of a couple of
inches in diameter and less than
three inches in length. The most
remarkable point about the Scophony
system is that the picture demon-
strated was truly projected.  This

is apparently something which no
other system in the world can give.
A design of apparatus giving a pic-
ture 7 ft. x 6 ft. is completed.

The Stixograph

and the Cinema

No less interesting was a demon-
stration of the Stixograph prin-
ciple as applied to cinema use.
It is amazing to see a picture
reproduced on the screen from a film
which only close observation shows
is moving, so slow is the speed.
Actually the speed is one millimetre
per second which is less than the
seconds hand of a clock and a pro-
gramme of four minutes duration
only occupies a piece of film about a
couple of inches in length; in fact,
a short programme can be accom-
modated quite well on an ordinary
quarter plate negative. Other fea-
tures of this system are that the film
can be stopped at any instant and the
picture remains and also there is no
stroboscopic effect whatever.

No serious attempt has yet been
made to develop the Stixograph prin-
ciple for cinema work but it would
appear to have very considerable pos-
sibilities for home use, the saving
to the amateur in films would be
tremendous.

Thirty-line Transmissions to Continue

The decision has been reached by
the B.B.C. to continue the 3o-line
transmissions until such time as
there is a better system available
which will give as good a service
with comparatively simple apparatus
and be suitable for home reception
and meet the needs of experimenters.
There is a proviso, of course, that
this will be subject to the findings of
the Postmaster-General’s Committee
and its recommendations, but it
would appear that this decision has
been made with the view that the
Committee would not be likely to
disturb it. It is to be hoped that the
next news will be an announcement
of an extension of present facilities.

German Prohibitions

The German Ministry has prohi-
bited the following, from May 15,

1934, to December 31, 1936:—

1. .The opening of new factories
where are manufactured:—

(a) Wireless receivers,
(b) Amplifiers,

(c) loud-speakers,

(d) wireless valves.

2. For existing works to start manu-
facturing, or to open new
branches for the purpose of
manufacturing, any of the articles
menticned under (1).

3. Should any of these articles be
already in production, no further
production is to be commenced.

VISIT «“TELEVISION”
STAND No. 10
AT OLYMPIA

332

The Radio Corporation of America
are in negotiation with the Chinese
Ministry of Transport, with regard
to the erection of Broadcasting
Stations in South China. The R.C.A.
is prepared to give long term credits
to the Chinese Government in con-
nection with the financing of the
building of radio stations. The
R.C.A. have many interests in tele-
vision in America, and it now seems
that the development of the science
in the Far East will also be partly
controlled by them.

The German Radio Exhibition for
1934 is to be held from August 17 to
26 and will be under the control of
Dr. Goebbels. The Exhibition will
be conducted under the slogan:
““ Dein Rundfunk bei der Arbeit,’
which, translated literally, means:
*“ Thy Broadcasting Working.”
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:5; How a Television Image transmitter an intensely bright spot of whole image has been covered, when g,;
3"% is Broadcast light is focused upon the image and the sequence starts again. This scan- s
2™ . . 3 2
e . ) then by means of a mechanical ning system will be .clear fron? the B
e T the present time there is only diagrams of both disc and mirror- %
i one method of broadcasting an  Revowving PERFORATED screen, drum scanning. It is important to 5,
< image so that it can be repro- - PRore & remember that at any given instant 3,
;%; duced at a distance, and this is to CELL only one unit area of the image is g%:
;}%g divide the image into a number of illuminated by the light spot. The ;pg
;@ units, convert the light values of these actual mechanical devices employgd ;,\fgg
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:;f?e :14nd ﬁlransmi_t these i‘riz a;lrrect sequence. this section. e
. At the receiving end the reverse pro- . 3
& cess is gone through, the electrical [ The .Electrlcal Repro- o
-,;Zan, values are converted into correspond- ~ PROECTOR suBlECT duction of the Image she
g PARTITION TELEVISED It will be clear that as the light spot gjog
b g““ The simplest scanning device is the disc with a t’_' avels over the lm.age.the amount of B
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%g SCANNING SPOT  DIRECTION the present B.B.C. transmissions is into electricity and this can be done by e
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Ng corner and covers the ;;Jbole image in a series of the bottom right-hand of the image, the reflected light falls upon them. &K
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s ing light values and distributed in the e
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electric current of a value correspond-
ing to the value of the light which is
falling upon it. These currents are
very feeble but they can be amplified
and broadcast in the usual way.

How the Image
is Received

We can now picture what must
happen at the recetving end if we wish
to reproduce the transmitted image,
assuming that we have a wireless
receiver which is capable of picking
the signals up. If a loudspeaker is
connected to the wireless set a peculiar
hum will be heard which may perhaps
be most simply described as an aural
reproduction of the transmitted image.
This is merely mentioned as affording
aural proof that a constantly varying
sequence of signal impulses is being
received.

Building the
Picture Up

It will be evident that in this
varying signal we have all the essen-
tials which went to compose the
original image and the problem is
to use them in such a way as to repro-
duce the original. Obviously, the
first essential is to convert the signal
impulses into corresponding values of
light, and this we can do by various
methods which do not immediately
concern us for the purpose of this
simple explanation. For the moment
we will assume that we have turned
the signal impulses into light and can
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71 POSITION OF
T,,‘rlll“:ll LIGHT SPOT
" lI|:

The position{of the light spot on the receiving
screen must coincide exactly with the scanning
spot on the image being transmiited.

light be observed it will be seen to be
constantly flickering ; its rate of
variation will be too rapid for the eye
to follow exactly but it will be
definitely noticeable that variations
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are taking place. Actually there
will be periods when it is practically
out though the variations occur with
such rapidity that the eye cannot
follow them and so at no time will it
appear right out though this is the
case.

The next essential is the placing of
the light spot so that at any given
instant its position on the viewing
screen corresponds exactly with the
position of the spot at the transmitter.
For example, supposing that the
scanning spot at the transmitter is on
the fifth scanning line from the right
and is over the area of say a portion

With a disc receiver the whole area of the field
of light is used and modulated.

of a white collar, then it must be
projected on to a corresponding part of
the receiving screen. At this instant
the equivalent light value of the
received impulse will be white and we
shall have obtained a correct inter-
pretation of that particular part of
the original image. This condition

SCREEN

How the mirror drum projects the picture on to
a screen.

must, of course, obtain for any part
of the picture.

Scanning at the
Receiving End

There are several methods of
arranging for the correct placing of
the light spot at the receiving end so
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that at any given instant it corres-
ponds with that at the transmitter.
T he two most generally used are by the
use of a disc with a series of small holes
in it in spiral formation and the other
with a drum upon which are mounted
a number of mirrors set at different
angles. A little digression is neces-
sary here or some confusion will arise
because of the slightly different prin-
ciples involved with the two types of
scanner.

Up to the present it has been
assumed that a spot of light of varying
intensity had been produced. We can,
however, use the whole area of the
light source for the vision field and at
any given instant employ a certain
part of this for the production of the
spot. This means, in effect, that we
have an illuminated screen and that
at given instants we are able to select
a unit part of it for the spot, the
light value of the entire screen being
caused to vary. This is what is
actually done when a disc is used for
scanning at the receiving end. Its
merit is its simplicity, but it will be
appreciated that only a small fraction
of the total available modulated light
is used and therefore the efficiency is
poor.

The Continuous
Picture

When a disc or other type of
scanner is set running, at first the spot
of light is clearly visible as a travelling
point or spot of light ; as the speed
of the scanner increases, the spot owing
to persistence of vision resolves itself
into a line and as the speed increases

S
N \_/
A simple experiment in persisience of vision
effect.

/

still more the series of lines cover the
whole field and the illumination is
fairly even, though the demarcation
produced by the lines is observable.
The number of lines of which the
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screen is composed naturally governs
the amount of detail that can be
produced. The present B.B.C. trans-
missions are thirty lines but systems
have been developed with as many as
a hundred and eighty lines.

It will be clear that when one scan
of the field of vision has been accom-
plished the proceeding must be

e

repeated, and upon the number of
times per second these repetitions take
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The Mirror-drum
Scanner

Mention was made earlier of the
mirror-drum scanner. The mirror-
drum consists of a metal drum around
the periphery of which are a series of
plane mirrors—thirty in the case of
apparatus for reception of thirty-line
transmissions. Each mirror is placed
at a small angle with respect to the

~
Ph a0
A 4 RADIO

’ RECEIVER

TO GENERATOR [ L aooV. S50CYCLE A.C.

OBSERVER

TRANSMITTER

The general scheme of television transmission
assumed that both transmitter and receiver are

RECEIVER

and reception. For the sake of simplicity it is
connected to the same mains. In practice this

is rarely the case.

In the cinema twenty-five pictures are
thrown on the screen each second.
Scanning with the present system as
used by the B.B.C. is carried out
twelve and a half times a second.
This figure compared with cinema
practice may seem rather low, but the
conditions are not quite the same in
both cases, and though flicker is
observable at this rate it is not so
pronounced as would be the case if
this frequency were used for the
cinema. The reason of this is that
never at any instant of time is the
screen devoid of light as is the case
with the cinema. However, the
desirability of increasing the picture
frequency is appreciated and the high-
definition systems that are being
developed mostly use a twenty-five-
per-second frequency.

Direction
of Scanning

Scanning can take place ceither
vertically or horizontally and in
either direction, but of course the
scanning direction of the receiver must
correspond with that of the trans-
mitter.  Continental practice and
that of the most recently developed
high-definition systems is to use
horizontal scanning.
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thirty-line drum the total displace-
ment between the first and the last
mirror of the series is twelve and a
half degrees. It will be clear that if
a drum of this type be interposed in
the path of a beam of light which is
focused to a point or spot, the light
will be reflected from the particular
mirror upon which it falls and if the
drum is caused to revolve the light
will be picked up by each mirror in
succession and be reflected so that if
allowed to fall on to a screen the spot
will travel over the screen in a series
of lines.

Synchronising the
Receiver with the
Transmitter

In order that the light spot can be

ELECTRO MAGNETS

correctly positioned on the receiving
screen relative to its position at the
transmitting end, the receiving scanner
must revolve at exactly the same speed
as the transmitting scanner and also
the two devices must be exactly in
synchronism. That is, when a certain
scanning hole in the disc, or mirror on
the drum, of the transmitter is in a
certain position, then the correspond-
ing hole or mirror on the receiving
scanner must be in exactly the same
position, The two devices may be
likened to two clocks which not only
keep perfect time but also show always
the same time. This is a problem
which up to the present has not been
completely solved, but it will suffice
here to say that a fair degree of
success has been obtained by making
use of a special synchronising signal
which is transmitted at the end of
every line of scan and which is filtered
out at the receiving end and fed to the
coils of two electro-magnets which
have their cores placed close to a small
laminated iron wheel on which there
are thirty teeth. If a pair of teeth are
slightly lagging as
the impulse comes
along, the effect is
that the magnets
exert a slight pull
and correct the posi-
tion of the scanner.
The simpler types of
visors are not fitted
with this device, speed
control being obtained
either by a mechan-
ical friction brake or
control of the motor
by means of a vari-
able resistance.

A neon lamp of
the flat-plate type.

Varying the
Light Intensity

The most important function in a
television receiver is the production
of a light which can be caused to
vary in accordance with the values of
the received signals. These varia-
tions may be of the order of twelve or *
fourteen thousand per second and very

much higher where greater definition 333
is to be obtained, so it is clear that no
) 54,
ordinary lamp can produce modulated ¥
é T IESEAEL light at these frequencies. Fortunate- **

s 2
This diagram shows the device used for utilising ly there 5 several lamps of specgal ;‘g
the Uml;ranufng signal 50 that both transmitter types whzcl_z e capablq of mOdulat,wn <x%4
and receiver are kept in synchronism. at very high frequencies. The sim- e
plest of all is the neon lamp which is *¢
3 o
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very familiar in the type used for
advertising purposes. The current
requirements of this lamp are very
small and it is possible to operate it
directly from the output of a reason-
ably powerful wireless receiver. In
a similar class are the mercury vapour
lamps as used for sound recording and
which are readily adaptable for tele-
vision purposes.

The objections to the use of the
neon lamp is that the light that it is
capable of producing is not very bright
and the colour is rather objectionable
for television purposes. It is, how-
ever, capable of modulation at
extremely high frequencies, its opera-
ting voltage is reasonably low and it
is cheap.

The neon lamp of the ordinary
flat-plate and beehive types are
ordinarily used in conjunction with
the disc scanner and the whole of the
light field is employed, this providing

practically the area of the picture as
was explained earlier.

When screen projection is required,
the source of light must be almost a
point. It is out of the question to
obtain this with an ordinary neom
lamp, so use can be made of a special
type, which is termed the crater point,
which provides a highly concentrated
source of light capable of modulation
in the same manner as the flat-plate

NICOL PRISMS
LE%I

KERR CELL
LIGHT

SOURCE PERTURE

When a constant light source is used for the

scanner the light is modulated by passing it

through a special light valve shown diagram-
matically above.

type. The amount of light whz'c;i
this lamp is capable of producing is
limited and it is therefore only suitable
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RV HU S BHR
for projection on to comparatively
small screens.

In cases where more intense illu-
mination is required, or it is required
to cover a larger screen, it is necessary
to employ an ordinary source of light
and modulate this after it is produced,
a method which is distinctly different
to direct modulation. Briefly, the
light in its passage to the screen is
passed through a special light valve
consisting of an assembly of two
Iceland spar prisms and a series of
small metal plates immersed in nitro-
benzine. The signal potential is
applied to the plates and the amount
of light that passes through depends
upon the applied potential. This
light valve is termed a Kerr cell.
It is necessary to apply a potential
of from 400 to 500 volts to the plates
of the cell and an output of about 4
watts must be available from the
amplifier.

THE ABC OF CATHODE-RAY TELEVISION

A Series of Questions and Answers Easy to Understand

What is cathode-ray television ?

It is a system of receiving television
images on a fluorescent screen deposit-
ed on the interior of an exhausted
glass bulb, the source of light being
produced and controlled entirely by
electrical means.

What advantages are clatmed for
cathode-ray television ?

Greater flexibility, absence of
moving parts such as are found in
mechanical systems, and increased
sensitivity as regards the control of
the moving light spot.

These advantages seem to place it

3% ahead of the wmirror-drum. Why

does not every amatewr change to it ?

This is a little difficult to discuss.
First there is the question of expense,
as cathode-ray tubes are not as cheap
as valves! Then a certain amount
of auxiliary apparatus is required
and the tube itself in its present stage
requires a certain amount of care in
handling and in adjustment. There
is no doubt, however, that for high-
definition television the cathode-ray
tube will be used on a very wide scale,
and its use will increase as soon as it is

R4

38 5
ey

24 3

NA s XA S2 3
S ee e k3

£
Tan

34 84
= oy 45

He TS

realised to what a variety of uses is
can be put. ’

" You say ‘ auxiliary apparatus.”
How much apparatus, and of what
does it consist ?

W The tube itself requires an H.T.
supply like an ordinary power valve,
only the H.T. voltage is higher—
about 1,000 v. To produce the line
screen two circuits, called * time-base
circuits "' are needed, which are con-
nected to the tube. Then there is
the ordinary receiver for producing
the actual image, but this has the
advantage over the one used with a
neon lamp in that the power stage is
quite a moderate one. In fact,
cathode-ray tubes have been worked
off portable sets.

And what 1s all this going_to cost
me ?

How much are you prepared to
make up yourself? If you are an
amateur constructor, the making up
of the “ time-base >’ should present no
difficulty and the cost of the com-
ponents will be in the neighbourhood
of £6. The tube costs about the
same, and the H.T. unit for it about
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£5 55. If you say £20 all told it
will be a fair estimate, assuming you
have no stock of components on which
to draw.

Supposing I make all this up,
how long is the tube going to last ?

Under the present television
regime, indefinitely ! Joking apart,
the life of the tube is a varying factor,
since a lot of things influence it. If
you take care of it and do not overrun
the filament, and if you keep the
anode voltage at a reasonable value
and don't ““ turn up the wick " you
should get at least 600 hours useful
life, which, reckoned in television
hours, is a very long time. Unfortu-
nately no manufacturer could guaran-
tee the life of a tube, since he has no
control over the way it is operated
after it has left his hands.

But aren’t the rays from cathode-
ray tubes harmful to the eyes ?

Nothing of the kind. You are
probably muddling them with X-rays.
Any harmful energy that the cathode-
ray may contain is completely dissi-
pated long before it can affect the eye.
The only harmful thing about a
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cathode-ray tube is the high voltage
applied to it and, of course, you would
not be so foolish as to touch a high-
voltage transformer when it s
switched on. In any case the wind-
ings would be protected with a proper
cover against an accidental contact.

Well what are cathode rays ?

You have heard of electrons?
The little particles of electricity
which are emitted from a hot filament
when it is mounted in a valve bulb ?
Electrons are emitted from the fila-
ment of the cathode-ray tube in
exactly the same way, only instead of
forming the anode current as they do
in an ordinary valve they are sent in
a compact beam up the length of the
tube until they hit the glass domed
end. They travel at a very high
speed due to the high voltage employed
on the anode of the tube, and it is
their compact beam-like formation
which gives the name “ray " to the
cathode-ray tube. A more accurate
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The inside of the tube at the big
end is coated with a special compound
which fluoresces under electron impact.
So where these electrons hit the end
of the tube they make themselves
visible by a little patch of greenish or
blue fluorescent light. By suitably
controlling the electron beam this
patch of light can be narrowed down
to a point finer than a pin's head.
Then we have the first step towards
television—the production of a tiny
spot of light which can move over the
screen and respond to impulses given
to it from the outside.
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How can the spot be made to
reproduce an tmage ?

First of all it must be given a
scanning motion similar to that
produced in the mechanical system,
but in the case of the tube it is done
by two electrical circuits connected to
electrodes in the tube. These circuits
cause the spot to travel across the
fluorescent screen rapidly and uni-
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gradations in a similar manner to

those caused in the neon lamp.

If there are no rotating parts, how
18 the tube synchronised to the signal ?

By applying a portion of the signal
voltage to the scanning circuit to lock
it into step with the transmitter..
Since there are no rotating parts, the
energy required to keep the moving
beam in step is negligible, and this
means that the cathode-ray tube does
not require a large power output
stage in the receiver to which it is
connected.

Will the tube receive any kind of
television transmission ?

It depends on what you mean by
any kind of transmission.. The
systems depending on the Baird
scanning spot can all be received on a
cathode-ray tube with the minimum
of trouble, but if the number of lines
and the picture ratio is different, the
circuits will have to be adjusted to

£ “ P formly to generate the scanning lines. take them. The main thing is that
3{@ AN BRI B SRS While the spot is travelling across the an alteration in speed or in the number
fﬁ What happens when they hit the screen the television signal alters its of lines will not necessitate rebuilding
% end of the tube ? intensity to produce light and dark the whole equipment.

. :

r TELEVISION RECEIVERS FOR THE CONSTRUCTOR

Yay
¢ 1—The Standard television receiver (Details”in February, 1934, issue).  2—A set for reception in any part of the Cowntry (May, 1934).
K 3—A Mirror-screw receiver (January, 1934). 4—Beginner’s disc receiver (March, 1934). s—Mirror-drum receiver (July, 1933).
Egﬁ G6—An amplifier for Mirror-dram (June, 1934). Copies of the above issues are available,
BRBRR R TR ERERFBEBRRBIN RGN R RR B R R R RRBRR BB R B BNBN
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THE HUGHES
TELEVISION SYSTEM

By Our Special Commissioner.

O expect that a 25-year-old ama-
T teur could have overcome all

the television problems that
have so far defied solution by the
best engineering brains of the world
was, of course, quite absurd. But
there it was—news from Plymouth of
a 100-line system of television !

So I called on the young experi-
menter in question—R. W. Hughes.
I found him at work in the radio
section of a large piano firm in the
heart of the busiest part of Ply-
mouth. To my surprise I was met

Mr. R. W. Hughes who bas developed a television
system using osscillating mirrors.

with a Lancashire man—quite a con-
trast, I can assure you, to the soft-
speaking West countrymen.

He was one of the pioneers, I dis-
covered. Although so young, he re-
membered playing around with wire-
less before broadcasting began.
Evidently he learned quickly, for he
soon passed beyond the ordinary
thrills of the average radio fan,
graduating to an A.M.I.R.E. degree.

‘When Baird came along with his
Nipkow disc and neon lamp, said
Hughes, he was immensely inter-
ested. ‘‘ Television seemed just
round the corner,”” he remarked,
‘“ but, as the American said later,
¢ Oh. hov, what a.corner !””’

““1 very soon realised that the
fault of the disc system was the ter-
rific inertia of the moving parts,”’
went on young Hughes.

‘“ So I concentrated on the -prob-
lem of cutting out moving discs and
heavy electric motors. In my pre-
sent system the moving parts don’t
weigh more than a fifteenth of an
ounce.

‘‘ The apparatus is not driven from
a motor at all, the drive comes from
an oscillating valve. Of course,
with such a circuit the frequency of
oscillation is under complete control.
It is just a matter of fixing your in-
ductance and capacity values.

‘“I have got off discs absolutely.
It seemed to me that the whole idea
of a great revolving disc was wrong.
Motors driving heavy discs or drums
were too difhcult to manipulate.
‘Then there was the trouble of syn-
chronising. As a matter of fact I
got quite good pictures by developing
a local synchronising frequency—but
the variations in the mains often
meant that I lost the picture from
London National for as much as five
minutes.

** That is why I have developed
my oscillating valve drive, which as
I say has practically no inertia and
can be held perfectly steady. Across
the inductance coil 1 have two con-
densers, one fixed and the other a
small vernier. By suitable variation
of the capacity I can easily adjust the
circuit to give me the 3o-line pic-
tures from London National.

*“ For example, working on 30-
line pictures I might have an oscilla-
tor drive current at 300 cycles—by
splitting this I could get a tenth and
so work on 3o-line pictures. By
altering the frequency of the drive I
could make the apparatus suitable
for 100 lines or anything else—there
would be no other alteration needed.”’

At this point I asked if I could be
given a full technical explanation of
the Hughes’ system. But that is at
the moment impossible, as a large
concern has the patents under its
wing, and while negotiations are
proceeding it has been thought un-
wise to disclose any of the ‘‘secrets.’”

All the same, Mr. Hughes was
very obliging and did try his best to
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give me as much information as pos-
sible about the possibilities -of his
rew system.

Talking of the definition, he said
that with his own transmitter and re-
ceiver he had got pictures with a 100-
line definition—pictures, he thought,
of real entertainment value. Made
by precision people he thought that
the utmost limit of definition that
could be obtained from his system
would be about 500 lines.

‘“ What about the light source?’’
I asked. ‘“ Well, as you know,”
said Mr. Hughes, ‘‘ there has been
no fundamental advance in the light
source problem for many years. True,
detailed improvement have been
made in old ideas, such as the crater
arc, for example.

‘“ Personally, 1 have been using
the well-known Nicol-prism ‘and
Kerr-cell system--but, of course, the
light source problem still has to be
fully solved.”

‘““ As you cannot say anything
about your systein, perhaps you can
give us a hint as to how it would be
put into practice,”’ I ventured.

‘ Surely. It would have to be
put out on ultra-shorts—the high de-
finition would male it impossible on
the ordinary broadcasting wave-
lengths. You see, I need at least a
so-kilocycle band width to take my
pictures, even as they stand.

¢ Of course, I realise the big snag
of ultra-shorts is their very limited
service area. DBut as you know
these very low wavelength transmit-
ters are not very expensive—and
only very low power is needed.

‘1 think that if the B.B.C. can
face the enormous expense of high
power stations like Droitwich it
ought to be able to face putting up
television stations of the ultra-short-
wave type.

‘“ The cost of the apparatus for
reception?  Yes, that is very im-
portant from a commercial point of
view. I have worked it out that on
a commercial scale my system could
be marketed complete with valve
oscillators for no more than £7.
This would be without the radio set,
of course.”

Until such time as Mr. Hughes is
himself able to reveal more details of
his system we must, of course, re-
serve judgment. But any idea that
helps to reduce the difficulty of scan-
ning to a minimum must be consi-
dered something of an advance, even
though we all realise that there are
many other problems in television
besides that of scanning.
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ARE THE PROGRAMMES TOO AMBITIOUS ?

HERE has been a noticeable
T tendency of late to elaborate
the programmes—very desir-
able from an artistic point of view,
but it seems sometimes that presenta-
tion is outstripping reception tech-
nique and that elaboration is defeat-
ing its own object.
One great problem as all who pos-
sess any type of visor know is that
of synchronisation and this difficulty
is increased threefold when the pic-
ture contains a lot of quickly moving
subjects. Here is a typical instance
which occurred on the occasion of the
broadcast of the ballet ‘‘ The Gods
Go A Begging.”  Whilst the cap-
“tion cards and the curtain were being
transmitted the picture remained rock
steady. With the appearance of the
close-up of Harold Stern, a slight
swaying motion developed, but the
picture became steady again provided
that no excessive movements were
made by the artist. A sudden tilting

of the head or sideways movement
caused the swaying motion to de-
velop again and once this resulted in.

a quick succession of pictures float-
ing past until a divided picture re-
sulted. Correction of this, however,
resulted once more in a practically
steady picture which held almost
steady again without ~touching the
controls.

Now this was what might be
termed reasonably good synchronisa-
tion; there have been occasions when
the picture has held steady, with the
exception of one break, for the whole
duration of the programme, so obvi-
ously it was not the best actually pos-
sible.

Increased Synchronising
Difhiculties

But what a difference when later
the screen was occupied by more than
two dancers with their violently con-
trasting dresses.’ ‘At no' time could
the picture be held for’' more than'a
minute and there was present the re-
curring’ additional difficulty of cor-
rectly centring ‘the image; in fact
during the whole of this time it was

This picture of a
transmission  from
the old studio shows
plenty of contrast
without unnecessary
confusing  detail ;
note bow the black
and white squared
pattern on the floor
gives an idea of
perspective without
increasing the detail
bebind the artists.
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necessary to be at the controls. The
apparatus used was a Baird mirror
drum, which represents the best in
mechanical scanners, and an ampli-
fier fitted with a 375-cycle peaked
transformer and control of synchron-
ising output. It may be assumed
that users of inferior apparatus would
be working under greater difficulties
still.

It could be contended that the fault
is in our receiving technique which
should be capable of coping with
such' conditions, but at the present
time this would be an unreasonable
attitude to take. The reception
technique of even thirty-line trans-
mission has by no means reached
finality and synchronism is by no
means the least of the problems
waiting to be completely: solved, and
in this respect it would seem desir-
able to keep transmission or rather
presentation technique just ahead of
that of reception.

Too Much
Detail

Comparatively easy synchronisa-
tion is only one side of the matter but
it will do more to mar the enjoyment
of a programme than any other diffi-
culty, and it is very desirable that
cognisance should be taken of it as
a problem in the design of the pro-
grammes,

The amount of detail that is pre-
sent from time to time in a trans-
mission such as that mentioned above
can be revealed moderately well
with screen projection with a pic-
ture approximately nine inches by
four, though it is to be admitted that
a certain amount of eye strain is felt
which is not experienced with more
simple subjects. Users of disc
machines must, however, find in-
creased difficulty with such compli-
cation and these it must be remem-
bered form the larger proportion of
lookers.

Scenic
Effects

Increased complication has also
been introduced by the increased use
of decorative backgrounds. Opinions
as to the desirability of these appear
to differ but in the writer’s opinion
they definitely detraot from the pic-
ture and to some extent they may in-
crease some of the troubles which

(Contimied at foot of next page.)
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THE TUNING FORK AS
A SPEED INDICATOR

Some suggestions for experiment in determining disc speed when
A.C. mains are not available.

S is well known, an alternating
A current supply is of very great
value in obtaining a correct
estimation of the speed at which a

2 SLOT
Tin
:; 5
1/
|
FORK '
i
% SLITS INTWO
9 VANES MATCH
{ UP WHEN AT
REST

A tuning fork fitted with two light vanes which
act as a shutter through which the indicating
marks on the scanner can be viewed.

scanning device is running by mak-
ing use of the stroboscopic effect
which a lamp lighted from such a
source will produce. In this respect
those who must of necessity operate
the scanner from either D.C. mains
or batteries are at a disadvantage,
for unless some special means are
employed the correct speed can only
be secured by judgment and guess-
work. Any mechanical speed indica-
tor which imposes a load on the
motor must be ruled out for the load
will vary to a slight extent according
to the speed. One idea, which is

practicable to a certain extent, is to
cause the scanning device) to produce
a note and then to judge the speed
by the pitch of the sound produced.
This requires a sensitive ear but it
is possible to obtain a very near ap-
proximation of the speed in this
manner especially if another sound of
the same pitch can be produced with
which a comparison can be made.

The suggestion has been made to
employ a tuning fork to provide a
visual indication of the speed and
there is no reason why properly ap-
plied an exact record should not be
obtained. One method would be to
have two light vanes on the prongs
of the fork with slits in them so that
when the fork was at rest there would
be an opening; this would be closed
when the two prongs came nearer to-
gether.  The indicating marks on
the disc would be viewed through the
slit and so when the correct relative
speeds of fork and disc were attained
the marks on the disc would appear
to be stationary.

A better scheme would be to secure
a light plane mirror to one of the
fork prongs and view the reflections
of the indicating marks on the disc
in this; alternatively, one of the fork
prongs could be highly polished and
reflection obtained in this way.

The number of indicating marks on
the scanner will, of course, depend
upon the frequency of the fork and
it is desirable to use as high a num-
ber as possible. Thus, with a tun-
ing fork frequency of 128 per second
and 128 marks on the disc, an image
of the marks which appeared station-
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ary would indicate a speed of one
revolution per second. The deter-
mination of the number of indicating
marks obviously will depend upon
the frequency of the fork that is
available, but this only involves a
simple calculation.—A.D.

A further valve has just been
added to the Osram 4-volt A.C. mains
Catkin series. This is the V.M.P.4
variable-mu screen pentode. This
valve, which may ultimately take the
place of the glass valve, has the fol-
lowing characteristics : —Filament
volts 4.0 A.C,, filament current ‘1.0
amp., anode volts 250 max., screen
volts 100 max., mutual conductance
2.5 ma/volt (measured at anode
volts 200, screen volts 100, grid volts
—1.0), mutual conductance .oog
ma/volt approximately (measured at
grid volts —30).

REFLECTION
SEEN ON ’
PLATED FORK ”

Another method of producing a stroboscopic
effect by viewing the indicator marks by reflec-
tion from the end of the fork.

The valve will be fitted with a 7-pin
base and will be supplied with the
usual Catkin metal shield to which
an earth connection can be made
through the requisite pin in the base.
The price of the valve is the same as
the glass type, viz., 17s. 6d.

Are the Programmes too Ambitious?
(Continued from preceding page.)
have already been discussed. The
black and white floor which was dis-
carded when the new studio was
opened was a valuable property and
a real help in reception, for it always
provided an unvariable indication of
the sharpness of the picture which
was being obtained, irrespective of
the artist being televised, who might
possibly be slightly out of focus. A
no less valuable feature was the im-
pression of perspective which it gave

and which has not since been ob-
tained either by properties or scenic
backgrounds.  Without this floor,
demarcation of the background
(when this is plain) and the floor is
not very apparent and considerable
effect is lost during the few seconds
intervals when the stage is empty.
The foregoing conclusions are im-
pressions, rather than criticism, of
one who has looked-in almost con-
sistently for a fairly long time now
and has witnessed a steady improve-
ment  in the programmes. . Enter-
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tainment value, it has been found,
bears a distinct relation to technical
matters and freedom from reception
difficulties, and if these can be re-
duced by the method of presentation,
so much the better. Close-ups have
invariably provided the best pictures,
but usually long-shots of dancers and
acrobats, etc., the best entertain-
ment, and the latter, provided that
the costumes have been light and
without. any great contrasting effects,
have appeared to eliminate synchron-
ising troubles.—VisoRr..
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EXPERIMENTA[

The curtailment
of the television
broadcasts has
had the effect of
directing am -
ateurs’ attention
to another branch
of the subject—
transmission. Al-
ready several en-
thusiasts have
shown that with
time and interest
in the subject
some :very useful

HE transmitter about to be

described can be made com-

paratively cheaply, and while
a certain amount of metal work is
incorporated in the design, no diffi-
culty should be experienced in doing
it, even by those unused to working
in aluminium.

A wooden baseboard is employed
which should measure 2 ft. 6 in. X
9 in. if the dimensions shown in Fig.
1 are adhered to, though slight
modifications in the mechanical de-
sign may be necessary in view of
the difficulty of obtaining lenses of
identical characteristics with ‘those

AN AMATEUR

A view of the complete transmiitter.

The Optical
System

The general lay-out of the optical
system can be seen from Fig. 2, and
this figure in conjunction with the
illustration should render the assem-
bly quite straightforward. It was
felt that in many cases the trans-
mitter might be required where no
mains supply is available, and ac-
cordingly both the lamp and motor
have been chosen with a view to
battery operation.

A 24-watt car lamp is employed,
fitted with a small bayonet cap, and

TELEYISION

TRANSMITTER

experimental work
can be carried
out—in fact, there
seems no reason
why the field of
interest  should
not be expanded
to ! outside trans-
missions. As a
preliminary  we
are giving a des-
cription  of a
simple transmitter
which any amateur
can construct.

sults. Using the 24-watt lamp, the
maximum optical efficiency is desir-
able so that the largest possible area
can be scanned. A lens is therefore
included (C in Fig. 2) which should
have as large a diameter as possible
with a focal length of 3-4 inches.
Whilst a large diameter lens of very
short focal length would embrace a
larger solid angle of the light given
by the lamp, this gain is more than
counterbalanced by the high cost and
absorption.

A square spot of light is obtained
by means of an adjustable square
aperture, which is placed at the focus

o

3
R’E5|57ANCE

l CURTAIN RAIL

4 é (SECTION)

E4
g
[
2'—} T ; SRS CENTRE LINE on._zg_;)) FSSL'.'ERB'?E ;
;"_"__-—__TBT —————— = I:_ MOUNT 4
L - e | %
LS, _l‘,yi ALJ d
e
used in the original lay-out. Two

I in. square battens are screwed to
the two ends of the base to make
the construction rigid and enable the
small amount of wiring required to
be accommodated beneath the base-
board. The finish of the wood is not
important, though the screening box
for the lamp can be simplified if the
whole baseboard is finished in dull
black before commencing assembly.

Fig. 1 (above).—Plan view of the transmitier
showing general layosnt.

Fig. 2a (right top).—Details of optical arrange-
nmients.

Fig. 2b.—Circuit arrangements of motor and ianip.

while a mains-driven motor can be
used, it is not practicable to operate
the lamp from A.C. mains as the
amount of interference obtained is

sufficient completely to mar the re- .

543

SQUARE
APERTURE

L c

e o
Pk A
CONTROL FOR MOTOR

LAMPE MOW&?

[

6V,

eeamamaten. bannsnsanntmiaenns reasanras amanran, L insiemes memsssesssamensacune, S


http://www.cvisiontech.com

TELRYISION

of the lens C. When using this class
of optical system, difficulty is fre-
quently experienced with ‘* halos,”’
but this trouble can. be practically
climinated by the addition of a fur-
ther square aperture some % in. in
size placed between the first aperture
and the objective lens O.

The use of an achromatic lens as
the objective is strongly recom-
mended, and it should have a focal
length of four to five inches at least.

The motor bracket together with
the lens mounts and square aper-
tures, are all constructed of 16 gauge
sheet aluminium which is rigid yet
comparatively easy to work. Fig. 3
shows the method of mounting the

on the motor and the top plate of the
main bracket, and two more strips of
similar size are inserted between the
flanges of the small brackets and the
clamping plate, which measures 3 in.
.x3 in. Four holes are drilled in the
clamping plate to reg.ster with those
on the main mounting bracket, and
the motor is screwed down with 4 BA
screws I in. in length. The actual
method of mounting will be made
more clear by examination of dia-
gram D of Fig. 3. The completed
motor assembly can now be screwed
down to the baseboard as can two
standard 5-amp. tumbler switches.
The motor resistance can be mounted
behind the switches, and if desired
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tive lens, and in order to render the
whole equipment more flexible, both
lenses and apertures have: been
mounted on sliders. The runner for
these sliders is a piece of curtain rail
16 in. long, having the cross section
shown inset in Fig. 1, which can be
purchased from most multiple stores.
Four sliders of the shape shown in
diagram B of Fig. 4 are required on
which to mount the lenses and aper-
tures so that they can be adjusted on
the runner.

Two lens mounts are required, one
to accommodate the condenser lens
and one for the objective. The ob-
jective in the writer’s transmitter is
the lens from an old camera, and, as

i s 7 %
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BRACKET Fg. 3 (left).—Details showing method of mounting the motor.

Fig. 4a (above).—Details of lamp holder.
Fig. 4c.—Details of adjustable aperture.

Fig. 4b.—Detail of skders for

motor. ‘A piece of aluminium mea-
suring 17 in. x 7 in. is required, and
can be cut as shown in Fig. 3a. The
two flanges for screwing the motor
mounting to a wooden hase are bent
outwards to facilitate screwing
down, and all holes should be drilled
before bending up the metal. Greater
strength is obtained by fitting the
simple strut shown in diagram C of
Fig. 3. This is fixed by means of
four 4 BA round-head screws which
need be no longer than % in.

Mounting the
Driving Motor

The motor used in the original
transmitter is one manufactured by
The Mervyn Sound and Vision Co.,
and has heen fitted with two brackets
so that it can be completely isolated
from the mounting proper by sorbo
rubber. Small strips of sorbo mea-
suring 2} in.X} in. x 3} in. (relaxed)
are placed between the small brackets

practically all the wiring can be com--

pleted at this stage.

Considerable discrepancies are en-
countered in the sizes of different
lamps of the same type, and it is
recommended that the holder.be fixed
very much as in the original, so that
adequate adjustment is available.
Fig. 2 (diagram a) shows the type
of bracket used. Two 4 BA clear-
ance holes are drilled in the position
shown on Fig. 1 and two short
lengths of 4 BA studded rod fixed to
the baseboard by means of a nut and
washer above and below. The lamp

holder proper is screwed to a small

strip of aluminium which can be fixed
in any desired position by means of
a further pair of nuts and washers
on the threaded rods.

Lens
Adjustment

It is desirable to accommodate
quite large movements of ‘the objec-

i

it was already fitted with a threaded
housing and fixing ring, only the up-
right support shown in diagram a of
Fig. 5 was required. If, however,
an ordinary unmounted lens is used
for this purpose, a plate similar to
that shown in diagram b is required,
so that the lens can be clamped be-
tween this plate and the main sup-
port.

The central hole to take the lens
proper should be cut to have a dia-
meter at least one-eighth inch less
than that of the lens. The two plates
can be fixed together by means of
6 BA or 4 BA screws } in. in length.
It is essential that .the 2 BA hole on
the flange of the mount, and the
large hole to take the lens, are drilled
accurately, as otherwise dificulty will
be experiéncéd in lining up the ¢om-
plete assembly. ‘

With this transmitfer, a compara-
tively small V,a'perture:jsjrgqui‘fed, and,
the = constructor ~cannot™'d6 ‘beéttér’
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than utilise the design given on
pages 238 and 250 in the June issue
of this Journal. The aperture in use
in the writer’s equipment is shown in
diagrammatic form in Fig. 4, and
consists of two small strips of alu-
minium having 4 in. square holes
which are made by drilling out 3/32
in, holes and filing square with a
small square file.  Particular care
should be taken to obtain sharp
corners, and unless a very fine file
is used, it may be necessary to trim
out the corners with a small knife.
When filing these holes, it should be
remembered that the strips are
mounted at an angle of 45° to the
bhaseboard, and that the hole should
therefore be filed with its sides 45°
to the edge of the strip and not paral-
lel with this edge.

The freedom of movement which is
necessary to allow the size of aper-
ture to be reduced, is obtained by
drilling out the mounting holes for
the strip and bracket sufficiently
large to clear 2 BA screws and using
6 BA screws to actually hold the
strips in place. = Washers are, of

course, necessary in order to prevent

the heads of the screws dropping
through the holes. If the construc-
tor intends to use the aperture des-
cribed in the June issue, the only
alteration necessary is in the size of
the main frame which must be
adjusted to ensure the actual aperture
being in the same relative position
as that shown in Fig. 4.

As mentioned earlier, a second
mask is required to avoid a halo
being apparent when the spot is
sharply focused on the object to be
televised, and this is constructed on
the lines of Fig. 6 (diagram A). The
main mounting is identical with that
of the adjustable aperture, with the
exception that only two holes are re-
quired to fix the aperture. This is
made in one piece of aluminium of
similar size to those used for the the
adjustable mask. The drilling
dimensions for the strip will also be
found in Fig. 6.

Before assembling either the
masks or lens mounts, all the com-
ponent parts should be finished in
dull black enamel, and considerable
care is necessary in the assembly to
avoid scratching the enamel which
has a rather soft
surface.  Difhi-
culty may be ex-
perienced in ob-
taining dultl
black enamel, in
which case a
very successful
substitute i 's
available in the
form of ordinary
cellulose enamel
which can be
rubbed with fine
emery cloth to
remove the
gloss. It is as
well to carry
out the rubbing
down process
before the, ena-
mel has set

The photograph on
the left  shows
clearly  the ar-
rangement of the
lamp lenses and
aperture  masks.
Right—a  photo-
graph  of  the
transmitter taken
Jrom above show-
ing the layout.
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dead hard, and then leave the com-

ponent parts to harden properly
before tightening up the fixing
screws.

Assembling the
Optical System

The completed optical system can
now be assembled on the runner, and
by placing a sheet of white paper
some 2 ft. 6 in. from the objective
lens, the optimum positions of the
condenser and adjustable aperture
can be found. It is, generally speak-
ing, preferable to carry out the pre-
liminary adjustments before putting
the second mask on the runner, as
if this is too near the objective, con-
siderable loss of light will ensue.

The optical system proper is now
completed, except for a plane mirror
for reflecting the beam on. to the
mirror drum, which can be screwed
on to the motor shaft at this stage.
The actual size of the mount for the
mirror is dependent entirely on the
size of mirror used, hut some form
such as that shown in Fig. 6 (dia-
gram B) will be found suitable. The
optical centre of the lens mounts is
some 3 in. above the baseboard, and
this point should be borne in mind
when fixing the plane mirror.

Balancing

the Drum

The mirror drum used in the
original mmodel was a Mervyn Uni-
sphere kit which. measures 6 in.

(Continued on page 376.)
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A PERMANENT-MAGNET
SYNCHRONISER

By C. M. De Silva Wijeraine, B.Sc., Eng.

This article gives details of a new type of synchroniser suitable
for mechanical scanning devices which employs a permanent
magnet toothed wheel

HE perfect synchronising of
T mechanical receivers is still a

problem waiting to be solved
and any contributions which are an
improvement on present systems are
of value. The following is a des-
cription of a modified arrangement

Sketch showing the ordinary toothed-wheel
synchroniser.

Fig 1.

which it is claimed is a step towards
better results and gives more steady
pictures than are obtainable with the
usual device.

In the usual tooth wheel synchron-
ising device the magnet poles are
diametrically opposite each other, as
shown in Fig. 1. Now when a
tooth, say, A passes the N pole the
tooth A is magnetised to a polarity
S by induction. When the wheel
has turned 180° the tooth A is oppo-
site the S pole and is magnetised to
an opposite polarity N.  There is,
therefore, a reversal of magnetism of
the teeth as the toothed wheel re-
volves. This reversal of magnetism
results in a certain amount of eddy
current loss, and the pull of the mag-
nets on the teeth is weaker than
would be the case if this reversal of
magnetism were eliminated.

A Permanent-
magnet Wheel
Fig. 2 shows an arrangement

where the toothed wheel has twice as
many teeth as the toothed wheel of

Fig. 1. The magnet poles are not
placed diametrically opposite, but
one pole is displaced one tooth pitch
from this position. By assigning a
polarity to the teeth N, S, N, etg.,
the action of the synchroniser will be
clear. It will be noticed that the N
pole is over an S tooth, and the S
pole over an N tooth. In action the
N pole always pulls on an S tooth
and the S pole on an N tooth. The
N teeth pass the N pole when the pole
is not energised, and therefore do not
suffer any reversal of magnetism.
There being twice as many teeth as
in Fig. 1, one set of teeth pass the
pole of similar polarity during the
idle period.

As there is no reversal of magnet-
ism and therefore no hysteresis, the
toothed wheel may with advantage
be made solid and of hardened steel
so as to retain a high degree of per-
manent magnetism.

As an N pole always pulls on an
S tooth the resulting pull is very

The modified synchroniser employing a
permanent-magnet toothed wheel.

Fig. 2.

powerful.  The tendency to break
away from synchronism is also
greatly reduced. When an N tooth
tries to break away from an S pole,
the next tooth being an S tooth
would tend to approach the S pole,
but being of like polarity is repelled,
thus tending to maintain synchron-
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ism, and prevent the scanner from
getting out of step.

As there is no sudden rise of flux
density in the teeth of the wheel a
measure of damping may be intro-
duced by embedding copper in the
toothed wheel. Any tendency to
hunt will result in the generation of
electric currents in the embedded
copper thus expending the energy
which would otherwise cause hunt-
ing.

Due to this tendency to hunt it has
so far been the custom to adjust the
synchronising signal strength until
the picture remains fairly steady. It
is, therefore, not possible with un-
damped wheels to use a high value
of synchroniser signal input. This,
of course, definitely limits the period
of stable synchronism. With the
damped wheel a large input may be
fed into the synchroniser without
causing a tendency to hunt and
stable synchronism is obtained.

In practice with the present trans-
missions a 6o-tooth hard steel wheel
replaces the laminated 3o-tooth
wheel. The poles are not diametrj-
cally opposite but one pole is shifted
one tooth pitch from the opposite
position (Fig. 2).

Ultra-short Wave
Research in Russia

Soviet engineers have not been
idle during the past few months. Ex-
tensive experiments have been con-
ducted on short waves by the Central
Scientific Research Institute of Elec-
tro-communication, and the Moscow
Institute of Food Specialists.

It is expected that ultra-short
waves will find many practical appli-
cations in medicine, agriculture, and
industry.  According to interviews
published in the Soviet periodical
Izvestia, the Electro-communica-
tions Institute has beeu successful in
establishing communication by ultra-
short waves beyond the horizon,
covering a distance of 72 miles. Clear
pictures have been received on a
screen gin. x 12in. A 2-kilowatt
telephone ultra-short wave station
has beer constructed, which can
operate on a wavelength of 6.8
metres.

The Moscow Institute of Food
Specialists has made several experi-
ments employing ultra-short waves
for the purpose of killing insects and
germs. It is possible to kill all pests
in infected grain by two seconds ex-
posure to ultra-short waves: !
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ADJUSTING ano OPERATING

TELEYISION

By G. Parr

A CATHODE-RAY RECEIVER

This article applies particularly to the cathode-ray apparatus which has been
described in preceding issues ; the instructions, however, are general and provide
information for the operation of any cathode-ray television receiver.

OR the experimenter accustomed
F to mechanical systems of tele-

vision reception, the cathode-ray
system usually appears to require far
more adjustment. This is certainly
true if the number of knobs is taken
into account, but actually, after the
initial tuning up. the cffort required
to keep the picture in synchronism is
negligible, and the majority of the

controls need not be touched except
to alter the scanning lines to suit an-
other system of transmission.

I'he slight extra trouble at the
initial stages of adjustment is caused
by the fact that the time-base is capa-
ble of giving 3¢ lines (or any other
fixed number required) in an infinity
of ways. For cxample, 360 traverses
per sec. vertically and 12 horizontally,
or 300 and 10, or any other pair of
ratios which yield 30 on division. The
first step in setting the time-base is,
therefore, to make sure that the hori-
zontal scan is 124 per sec., and the
vertical speed can be established by
counting the lines.

‘The time-base should always be
allowed to run for a few minutes to
allow steady conditions to be estab-
lished. While the mercury relays are
warming up, the temperature rise
causes an alteration in the striking
potential, and it is useless to attempt
fine adjustments under these condi-
tions. After the valves have settled

down, therefore, the ** Speed ’’ knobs
should be set to give approximately
30 lines, with the horizontal speed at
124, as nearly as can be judged by
the eye. An A.C. transformer
brought near the tube will then give
a number of black bands on the screen
due to interference (see TELEviSION
for January, 1934, p. 8) and when the
horizontal speed is 12% these will re-

The controls of the
double time base 1o
which reference is made
in  the accompanying
article.

themselves into four well-
marked stationary lines—350 cycles
# 12 =V

The vertical speed can then be al-
tered until approximately 30 lines can
be counted on the screen.

So far no attempt need be made to
frame the picture or obtain the right
picture ratio. On adjusting the grid
bias of the relays to give the right
proportion of picture, it will be
noticed that the speed of the time-
base is altered as well. This is un-
fortunate but inevitable, as an
alteration of bias means an
alteration in the potential at which
the relays strike. This means that
the point at which the condenser dis-
charges is made either earlier or later
depending on whether the striking
voltage is raised or loweied. After
one has got used to the *‘ feel ’ of
the controls, due allowance may be
made for this effect, and, indeed, the
‘“ amplitude *’ knob may be used as a

solve
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fine adjustment for speed in some
cases.

The direction of scan is also a point
to be watched before actual reception
is tried, although when the picture is
received a wrong connection in this
respect is shown up immediately when
lettering appears! ‘The reversal of
the scanning is only a matter of re-
versing the leads to either or both of
the deflector plates, but if it is desired
to have everything right at the start,
the time-base can be slowed down by
the insertion of extra resistance or
by lowering the H.T. volts until the
direction of travel of the beam can be
seen with the eye.

If the scanning lines are irregularly
spaced the linearity of the time-base
may be at fault and the H.T. volts
may be increased. ‘The voltage spe-
cified (1,000) gives a wide margin in
linearity of the base, but if the bias of
the relays is too high, the condenser
charging curve may depart from
linearity before the relay strikes.

If the time-base length does not
cover the full diameter of the tube,
the sensitivity of the beam can be in-
creased by reducing the tube anode
voltage, but this usually results in
loss of brightness and i3 not advisable
on this account. In very obstinate
cases of irregular time-base the pre-
sence of external fields may be the
cause of the trouble, and the connec-
tion to the tube may be reversed,

DEFLECTORS

The placing of two coils over the deflector plates
in the tube will displace the origin distortion
Sfrom the centre of the screen.

whilst at the same time the tube itself
is turned through a right angle. There
is generally an optimum position for
the tube, and the effect of turning it
should be tried when setting up.
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Modulating
If the tube supply has been built as
a separate unit, the ‘‘ modulation ’’

terminals on the time-base should be -

connected to the terminals in the
shield circuit of the tube, and a radio
signal applied to the ‘‘ input ’’ ter-
minals. The modulation of the beam
by the sound signal should cause the
scanning lines to become patchy in a
sort of plaid effect, a sustained note
causing a definite stationary pattern
to appear on the screen. The depth
of modulation can now be tested, an
excessive value giving a curl to the
ends of the lines on the screen, and
producing a hard black and white
effect. When receiving an actual
picture it will be found preferable to
slightly defocus the tube, since the
effect produced is much more pleasing
than a harder definition, and the
space between the scanning lines is
filled up. If the image is weak due
to under-modulation, it can some-
times be improved by reducing the
tube volts, but this leads to reduc-
tion in all-over intensity, as said
above.

“ Origin

Distortion ”’

This has already been discussed
(sec TELEVISION for Jaauary, 1934,
p- 9) and while the bright line across
the picture does not appear so vivid
when the image is actually on the
screen, it is nevertheless objection-
able. The best method of getting
rid of the horizontal line is to push it
down to the bottom of the line screen
by applying a deflecting field to the
tube. If a bias is applied to one of
the deflectors the whole line screen
will be displaced from the centre and
the origin distortion effect will move
with it. The problem is to leave the
distortion behind and fetch the line
screen back on the centre of the
glass! To do this the bias is ap-
plied by means of a pair of mag-
netic deflecting coils mounted on the
neck of the tube on level with the
rear deflector plates. These coils
can be conveniently wound on bob-
bins measuring 1 in. by 1} in. over-
all diameter, with, say, 3,000 turns
of No. 38. They can then be
clamped round the neck of the tube
with their axes in the horizontal
plane.  Note that a horizontal de-
flecting field gives a vertical deflec-
tion of the beam! The coils are
then connected in series and a D.C.
current put through them from one
or two accumulators in series with
an adjustable resistance.

The whole line screen will then
move to the bottom of the glass and
can then be brought back to central-
ity by adjustment of the ‘‘ Shift ”’
knob on the time-base, leaving the
origin distortion at the lower edge
of the screen.

Tube
Oscillation

It sometimes happens that a gas-
filled tube has a tendency to oscillate
at high frequency. This has the
effect of giving little wriggles in the
lines on the screen, and also tends
to affect the uniformity of focus. A
simple remedy for this is to wrap a
sheet of tinfoil round the tube in the
region of the deflector plates, hold-
ing it in place with rubber bands.
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The foil should be directly connected
to the anode of the tube.

Should the time-base refuse to
operate, or should it produce a very
limited travel of the beam, it is pos-
sible that the bias battery may be
run down. An open circuit in any
of the deflector plate circuits will
produce an erratic movement of
the beam and it will not be pos-
sible to centre it successfully.
The question of actually con-
necting the H.T. supply to the earth
to eliminate interference is one
which can be determined by experi-
ment. In some cases of A.C. inter-
ference it will be found beneficial, but
a great deal depends on the nature
of the mains. The writer has even
found it to depend on the state of
the weather, owing to the effect of
damp on flexible leads!

New Season’s G.E.C.
Radio Receivers.

HE new season’s radio receiv-
T ers produced by the G.E.C. are

now on the market. There are
two battery operated receivers. One
of these is called the Compact 3, a
powerful and well built 3-valve set
in a handsome bakelite cabinet,
which houses a moving-coil speaker
as well as the accumulator and bat-
tery. It has single tuning control,
an illuminated scale, separate selec-
tivity and volume controls, and, in
addition, facilities for an extension
speaker and for a pick-up connec-
tion. Supplied complete for £5 17s.
6d. it offers remarkable value in view
of its sterling appearance, absolute
reliability, and quality of reproduc-
tion.

The other battery set, which has
Class B output, is a four-valve with
the power of a mains receiver, giving
a wide range of stations with excep-
tional quality. Among its salient fea-
tures are an illuminated metre-cali-
brated tuning scale, vartable-mu
volume control, sensitivity control,
Gecalloy iron-cored tuning coils, mov-
ing-coil speaker and gramophone
pick-up connections. Its price is 49
17s. 6d., which includes the batteries.

For listeners who have A.C. mains
available, a super-het has been de-
signed in three different forms—as a
table model, a console, and a radio-
gram. The broadcast receiving cir-
cuit is practically identical in ail three
cases. Five valves. are employed,
and an zlmost unlimited number of
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stations can be tuned in at ample
power and with a quality which
should satisfy the most critical ear.
The table model—with speaker -and
panel side by side—has a luminous
station indicator of the vertical type
with the controls neatly arranged
below, and the actual tuning control
is given additional flexibility on ac-
count of the sensitivity and tone con-
trols which act as auxiliaries to it.
The circuit incorporates delayed and
amplified A.V.C. so that uniformity
of output is ensured all around the
tuning range. A large energised
moving-coil speaker is fitted in the
inlaid walaut cabinet, and a key can
be employed to silence it if required
when an extension speaker is used.

‘The same circuit figures in the con-
sole model, but instead of being at
the front of the cabinet, the control
panel is placed beneath the hinged
lid.

For districts where D.C. mains
form the means of potential supply
the G.E.C. has devised two models
of a widely differing type. One of
these can actually be operated on
either A.C. or D.C. mains, and as
such should make a strong appeal to
those who are resident in districts
where conversion of the mains sup-
ply is impending or is probable at
some future date. It incorporates
three of the latest forms of Osram
valves, providing thereby exceptional
quality and power with reasonable
range and has a built-in moving-coil
speaker in its bakelite cabinet.

All these receivers are suitable for
television reception with a little
modification.
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The
Photo-electric
Cell

By C. G. Lemon, F.Ph.Soc., A M.L.R.E.
ERTZ, in 1887, during his classical experiments
Hwith an induction coil, observed that the passage
of sparks between the two electrodes was accen-

tuated if the spark gap was illuminated by the sparks
from another induction coil.

With the increasing interest that is being shown in the
development of the photo-electric cell and its ever-
awidening field which is being brought about by the
experiments of amateurs and reseach workers, the in-
formation contained in this article will be of value in
explaining its working principles in a simple manner.

A number of experiments were performed with a
view to finding out just what caused this effect and
finally Hertz concluded that ultra-violet radiation from
one spark gap could make easier the passage of sparks
across a second gap. He also demonstrated that
ultra-violet light from other sources was just as effec-
tive as a spark.

Hallwachs further deve-
loped the work of Hertz
mainly to simplify the funda-
mental apparatus and in 1888
showed that a polished zinc
sphere connected to a gold-
leaf electroscope and charged
negatively was discharged if
the light from an arc lamp
was allowed to shine on the
sphere.  If the sphere was
charged positively no appre-
ciable effect was noticed upon
illuminating the sphere. Hall-
wachs concluded that ‘‘ under
the influence of ultra-violet
radiation negative electricity
leaves a body and follows
electrostatic lines of force.”

Fig. x. This diagram shows
the form and general design of
the Burt type of photo-electric  wwachs effect.

cell. In 188qg. Elster and Geitel
carrying this work further
found that an amalgam of zinc worked better than
zinc alone; following up this conclusion they thought

that if they could use the alkali metals, particularly

This is referred to as Hall-
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sodium and potassium, the photo-electric effect would
be greater. In 18go we find that this is accomplished
and a description is given by Elster and Geitel on the
manufacture of a sodium amalgam photo-electric cell
entirely enclosed in glass and exhausted of air.

Photo-cell
and Valve

If one understands the working principles of the
thermionic valve, the essential characteristics and simi-
larities of the photo-electric cell are more easily fol-
lowed. From a mechanical or constructional point of
view, the only similarity lies in the fact that it has
an anode and an electron-emitting cathode.

In the case of a valve, the electron-emitting cathode
is, of course, the filament, and when this is heated by
an accumulator or battery, electrons are emitted which
then travel to the anode; the amount of current that
is passed is dependent on the voltage that is applied to
the grid; if this grid voltage varies, then the anode
current will also vary, but on a magnified scale; the
degree of magnification is dependent to a great extent
on the valve’s slope or mutual conductance, which is
expressed in milliamps-per-volt.

Now, if we apply these remarks to the photo-cell,
the initial emission of electrons is caused by a pre-
determined amount of light falling on the cathode, and
if this light fluctuates in intensity the photo-electric
current will also vary. The degree of variation is, in
this case, dependent upon the sensitivity of the cell,
and is expressed in micro-amps-per-lumen, the lumen
being a unit of illumination.

The emission of electrons from metals when suitably
illuminated is most marked in the case of sodium,
potassium, rubidium, caesium, lithium, strontium and
barium. The oxidisable nature of these metals makes
it essential not only that they be enclosed in a sealed
bulb, but they must be prepared in it; the metal cathode

cannot be made in the air and then introduced into
the cell.

How
Sodium is  in-
troduced  into
the cell electro-
Iytically.

Fig. 2.

The process which is most generally used to obtain a
clean film of the metal in the cell is the introduction
of the metal as a vapour, which is then condensed in
the required position. In one form of photo-cell,
evolved by R. C. Burt, the metal sodium is admitted
into the bulb by electrolysis, whereby the sodium 'is
deposited on the inside of the cell after it has trayelled
through the glass wall of the bulb.

A Burt type sodium photo-cell may possess the form
and internal design shown in Fig. 1. The cell cop-
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HOW THE PHOTO-ELECTRIC CELL IS CONSTRUCTED

sists of a bulb (a) of spherical shape, made of glass
absolutely free from lead, and a lamp stem, (b) carry-
ing three electrodes and sealed to the bulb. Two
electrodes support the filament (c); the third electrode
(d) possesses an extension consisting of a piece of
platinum coated wire which is bent sideways towards
the wall of the glass bulb, and acts as a leading-in con-
ductor from the cathode (e) which is formed by con-
densation at the point in question.

1t will be noticed that in the case of this type of
photo-cell, the anode and cathode leads are arranged
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Fig.. 3. The anode voltage-anode current characteristic curve of typical

vacnum and gas-filled photo-electric cells.

in a common socket, also that the leads are molten
into the same stem. One would at first think that
this method could be improved upon as the insulation
resistance cannot easily be kept at a higher figure than
10''ohms. This means that with a cell operated at roo
volts a leakage current of 10-° ampere is passed, the
disturbing effects of which are readily felt in the case
of very accurate galvanometric measurements, whilst
rendering measurement by the electrometer altogether
impossible.

These leakage. currents, however, can be rendered
entirely innocuous by using an alternating current
voltage as the cell voltage.

In particular, the insulation resistance should be
considered as being arranged as a shunt resistance be-
tween the anode and cathode of the cell. Now if an
alternating voltage is applied to the cell and an ordin-
ary galvanometer is connected in series with the A.C.
supply, there will low across the cell a pure alternating
current, and the instrument will therefore remain at
rest. If the cell is illuminated, it acts as a complete
rectifier and the galvanometer will indicate only the
direct current flowing through it. This simple scheme
will be effective in the case of leakage currents, which
in the case of a D.C. voltage would produce an indica-
tion ‘of many scale divisions.

Electrolysis

Now the electrolytic introduction of sodium is most
easily understood if we look at Fig. 2
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This is a very interesting process and it consists of
simply immersing a portion of the previously evacuated
bulb into a molten mixture of salts (approximately
equal proportions of sodium nitrate and sodium
nitrite) at a temperature of about 300° C. Inside the
bulb is suspended a thick filament, which when heated
by an A.C. source, supplies the current necessary for
the electrolysis. The current itself is maintained by
means of a battery of 300 volts, the positive terminal
of which is connected to the molten mixture of salts,
whilst the negative terminal is connected to the fila-
ment. The intensity of the electrolysing current
amounts to between 50 and 100 milliamps. The
whole cycle of operations necessary for converting the
bulb into a photo-electric cell takes about five minutes
only, during which time such parts of the bulb as are
intended to serve for the condensation of sodium on
them are cooled by a strong current of air.

After a vigorous initial internal clean-up the electro-
lysis takes place very rapidly.

The sodium cathodes produced in the manner des-
cribed are of a silvery white colour; they present a
bright mirror-like surface on the glass side and a finely
granulated dull surface on the inner side. The cor-
rect surface condition of the sodium deposit is decisive
for the amount of sensitiveness, whilst its spectral dis-
tribution remains the same. (Spectral distribution is
explained later on.) The correctness of this assertion
can be proved most conclusively by carefully increas-
ing the temperature of the cell until the sodium deposit
begins to melt; the surface of the latter becomes
mirror-like by this process, and the sensitiveness is
reduced to practically zero.

The surface condition of the sodium deposit—whether
mirror-like or of a finely granulated dull description—
depends not only on the degree of vacuum and on some
other circumstances difficult to define, but also in a
decisive manner on the temperature and on the surface
condition of the glass wall on which the deposit con-
denses.

Apart from the method of producing photo-electric
cells by electrolysis, the sensitive metal may be intro-
duced into the glass bulb by several other methods.
These may be classified thus: solution, distillation, dis-
integration.

Solution

This method is not now in comimon use, but con-
sisted of dissolving the alkali metal in a volatile sol-
vent, and applying this solution to the part of the bulb
to be sensitised. = When the bulb is evacuated, the
solvent evaporates, leaving a thin film of the metal on
the wall.

As an example, lithium may be dissolved in aethyla-
mine and this solution applied to the inside of a glass
bulb upon which a conductor is fixed in order to make
electrical contact to the deposited metals.

Distillation

The introduction of light-sensitive metals into the
glass bulb by distillation may be carried out by joining
to the photo-cell bulb a further bulb or series of bulbs,
the last one of which holds the metal to be distilled.
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VACUUM AND GAS-FILLED PHOTO-CELLS

This arrangement is evacuated to a high degree and
the bulb holding the metal is then heated so that the
metal distils into the next bulb; this bulb is heated and
the metal distils to the next and so on for the several
bulbs, until finally the metal is allowed to distil into the
photo-cell bulb and to condense directly upon the glass
wall or else upon a conductive metal coating, such as
silver, which has been previously deposited.

The process of distilling from bulb to bulb sounds
very involved and unnecessary, but this process of re-
distillation results in the metal becoming increasingly
purer at each distillation, so that the metal finally de-
posited in the bulb is extremely pure.

Disintegration

Deposition by disintegration or decomposition may
be very easily accomplished by heat treatment.

In one manner of producing a very sensitive photo-
electric cell by this means a photo-cell bulb is con-
structed in which there is fitted internally a silvered
plate which has been oxidised by heat treatment in
oxygen. A metal structure is also fitted internally and
of such a shape that it can hold a pellet of the material
to be decomposed.

is moving fast enough. This collision ejects an elec-
tron from the molecule, leaving the remainder, which
is a positive ion. The electron which caused the im-
pact and the detached electron both travel to the anode,
while the remaining positive ion moves to the cathode.
The increased number of electrons which travel to the
anode, due to the collisions, constitute the magnified
photo-current.

The energy required to detach an electron from a
molecule, or to ionise it, is a property of the molecule,
called the ionisation potential of the gas.

It can be seen that should the ionisation be of suffi-
cient intensity, a great number of positive ions travel
to the cathode and this positive ion bombardment is
detrimental to the light sensitiveness of the metal in
certain types of cells.

The main disadvantage of the gas-filled type of
photo-electric cell is the definite potential that is re-
quired on the anode in order that it may give its great-
est output. The most sensitive operating part of the
curve shown in Fig. 3 is X. This is just below the
ionisation potential of the cell. By keeping the anode
potential constant and varying the illumination, or vice
versa, a point is reached at which the cell is filled with
a luminous glow. The current at this point rises sud-
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The pellet may be made of a mixture of casium
chloride and calcium, and when heated decoinposes and
condenses on the oxidised silver plate. On further
baking in an oven a reaction takes place between the
alkali metal and the oxygen on the plate, which ulti-
mately results in the formation of oxides of caesium
with probably a monatomic layer of casium over the
whole plate.

A cell of this type has a very high sensitivity and
has a great response to artificial light.

Vacuum or

Gas-filled Cells

From the point of view of characteristics and per-
formance there are two distinct type of photo-cells:
the vacuum and the gas-filled cells. The first, as its
name implies, is highly evacuated, while the gas-filled
type contains an inert gas (generally argon) at a pres-
sure ranging between 20 to 150 microns.

The object of introducing gas into the cell is to mag-
nify the initial photo-current through ionisation by
collision.

A collision between an electron and a molecule of
gas results in the molecule being broken if the electron
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denly to a very high value, due to ionisation, and if
allowed to continue will reduce the sensitiveness of the
cathode by positive ion bombardment.

The glow continues until the anode voltage is reduced
to what is termed the ‘‘ stopping potential.”’ At this
point the glow ceases and the current again deter-
mines itself in accordance with the degree of illumina-
tion from the light source. The limit to the emission
with a given light source is, therefore, set by the glow
potential, and for the greatest sensitivity and emission
the voltage must be adjusted to a point just below
this value.

The anode voltage-anode current characteristic curve
of typical vacuum and gas-filled cells with a constant
value of light flux incident on the cathode, is also shown
in Fig. 3.

For scientific measurements, such as light photo-
metry, the vacuum type is the best to use, as wide
variations of anode potential above saturation voltage
do not materially affect the output for any given degree
of illumination. This saturation part of the curve is
strictly proportional to the light intensity falling on
the cathode, so long as the quality (or wavelength)
remains unchanged.
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Colour
Sensitivity

The sensitivity of the light-sensitive cathode in any
type of photo-electric cell varies with the wavelength
or frequency of the incident radiation. Simply, a
photo-electric cell may give its relative maximum out-
put when a radiation having a wavelength of 700
millimicrons, which appears visually as red light,

b i { &

— 4 4
GREEN YELLOW ORAMGE

RED

b

RELATIVE \ SENSITIVITY

400 500 600
N mu
(Millimicrons)
Curves showing the colour sensitivity of different types of photo-
electric cells.

millimicrons, that is, blue light, may give a response
which is only a fraction of that for red light.

As is well known, ‘white light may be split up into its
components by projecting it through a glass prism. The
beam of white light then resolves itself into a band of
coloured light, called a spectrum. At cone end we have
violet, then blue, blue-green, green, green-yellow, yel-
low, orange and red. The wavelengths of these
coloured bands are approximately as follows :—

L1
00

Violet 410 millimicrons
Blug 470 »
Green 520 =
Yellow 580 ’e
Orange 600 -
Red 650 o

If we could devise a- prism which would resolve into
bands or octaves, the whole gamut of radiant energy,
including visual light, the spectrum would appear as
Fig. 4.

“This classifies the spectrum of radiant energy accord-
ing to frequency and its wavelength in centimetres.
It is remarkable that the octave of frequencies which
constitutes visibile light forms but the smallest frac-
tion of the entire range. The visible range is, of course,
limited by the sensibility of the human eye. A fre-
quency of approximately 750 thousand billion - vibra-
tions per second produces the sensation of violet light,
while a freqeuncy of half this produces the sensation
of red light.

The human eye is most sensitive to radiation of a
wavelength of 550 millimicrons, falling off almost sym-

metrically on both sides of this wavelength, the lower
limit being about 400 millimicrons, and the upper limit
about 730 millimicrons.

Photo-electric cells may be made similar in colour
response to that of the human eye, although almost
all metals used as light sensitive cathodes have their
own peculiar and differing responses.

The colour sensitivity and range of the human eye
(a), together with typical colour sensitivity curves of a
vacuum type sodium-cathode cell (b), casium cell (c),
and gas-filled rubidium cell (d), are given in Fig. 5.

Amplification

The current which is passed by the photo-cell is so
small that only very delicate instruments can success-
fully measure it, but by magnifying this current by
means of a valve amplifier, quite large current changes
are available. The simplest single valve photo-electric
cell amplifier is shown in Fig. 6. This circuit gives
an overall amplification of 10°—10" times and is emin~
ently suitable as the basis of all photo-cell experiments
and can be used for a variety of effects.

It will be seen that the photo-electric cell is in series
with a high-voltage grid bias battery and the grid of
the amplifying valve. If the cell is in darkness, how-
ever, it acts as an insulator and prevents this high
negative grid bias from getting to the grid, and, there-
fore, the anode current has a value which is approxi-
mately that which occurs at zero bias. But, when we
illuminate the cell, the grid bias is then conducted
through and so reduces the anode current by an amount
which is determined by the value of the effective nega-
tive bias, which in turn is determined by the brilliancy

Anode

Cathode

_—-‘l__io_oy-_ . |’+—

of the illumination. In short, when the illumination is
increased, the anode current is decreased by the in-
creased negative bias, and when the cell is in darkness
the anode current is at its maximum.

Apart from the construction of photo-electric cells
utilising the alkali metals, there are several other forms
of light sensitive cells which have been evolved.

Amongst the types of cells which have been developed
may be mentioned the following: Photo-conductive
cells, photo-voltaic cells. A description. of these will
be given in a later article.

“TELEVISION”—OUR STAND. IS No. 10.AT OLYMPIA
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THE TELEVISION MOTOR

HOW TO

HETHER synchronising
\x; gear is employed with a

mechanical scanner or not,
much of the difficulty of holding the
picture steady can as often as not be
ascribed to minor defects in the
motor and it will usually be found
that if a little simple attention is

The running of the_motor will be improved if

the brushes are bedded down to fit the com-

mutator ; this photograph shows how the cor-

rect contour can be obtained by rubbing them
on a piece of sandpaper beld as shown.

given to this much of the trouble will
disappear. It might be thought that
with a2 motor that has had compara-
tively little use no defects would be
present, but the writer’s experience
is that defects of a minor character
are more likely to be present in a
new motor than in one that has had
some use.

Everyone who has used a mechani-
cal scanner will have appreciated how
sensitive is the device to the smallest
amount of friction from external
sources, as, for instance, when the
finger is pressed on the spindle; and
it will be realised that if this friction
is of an irregular character then the
resulting trouble will be increased
very greatly.

Elimination of friction, and parti-
cularly any that is likely to be of an
irregular nature, therefore, is one
line of attack, and the other is the
elimination of the electrical equiva-
lent produced by bad contacts.

IMPROVE

The mechanical arrangements of a
motor are the simplest possible,
merely a revolving shaft upon which
is mounted the commutator against
which rubbing contact is made with
carbon brushes. The bearings may
be either plain or the ball type. Pro-
vided that the former type are kept
well lubricated with a suitable oil it
is doubtful whether one is better than
the other and with proper attention
the wear of plain bearings is com-
paratively insignificant. Steady run-
ning is, however, impossible if there
is any looseness of the shaft in the
bearings.

In the case of ball bearings there
is one source of trouble which is very
common and which is not due to any
defect in manufacture. This is the
presence of particles of grit in the
bearing. Working tolerances are so
small in the case of ball bearings that
solid particles of a thousandth of an
inch can upset the working and not
infrequently these find their way in
from the packing, etc.

The first care then should be to
ascertain if the armature shaft is
quite free and to do this it is abso-
lutely essential to remove the scan-
ning disc or drum and the commuta-
tor brushes. Then the spindle can
be gently rotated with the fingers and
note made of the slightest irregularity
which may be felt. It will not be
difficult to ascertain the cause of this
if it is present. Grit or other matter
will result in sudden light checks

ITS RUNNING

being felt and faulty alignment of the
bearings will be indicated by some
amount of stiffness at certain posi-
tions of the shaft.

The elimination of grit from small
ball bearings is often a difficult mat-
ter usually necessitating repeated
washings in paraffin or petrol. The
latter is more effective as it will
allow the bearing to be thoroughly
dried out and then it is probable that
the grit can be dislodged by means
of a brush or a jet of air from a tyre
pump.

Taking Up
Slackness

Faulty alignment can often be re-
medied by slightly enlarging the
holes in the end plates and moving
these a little in one direction or an-
other; care, however, must be taken
to get the holding screws quite tight
again upon assembly otherwise there
is the possibility of the bearing mov-
ing. Slight wear in plain bearings
may be taken up by tinning the in-
sides with solder; this is a simple
expedient and quite effective.  Any
oil present should be got rid of by
heating and then the inside be made
bright and sufficiently hot to melt
the solder so that it will run over the
inside when applied; any surplus
should be shaken off and then a piece
of rag drawn through whilst the
bearing is still quite hot. This will
leave a smoothly tinned surface which

Sparking is frequently due to high insulation between the commutator .regment;

this photograph

shows how it can be reduced.

351


http://www.cvisiontech.com

TELEYISION

if kept properly lubricated will wear
quite well, and it will be found that
the internal size of the hole will have
been reduced by two or three thou-
sandths of an inch.

Of equal importance to the bear-
ings is the correctness of the position
of the armature in the field magnet
tunnel; this must be quite central
and it is a matter that should be
checked up when a motor is pur-
chased ; a motor which has this fault
(and it is not uncommon) should be
returned fo the makers.

The Commutator
and Brushes

Assurance having been made that
the armature revolves quite truly and
freely, attention should be given to
the commutator and brushes. Motors
are frequently sent out with the ends
of the latter flat (see sketch) so that
only a line contact is being made with
the commutator segments, and there-
fore only one segment is in contact
at any given time. Very much im-
proved results will be obtained if the
end of the brush is shaped so that it
will fit the commutator and make con-
tact with more than one segment at
a time; not only will this make for
steadier running but it will reduce
sparking. To give the brush ends
the correct curvature the armature
should be removed from the machine
and a piece of fine sandpaper wrapped
round the commutator and the brush
rocked gently backwards and for-
wards on this until it is rubbed away
to the required shape. Care, of
course, must be taken when refitting
the brush to ensure that it is in the
correct position.

One final point which concerns the
brushes: make sure that they slide
quite freely in their holders and also
that the springs which hold them in
position do not bind.

A motor should run with hardly
perceptible sparking at the points of
contact of the brushes; sparking is
due to incorrect commutation and
bad design generally, a worn commu-
tator, high insulation between the
commutator  segments, incorrect
brush pressure and improper contact
between brushes and commutator. A
badly worn commutator will require
to be skimmed up in a lathe, but in
the case of small motors usually a
little treatment with fine glass paper
will suffice. In some cases it will be
possible to hold the sandpaper against
the commutator whilst the machine
is running; if this is not possible

then a strip of the paper should be
taken and lapped over and worked
backwards and forwards.

A more usual cause of sparking is
high insulation between the commu-
tator segments; the insulation be-
tween each bar should be definitely
lower than the metal. The method
used to ensure this is to cut the insu-
lation away with a fine saw, such as

Two diagrams illustrating the incorrect and
correct shape of the brushes.

a piece of broken hacksaw blade, the
undercutting being made to a depth
of about 1/64th of an inch below the
surface of the metal. The import-
ance of this undercutting cannot be
too strongly stressed for the best run-
ning conditions cannot be obtained
even if insulation and metal are ex-
actly level.

READ
TELEVISION
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The pressure of the brushes also
has an important bearing on the run-
ning of the motor. If this is too
heavy, then in the case of a small
motor a considerable load will be
imposed and the motor may tend to
get hot or be incapable of performing
its work; if on the other hand the
pressure is too light, then poor con-
tact will result and probably sparking
take place. It is an easy matter
to alter the brush pressure within
limits either by cutting one or two
coils off the spring (to reduce. the
pressure) or stretching it slightly if
an increase is required. As a rule
it will be found that the pressure is
rather in excess of what is actually
required.

Finally, a few words regarding the
best running conditions. It is al-
ways best to have a motor of which
the power is very little in excess of
that required for driving the disc at
the correct speed as this makes criti-
cal control more easy than if a fairly
large amount of power has to be con-
trolled. See that the commutator is
kept quite free from oil and if it
shows signs of blackening or becom-
ing burnt the reason should be ascer-
tained and the trouble rectified.
Sparking should not be tolerated at
any cost; once it starts it will rapidly
become worse and apart from the
interference which will result, the
motor will be spoilt.

SYNCHRONISING BY A.C.
MAINS

OSSIBILITIES of simple

methods of synchronising may

lie in the use of 5o-cycle A.C.
mains to control scanning movements
at transmitter and receiver. Unless
both are on the same actual supply,
of course, such synchronisation is im-
possible because different A.C. sup-
plies of the same nominal frequency
may differ from instant to instant.

An order placed with your
newsagent will ensure regular

delivery of TELEVISION
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Even on the same A.C. supply a
phase-control would most probably
be necessary at the receiver as a
means of framing, but this would re-
present no great difficulty.

As a matter of fact in view of the
limited range of a 7-metre transmit-
ter to a small locality, it seems not at
all improbable that the whole district
might reasonably be on the same
A.C. supply—at least when the pre-
sent ‘spread of A.C. supply is fully
matured. The district of London is
possibly one of the worst left in the
country, on account of the number
of supply authorities, but even in this
case a surprising majority of consum-
ers are on the same actual frequency
of supply.

Fifty-cycle supply can easily be
used to control framing and scan-
ning saw-tooth sources in cathode-
ray systems at sub  multiples and
multiples of the go-cycle frequency.

—G.S.
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Using the
Experimental
Light Chopper

By Robert Desmond

AST month we came to the point of how we are
L to rotate the disc of the chopper at the required
speeds. As pointed out the range required is
high—roughly fiom .069 to 139 revolutions per second
to produce light fluctuations of from 25 to 50,000.

Last month constructional details of a light chopper were
given, an apparatus of which many television phenomena can
be studied. This article explains how the apparatus is used.

Originally one electric motor was used, the armature-
shaft being coupled direct for speeds above 2 r.p.s.,
while complicated gearing was used for the lower
speeds. This method was, however, found not en-
tirely satisfactory and it was decided to use a clock-
work motor for the lower speeds. Figs. 1 and 2 show
the driving mechanism.

Driving
Motors

The electric motor was bought at a junk shop for
8s. 6d. and having a small armature, 1.125 inch in
diameter runs at the speed of 1,100 revolutions per
minute without load. It is of the type used in hair-
dressing apparatus, suitable for A.C. or D.C., being
series wound.

The clockwork-motor is a Swiss gramophone motor
which cost 3s. 6d. second-hand. The rest is made
from Meccano parts, the general construction being
best seen from the illustrations. It was found that
for the governor of the gramophone motor to be really
effective the driving spindle speed should not be less
than 17 r.p.m. and as 25 cycles or light pulses is
only equal to about 4 r.p.m. the speed must be re-
duced by some sort of gearing. This was done by
driving a 3 in. diameter pulley on the driving shaft by
" a .5 in. pulley on the gramophone motor spindle which
gives a reduction of 5.43 and not 6 as would be ex-
pected; this is due to the grooves of the pulleys.

The fastest speed at which the gramophone motor
will run easily is a spindle spesd of 100, which is a
frequency of 110. Two more pulleys are used, a 2 in.
driving 1.5 in. which gives a step-up in speed of 1.33
on'the gramophone motor. The special shaft for run-
ning a stroboscope pattern is driven off the driving
shaft by a worm working into .5 in. pinion; this gives
a reduction of 19 to 1. The driving belt is of string,
which was found best after trying Meccano’s special
product and also rubber bands, both of which were too
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springy. The string used is relatively thick. The
same belt can be used for both sets of pulleys and is
slipped right off when the electric motor is in use.

It will be seen from one of the pictures that the
motor is on sliders, this is only to enable it to be
easily removed and used for other purposes. The
connecting link between the electric motor and the
driving shaft is a rubber band looped through a
Meccano ‘‘flange-wheel”’ and hooked on to an assem-
bly made of two bolts and a ‘‘face-plate,’’ details of
which can be seen in Fig. 3. The electric motor is,
of course, mechanically disconnected when the clock-
work motor is in use.

The electric motor is driven off the A.C. mains via
an auto-transformer which gives a selection of volt-
ages from 25 to 250 volts, with a 100-ohm resistance
for fine control. ‘The connecting link between the
driving shaft and the disc spindle, is a round piece of
rubber about .125 in. diameter taken from the lid of
a potted meat jar. This flexible link was found neces-
sary as the parts of the apparatus were built separ-
ately, and difficulty was found in lining up the two
shafts accurately.

Checking
the Speed

The next problem is that of checking the speed of
rotation and thereby knowing the frequency of the
light interruptions or pulses.

Two stroboscopic methods will be given. No ex-
planation of this effect will be given as TELEvVISION
readers will be fully acquainted with the principles of
the stroboscope.

The wide range of speeds required has been some-

Fig. 1.—A view of the alternative driving mechanisms.
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what reduced by the varicus gearing already des-
cribed; at least where it can be measured. It will be
noted that there are three points where a stroboscope
pattern can be attached. (1) On the gramophone
spindle, (2) on the main driving shaft; (3) on the spe-
cial shaft for the pattern. Al three are used in both
methods. If we use constant light interruptions a
separate pattern will be required for every frequency,
which of course could not be considered. -~ Even if
only the octaves were required 12 patterns would be
required for the 11 octaves between 25 and 51,200
cycles. One can use one pattern for, say, 100 cycles,
and bear in mind that it will appear stationary every
time the frequency doubles itself.

Making a stroboscope pattern of more than 180
spokes in small sizes is not too easy unless reduced
from a large drawing photographically. In the case
in question 263 spckes are required to indicate 23

AUGUST, 1934

V2 = H.T. voltage.
V3 = mean voltage on neon.
For our requirements the reon should flash from 3o
to about 3,000 times per second. As it is generally
necessary to have R of the order of a megohm and
as it is so difficult to obtain variable resistances of a
reliable kind of even .5 megohm it was decided to
vary the capacity and the circuit; Fig. 6 was wired up.
The eight groups of condensers were all individually
measured for their capacity. The variable condensers
being two old straight-line capacity type, rated at 1,000
ppf each but actually over 1,400 puf. The seven
fixed condensers must each be less than the maximurm
of the two variable ones. The rather high minimum
of 261 uuf in the writer’s apparatus was chiefly due to
the capacity of the leads to the neon lamp which, of
course, must be calibrated with the variable conden-
sers. The transformer is used to check the frequency

Fig. 3.—Details of the face-plate conpling device.

pulses per second even when mounted on the gramo-
phone spindle. Fig. 4 is a table of patterns for 50-
cycle A.C. mains which is 100 flashes per second. They
are correct to the nearest whole number; the position
where to mount them is also given. Even with the
system of one pattern being used to indicate more than
one speed, at least two dozen patterns would be re-
quired, for any sort of useful range.

An alternative method is to have the pattern fixed
and vary the light flashes on the stroboscope, but this
requires a calibrated flashing light source to check a
similar light source! This seems ridiculous, but as
already pointed ovut it is most,difficult to get a flashing
light source of constant output suitable for making
measurements by; though for observing a stroboscopic
pattern it is a relatively simple matter.

The relaxed oscillating neon is well known to
readers. Theoretically it is capable of a wide range
of frequencies up to those described as radio. The
simple circuit is shown in Fig. 5. The period of the
current pulses T is equal to CR A:—

Where C = capacity in farads.
R = resistance in chms.
Vi
) iy BB =
V2 - V3
Where Vi = difference of striking and breaking volt-
ages.
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Fig. 7.—T-/Je complete light chopper in the author’s laboratory.

by connecting the secondary to a pair of headphones
and is of the ordinary telephone type. The neon is a
small indicating type. The potentiometer is used to
adjust Vz in the factor A.

Calibration is relatively simple. The capacity of all
the condensers being known, one has only to adjust
the potentiometer, with the capacities all in or nearly
so, till the note in the ’phones is 50 cycles compared
with a go-cycle A.C. mains. Now halve the capacity
for 100 cycle and halve again for 200, and so on. Plot
the frequency against capacity and one, of course, gets
a straight line curve. As R and A are fixed to com-
mence with and provided the same H.T. is applied, the
calibration will hold for a given neon.

Only three patterns are required. One 180-spoked
pattern on the larger gramophone driving pulley,
which when appearing stationary will give light pulses

2

of x T, where T is the number of flashes of
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the neon per second. The above is for the pair of
pulleys gearing down. For gearing up the pair 2.x1.33
XT gives the required pulses. The second pattern of
48 spokes on the main shaft when stationary equals
».5 .x T pulses. And finallv go spokes stationary on
the special stroboscope shaft equals 4 .x 19 X T pulses.

Fig. 7 shows the apparatus complete in the writer’s
laboratory. The neon stroboscope lamp can be seen
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held in position by a retort stand; also the pattern on
the- gramophone spindle.  On the left is a plywood
metal-lined box in which is a photo-cell, which has just
been tested. On the right is the neon tone source for
indicating the speed.

In conclusion, let us briefly say what a light chop-
per is used for in a television laboratory. It is the
only apparatus that can ‘‘ squeak ’’ a television am-
plifier properly. Ordinary oscillators are of no use
for the purpose as the signal cannot be injected in the
proper way, through the photo-cell. In the genera-
tion of a television signal it is no use having a perfect

=10 =
g |¢g 5 &
& | = b=t 8
8 + [+ a =
n o “6 D:-td <] ?:D A @
= 8 u & i - ‘2
&3lcg |2g |2 g8 | 3
2@ l2a |OF |As |88 n
i B2 = = Es ,,,
T —é =9 o o w0 o
Ha |43 [OQn (Ou | 4 g
22 o =
25| 263 + 1st | To 120 v. clock-
50| 263 + 2nd | work geared down
100| 263 B 3rd | 120-790 v., clock-
200 180 + 1st work geared up
400| 180 + 2nd | 750 upwards. Elec-
8oo| 180 -+ 3rd tric
1,600| 180 + 4th
3,200 | 180 + 5th
6,400 | 107 | + 1st
12,800 107 -+ 2nd
25,600 | 107 + 3rd
51,200 107 -+ 4th

Fig. 4—Table of patterns for so-cycle A.C. mains.

amplifier if the input arrangements of the photo-cell or
the cell characteristics are not up to the job required
of them. So the ‘‘ squeak ’’ must be in the form of
light varying in frequency, but at a constant strength.
Phase distortion can be studied by generating a signal
of a wave-form known to require definite harmonics
for its reproduction. After passing such a signal,
through the photo-cell and amplifier it can be inspected
on a cathode-ray tube and the ourput results compared
with that of the input. As a tonc source of any
wave-form with photo-cell and ‘amplifier that may be
required its-uses are endless. * To the musically minded
who may wish to hear the sounds of any note that
they may choose to draw it also has possibilities.

TEL
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Fig. 2.—Abnother view of the driving arrangements giving details
-@f the, gears.

Thermionic Emission, by Arnold J. Reimann, B.Sc.,
Ph.D., F.Inst.P. Chapman and Hall, : Ltd.,
price 21s.

This book is an advanced and comprehensive survey
of thermionic phenomena. Early history and a sum-

mary of the new science are given. in the first chapter

and chapters 1I, III, and 1V deal with electron emis-
sion from clean metals, contaminated metals, and oxide
cathodes respectively. The modern theory of electron
emission is dealt with at length in chapter V, and the
emission of ions in the final chapter. The author is a

member of the research stafi of the General Electric

Co., Ltd., and the book is probably the most authori-
tative work on this comparatively new subject.

HT+350 O,
R
HT+ O———AWWWA—
R
1 PR
|
- C \+J
—9/ 5 T0 50~
-0 Cq
/>
FEig. 5 (above)—The simple oscillating neon circuis.
Fig. 6 (right).—Diagram showing tbe neon circuit
used.
PR, 25 megobm’ potentiometer. R, 4 megobm. _Uﬁ_.O.U—
C1, 2,800 #4f. Cz to C8, over 2,000, but under HT-
i 2,800 each. i EARTH O— { l

335


http://www.cvisiontech.com

TELEYISION

AvucusT, 1934

THE LITERATURE OF TELEVISION

Television—To-day and To-morrow,
by Sydney A. Moseley and H. J.
Barton Chapple. Fourth edition,
1934. Sir Isaac Pitman & Sons,
Ltd. %s. 6d.

This book is largely concerned with
the historical development of the
Baird system and gives accounts of
the various demonstrations that have
been made from time to time. Most
of the technical matter is also de-
voted to Baird apparatus and other
information is very general. Chap-
ters are devoted to synchronism,
photo-cells and neons and the wire-
less receiver for television. Nocto-
vision and phonovision occupy two
chapters and in the latest edition
some information is given on ultra-
short waves possibilities and. the
cathode-ray tube. Television in
other countries is very briefly dealt
with in a matter of a dozen pages.
The book is written in a popular style
and is easily understandable, but its
scope is rather limited.

Experimental Television, by A.
Frederick Collins. First edition,
1933. Sir Isaac Pitman & Sons,
Ltd. 10s. 6d.

The author of this publication is
an American. Actually the book
consists of a collection of electrical
and optical experiments, which are
related to television, though many of
them are somewhat redundant. No
pretence is made of great scientific
accuracy or detail, but to those who
are unacquainted with the funda-
mental problems in television it will
provide an easy introduction.  The
contents include experiments with
light, vision, scanning discs, photo-
electric cells, amplifiers, neon lamps,
electric waves, synchronism .and
cathode-rays. Two chapters are de-
voted to the construction of a trans-
mitter and receiver though these are
not based upon English practice and
have little value from a construc-
tional point of view in this country.
The book cannot be regarded as a
serious contribution to the science,
but there is much in it that will be
useful to the beginner and experi-
menter.

La Television et ses Progres, by P.
Hemardinquer, 1933. Dunod,

92 Rue Bonaparte, Paris.
A French publication which is not
available translated. It is an excel-
lent book which covers the main out-

lines of the subject fairly thoroughly
in the following sequence: history
and principles, optical and electrical
problems, practical applications of

A large number of requests have been
received from readers for particulars of
books dealing with the subject of television.
It will be understood that as the subject is
comparatively new there is not a very
extensive bibliography in book form but
no doubt the following information will be
helpful to those who wish to take up the
study of the subject. In making a choice
some regard should be had to the date of
publication as it will be understood that
in some cases considerable development
has taken place since. It is not claimed
that the list is complete for only those
publications have been included which are
readily available.

known principles, transmission and
reception, amateur television and
cathode-ray principles. It is a prac-
tical book and to those acquainted
with French will be easy to under-
stand.

The A B C of Television, by R. F.
Yates, 1929. Chapman and
L Hall, Ltd. 1o0s. 6d.

This book treats the subject in a
rather cursory manner and a large
part of it is occupied with descrip-
tions of picture telegraphy systems.
It is of American origin and, of
course, is now rather out of date.

Television for the Amatenr Construc-
tor, by H. ]J. Barton Chapple,
1933. Sir Isaac Pitman & Sons,
Ltd. 12s. 6d.

The main theme in this book is the
construction of television receivers of
the disc type and the associated wire-
less vision receiver. A general ex-
position of the theory is given, but
this mostly relates to the disc scan-
ner. The wireless vision receiver is
dealt with in considerable detail,
about 120 pages being devoted to
this though the information in this
respect relates chiefly to the disc
machine. Mirror-drum receivers are
only dealt with very briefly. Con-
siderable progress in amateur con-
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struction has taken place since the
book was written, but it will be use-
ful to those who wish to become
thoroughly acquainted with the con-
struction and operation of the disc-
type receiver.

First Principles of Television, by A.
Dinsdale, 1932. Chapman and
Hall, Ltd.

This is probably the best book
that has been published on the sub-
ject, though of course considerable
development has taken place since
1932, its date of publication. It pro-
vides a complete survey of television
and is practical without being too
technical. The contents include
elementary considerations, a survey
of light-sensitive devices, details of
early experiments, descriptions of
most of the successful systems,
methods of synchronising, an analy-
sis of image structure, a discussion
on transmission channels and the pre-
sent (1932) state of the art in Great
Britain, Germany, and America.
Even though the book is now some-
what out of date, inasmuch as it can-
not, of course, deal with the latest
progress that has been made, it is a
publication that will be found ex-
tremely useful to either the beginner
or the advanced student.

Practical Television, by E. T. Larner,
1928. Ernest Benn, Ltd.

This book also is out of date and
the treatment of the subject is very
general. It includes historical mat-
ter, pictures by wire systems, and
fundamental principles.

Television—Theory and Practice, by
J. H. Reyner, 1934. Chapman
and Hall, Ltd. 12s. 6d.

This is the most recent publication
and a review appeared in the July
issue of this Journal. The contents
include the art in practice, the eye in
television, optical systems, photo-
cells, the cathode-ray tube, time-base
circuits, cathode-ray television, film
television, the television receiver,
special systems, velocity modulation,
colour television and foreign prac-
tice. It differs from most books in
that no attempt is made to provide a
historical survey of the subject. A
few unfortunate errors appear in the
text and illustrations, but the book
will provide the student with a .good
insight into the subject.

(Continued in:3rd column of page 358.)
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REVIEWS OF THE PROGRAMMES ANi) RECEPTION REPORTS

HE radio receiver used in the
T transmitter room behind the

studio is now mains synchron-
ised, and results during the transmis-
sion of Carmen, when it was first
used, show that it provides a reli-
able check. A separate radio check
was added to a line check when the
studio was transferred to Portland
Place and, since March, pictures on
two screens have been visible from
the control desk. It is essential for
engineers at the transmitting end to
know beyond possibility of doubt
what sort of image is being broad-
cast, and this resuit is now achieved.
Previously one receiver was radio
synchronised and, owing to severe
mains fluctuations, the picture was
unsteady. These fluctuations in the
mains are a local condition caused by
the heavy and varyiag loads imposed
by the electrical equipment at Broad-
casting House nearby and one curi-
ous effect was that engineers were
receiving better pictures in their
homes some miles away than could
be got by radio on the spot.

The six-valve receiver in use was
designed by D. C. Birkinshaw, re-
search engineer, and consists of an
H.F. amplifier (in which great pre-
cqutions have been taken to prevent
sideband cutting), a diode rectifier, a
special amplifying stage developed by
the B.B.C. research engineers, and
three standard resistance-coupled am-
plifying stages. The job is designed
to give the best possible results on
a4 radio picture, and now that auto-
matic mains synchronisation is em-
ployed, a better picture is obtained
than I have seen before on the
screen behind the scanner.

The scenery used during the past
month has not been an unqualified
success. Though the backcloth
looks crude when viewed in the
studio, the drawings in black and
white become natural when seen by
television, I am all in favour of
painting the scene in this way. The
effect is to clothe the studio, normally
rather bare, and I like to see as

many changes as possible in the
course of a programme.

This may

A scene from the ballet “The Gods Go A-begging” with Lydia Sokolova and Stanislas Tdzikowski.

357

be a matter of taste, but there is a
positive advantage from the use of
scenery in the sense of speed obtained
by seeing artists moving in front of
a stationary cbject or design. There
is also no doubt that ‘‘ props *’ are
an aid to perspective in the picture.

Susie Salaman has been responsible
for the scenic effects in several re-
cent programmes: Cleopatra, The
Gods Go A-Begging ballet, and
Carmen. Her bold style suits the
medium and her settings for Cleo-
patra and the opera made splendid
pictures on the screcen. In The Gods
Go A-Begging, the scene was over-
charged and the figures seemed to
me to lose definition against a back-
cloth laden with paint. One looker
complained to me that his images
were blurred, which may have been
due to his apparatus. But the pro-
ducer is wise enough to consider the
effect of his productions in visors
which’ are crude, judged by 1934
standards, and the backcloth will be
less elaborate in future.

Nine big photo-ciectric cells are
now in use and, as each new cell is
four times as powerful as the old,
thirty-six small cells would be needed
to produce the same result. Equip-
ment at Broadcasting House com-
prised only sixteen small cells, and
pictures are certainly better lighted
by the new arrangement.

A third microphone of the conden-
ser type is now fitted in a stand
round the angle of the studio wall
for use by the announcer. In this
position he will be out of sight where
the beam from the scanner cannot
reach him and the dim light of his
reading lamp will not affect the trans-
mission. It is intended to keep the
microphone permanently in this place
so that it can be discovered when
needed in the darkness. The orches-
tral microphone is more or less a fix-
ture behind the black curtain which
shields the music lamps used by the
band, but the artists’ microphone
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must always be mobile to suit the
action of the programmes. In the
twilight of the studio it is enough to
have one length of cable trailing
across the floor.

If correspondence is any guide
there is less looking, as there is less
listening, during the summer months,
and the producer for July reports
that he is receiving comparatively
few letters about programmes. So
a telegram of congratulation from
Mr. O. H. Relly, of Eastbourne, was
all the more welcome after the
second Cocktail Club programme,
‘This correspondent considered that
the transmission was the best tech-
nically that he had seen and the show
had amused him more than any
other. His reception was so good
that he could see the rims of glasses
standing on the bar. How tantalis-
ing !

Roy Royston was broadcasting for
the first time in this programme and
is now engaged for his original part
in the radio production of The Girl
Friend. Another case of an artist
introduced to the microphone in the
television studio and afterwards
booked for a broadcasting show.
This Cocktail Club is a bright and
spontaneous effort, calculated to
raise the spirits in the forenoon.

Charles Heslop was a guest that
morning and so was Signor Vittorio
Podrecca, whose extended season at
the Fortune Theatre enabled him to
appear again during the month.
Marionettes usually fail to move me,
but these little people have wit and
charm. Lack of detail in the picture
hides their imperfections, and was
possible to forget that they were
dolls. Nearly every emotion is with-
in their range.

In transmission they occupied the
whole screen so lookers were not
conscious of their size. Before the
scanner- their diminutive stature
gives them an advantage over human
artists because they are able to
move and dance close to the lens in
a focus which would taken only the
head and shoulders of an actor.
There were moments when their
movements became uncannily per-
fect.

The dolls are operated by long
strings, and scaffolding with planks
at the top was raised to the ceiling
to cnable the operators to work from
above. Though the ceiling is lofty,
there was barely room.

Carmen of all operas needs to be
seen as well as heard and was, there-
fore, a good choice for an experiment

in television.  Drastic cuts were
necessary in the score which had to
be compressed to forty minutes and
still it was easy to follow the plot.
It was a realistic scene when Carmen
(Sarah Fischer) was stabbed by Don
Jose (Heddle Nash) and behind the
curtain there was the usual rush to
get changed in time, which was not
always achicved. Heddle Nash was
delighted with the role and resolved
1o sing it on the operatic stage.

e

One of Signor Podrecca’s marionettes ; the marion-

ettes were *‘ visiting members” in the Cocktail

Club programme, and the picture shows a marionette
imitating Josephine Baker.

Another exquisite performance was
given by Sokolova, this time with
ldzikowski in The Gods Go A-Beg-
ging. Pupils from her school took
part in the ballet and it is good for
the new art that ballerinas of the
future should be trained from youth
in the technique and routine of tele-
vision.

Future programmes for the diary:
Friday, July 27th (in the morning):

First appearance of Wendy Toye,
the young dancer from The Golden
Toy -and Ballerine. 1 was charmed
by "her performance at audition and
recommend this transmission, which
also includes our friends, Gavin
Gordon and Leonie Zifado.

July 31st (at night):

George Sanders, returning to the

studio after his success in Conversa-
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tion Piece; and Hilda Mareno, who
will sing in Spanish to blend with
Reuben Garcia, a newcomer in dances
with castenets.

August 3rd (at 11 a.m.):

Leslie French in songs, and Nini
‘T'heilade in dances, from 4 Midsum-
mer Night’s Dream; both are play-
ing in the open air theatre.

“The Literature of Television’
(Continued from page 356.)

Television: Its Meillods and Uses,
by E. Felix. McGraw-Hill,
1931. I3S.

This book is of interest as pre-
senting the American point of view
on some of the problems connected
with television. The author dis-
cusses in detail the difficulties en-
countered and the obstacles which
still remain to be overcome. It is a
pity, however, that he does not give
due weight to the work done by
British pioneers in the field.

The standard of performance re-
quired and the limitations of tele-
vision equipment are dealt with very
fully.

ltems of Interest
Television Enthusiasts at Olympia

The Edison Swan Co. are showing
an improved type of cathode-ray tube
in which the distortion due.to ‘‘thres-
hold effect’’ has been overcome. The
performarce of the tube will be de-
monstrated on -the stand and full cir-
cuit details of the scanning and
modulation will be available.  The
price of the new tube has been pro-
visionally fixed at £8 8s. od. but gas-
filled tubes operating at slightly lower
anode voltage will still be available
at £6 6s. od. The company’s tele-
vision engineer, Mr. Price, will be
available during part of the time to
discuss problems with engineers.

Sound Sales, Ltd., of Highgate,
are showing a new range of high-
voltage transformers for use with
cathode-ray equipment. The appa-
ratus on their stand will include a
mains-operated double time-base and
H.T. supply unit for the tube. We
are informed that the complete equip-
ment can be supplied to customer’s
specification and that inquiries for
power transformers and high-voltage
transforniers are welcomed.

This company are also marketing
1:1 ratio isolating transformers for
neon lamps and 12 V. secondary
transformers for projector lamps.
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AN OPTICAL PARADOX

‘“ local flaws '’ develop and stick

in the sets of rules and precepts
which form the empirical framework
of various branches of technical
knowledge.  Scarcely any subject
is free from rule-of-thumb methods
of one sort or another, and few
rules-of-thumb cover all cases. Occa-

WHAT

sionally a rule-of-thumb arises which
covers no case, and is simply un-
true: a result of a slip of memory
or a piece of inaccuracy on some-
one’s part. One is reminded of
Wells’ description of the kind of
thing that sometimes happens in
elementary schools even to-day: in
‘ Joan and Peter,”” Miss Mills, the
teacher of arithmetic, had one or
two foggy places in her equipment.
She was not clear about seven sevens
or cight eights, but had a confused,
irregular tendency to think that they
might amount in either case to fifty-
SIX.

‘“ But,”’ as Wells put it, ‘¢ there
was a guiding light in Peter’s little

IT is- strange how curious little

This is the fourth article of a series,
by J. C. Wilson, on the paradoxes
of television. It deals with some
misconceptions of optical efficiency.

cult. Suppose a square, flat, even
source, of edge x (see diagram)
yields, with a lens of focal length f,
an image of edge y, and that the
distances of source and image from
the lens-centre are a and b respec-
tively, the diameter of the lens being
d, then the total light caught by the
lens is:

IS LIGHT EFFICIENCY?

‘“In a simple lens system, the
maximum optical efficiency is ob-
tained when the image formed is
equal in size to the object.” At
first sight, this seems quite a use-
ful, unostentatious sort of rule, of
special value in lens condensing sys-
tems for Kerr cell and other optical
systems in which light from a small
source is concentrated upon a small
aperture. On closer examination,
however, it leads to the inquiry:
‘“ What is optical efficiency?’’ and
this leads to trouble at once.

If by maximum optical efficiency is
meant the greatest amount of light
in the image (assuming the object to
be a luminous source), then the pro-

Y b Cpresta” Tmaa, LF NS o o e
=,
v
. 4 !
~ b 1
A diagram explaining the argument in the text relating to optical efficiency.

head that made him grip at last upon
the conviction that when
this haunting fiftv-six flapped about
in the sums, it was because Miss
Mills, grown-up teacher though she
was, was wrong."’

What IS Optical
Efficiency ?

Now, in optics there are one or
two vague spots which have not,
perhaps, been given the attention
they deserve. For instance, there is
an idea extant that may be put
succinctly in the following terms:

position is obviously untrue, for we
have only to move the lens nearer
and nearer to the source (forming, at
the same time, a larger and larger
image of it beyond the lens) to catch
more and more light and so reach a
definite maximum when the source
is at the focus of the lens and the
image is indefinitely far off, and in-
definitely large.

If, on the other hand, by maximum
optical efficiency is meant the great-
est amount of light per unit area of
the image, or the greatest intrinsic
‘brilliancy of it, then verification (or
disproof) becomes a little more diffi-
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B x’d’n

Licns = Lumens

4 a®
where B is the intrinsic brightness
of the source in candles per unit area.

The intrinsic. brightness of the
image is obtained by dividing this
amount of light by the area of the
image (assuming negligible loss by
absorption and reflections at the

lens), i.e.:
B x*d’x

Timpge =— lumens per sq. unit.
4 a’y*

But by ordinary lens-optics, x/y
=afb if the image is in focus pro-
perly. Hence:

Y &
.— . B

b2
Using the well-known formula 1/a
+ 1/b = 1/f we have:

b = fa/(a~1)

T 1

— . — . (1—f/a).B

4 P

where P is a new quantity termed the
photographic aperture of the lens,
defined as f/d.

This formula for I shows at once
several interesting things, for in-
stance: since P is fixed (for any
given lens) and so is f, then making
a larger will make (r—f/a)’ more
nearly unity (its largest value) and so
tend to make I a maximum. But
increasing a indefinitely means a
smaller and smaller image, until it
becomes a pin-point and has a bright-
ness equal to

I =

so- that

I:

T

. B

4 P*
To make this equal the origin&l
brightness of the source B, we must
(Continued on page 373.)
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Correspondence is invited. The Editor does not necessarily agree with views
expressed by readers which are published on this page.

Flicker 3

The Zeesen Transmissions 2

Amateur

Transmission—An Enthusiast’s Offer.

Flicker
SIR,

On reading TEeLEVISION for July, I
noticed on page 306 an article on
‘“ Flicker »’ by a contributor J.H.R.
He first of all says that *‘ flicker is
often confused with the effect known
as visual persistence.’”’ Aren’t they
both the same? He then goes on to
compare the cinema with television,
because, I suppose, both of these pro-
ject a picture on to a screen; and he
tries to apply the ‘‘ flicker wheel »’
of the cinema to television. In a
cinema picture, the picture is sta-
tionary on the screen for a small
period of time, whereas with tele-
vision, at no time is the picture sta-
tionary with the usual form of
scanned pictures. Interrupting the
light of a cinema picture has no
effect. Has the author ever seen a
100 cycle frequency on a 3o-line pic-
ture with a number of lines moving
across the picture?  Obviously he
has not, but he suggests that a flicker
wheel giving 36 interruptions per
second should be placed in front of
the Kerr cell to do a similar thing.
I suggest he tries this and considers
why he sees three black lines moving
across the picture.

J. Siecer (London, S.W.):

Eli® | W
SIR,

Mr. Sieger has fallen into the very
error which my brief note was in-
tended to clear up. Visual persis-
tence lasts for anything from 1/10th
sec. upwards and becomes longer as
the intensity increases. Flicker, on
the other hand, depends on the num-
ber of repetitions per second. At
weak intensities a repetition rate of
12 per second is tolerable, but as the
brilliancy increases, the frequency
has to be increased to 30 or 40 per
second before flicker disappears. (See
Walsh on Photometry).

With reference to the latter part of
the letter, Mr: Sieger is, of course,
correct in pointing out that the image
is never truly stationary as it is with

a cinema projection, but he is confus-
ing a periodic interruption of the
source of illumination with a mask-
ing of the whole image. In the for-
mer case the light is blacked out at a
particular point on the picture, every
repetition giving a black band. My
suggestion was that the whole image
should be covered up momentarily
which would give an entirely differ-

ent result. J.H.R. (Elstree).
* % *
The Zeesen Transmissions
SIR,

I have read Mr. Reyner’s article
on the reception of television from
Zeesen, but my experience of
results obtainable differ in some
degree from those described.

I find that the system of detection
used by the B.B.C. gives me a nega-
tive picture and that it is necessarv
to add an extra L.F. stage to cor-
rect this. 1 also find that to read
the words Pause and Ende it is
rnecessary to observe them with a
mirror to bring them the correct way
round. Although I am using a
Baird 30-line mirror drum and in con-
sequence the picture is a little dis-
torted it is not sufficient to be at all
objectionable, in fact the matter
broadcast and the results obtained
are well worth the trouble entailed ; no
alteration is made to the mirror drum
except to turn the whole machine
over on its side with the control
knobs underneath; this, in my case,
brings the picture the right way up.
The duration of the ' programme,
nearly an hour, permits adjustments
being made and during the trans-
missions on the morning of Tuesday,
June 19, the following items were
clearly seen.

(1) Two ladies’ heads, one fair and
one dark, talking to each other,
excitedly, after which thev
kissed and then left the screen.
Tent, with dogs running out.
Close-up of white dog, which
could be easily observed—barked
whilst being televised.

(2)
(3)
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(4r Heads, lady and gentleman,

who afterwards danced together.
(5) Two ladies, one with bandeaux
in hair, who several times whis-
pered into the other’s ear some
remark which they both ap-
peared to have thoroughly en-
joyed.

In your columns recently you re-
ferred to reception of the B.B.C.
television transmission over here and
it rather suggested that it was of a
freak nature; but I can assure you
the results obtained are very satis-
factory. So much so that we cannot
accommodate the people who wish
to see the Friday morning transmis-
sion and at the present time people
are having to reserve their places a
month ahead, it being the usual ex-
perience to have to refuse admission,
owing to lack of room, to consider-
able numbers of people who wish to
see the demonstrations: Those who
see them express surprise at the good
results now obtainable on the 30-line,
the only television system likely to
give any result whatever in these
islands for a considerable number of
years with the present knowledge of
the subject, it being very unlikely
that an ultra-short wave television
transmitter would be put up to serve
here. And even if this was practicable
a further difficulty would be the
necessary cable connection with the
mainland unless a television studio
was erected here. This being the case
the artists’ expenses of getting here
would then be a considerable item,
which makes out a strong case for
a low-definition system for outlying
districts such as this.

F. T. Bennerr (Guernsey).
T T
Amateur Transmission—An
Enthusiast’s Offer
SIR,

As an active amateur transmitter,
and a reader of TELEVISION since
March, 1928, I was interested to
read your Editorial, and the corre-
spondence contained in the July,
1934, issue.

In common with many other
transmitting amateurs, I have been
debarred from entering seriously
into the television field of research
on account both of expense and lack
of co-operation.

A certain amount of surprise has
been shown in some circles that
amateur transmitters have not up to
the present done more towards the
development of television. I would
like to make it clear that the task of
maintaining a modern high-efficiency
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C.W. transmitting - station is no
light one. Unless possessing un-
limited spare time it is impossible for
the amateur, single handed, to install
and operate television apparatus in
addition.

I am very pleased to see that an
effort is now being made by tele-
vision enthusiasts to gain co-opera-
tion with the amateur transmitter.

I would like to inform any tele-
vision amateurs residing in my area
that my station is open for television
transmission at any time. Provided
adequate co-operation is afforded me,
and the G.P.O. permit it, I am pre-
pared to run experimental television
broadcasts at once.

If anyorne interested will communi-
cate with me at the address below 1
shall be delighted to arrange an
interview.

Wishing your excellent journal the
success it deserves.

RicHARD K. SHEARFOLD,
M.R.S.C.B., G.C.R.S.
Reculver, Manor Lane,
Sunbury, Middlesex.
’Phone: Sunbury 397.
* * *

én Opportunity for the Amateur
IR,

With reference to your Editorial in
the current issue of TELEvision, I
note your remarks under the heading
(An Opportunity for the Amateur), 1
would further suggest that perhaps
some already well-organised radio
society could be prevailed upon to
undertake this scheme,. either wholly
or partly, they would have the bene-
fit of an active body of workers, and
I feel sure some measure of advance
could be made in this way.

Cuas. C. MILEs (Streatham, S.W.)
P

Co-operation Wanted
SIR,

I should like to get in touch with
some keen amateurs in this district
with a view to forming a local tele-
vision constructors’ circle, and the
building of a television transmitter.

W. F. Corrton
(50 Sydney Road, West Ealing,
London, W.13).
TR S
SThe Multi-spiral Scanning Disc

IR,

With reference to your issue for
July, 1934, our: attention has been
directed to a statement in an article
by Mr. Gardiner, appearing on page

298, to the effect that the multi-spiral
scanning disc for television was in-
vented and developed by U. A. Sana-
bria.

This is, of course, not the case.

The multi-spiral disc for use in
ordinary television or television in
colours was described in J. L. Baird’s
British Patent No. 321,389 (June 5,
1928): the use of partially overlap-
ping scanning strips is described in
the same specification. The multi-
spiral disc for lenses or apertures is
described in Mr. Baird’s Specifica-
tion No. 314,591 (January 4, 1928)
and the principle was demonstrated
at the Baird Laboratories in July,
1928, and later in the vear at the
meeting of the British Association in
Glasgow.

Sanabria’s first description of the
same type of scanning and device for
accomplishing it, is given in his U.S.
Specification No. 1,805,848 (June 7,
1929), but his practical development
was, of course, much later.

Your attention has already been
directed to the Baird patents relating
to multi-spiral scanning in a letter
published in your journal for Febru-
ary, 1931, on pages 508-509. .

Bairp TELEVISION, LTD.
(London, S.W.1.)
{J. C. WiLson].
% *

Amateur Transmissions—The
Official Attitude
SIR,

We are very pleased to see that
you published our article on Ama-
teur Transmissions, and a photo-
graph of our apparatus and selves,
in the July issue of your magazine,
and wish to tender our thanks.

Since writing this article we have
received a reply from the Postmaster
General to our query as to the legal
position of amateur television trans-

missions. The reply states that the
broadcasting of television pro-
grammes of entertainment value

cannot be permitted. Experimental
transmissions of designs and objects,
and a short length of film are, how-
ever, permitted. We enclose here-
with a copy of the special conditions,
as sent to us.

For the benefit of amateurs, we
should like to point out that the main
considerations for the granting of an
ordinary licence for wireless tele-
graphy and telephony transmissions,
include that the operator shall be
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capable of sending and receiving
morse at a speed of at least twelve
words per minute, and shall possess
adequate knowledge of his apparatus.
He may be called upon to be exam-
ined for this purpose. There are
also restrictions as to wavelengths to
be used, size of aerial, etc.

You will see, therefore, that our
hopes of providing Cheshire and
S.W. Lancashire with television
transmissions of an entertainment
value are doomed to disappointment.
We can, however, send out still pic-
tures, designs of varying definition,
and objects of general interest, and
this will at least provide signals for
amateurs to test their receiving ap-
paratus with, and should prove of
considerable value. Of course,
short-wave receivers or adaptors will
be necessary.

We suggest that if a close-up of a
human face, or even a full length
study was broadcast without any ac-
companying sound, it could hardly
be termed of entertainment value.

We shall be pleased to keep you
informed of our future progress in
this direction and let you know what
support we obtain from local ama-
teurs.

Wishing your
success.

RoBerT C. Base
(Jenson & Base, Wallasey).

The Postmaster General’s special
condition applying to licences for ex-
periments in television.

Facilities for television experiments
are not granted under the terms of the
licence for experiments in wireless tele-
graphy. The Postmaster General is
willing to grant facilities for television
experiments, as an extension to the terms
of a licence for experiments in wireless
telegraphy or as a separate licence, under
the following conditions :

(1) All conditions laid down under
the terms of a licence for experiments in
wireless telegraphy shall apply equally
to licences for experiments in television.

(2) Sending will ordinarily be
limited to the band 28035—32000 kilo-
cycles per second (10.70 to 9.375 metres).
The band 30000 to 32000 kcs. (10.00 to
9.375) only shall be used for vision and
the band 28035 to 29965 (10.70 to 10.01
metres) for sound or control.

(3) The clause 7 of the conditions of
the licence for experiments in wireless
telegraphy shall be amplified as under.

Subject matter of entertainment value

magazine every
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shall not be transmitted. Transmissions
shall be limited to test objects such as
geometrical designs and diagrams  or
three-dimensional objects. In addition
a test length of film occupying not more
than two minutes in transmission may
be used. Only one such film may be
transmitted during the course of a day
a though this film may be repeated.

(4) Radiating facilities will not be
granted until the applicant has produced
evidence to show that the system pro-
posed or apparatus employed possesses
technical features equal to or in advance
of existing systems or that the experi-
ments will be of scientific value.
G.P.O,,

Lonbon, June, 1934.

* k%
STelevision—Theory and Practice

IR,

Our attention has been drawn to
your review of a book entitled ‘‘Tele-
vision—Theory and Practice,”” by Mr.
J. H. Reyner.

We have ourselves seen an ad-
vance copy of this book, and we are
surprised to find that such an author-
ity as Mr. Reyner should include in
his work such a totally misleading
and inaccurate description of this
company’s system of television.

For the benefit of your readers we
should like to point out that the dia-
grams published in the Wireless
World, of September 15, 1933: Wire-
less Magazine, October, 1933; Jour-
nal of the Television Society, No. IX,
December, 1933; and TELEVISION,
July, 1934, represent correctly the
basis of the Mihaly receiver.

As will be seen from the above list
of publications, full details of this
system were published already in the
autumn of last year.

ErNesT H. TrAUB

(Research Manager, I.M.K.

Syndicate, Ltd.).

* * *

Mirror Screw Construction
SIR,

I have read the article in the July
issue on ‘‘ Setting Up a Mirror
Screw > and note that Durofix
cement is recommended for fixing
each of the mirrors in the correct re-
lation to the others. This is un-
necessarily tedious and messy and I
abandoned it in favour of another
much quicker and altogether more
convenient method which I am' sure
will interest other constructors.

All' that is required is 'a lighted

candle and a stick of sealing wax.
The mirror plates are positioned by
the same method as described in the
article but each one is fixed in place
by merely allowing one drop of seal-
ing wax to fall on the rear edge of
each plate where it is displaced to
show part of the top surface of the
last preceding plate.

The advantages are obvious. The
wax sets immediately and so greatly
reduces the time involved in making
the screw, and it can be chipped off
quite easily with a penknife should it
be necessary to reset the mirrors as
a result of any inaccuracy. Pro-
vided due care is taken until the end
plate is firmly screwed down there is
little fear of displacing any of the
mirrors already fixed when moving
subsequent ones to their correct set-
ting. Of course, once the screw is
accurately made Durofix can be ap-

plied to the plate edges as a precau-

tion against accidental cracking or

breaking of the wax when the screw

is in motion, but this is not essential.
Hugh J. MiLLEr (Linlithgow).

The Way to Popularite Television
SIR,

As you are aware, we have com-
menced manufacturing television sets
for the public at our Croydon factory.
Being interested in television, we
naturally have taken a very consider-
able interest in your recent question-
naire, and the summarised results ob-
tained therefrom.

Television is definitely, at the
moment, in a precisely similar posi-
tion to broadcast radio some fifteen
or sixteen years ago. The develop-
ments of that form of entertainment,
was through a series of steps each
related to the previous one.

To-day, we have two broadcasts of
television from the B.B.C., but,
speaking in general terms, there has
been no recciving apparatus suitable
for wide-spread reception. The pub-
lic, we believe, would like to take a
practical interest in this science, but
to a large extent they cannot do this
because those interested are seeking
for some advanced stage of perfec-
tion before marketing receiving ap-
paratus.

At the moment, the television pro-
grammes are a thirty-line definition,
and while it is admitted that this low
definition transmission is not the ulti-
mate end of television, nor is it
claimed to be perfect, yet at the same
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time, it is the only means by which
the great general public can com-
mence to taka practical interest—
which is essential—if television is
ever to reach the perfection of the
ordinary radio.

We are, therefore, placing on the
market a receiving apparatus de-
signed to retail at prices ranging from
ten to twenty-five guineas. We hold
certain patents in connection with
such important parts of the appara-
tus, as the synchronising and glow
discharge lamp, but we definitely in-
tend to use the scanning disc or drum
rotated by an electric motor.

It is well known that high-defini-
tion transmission necessitates the use
of ultra-short wavelengths.  These
wavelengths are extremely difficult to
control and cannot be received on the
ordinary, everyday radio receiver.
‘This would, therefore, entail the pur-
chase of a further wireless receiving
apparatus. ‘Then again, the effective
field of the transmissions is limited
to a few miles, the range being esti-
mated at between ten and thirty
miles. It wiil, therefore, be seen
that, for this type of television to be-
come available to the general public,
it would involve the broadcasting
authorities in an enormous expense
in the erection of special new trans-
mitting  stations throughout the
country.

We should like to summarise the
position by saying that perfection in
television transmission and reception
is doubtless upon high-definition lines
on ultra-short waves, but cathode-ray
principles cannot, at the moment, be
adapted for popularised television re-
ception, and—however much we may
like to feel that we should run before
we can walk—that, unfortunately, is
not possible.

We must have our thirty-line trans-
mission increased, to give the science
a real lasting entertainment value.
From thirty-line definition, we should
go to sixty-line and the development
to high-definition would follow auto-
matically.

We cannot over emphasise the ab-
solute necessity of apparatus being
available for the general public at a
low cost, and the equal importance,
of as large an expansion as is pos-
sible on thirty-line transmissions of
the entertainment broadcast.

For PLew TerevisioN, LTp.,

C. ]. SuerMAN NORRIS.
Managing Director.


http://www.cvisiontech.com

AUGUST, 1934

A MASS-PRODUCTION

DISC RECEIVER

learn that a company has been
formed and a large works
equipped for the mass production of
television receivers of a type that can
be vperated as easily as an ordinary
wireless set. The company is the

READERS will be interested to

Plew Television Co., Ltd., and the
premises, which are very extensive,
are at Waddon near Croydon.

The intentions of this new concern
are to manufacture complete receiv-
ers of a type that will meet the pub-
lic demand. A start has been made
with a disc receiver suitable for the
present B.B.C. transmissions, which
incorporates many novel ideas and is
so easy to operate that it may be
described as a ‘“‘family’’ receiver.
Three classes of this machine will
be immediately available—one the
motor and disc alone in a cabinet, so
that it can be operated from an exist-
ing wireless set; another, the same
type of motor and disc but incorpor-
ating a three-valve receiver consist-
ing of an H.F., Det. and L.F. com-
bination with, of course, a rectifying
valve. The third machine incorpor-
ates a five-valve combination consist-
ing of two H.F.; Det. and power
valves. - A photograph of one of the
receivers appears on this page and
the whole assembly when in the
cabinet is self-contained and remark-
ably compact.

The receivers:
A.C. operation only and advantage

are intended for.

OF NOVEL DESIGN

has been taken of this fact to include
a novel type of synchroniser. An
induction motor is used and on one
end of the shaft there is a toothed
wheel which revolves between two
electro-magnets.
are supplicd with current from the
mains independently of the motor
and they therefore act as an external
control. The motor is, therefore,

The three-valve Plew wireless set and (right) the motor, disc drive and synchroniser.

mains synchronised and no use is
made of the B.B.C. synchronising
signal.

Another very novel feature of the
drive for the disc is that it is fric-
tional, the disc spindle being at right
angles to the motor shaft. On the
motor spindle there is a wheel pro-
vided with a rubber rim of special
shape and this makes frictional con-
tact with the face of a brass disc
mounted on the spindle which carries
the disc. Very accurate control of

speed is obtained by sliding the motor
one way or another so that the fric-
tion wheel can be in any position on

These magnets

e e

A p/;o;‘ogra'p/) of the Plew receiver.

the brass friction disc. Micrometer
adjustment is provided, the operation
being by means of a lever which pro-
jects  through  the
1 front of the cabinet.
| A test showed that
| the device permits of
| very accurate and
simple control, and. it
is quite silent.
The company is
also carrying out ex-
periments with re-
corded programmes
and it is hoped to
place on the market a
series of records
which will allow the
machine to be used
independently of
transmissions. It has
always been assumed
that the very high
frequencies necessary for television
could not be recorded, but a re-
cord which was demonstrated proved
that the Plew Company had
secured a fair measure of success.
Reproduction from an experimental
record of a B.B.C. transmission ap-
peared to be approximately seventy-
five per cent. as good as the repro-
duction of the actual transmission.

A new type of neon lamp is also a
feature of the Plew receiver. In
appearance this is similar to the
ordinary plate type neon but the elec-
trode structure is different and the
lamp gives a white light.
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A photograph of the Plew Works af ' Waddon near Croydon.
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_The question of the.best number of lines for home television is one upon which opinions are divided, as so many other
issues der.)olve upon it. The arguments_put foru.zard. in this article are those of Ernest Traub, Research Manager of The
International Television Corporation, Ltd., which is developing the Mihaly stationary mirror-drum receiver in this country.

IGH-DEFINITION television
H has to-day reached a sufficiently
advanced stage to merit serious
practical consideration.  This is
borie out’ by the fact that H.M.
Postmaster-General has considered it
sufficiently important to appoint a
comrmnittee to investigate on what
basis a public service would be pos-
sible. ~The mere mention of the
appointment of the P.M.G.’s Com-
mittee brings to mind a very import-
ant factor, namely, standardisation.
By this I mean standardisation of
lines, picture repetition frequency,
picture ratio, etc. . Of these the stan-
dardisation of the number of scan-
ning lines is by far the most import-
ant.  Although the three factors
have great bearing on each other,
we may take it practically for granted
that standardisation of picture fre-
quency will be at 25 pictures per
second on account of its proximity to
the standard cinema frequency, and
as only at that speed flicker of the
image is reduced to a minimum level.
As regards the picture ratio we must
again look to the cinema for guid-
ance as, no doubt, films will, for the
first few years at any rate, play an
important part in our high-definition
television programmes. The stan-
dard film picture ratio is 5:6, so we
can expect the same picture ratio to
be standardised in television.  This
would mean a total picture ratio of
about 3:4 including the synchronis-
ing strip.

Although our first two considera-
tions are largely governed by cinema
practice, the mistake should not be
made in following the same considera-
tions when considering the detail of
the television image.

The detail of -a television image is
again bound up with several factors.
These are:

(1) Number of scanning lines: n

(2) Number of picture elements: p.

(3) Picture size: (h=height, w=
width).

(4) Viewing distance: D.

(5) Brightness of the image: e.

(Brightness is also connected with
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Fig. 1.—Relationship between viewing distance D
and the number of lines n at a constant picture sige
18 by 24 cms. (7% in. by 10 in.).

flicker and flicker is connected with
picture frequency. Picture fre-
quency is again to a certain extent
connected with detail, especially at

o
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Fig. 2.—Relationship between viewing distance D
and picture beight b at various numbers of lines.

lower definition. An increase in the
number of pictures per second causes
an apparent improvement in the
sharpness of the image, especially
when this contains rapid movement.)
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Let us now carefully examine the
five factors that have a bearing on
the definition of the image. The first
two factors are governed by the
transmitter, the other three by the
receiver only.

Provided that we know the num-
ber of lines and the picture ratio we
can work out the number of picture
elements. This is n* X picture
ratio. Thus if we know that a pic-
ture is divided into 120 lines and the
picture ratio is 3:4, then

120° X 4
= 19,200 elements.

3
This, of course, only holds good pro-
vided the picture spot is square.

Having dealt with the fundamen-
tals we can now go on to consider
the more practical side of the prob-
lem.

The writer has felt for some time
that the question of the number of
lines needed for satisfactory home
television merited more serious con-
sideration than was given to it in
this country. He has therefore gone
to the trouble of making very wide
investigations on this subject from
Continental and American sources.
Perhaps the most important reports
on this subject that have appeared
arc those by the German Post
Office and a recent article by Thun.

The German Post Office produced
special films by optical methods, each
film representing pictures of different
numbers of lines. These films were
then scientifically observed by a
number of people with different eye-
sight, the pictures being shown at
different intensities, and viewed at
various distances. The results are
shown in a series of very important
curves which are reproduced here-
with.  From: these curves the fol-
lowing formula has been deduced :—
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h K
D = 750 X - x e

n
D being the viewing distance in
metres, 750 a constant for all types
of picture, h the height of the image
in metres, n the number of lines,
and e the image brightness in lux.
This formula applies to all television
images and gives one a proportion
of the factors involved.

In order to apply this formula in
practice we must decide on our re-
quirements other than the number
of lines.

Image
Size

Image size is a very debateable
point, and depends on the number of
people that are to view the image
simultaneously and the maximum
angle of refraction of the viewing
screen. The author has made a
number of experiments in this direc-
tion in the laboratories of the Inter-
national Television  Corporation,
Ltd., and has furthermore made in-
quiries among a number of people
seriously interested in television,
both professional and amateur.
The result is that the minimum ac-
ceptable size seems to be 18 x 24
centimetres (74 in. X ro in.), prefer-
ably still bigger.

Viewing
Distance

Viewing distance depends on the
sizc of the room in which the re-
ceiver is to be housed and the group-
ing and number of spectators. Ex-
periments and inquiries show that
this lies somewhere between 4 ft.
and 6 ft. Unfortunately most
people are in the habit of stepping
right up to the screen in the hope of
seeing more detail. The contrary is,
of course, usually the case. The
image should, however, be so finely
analysed that one can get fairly close
without the distance between scan-
ning lines forming an angle to the
eve that is greater than 3 minutes.

Brightness

An image should be so bright that
it can be viewed comfortably in a
room with, say, two hundred-watt
lamps as illumination. A fair
amount of latitude is permissible
here, depending on individual cir-
cumstances and tastes. At a rough
guess one can say that a figure be-
tween 2 and 20 lux is an acceptable
screen brightness.

Application of
the Formula

Having decided on our minimum
permissible factors we can substitute
them in the formula and find the
number of necessary lines.

Let the viewing distance be j5 ft.
or 1.7 metres, the height of the
image 0.18 metres (18 centimetres)
and the illumination 10 lux, then if

.18 s
1.7 = 750 x — X 10
n
then n = 118 lines approximately.
lyaciafio®
"L
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Fig. 3.—Relationship between tgx—= Searon: DAl

viewing distance
and the picture area.

If we wish to view the image at
4 ft. we need 154 lines, all other fac-
tors remaining constant. If on the
other hand we wish to increase the

A photograph of
the Mibaly receiver
with separate
sereen.  This re-
ceiver utilises the
statlonary  mirror
drumand the picture
is projected through
the circular hole
which can be seen at
the top of the cabi-
net.
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image size to 24 .x 32 cms. (h=24)
then we must increase the number of
lines to almost 160, all other factors
remaining constant. It should, how-
ever, be pointed out that the last two
examples employ factors which are
more stringent than those generally
required. According to the calcula-
tion, therefore, we come to the con-
clusion that 120 lines are sufficient to
give a good television image under
the conditions which we at the begin-
ning took to be in accordance with
the majority of tastes and types of
eyesight, although under certain
stringent conditions 150 or even 160
lines might be of pictorial advantage.

Having arrived at a definite con-
clusion along this particular line of
approach let us now look at the prob-
lem from a different angle. The
Continental television expert Thun
made a series of very interesting tests
in this direction, using, however, a
slightly different line of approach to
that of the Post Office.

Thun examined a great number of
reproductions in illustrated papers.
For each picture the minimum view-
ing distance was found, that is the
minimum distancc at which the pic-
ture is still recognisable as such. If
one now divides the picture height in
millimetres by the viewing distance
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in metres, one finds the number of
lines, provided that the thickness of
one line subtends an angle of not
more than 3.4 minutes to the eye.
By process of elimination it was then
found how many of the multitude of
pictures that were examined could
be easily recognised at various num-
bers of lines.

The result is produced in one of
the curve diagrams, and shows that
according to Thun at 120 lines 51
per cent. of all pictures can be recog-
nised with sufficient ease, 71 per
cent. at 150 lines; 84 per cent. at 180
lines, etc. It is interesting to note
the figure of about 2 per cent. at 30
lines. This is obviously too low a
figure, and this is where the number
of picture elements come into con-
sideration. . The Germans in their
3o-lipe pictures use. only 1,200 ele-
ments whilst in England we use 2,100
elements, which corresponds to
about 48 lines according to the Con-
tinental form of picture. For this
figure about 5 per cent. is given as
a factor of recognisability. This is
still. too lew in the light of practical
experience.

The reason why the curve throws
a rather unfavourable light on the re-
guirements of good television, is.that
the observed images were stationary.
It is known that the movement of
the picture and the continuous pro-
cess of recomposition has a favour-
able effect on a television image.
‘The improvement is of the order of
20 to 30 per cent., especially in the
direction of scan. It is, therefore,
fair to assume that we can shift the
whole curve up 15 per cent. along the
‘¢ percentage of recognisability ** co-
ordinate. This gives us a figure of
99 per cent. at 180 lines and 66 per
cent. at 120 lines, which we know
from practice to be correct.

Let us again examine the curve,
and we find that just about 180 lines
the curve flattens out, which means
that any increase in lines above that
figure gives us practically no im-
provement in picture, although the
electrical transmitting and ampli-
fying difficulties are enormously in-
creased. In uany case a 18o-line pic-
{ure requires a sideband of half a
million cycles which already repre-
sents a maximum use of the 7-metre
wave. To transmit a 24o0-line pic-
ture would require a sideband of one
million cycles which could only be
transmitted at 3 to 4 metres, again
raising new difficulties due to loss
of aerial transmitting power and

therefore less field strength and re-
duced service area of the transmitter.

180 Lines the
Maximum Necessary

We can, therefore, arrive at the
conclusion, according to Thun, that
a 180-line picture is the absolute
maximum required for satisfactory
home television.  The transmission
and reproduction of a 18o-line pic-
ture still represents to-day a terrific
technical effort, and it 1s doubtful
whether 100 per cent. results have
ever been achieved over a radio chan-
nel. The difficulties associated with
still higher definition have been
enumerated above, and both lines of
approach to the question show that
there is no necessity to go further
than 180 lines.

The American theory of Engstrom
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Fig. 4.—Percentage of recognisability against num-
ber of lines, A for moving television pictures, and B
Sfor artificially produced television images.

is fallacious inasmuch as no consi-
deratien was taken of the brightness
factor and also because the method
of producing the test films by grat-
ings in both directions across the
picture is fundamentally wrong when
applied to television. It is common
knowledge that a television image
has greater definition in the direction
of scan than across it, as the posi-
tion of the picture spot is not pre-
determined.

According to Thun’s curve 180
lines would give 9o per cent. effi-
ciency as far as recognisability is
concerned, provided that the whole
chain of equipment is perfect.

It is the writer’s contention that
a simpler solution to the problem
would be to use a slightly lower num-
ber of lines at which 100 per cent.
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clectrical and optical efficiency is
more readily obtainable.  For in-
stance, a really good 120-line picture
is infinitely preferable to a mediocre
130-line piclure. Let us just for a
moment compare the ratio of the
problems associated with 120 and 180
lines.  The available light at the
higher figure is a quarter of the
lower one. The frequency band is
over twice as great. Thus, roughly,
the, amplification problem is nine
times greater. The modulation of
the transmitter hecomes more diffi-
cult. The available light in every
kind of receiver, even cathode-ray
tubes, drops 1o a half, and in mechan-
ical receivers to a quarter, all other
things being equal. And even if all
the equipment were perfect we only
have an’ increase in recognisability
from 66 per cent. to g9 per cent. The
question arises whether the increased
technical difficulties ave in any way
commensurate with the slightly im-
proved results,” assuming all the time
that we are dealing with a perfect
reproduction’ of a 18o-line picture,
thé ‘achievement 'of which remains
doubtful.

In any case the formula deduced
from the examination of the German
Post Office films: shows that 120 lines
is- ample for n' satisfactory picture.
The writer’s’ view is that the recog-
nisability factor of .99 per cent. at
180 lines is an wunnecessarily high
one. It is not essential to deal with
every type of difficult subject for
television transmission. Something
can always be left to the imagination,
and the special technique of the tele-
vision producer would achieve won-
ders with 120 lines.

It should be stressed that these
assumptions are not purely theoreti-
cal, but are substantiated by prac-
tical experience and observation of
high-definition images of various
numbers of lines.

During the experimental transmis-
sion from the Berlin Radio Tower,
on the ultra-short wave transmitter
installed by Telefunken, great diffi-
culty was experienced with regard to
the question of suitable transmitter
valves; this difficulty increased rapid-
ly with increased radiating power.

In the Year Book published by
Forschungs Institut der Allgeinenen
Electricitits (Gesellschaft (Vol.. . 3)
there is some very valuable data deal-
ing with cathode-ray applications,
Also shere is some very valuable in~
formation regarding the, Kerr, cell.
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RECENT

DEVELOPMENTS

A RECORD
OF

PATENTS AND PROGRESS
Specially Compiled for this Journal

Controlling ¢ Background *’
(Patent No. 408,656).

The background ‘¢ brilliancy ”’ of
each picture is automatically regu-
lated in accordance with variations in
the intensity of the received signals.
This object is attained by rectifying
a part of the incoining signals, and
applying the D.C. component to the
control grid of the cathode-ray re-
ceiving tube. As shown, the picture
signals, after amplification at A, are
passed through a resistance R in the

¢ Facsimile *’ Television
(Patent No. 408,678).

The usual practice is to design an
amplifier used for television reception
so that it gives as nearly as possible
a straight-line output, free from any
distortion due to valve curvature.
However, in television systems of
the kind mentioned below (Patent
No. R. 408,679) where the reproduced
picture consists of a simple black and
white design (e.g., the reproduction
of a moving tape carrying a printed

1
y The Marconi system for backa
Ky e grosund ¢ cortrol. Patent No.
~ 408,656.
G

—WW
e =[|1|||lle
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input circuit of a rectifying valve V,
the rectified output voltage being ap-
plied through resistances Ri1, Rz, to
the control grid G of the cathode-ray
tube.

The initial grid-bias on the tube is
such that when no signal is being
received, the cathode-ray is cut off,
and the screen S is black. As the
intensity of signal increases in the
‘“‘white”’ direction, the plate current
through the rectifier V decreases,
and the grid-biasing voltage falls off
accordingly, to make the viewing
screen brighter. On the other hand
when the normal picture signal de-
creases in strength, the brilliancy of
the background is automatically
diminished. - The usual synchronis-
ing frequencies are applied to the de-
flecting electrodes from two genera-
tors K, Ki.—(Marconi’s. Wireless
Telegraph Co., Ltd.)

news bulletin) it is found to be an
advantage to bias one of the valves
so that it operates as an anode-bend
detector.

In these circumstances only signal
voltages above a certain minimum are
passed through, all lesser voltages
being suppressed. This does not
produce any distortion, but on the
contrary gives a more clearly-defined
reproduction of the essential picture
outlines. As the same time the bias
tends to reduce ‘‘ static ’’ and simi-
lar interference, and also rules out
the effect of small light-and-shade
variations, such as are caused by dif-
ferences in the ‘“‘grain” of the paper
on which the facsimile messages are
written.—(Marconi’s Wireless Tele-
graph Co., Ltd.; R. J. Kemp; L. E.
Q. Walker, and E. F. Goodenough.)

Televising ¢* News Items *’

(Patent No. R. 408,679).

It has been proposed to use tele-
vision apparatus for transmitting the
facsimile of a movirg tape on which
news-hulletins or other messages of
importance have first been written or
printed. The apparatus necessary
for this kind of work is relatively

Figs. 1, 1a, 2 and 2a.

Diagrams illustrating the
televising of news.items. Patent No. R.408,679.

simple, since only. pure black-and-
white reproduction is required, with-
out any half-tones or intermediate
graduations of light and shade. At
the same time certain rather special
problems -arise in scanning the con-
tinually-moving tape.

For instance, owing to the move-
ment of the letters, shown: in Fig. 1,
in ‘the direction of the arrow, they
are liable to . appear somewhat
‘“ blurred,’’ as shown in Fig. 1A. In
order to overcome this defect; the

The information and illustrations on this page are given with permission of the Controller of H.M. Stationery Office.
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letters forming the message to be
transmitted are originally printed on
the tape so that the vertical parts are
narrower than the horizontal por-
tions, as indicated in Fig. 2. The
result of scanning then restores these
distorted shapes to the normal, so
that they appear in the receiver as
shown in Fig. 2A.

Another way of overcoming the
difficulty is to use a neon lamp ‘‘trig-
ger’’ as part of the receiving circuit,
so that any received signal above a
certain minimum value causes the
neon lamp to break down and apply
a sharply-defined impulse to the grid
of the next valve. This serves to
convert any blurred line into a clear-
cut one of uniform thickness.—(Mar-
coni’s Wireless Telegraph Co., Lid.;
H. M. Dowseit and L. E. Q.
Walker.)

Focusing the Ray
(Patent No. 409,221).

Fig. 1 shows a known arrange-
ment of cathode-ray tube in which the
beam from the cathode C, after pass-
ing through the central aperture in
the anode A, is focused by an outside
coil M, which causes the beam first
to diverge and then to converge to-
wards the screen, as indicated in
dotted lines. The usual deflecting
electrodes, for throwing the beam to
and fro, and up and down the screen,
are shown at E and E1, respectively.
It will be seen that the pair of con-
denser plates E are set somewhat
closer to the fluorescent screens than
the pair E1.

Because of this the beam is rotated
about a different centre when it
moves vertically to when it moves
horizontally across the screen,

is not equally focused over the whole
picture, but tends to be blurred, par-
ticularly at the outside edges of the
screen. It is possible to get over
this difficulty by arranging both sets
of condenser piates dead in line with
each other, but then distortion may
occur owing to interaction between
the two fields of force. The same
objection arises if one pair of con-
denser plates is replaced by a pair
of magnet coils.

Fig. 2.

Modification of cathode-ray tube.

Fig. 2.
Patent No. 409,221.

Fig. 2 shows the solution proposed
by the inventor. Instead of using
only two pairs of condenser plates
there are three, marked A, B, and
A1 respectively. The contro] volt-
age which moves the beam up and
down the screen is thus shared be-
tween the two pairs A and A1. The
plates Ar first deflect the beam verti-
cally into the line marked 1, and the
plates A then increase the deflection
still further into the direction marked

AUGUST, 1934

2. The middle pair of plates B are,
of course, arranged at right-angles
to the other two, though they are
actually shown in the same plane for
the sake of clearness. They serve to
swing the beam in the lateral direc-
tion, about the point marked O,
which is now the effective centre of
radius of the up-and-down move-
ment. The scanning spot of light is
thereby correctly focused at all
points on the screen.—(Telefunken
Co.)

Summary of Other Patents

(Patent No. 409,367).
Apparatus for televising', ball-
games and other out-door events, or
theatrical performances.—(Electrical
Research Products, Inc.)
(Patent No. 409,970).
Reproducing television signals on
the screen of a cathode-ray tube as
a series of dots instead of as a series
of lines in order to avoid striation
effects.—(T. Nakashima and K.
Takayanagi.)
(Patent No. 410,114).
Improvements in the preparation
of fluorescent screens for cathode-ray
tubes.—(Telefunken Co.)
(Patent No. 410,147).
Amplifier-coupling designed to re-

duce ‘‘aperture-distortion” in a
cathode-ray tube.—(M. Von Ar-
denne.)

(Patent No. 410,159).
Fluorescent screen containing zinc
or cadmium borate for emitting a
blue, green, or white light according
to composition.—(Electric and Musi-
cal Industries, Ltd., and [J. W.
Strange.)
(Patent No. 410,338).
Improvements in film systems of
television.—(Fernseh Akt.)

and, in consequence the spot of light

WO words ‘‘ phasing '’ and
T ‘‘ framing ' are used in con-

nection with the synchronising
of the vision apparatus at the receiv-
ing end with the moving element at
the transmitting end which are con-
fused by many people. An image is
said to be out of ‘‘ phase *’ when cor-
responding disc holcs or mirrors on
a drum, although revolving at the
same speed, are not strictly in step.
For example, No. 1 hole at the trans-
mitting end may be exploring the
subject at the instant when, say, No.
15 hole of the disc at the receiving
end is moving across the neon glow.
Under these circumstances the image
is split in the direction of scan.

PHASING AND FRAMING

To phase the image correctly the
motor speed needs to be altered
slightly to allow the image to drift
at right angles to the direction of
scanning and thus get it centred cor-
rectly. 'That is to say, in the case
of vertical scanning, the image must
be moved bodily to left or light, so
that the centre of the subject scanned
is seen on the vertical centre line of
the viewing screen.

VISIT STAND No. 10
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That may not bhe sufficient to give
you everything you require, however,
for if you have a toothed-wheel syn-
chroniser.it may be set on the shaft
in an incorrect angular position, so
that although the image is ‘‘phased”’
it is not ‘‘framed.’”’ In this case the
top and bottom of the picture may
appear interchanged, the division
being horizontal. This can be recti-
fied by moving round the motor car-
case and synchronising mechanism
bodily to raise or lower the image
and bring it into frame. In the case
of the Baird apparatus a framing
knob brings this about through the
medium of a pinion and toothed
sprocket. !


http://www.cvisiontech.com

Est.

PETO-SCOT

FIRSTWITHEVERYTHINGNEW N

1919

4

TELEVISION ot OLYMPIA

TRADE NOTE
EI'O-SCO'IT will again be FIRST in giving IMMEDIATE DELIVERY to enthusiasts everywhere of the many new and interesting Traders are cordzally m-
Televnnon developments that will be a feature of Radiolympia this year. Old customers need no introduction to our famous vited to send
and popular system of postal trading for CASH, C.O.D. or H.P. New customers can order with confidence in the knowledge that behind ordns /or TELE VISION
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want. Nowhere else will you obtain such prompt execuuon of your order, lower prices or easier terms. Discounts.

PETO-SCOTT uNiVERsAL
TELEVISION

MOTOR

THE BEST
TELEVISION
MOTOR ON THE

PECIALLY designed for Television and built to stand

hard usage,yet runs with the perfect precision so essen-

tial to Television. 1° diam. spindle extended 147 each
side. Each end bearing screwed for synchronising gear.
Heavy cast aluminium frame ensures freedom from vibra-
tion and noise. Self-oiling bearings pro-
vide even running. Armature and field
coils accurately wound. Absolutely Uni-
versal for or D.C, Mains, 200-240
glts and A.Q 40 1o 60 cyclu. Cash or

. Post 30/, -,
6-volt (Banerym'i'
All models with stand, 2/6 extrn.

and 6 monthly
payments of 4/9.

—PET0-SCOTT 75/- DISC TEI.EVISIUN. KIT

ASSEMBLED IN 30 MINUTES

research

Peto-Scott, Pioneers in Telcvmon since l927 have, lhef conndemble
, produced this **
Kit, of which Efficiency and Ecnnomy are the keynotes. Peto-Scott’s
huge production resources, coupled with their Easy Way System, put
this splendid Kit within the reach of all.

up-to-t| te ”" Disc Tel Receiver

NO SPECIAL TOOLS REQUIRED

batte:

Designed to work from any 3-valve
or mains set, the Peto-Scott 75/-
elevision Rece:ver is supplied in Kit
form, an
Television anr an

YOURS FOR

cnmpnses

Peto-Scott Universal
d stand ; controlling
g d and ready bled
chassxs. S!roboscoplc 16" scanning disc; -
Lens and lensholder ; Neon Lamp an
holder, together with
It is nbmlu!ely complete down o the last
screw and
print with assembly, wiring and operating
instructions included with every Kit.

Cash or C.0.D., Carriage Paid, 75/-.

sundry small parts,
piece of wire, Full-size Blue- and J1 monthly

payments of 6/3.

—PETO-SCOTT
SYNCHRONISING GEAR KIT

ESIGNED by one of the foremost Television

Technicians and constructed of specially select

materials to ensure perfect lynchromsmg, there-
by reducing floating images to a minimum. mplete
kit of parts comprises one Mild Steel frame with end
bobbin supports. Slotted to permit of precise adjust-

ment of pole pieces, 2 assembled laminated pole pieces,
ready wound bobbins, 2 ebonite Y P

handles for ease of control.  Easily LR L

assembled at home, no skill required. -

Ready_to mount on either end of Peto-
Scott Universal Motor. flete Kit and T Month!
Cash or C.0.D. Post free. payments 0]5/

spindles. Scanning holes
uniform i
Madein 2 sizes and ready for lmmedmte use '16° diam.

PETO-SCOTT
SCANNING DISCS

ACH disc is of light
uge aluminium, dull
ck one side, and

centres cut out to reduce
weight. The centre boss is
an 8-ribbed black bakelite
moulding. Each rib being
faced white to give true
stroboscopic  effect, an
thercby VISUﬂl Spced mdl-
cation, eavy brass bush
insert with Grub screw
provide simple and accu-
rate f!xmg for *’ motor
perfccll?' punched to secure

without pr

20" diam. 12/8 (Postage 9d. extra).

PETO-SCOTT
UNIVERSAL MOTOR RESISTANCES

Baseboard Fixed Type

UNIVERSAL resistance_for controlling Television
Motors on either A.C, or D.C. from 200 to 240 volts.
Fixed Type (Baseboard Mounting). Accurately

wound on porcelain air-cored former to a total resistance
of 1,600 ohms, tapped at 600, plus 250, plus 150, plus 150,
plu’ 150, plus 150, plus 150 ohms ; carrying capacity,
0.25 amps. at 240 volts without overheating.

Variable Type (Panel Mounting)

A’perfect, variable controlling resistance wound to 150 ) ohms

and mrrymc safely 0.25 amps without overheating. Smooth

action and perfectly continuous contact over whole wmdlng

ensures the delicate control vital to easy adjustment of correct
speed. Both the fixed and variable types are

required to secure perfect voltage regula- I I

tion. Cash or C.O.D. Per Pair. Post free.

PETO-SCOTT MIRROR SCREW SPARES

v

T

NE of the cheapest nnd most satisfactory forms of
Television scanning is by means of the newly devised
Mirror Screw. You can easily build your own from
Peto-Scott components. Ead) part is a perfect example of
the mechanical engineer’s art, and the chromium-pla
and optically polished plates give a perfect and undistortad
reflecting medium, thereby providing a sharp and even.ly
lighted image. SPARES LIST.
Mirror edged plates, drilled finished dull black. each 1 0
Brass Centre Boss eomplete with locking nuts and
bored for 1” spind| ach 2 8
Moulded Bakelxte end plates, 8 ribbed and vnd:
heavy brass insert, 9 long .. v. per pair 4 6
¥ mlld steel spindle, accurutely ground for perfect
g inside Centre

Postage extra on t;rders under 10/-

Descnbed in last month' Issue.,
. KImeAr i «pr
i Comprising Author's Kit i As for E;r AB Btsline

of first si)ec fied compo- :
nents exclus mq

: valves. Cash or
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nnd 11 monthly payments
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—TELEVISION RECEIVER—

PETO-SCOTT Television Lenses are produced for Peto-
Scott by one of Britain's leading lens manufacturers.
Guaranteed of high optical accuracy, ensuring undlstortad
magmﬁcanon of image. r
* Bi-convex Lens for Disc Receiver Set 5 6
6" Bi-convex Lens for Disc Receiver Set .. 13
1 pair Matched Bi-convex lenses (2° and 4°) for Disc
Receiver Sets

All types are stocked, and eny individusl requirements
can be supplied on apphmnon

=PETO-SCOTT TELEVISION LENSES=

IMPORTANT. Miscellaneous Components, Parts, Klts.

Finished Receivers or Accessories for cash, C.0.D.
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of your wanis. We wxll auole you by yetum
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ONLY). OVE, EAS CUSTOM.
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Rapid Progress in American Television

Considerable Headway Revealed at |.R.E. Convention,

MERICAN radio manufactur-
Aers, as a general rule, are very

keen to advertise any new ideas
they may develop.

If the same remarks apply to the
television manufacturers, we in this
country would be able to learn a con-
siderable amount about the proposed
arrangements for television broad-
casting that are now being made
over there.

EMPIRE STATE |4}
BUILDING !

Map showing the area over which the
transmissions were made.

The average man in the street does
not realise that technically speaking
television is an accomplished fact and
providing that certain transmitting
but economic troubles are overcome
it will be quite common to see com-
bined radio and vision apparatus.

The only snags are the cost and
the lack of a definite policy. To prove
that this state of affairs is not con-
fined to this country it is interesting
to note what the television engineers
of America think about it and the
opinions they voiced at the recent
I1.R.E. Convention at Philadelphia,
where the brains of the radio indus-
try congregated.

Remember that America, as far as
television is concerned, is on a level
with us and so what is being done
over there can, or probably has been
done over here. The technical pro-
gress in the States has shown that
television has a definite entertain-
ment value evea at this early stage.
One of the most up-to-date transmit-

ters has been erected on top of the
LEmpire State building in New Yori
City for vision experiments on ultra-
short waves.

For quite a long time it has been
possible to send out programmes to
Camdzn, some go miles distant, but
these were restricted to plays and set
scenes in the studio. Now for the
first time in that country successful
transmissions of outdoor scenes have
been made. This means that race
meetings, boxing contests, or any
outdoor functions can be broadcast.

Actually, outdoor scenes that took
place over a mile from the transmit-
ter were sent out from Camden to
New York. The transmitter was
linked to the scene of action by means
of a cable 1,500 feet long, then
broadcast over go miles via a relay
point at Collingwood to New York.

Both vision and sound were on the
ultra-short wavelengths and it was
claimed by the R.C.A. engineers that
synchronisation was perfect. With
a power of only two or three kilowatts
the field strength at go miles was ex-
cellent and the picture definition equal
to the standard 8 mm. home movie.
At the convention a very large screen
used for lantern projection was em-
ployed and pictures thrown on it of
photographs of the cathode-ray re-
ceiving tube. With this high degree
of magnification the horizontal scan-
ning lines were visible, but the defi-
nition was of a very high order.

The developments on the technical
side, it was stated, have been largely
made possible by the design of the
Iconoscope cathode-ray scanner for
which Dr. Zworykin was awarded
the Morris Leibmann prize for 1933.
This device is capable of much
greater detail than the remainder of
the system and because of the charac-
teristic of the cathode-ray tube it is
possible not only to change the focus
for close-ups, but fade-outs are also
possible.

By proper change of deflecting
voltages the point of interest can be
moved from the actual centre of the
picture to one side in the same way
as a photogher uses the rising or
falling lens board or moveable back
to the camera. For these changes of
view the camera need not be moved,
a great technical advantage.

W. R. G. Baker, vice-president of
the R.C.A. Company, spoke at length
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of the costs of setting up a national
television system. [

He estimates that the receiver is
the least troublesome part of the
equipment and that it should cost
about 300 dollars (about £75). The
main expense comes in the provision
of the transmitting network which
has to be a short-wave equipment,
and he estimates that some 8o trans-
mitters would be necessary to serve
the country with a probable public of
700,000.

This would require an expenditure
of $40,000,000 and to keep these
stations running, including the de-
preciation costs, would account for
$58,000,000 anaually. The present
investment in the American broad-
cast industry is only about
$25,000,c00 and this has been built
up over a period of ten years.

Then again, a broadcast station
radiates some 5,000 hours per an-
num. A television service would
have difficulty in reaching half this
amount. There are some 300 new
films produced each year in America
and the transmission of these would
account for about 400 hours. Allow-
ing a similar time for the transmis-
sion of all the new plays put on in
New York and adding shorts and
news reels, the total time would prob-
ably not reach 2,000 hours.

JERSEY

Y\ Receiver Locahion
(Cou.l Ncswooo)
\

PHILADELPHIA

N EW

Mr. Baker suggested that the main
problems ahead of television are not
technical so much as economical, and
that the industry will have to be
handled on special lines if the tele-
vision service which the public is
patiently awaiting is to come to
fruition.


http://www.cvisiontech.com

AUGUST, 1934

TELEVISION AND ADVERTISING

SPECULATIVE article ap-
A peared in a recent issue of the
Advertising World on the pos-
sibility of linking television up with
advertising. As a matter of fact
this is receiving the consideration of
concerns which are at present respon-
sible for sponsored broadcasting and
the prophetic ideas expressed in the
article are of interest if not imme-
diately practicable.
The writer says:

In America, particularly, tele-
vision has been used frequently as
a medium for publicity. One of
the most ambitious efforts in this
direction is accredited to the recent
nine-day demonstration arranged
in the New York departmental
store of R. H. Macy & Co. 1In
this instance one of the windows
was equipped as a television trans-
mitting studio and reception was
shown on a five-foot screen, in a
theatre on the fifth floor.

The demoustration is credited
with attracting a total of over
150,000 people to the store, within
the nine days, and in addition to

entertainment  the commercial
angle was thoroughly exploited by
televising such objects as wearing
apparel, etc., accompanied by a
sales talk as running commentary.

In the States there are now
about thirty transmitters putting
television programmes ‘‘on the
air '’ either on regular programme
schedules or experimentally, using
direct pick-up from televised
scenes and objects, or from films.
Several of these transmitters,
sponsored by commercial interests,
are already using the new medium
for sales propaganda purposes.

A new system of ‘‘ wired tele-
vision,'’ recently perfected by
British television interests, is
shortly to be put into operation
which will make it possible to
utilise television as a propaganda
medium without the necessity for
any radio link.

The new system will put tele-
vision programmes, sponsored by
advertisers, into the ‘‘ networks *’
of the radio relay services. A new
simplified  television  receiver,

TELEYISION

which can be mass-produced at
very low price, will be installed
in the houses of those who are pro-
vided with the relay service. No
initial charge or rental will be
made for the equipment, but in-
come will be derived from adver-
tising revenue received from pro-
gramme sponsors. The sponsors
will form two main groups, the
first covering such commercial in-
terests as local stores, dairies,
laundries and similar public ser-
vices who will rake time on the
network to put on direct pro-
grammes of their own from the
relay studio or by means of a port-
able television transmitter which
has been designed for this service.
The second group will cover
national advertisers who will pro-
vide recorded vision programmes,
samples of their products and ac-
companying sales talk to be put on
the wires from the studio.

This newest propaganda will
form a direct link between sales
counter and the housewife, enab-
ling the sponsor to display his mer-
chandise to thousands of prospects
simultaneously.

WE SUPPLY all

FOR CONSTRUCTING

THE NEW <“BAIRD”

CALL, WRITE OR PHONE

Phone—EALING 5394.

GENUINE “BAIRD” COMPONENTS

TELEVISOR

AND ALL COMPONENTS SPECIFIED IN * TELEVISION **

L.LEAMAN, 97 Northfield Av., W. Ealing, W.13

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

receiver that is not in use.
else has been looking for.

on the last page of this ]ournal
of your gear and send it in to :—

ADVERTISEMENT DEPT.

be prepaid.

YOUR OLD COMPONENTS.

It often happens that one has a batch of components or a
Why not convert this unwanted
apparatus In cash ? It may be just the very thing somebody
You can dispose of it quickly and
cheaply by advertising it in the Prepaid Advertisement column
Prepare a brief, clear description

The charge is 2d. per word with a minimum of 2/- and it must
Have a look through your apparatus now.

o

THE OSRAM PX.4.

‘For greatest undis-
torted Power in its

TELEVISION Class.
58/61 FETTER LANE, E.C4 Price
16/6 each.

ACKNOWLEDGED THE
FINEST POWER VALVE

The
OSRAM
PX.4

Either in single
output stage or
in"push-pull.

sid

valves

MADE IN ENGLAND

Better service results from mentioning ** Television **
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The

Frequency Band
Problem
in Television—lI|

By E. L. Gardiner, B.Sc.

ISCUSSIONS raged in the technical Press about
Dthree years ago, as to the strict validity of the
accepted side-band theory of radio transmission,
and whether it was possible to separate transmissions
so closely spaced in carrier frequency that their side

This is the second and concluding instalment of anlarticle

discussing the width of frequency band necessary for

television and suggesting some lines of attackjon what
is one of the major problems.

bands actually interlaced. The experimental work and
discussions on this matter brought much useful infor-
mation to light, and is responsible for most of the im-
provements in modern radio receiver design brought
about by the general acceptance of the method of de-
sign in which the low-frequency circuits are ‘‘ tone cor-
rected >’ to restore to their full proportion the higher
modulation frequencies which have been weakened by
side-band losses in the over-selective tuning circuits.
Nearly all sets employ this technique to-day, and thei
excellent combination of selectivity and tone quality is
largely due to it.

AugusrT, 1934

The side-band theory, however, has emerged from
these discussions with fiying colours, if a little extended
and clarified; little has been heard of those who criti-
cised it since the publication of a most comprehensive
blue paper by Colebrook, under the auspices of the
Department of Scientific and Industrial Research, Re-
port No. 12, 1932, in which the position was very
clearly summed up, and the evidence for modification of
the theory largely demclished.

Modulation
and Frequency

The second theory which I must stress for a clear
understanding of this problem is the one already re-
ferred to, that a carrier cannot be modulated by a fre-
quency higher than itself; which is another way of say-
ing that one cycle of thz carrier frequency is the brief-
est unit of modulation with which we can deal, and
must therefore be associated with the smallest element
of our television image, the ‘¢ picture point’’ as de-
fined here.

Modulation problems, if considered generally, de-
mand mathematical treatment, whereas this article is
intended for the reader well provided with common-
sense but lacking mathematical training, but considera-
tion of certain easy cases will show how impossible it
is to modulate with frequencies higher than the carrier
frequency. = Were it not so, many most intriguing
things would enter the realms of possibility, such as
the conducting of short-wave transmissions about the
world to their destinations by means of long-wave car-
riers, free from fading and many other losses !

Consider the simple case of two sine waves added
vectorially in which the amplitudes are equal, that is
a carrier-wave 100 per cent. modulated by a higher fre-
quency. Draw this, and you will find that the resulting
wave-form is identically the same thing as the higher
frequency modulated by the lower. The carrier and
modulation have simply changed
places, and the result is indistinguish-
able from a high-frequency modulated
by a lower one, which we had hoped
to avoid. The case of modulation
within one cycle of the carrier is ob-
viously equally impracticable, that is
if we tried to.impress the effects of
two or more ‘‘ picture points '’ upon
the one carrier cycle.

Some means of distinguishing be-
tween the two must be retained
within the cycle, and this implies
either a change in wave-form or in
phase relationship. Both are equiva-
lent to the introduction of higher
modulation frequencies into the car-
rier, which we have already decided
is impossible, the first very obvi-
ously. Moreover, any variations in
phase within the scope of individual
carrier cycles would be effectively

The German Post-Office bas conducted excperimental transmissions of television on ultra-short waves, lost in the course of radio transmis-

from the Funkturm ever since 1932. A second ultra-short wave transmitter has recently been added  gion and reception, from the action

and it is hoped to start a regular experimental service for sight and sound at the time of the opening of
the German Radio Exhibition, 1934. The picture transmitted will be the new German standard 180 o
lines 25 frames per second.  The photograph shows the aerial feeder cable and comnterpoise on the top of tuned circuit.

the Berlin Funkturm.

of even one fairly lightly damped

(Continued on page 374.)
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“ An Optical Paradox *
(Continued from page 359.)

have P* = n/4 or P = 0.886 approxi-
mately. This represents a better
lens than the best photographic ob-
jective yet made, which has an aper-
ture of P = o.99 (the ‘‘ goodness *’
of a lens increases, of course, as the
P-number decreases).

Lenses
Not Perfect

It might be thought possible to
produce a pin-point of light, very
small, but amazingly intense—so in-
tense that we might disintegrate
even a piece of platinum upon which
it was focused—by forming an
image of Sirius at the focal point of
a good lens. Unfortunately, even
the best lens is not a perfect instru-
ment, and will not produce very
small images. The smallest image
which can be produced by a simple
objective lens has a finite radius,
calculated by Airy and given by:

r
r o= 1.22 —
D
where f is the focal length of the
objective lens,
A is the wavelength of the
light considered.
D is the diameter of the ob-
jective-lens.

This formula has already been ex-
plained by Professor Cheshire in
these columns (see TELEvisioN, Vol.
1, No. 3, p. 17).

Thus, it will be seen that the
‘ most efficient optical system ’’ is
not a concrete thing like a motor-
bus, but depends upon complex con-
siderations, not the least of which is
how much one is prepared to pay
for a lens. One thing that does
emerge, however, is that in the case
of simple systems such as those in
which a small aperture is to be
brightly illuminated (for example, for
mirror-drum or lensed-disc scanning)
the best condition is obtained when
the source itself is brought up
directly behind the aperture, and no
condensing lens is used.

“TELEVISION"”
STAND No. 10
AT OLYMPIA
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JUST PUBLISHED

TELEVISION

THEORY AND PRACTICE
BY

J. H. REYNER
B.Sc., A.C.G.I., AM.LE.E., M.Inst.R.E.

THE recent rapid developments in Television have brought the subject to the
notice of many experimenters who have hitherto felt that the matter did not
warrant serious attention. This feeling has to some extent been fostered by
the inadequate and over-exuberant information which has been published
from time to time.

I have attempted in this book to treat Television in its true light, that or
a science which does not hesitate to face difficulties and to assess facts at their
true value. As far as possible the subject has been considered from the first
principles and an attempt has been made to convey fundamental information
which will be of real value to the student of the subject. =

The matter is presented in such a way that it is readily intelligible to the
practical reader, but at the same time theoretical considerations are discussed
in considerable detail where necessary. The reasons for the use of the various
arrangements employed are set forth wherever possible instead of mere
dogmatic statements of fact.

Since the majority of these interested in Television will be-concerned with
the reception of the signals, the subject matter is mainly centred around this
angle of the problem, although some data regarding photocells is included.

In particular the book does not concentrate on any one system. Both
mechanical and electrical (cathode-ray) systems have been given impartial
treatment. Data is included which will enable full use to be made of new
developments in either field ‘as these become practicable.

In any art which is so rapidly changing, detailed descriptions of actual
methods and systems are liable to become out of date in a very short time.
For this reason the descriptive matter has been reduced to a minimum, only
those examples having been included which are likely to point the way to
future developments. It is hoped that by this means the book will prove a
useful contribution to the literature on the subject.

Demy 8vo, 208 pages, illustrated, 12/6 net; postage, 9d.

FIRST PRINCIPLES OF TELEVISION

By A. DinspaLg, M.LR.E. Demy 8vo. Illustrated. 12s. 6d. net, postage
od. ‘“ This is an admirable book, and Mr. Dinsdale is to be congratulated not
only upon the manner in which he has dealt with his subject, but upon the
excellent and convincing explanations he has given to describe certain
phenomena. It is a book which can be recommended not only to the more
advanced student of radio, but also to the average intelligent person desirous
of accurate knowledge concerning this most interesting development of radio
art.,”—World Radio.

CHAPMAN & HALL, LTD., 11 HENRIETTA STREET, LONDON, W.C.2.

When’ replying to advertisements, please mention ** Television ™

373



http://www.cvisiontech.com

TELEYISION

“The Frequency Band Problem ™
(Continued from page 372).

If this fact be accepted, then it follows necessarily and
at once that the band-width of the ratio transmission
cannot be less than the maximum frequency generated
by the television transmission, whatever this may hap-
pen to be. Much impiovement may be obtained by
reducing this maximun frequency in ways suggested
earlier, and by making the most economical use of the
frequency band by concentrating the energy of the tele-
vision signal as far as possible into the lower frequency
portion of the spectrum, and by avoiding in every way
possible the generation of frequencies which are not
absoluteiy essential to convey the actual information
contained in the image; but when such reductions have
been carried as far as possible, the resulting frequency
band determines the minimum frequency band radiated
by the radio transmitter.

This result follows rigidly from our accepted theories
of transmission, and cannot be avoided unless such
theories are more or less completely abandoned.

Of course, the statement that the minimum radio fre-
quency band radiated is not less than that generated
by the television transmitter does not represent the
state of current practice, in which it generally exceeds
this by at least two to one. The methods of modula-
tion usually employed in radio transmission demand
that the highest modulation frequency shall not exceed
about 10 per cent. of the carrier frequency employed
if distortion effects of various kinds are to be avoided.
This, as we well know, implies the use of very high
(‘Earrier freguencies in the ultra-short wave region if
the band generated at the television apparatus is a wide
one, as in present forms of high definition apparatus.

Clearly, however, there is no fundamental reason why
the carrier should not be lowered up to the limit arrived
at in the foregoing discussion, in which it equals the
highest modulation frequency used; the figure of 10
per cent. being only dictated by practical considerations
of communication engineering. To approach this ideal,
however, means abandoning the conventional systems
of modulation, such as the Hiesing or choke control
most general in sound broadcasting ; and the evolution
of special methods.

The logical limit is reached if the ‘‘ picture point ’
frequency is made to act as the radio carrier frequency.
An effect of this sort was actuallv obtained in very
early television work in which the light ray falling on
to the photo-cell in the transmitter was interrupted by
a ‘‘ chopper disc ’’ at a high rate, thus generating in
the cell a carrier frequency, photo-optically modulated
by the image signals. This disc was on occasions syn-
chronised to operate at ‘‘ spot frequency,’’ thus pro-
ducing a signal which could be amplified by amplifiers
tuned to this frequency, or radiated as a radio signal.

More recent work in France has employed amplifiers
in which the ‘‘ picture point ’’ frequency generated
from a local oscillator is injected into them at an early
stage, and then modulated by the photo-cell impulses
to give a signal of the scrt under discussion. In recent
work in this country a similar signal is produced even
more simply by the ampglification of vision impulses al-
ready rich in the ‘ spot frequency.’’

It is not my intention to discuss here, however, the
various means of producing signals of this general type,
but, rather to point out that they seem to represent the
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absolute limit in the reduction of both carrier frequency
and modulation frequency band, and also that such a
signal when radiated has an enormous side-band spread
extending from zero frequency on the one hand to twice
the carrier (in this case the ‘‘ picture point ’’) frequency
on the other.

This would seem to introduce special problems in re-
ceiver design, since many other transmissions will fall
within this band of from the carrier down to zero cycles,
and must somehow be excluded from the receiver with-
out the use of ordinary selective methods which would
eliminate the whole of the television modulation.

It is suggested that owing to their exceedingly tran-
sient nature and their symmetry about the carrier fre-
quency, these collossal side-band effects would be sub-
ject to a cancellation effect in an ordinary receiver tuned
to some other station, 2nd would therefore be inaudible.
This would seem very probable on purely theoretical
grounds, or in an empty ether such as might be simu-
lated in the laboratory. It is easy to grasp in the case
of a receiver tuned to the television carrier, and per-
haps less easy in the cose of one tuned to some other
wavelength which falls within the side-band area of the
vision signal; since in this receiver the side-bands will
not be symmetrically received.

Effect of
Heterodyning

I find it difficult myself, however, to grasp how such
a transmission could remain inaudible in the crowded
ether with which we are blessed or cursed to-day, since
the presence of other stations unsymmetrically placed
around the vision carrier, but well within the side-band
will heterodyne these side-bands and render them un-
symmetrical. One would expect that in a receiver
tuned to one of these other stations, the heterodyne
transient effects caused by the momentary incidence of
a vision side-band impulse would be strongly audible,
having a character somewhat similar to an atmospheric.
This is a matter on which I am sure the results of ex-
haustive experimental test is awaited with interest.

This brief and necessarily incomplete résumé of the
frequency band problem in television would not be suffi-
ciently complete without some reference to a type of
system typified by that of Farnsworth, which may be
regarded as intermediate between the two classes pre-
viously described. The characteristic of this system is
the reduction of frequency band by the omission from
the transmitted signal of some of the highest fre-
quencies generated in the television transmitter itself;
these missing frequencies are then replaced or synthe-
sised in the receiving amplifier by a form of harmonic
generator operator by the remainder of the signal, and
are restored in very much their original form.

This process seems very parallel to the use of audio-
correction now so common in sound broadcast receivers,
and is in fact very mildly applied in any television sys-
tem employing corrected amplifiers to increase the high
frequency response to compensate for unavoidable
losses and aperture effects. It only becomes a definite
system, however, when high frequencies are intention-

ally suppressed in the radio transmission, and restored

at the receiving end. Such an economising arrange-
ment might be used with advantage in addition to other
lines of improvement hinted at in the earlier part of
this article, to still further extend the possibilities of
vision broadcasting.
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FIDELITY

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

FERRANTI COMPONENTS

AUDIO, OUTPUT AND PUSH-PULL
TRANSFORMERS

MAINS TRANSFORMERS
CONDENSERS
RESISTANCES

SMOOTHING CHOKES
RADIO METERS
RADIO VALVES

I=ERRANTI

COMPONENTS

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

TELEYISION

Chassis Mounting

VALVEHOLDERS

ONLY CLIX Chassis Mounting
Valveholders with their Resili-
ent Sockets can provide that
perfect contact between valve-
pin and sockets which is essen-
tial for the efficient and silent
working of Television and Radio
apparatus. It is because of this
reliable contact, super low-loss
design and their sound construc-
tion that these Valveholders are
continuously specified in the
technical press and for the
TELEVISION RECEIVER
described in previous issue.
* STANDARD TYPE.
4-Pin, 8d. 5-Pin. 9d.
* FLOATING TYPE.
7-Pin, 1/- 9-Pin, 1/3
AIRSPRUNG TYPE.
4-Pin, 1/2 5-Pin, 1/3

Clix American and Continental
Specified for the types also available.
Television Receiver Full details sent on request.

LECTRO LINX LTD.

79a, Rochester Row, London, S.W.|
Telephone : Victoria 3541.

THE

TELEVISION SOCIETY

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

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

Oc¢dindry Fellows are elected on a Certificate of Recommendation

signed by Two Ordinary Fellows, the Proposer certifying his personal

knowledge of the Candidate. The Admission Fee for Fellows is half-a-

guinea, payable at the time of election, the Annual Subscription is £1

payable on election, and subsequently in advance on January st in each

year, but the Annual Subscription may be compounded at any time by
the payment of Ten Guineas.

Any person over 21, interested in Television, may be eligible for the

Associate Membership without technical qualifications, but must give

some evidence of interest in the subject as shall satsify tche Committee.

For Associate Members the Entrance Fee Is S/-, payable at the time of

election, with Annual Subscription 15/-, payable in advance on January Ist
in each year.

Student Members.—The Council has arranged for the entrance of
persons under the age of 2| as Student Members, with Encrance Fee 2/6
and Annual Subscription 10/-, payable as above.

The Ordinary Meetings are held in London on the second Wednesday

of the month (Occober to May inclusive) at 7 p.m. The business of the

meetings Includes the reading and discussion of papers. A Summer

Meeting is usually held, and affords Members the opportunity of in-

specting laboratories, works, etc. A Research Committee and the

preparation of An Index of Current Literature are active branches
of the Society's work.

The Journal of the Television Society

is published three times a year. All members are entitied
to a copy ; and it is also sold to Non-Members, at an annual
subscription of |5/~ post free.

Forms of proposal for Membership, and further information

regarding the Society, may be obtained on application to the

Business Secretary, J.J. Denton, 25, Lisburne Road, Hampstead,
London, N.W.3.

The highest degree of efficiency!

TELEVISION
DEMANDS that only
components of proved
reliability be chosen.

SOUND SALES

wide range of Television
Components are worthy of
your consideration. They
are used by leading Tele-
vision companies and are
consistently specified by
well-known designers of
television apparatus.

TRANSFORMERS AND CHOKES

Cathode-Ray tube excitor transformers. Input 210/230/250. H.T.
secondary 1,000 v, at 5 m.a. 1-0-1 ac 1.5 amps. .75-0-75 at 1.25 amps. Type
ED/1000. N.8.—No additional 2 v. accumulator is needed for the tube heacer.
Specially designed for the Edison Swan Cathode-Ray tube—as supplied to
Messrs. Edison Swan, Ltd., and recommended by them ... £3-0-0
Scparate H.T. and L.T. excitor transformers, for use with Cossof tubes
as described by Mr. Haynes in the ** Wireless World ** Cathode-Ray Oscillo-
graph. Type HTC/3000. H.T. transformer maximum inpuc 240. H.T.

secondary 0-1500-3000 at 50 microamps ... £2-0-0
L.T. transformer. Input 0-120-220-240 pilot winding 3.5 v. ac .5 to | amp.
Rectifier winding 0-2-4-6 v. e £1-0-0

Special Heavy Duty 30 Hy. L.F. Choke (Type S.R.C.1250) as exclusively
specified for ** The Standard Television Receiver.” Also suitable as a
speaker replacement choke for the new 6 watt ** Wireless World Monidial."”
D.C. resistance !,250 ohms, inductance 30 henrys ac 120 m.a. ... £1-5-0

the Experts ...............O......:
= Werite for Special
Television
Components
2 "
Tremlett Grove List V.
Highgate. London N.19 0 essesessssasccncsncsee

SOUND SALES ttd.
Phone: Archway 1661-2

Advertisers like to know you saw it in ‘“ * Television * *’
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overall diameter. Any other fairly
accurate drum can of course be used,
but if one of larger diameter is
chosen slight modification of the
motor bracket may be necessary.
One word of warning is necessary in
connection with the Unisphere kit,
namely, when the drum has been
assembled it is not normally bal-
anced, and the motor should not be
run up in speed rapidly until the
drum has been balanced, or very

put a 1 in. 4 BA screw through each
hole. Afier fixing each screw with
one nut, additional nuts can be put
on to individual screws as may be
necessary to balance the complete kit.

A later article will give details of
final constructional points and ad-
justments, and a suitable amplifier
will be described. The transmitter
and amplifier are capable of modu-
lating a cathode-ray, tube direct from
any object having a fair degree of
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Iin.x1in.Xgin.; 1 sheet alumin-
ium (16 s.w.g.), 14in.x17in.; I,
16 in. length curtain runner (obtain-
able from Woolworth’s); 4 cranked
runners for above (see diagram B,
Fig. 4); 1 six-volt motor (Mervyn);
1 mirror drum (Mervyn Unisphere
kit); 1 objective approximately 1 in.
dia., 4 in. focal length; 1 condensing
lens (bi-convex) approximately 2 in.
dia., 3 in. focal length; sponge rub-

2 BA
(Co)]

wal

Fig. s (above).—Method of mounting thellenses.
Fig. 6 (right).—Details of second aperture and-mirror mount.

OF MOUNT.

/7 —2BA.CLEAR ',7\
2% 4| ] i % <
U 15
¥ 14!
3 . - "
1% 1 :
% V4" SQ.HOLE
+ ,} (DRILL 3¢ AND FILE)
- 1 1%
] \y\
HOLE TO [P > 72 .,
SUIT LENS 14 Mask (a) 4y ] LONGEBTHAN w:ow‘ggm
(b ALLIN 16 SW.G.ALUMINIUM ] 0%
—1-OFF
~>gBA
6BACLEAR /(""";:0"
CROSS SECTION C /

2 SMALL CLIPS BENT
TO SUIT MIRROR

MIRROR MOUNT  (b)

violent vibration will be experienced
which may lead to some mechanical
damage. The writer found that the
most successful way of balancing the
drum was to drill a hole in every
other spoke of the drum at a distance
of about 2 in. from the centre, and

contrast and not larger than 5 in. x
104 in.

Materials
Required

One wooden baseboard, 3% in. x
gin. .x z0in.; 2 wooden battens,

ber, screws, black enamel, etc.; 1
S.B.C. baseboard-mounting lamp
holder; 1 six-volt 24-watt S.B.C. car
lamp; 2 five-amp. tumbler switches;
1 resistance for controlling motor
(Peto Scott); 1 plane mirror approxi-
mately 2 in. square.

German Ultra-short Wave Receivers —A

second ultra-short wave
transmitter in  Berlin has
created the general impression that
the German authorities intend start-
ing what will be, at the outset at
least, an experimental television ser-
vice for sight and sound on ultra-
short waves with one hundred and
eighty lines and twenty-five frames
per second. The erection of the
second transmitter has been consider-
ably delayed. It was first expected
to start the experimental service on
May 1st, but some delay has been
occasioned.

N EWS regarding the erection of
a

Recent Post-Office tests have
shown that the power of the ultra-
short wave station is sufficient to
provide the whole of Berlin with
adequate high-definition television
reception.

At the last German Radio Exhibi-
tion held in August, 1933, the public
were able to see one-hundred-and-
eighty-line, twenty-five frames per
second pictures, but these were
shown on laboratory models. Mean-
while a lot of work has been done
and recently Loewe Radio have sup-
plied the German Post-Office Labora-
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tories with two complete ultra-short
wave combined sight and sound re-
ceivers.

The new Loewe receiver, which in
its outer form greatly resembles that
shown at the last Exhibition, con-
tains a combined super-het receiver
for simultaneous reception of sound
and sight. It is stated that the pic-
ture is perfectly steady, is well
illuminated and that detail is suffi-
cient for really enjoyable reception.

It seems likely that Berlin listeners
will actually be able to enjoy tele-
vision this winter,
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Constructors’ Circle
Additional Members

J. T. Fletcher, 21, Stafford Road, Shef-
field, 2; H. W. Hibben, 16, Selborne Road,
Littlehampton, Sussex; J. A. ]. Street, g9,

Tower Road, Four Oaks, Birmingham;
C. E. Marshall, * Richmond,’”” Dominion
Road, Glenfield, Leicestershire; M.

Pocock, 27, Linden Grove, Rumney, near
Cardiff; N. S. Hinton, 84 Browning Avenue,
Worcester Park, Surrey; C. S. Franklin,
60a, West Street, Chipping Norton, Oxon;
E. H. Wright, ‘ Limberlost,”” Coppice
Drive, Wraysbury, Bucks; D. Morris, The
Nook, Babell, near Holywell, NW.; A, E.
Hanks, 435, St. Martin’s Close, Winchester ;
F. H. Rosson, Iliford Cottage, Bunkers
Hill, Denmead, Portsmouth, Hants; W. E.
Wookey. 21, Avon Street, Temple, Bristol;
W. }. Furse, *“‘Devonia,”” Hampton Road,
Hanworth, Middlesex; H. W. Hodges, 13,
Montpelier Row, Twickenham; D. Coates,
* Chase View,” Little Haywood, near Staf-
ford; F. ]. Sales, 103, Revelon Road,
Brockley, S.E.4; ]. Russell, Longcroft
House, Longcroft, By Bonnybridge, Stir-
lingshire; C. A. Chauveaux, 51, Clifton
Buildings, Calvert Avenue, Shoreditch, E.2;
R. Wall, 5, Victoria Avenue, Newport, Mon. ;
A. Hodson, 23, The Langhill, Coleman
Road Estate, Leicester; H. S. Law, 108,
Berners Street, Lozells, Birmingham; A. G.
Stanton, Teffont, Salisbury, Wilts; J. Rob-
son, 3, Byrehill Row, by Kilwinning; B. A.
Mistry, Mogra, Andhari, via Bombay, India;
J. L. Calowell, 3, Carlton Road, Burnley,
Lancs.; E. Collins, 8, Bailey Drive, Orrell,
Bootle, Liverpool; V. ]J. Flowers, 72, Willi-
field Way, Golders Green, N.W.ir; A.
Frazer, 1310, Ivy Terrace, Loveclough,
Crawshawbooth, Rossendale; W. Jarvis,
190, Harrowby Road, Grantham, Lincs.;
L. Hodgetts, Church Street, Halesowen,
near Birmingham; T. E. Raisey, 4, Faring-
don Road, Swindon; A. Harding, 94, Elder
Road, Bramley, Leeds; J. W. Scott, Snitter
Village, Thropton, Morpeth; W. W. Gibbs,
Broad Street, Alresford, Hants; J. Boast,
3. Norbury Road, South Chingford, Essex,
E.4; M. D. Orrom, ** Grensfen,”’ Castfield,
Westbury-on-Trym, Bristol; R. Da Cunha,
188, Chigwe!l Road. South Woodford, E.18;
G. F. Small, St. Margaret’s House, Sutton
Valence, Maidstone, Kent; C. A. Roberts,
7. Magdalen Street, Colchester, Essex;
L. E. D. Jones, 244 Highfield Road, Dudley,
Worcestershire; F. J. Cross, g1, Creighton
Avenue, East Ham, E.6; B. T. Harwood.
Newstead House, Newstead Avenue, Hali-
fax, Yorks; W. H. Whinnett, 6, Allendale
Avenue, Aintree, Liverpool; T. C. White,
30. Elthorne Way, Kingsbury, N.W.g; S.
Elford, 48, Collier Road, West Hill, Hast-
ings; J. B. Hempkin, 37, Kirkland Terrace,
Maybole ; G. Troy, 141, Shields Road, Glas-
gow, C.5; T. Tabone, Sda. Reale 200,
Hamrun, Malta; M. F. C. Harding, 49,
Prospect Park, Exeter, Devon; W. M.
Feeltham, §6, West Park, Eltham, S.E.g;
R. Thompson, 52, Edmund Street, New
Church Road, Camberwell, S.E.5; W. John-
son, 91, Crewe Street, Derby; G. W. Nice,
28, Fairlop Gardens, Barkingside, Ilford;
R. G. Lewis. 39, Grenville Place, Brighton,
Sussex ; F. Taylor, 227, Icknield Port Road,
Edgbaston, Birmingham, 16; J. B. Symonds,
60, Halifax Road, Cambridge; J. Irvine,
go, King Street, Castle Douglas; H. V.
Dyer, 52, Glenloch Road, Hampstead,
N.W.3.

H. E. SANDERS & Go

SPECIALISE IN ALL APPARATUS FOR
SCANNING DISC AND MIRROR DRUM
PROJECTOR SYSTEMS, ETC.

THE * MERVYN ' UNISPHERE MIRROR
PD‘RUM In kit form is now reduced to £2/15/- Post
ree.

CRATER POINT LAMP, striking voltage 200-250 ;
will carry 30 m/a.; now offered at 37/6, post 6d.

USE OUR SUPER LENSE, 4" dia.,, and improve
reception without distortion. Price 4/6, post extra 6d.

* MERVYN ** NU-GLO LAMPS for 16" disc, 12/6,
and 20", £1, post 6d.

SYNCHRONISING GEAR, complete with coils.
Price 22/6, post extra 9d.

Handbook “ Easy l.essons in Television ™
2 . post free.
Call and let us explain technical detalls.
Apparatus always available and can be sent C.0.D.

Send for Illustrated List.

H. E. SANDERS & Co

4, GRAYSINNROAD, LONDON, W.C.1
Telephone : Chancery 8778

“TELEVISION” COUPON

FOR FREE INQUIRY SERVICE

Name

Address
Augus!, |934,

THE CONSTRUCTORS’
CIRCLE

Application for Membership

To be filled in and sent with a
stamped envelope for reply to the
Editor,  Television,” §8-61, Fetter
Lane, London, E.C.4.

(1) 1 already subscribe to your
journal at the address below.

(2) 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) ..ccovonnnnenn .
Address

ceceseteserrses sttt oncssanats

*Strike out lines not applicable.

TELEYISION

MISCELLANEOUS
ADVERTISEMENTS

The charge for advertisements in these
columns is 12 words or less a/-, and 2d. for

every additional word. All advertisements
must be accompanied by remittance. Cheques
and Postal Orders should be made payable to
Bernard Jones Publications Ltd., and crossed.
and should reach this office not later than the
15tk of the month previous to date of issue.

A. MATHISEN CHARTERED PATENT
AGENT. Patents, Designs and Trade Marks.—
First Avenue House, High Holborn, W.C.1. Holborn
8950. Telegrams: * Patam,” Holb., London.

KINGSTONE & COMPANY invite you to send

;:2“13, fo;- I(l:loustr;lnt:dSList. Exhibition offer, one
nth only. Complete Synchroniser -

Road, London, N.1. ) AR ek

PATENT 380115 SCANNING DEVICE, for sale

(\);](l:icence.—-Apply Chatwin, 253, Gray's Inn Road,
Lor

20" DISC RECEIVER, complete, nearly new ; Baird
Motor Neon Resistances, etc.; no Synchro; £3.
—Wise, 57, Argyle Road, West Ealing.

ADVERTISER witl! view to opening small Television
g{anu:actglry \t\'ould l:ke t? get in touch with television
pert able to make all parts.—G., KW
O s W, parf 19, Stockwell

PATENTS—Trade Marks, Advice. Handb.

Consultations Free.—B. T. King, Patent Ageg(t),k G.agfl,
U.S.A. and Canada. 146a, Queen Victoria Street,
London. 48 years references. Phone: City 6161.

MOTORS double ended slightly used 200/2

50 v.,
AC/DC. 16/9d. Permanent magnet synchronise/r, used
or new components list free.

Ancel isi g
26, Highbury Tersace, N.6. ncel Television Co.,

“SEE FOR YOURSELF”
BENNETT VIEWING TUNNEL

For all Disc Receivers 6/6.

BENNETT TELEVISION CO.,
Station Road, REDHILL. Tel.: 720

Any Televislon Components or Complete
Specification Supplied.

INDEX TO ADVERTISERS
Bennett Television, Ltd. Cover iii
Chapman & Hall .+ 1878
Edison Swan Cover iv
Ferranti, Ltd. 375
General Electric, Ltd. 371
Leaman, L. 371
Lectro Linx .. oz s 375
Mervyn Sound & Vision Co., Ltd... 330
Plew Television, Ltd. 329
Peto Scott, Ltd. .. 369
Sanders, H. E.,& Co. Cover iik
Savage, Bryan Cover ii
Sound Sales .. o oo .. 375
Telephone Manufacturing Co. Cover ii
Television Society od .« 375
Westinghouse Brake & Saxby Signal

Co., Ltd. .. B od Cover ii

Mention of “* Television '’ will ensure prompt attention

iii


http://www.cvisiontech.com

MANUFACTURERS
& PURVEYORS OF
ELECTRIC LAMPS
BY APPOINTMENT

—_— PURVEYORS OF
—_—] ELECTRIC LAMPS.
8Y APPOINTMENT

CATHODE RAY
OSCILLOGRAP

with the improved
Fluorescent Screen

TELEVISION

o & ANDRADIORESEARCH

The Ediswan Cathode Ray Oscillograph i1s of the
. “sealed off”” type and possesses a number of unique
& refinements. Full particulars of this tube and of
R vyue suitable circuits for its use as a Television viewer,

' or in research work, will be supplied on request.

We wvite enquiries for:—

* Mercury Vapour Rectifiers.

* Grid controlled discharge tubes for time bases.
* High Vacuum Diodes.

* Transmitting Valves, low and medium powers,

EDISWAN

Ediswan Ray Tube
Price £6. 6

R,DIO VALVES

I RN SESTHESS Used by all Government Departmenis

REm
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