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E$TECTO1S. 
Write for full descriptive literature to Dept. T., t 

The Westinghouse Brake & Saxby Signal Co Ltd., 82, York Road, King's Cross, London, N.I. 
- -- 

Advertisers like to know you saw ¡t In " Television " 

Westector type WX6 is sped-. 
fled for the receiver described 
on page No. 301 ofthis issue. 

i ., 

hs pictures frohi negative to positive. 

There are several ways of doing this ..... BUT THERE IS ONLY 
ONE METHOD OF CONVENIENTLY EFFECT/NC AN INSTANTANEOUS 
CHANCE, that is. by the use of a WX Westector as the detector. 

Such a detector gives linear rectification, which means distortionless 
pictures, and it ¡s only necessary to reverse the Westector to alter 
the phase at arnoment's nbtice. Simple-and effective. 
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PICTÙ RE'' AT WILL !' 

The Television enthusiast ¡s often faced with he problem of ¿nveting 

) 

I 

- 
b 

NEGATIVE 

k 

JULY, I94 - I 

PDF compression, OCR, web optimization using a watermarked evaluation copy of CVISION PDFCompressorPDF compression, OCR, web optimization using a watermarked evaluation copy of CVISION PDFCompressor

http://www.cvisiontech.com
http://www.cvisiontech.com


W. BRYAN 
'SAVAGE= 

5658 CLERKENWELL ROAD, LONDON, EC.1 

Price List from Distributors: 

T1M.(.-HARWELL (SALES) LTD 
The Sessions House, Clerkenwell Green, London, E.C.I 

Telephone: Clerkenwell 6905 

Made bu TELEPHÒN.E MANUFACTURING Co,Ltd. 

There is news in the " Television " advertisemeñts 

z8i 

79a, Rochester Row, London, S.W.I 

Telephone : Victoria 3541. 

4 things 
you should know 

That esery Sasage transformer has withstood 00% over 
its rated working stresses. 

That generous Sa sage design ensures cool running and 
good regulation. 
That waxed paper interleased layer winding is standard 
in Sa sage transformers. 

That esery Sa sage transformer is Guaranteed. 

These facts speak for themselves. Remember 
them when next you are ordering a mains trans- 
former. Send for the Savage Specification 
and Price List No. T. 3 to-day. Savage gives 
his personal attention to all inquiries for non- 
standard equipment. Prices are strictly moderate. 

Corn and Condensers-what a curious combination! Yet, just 
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. 
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 

all standard capacities. 

a 

, 
-- 

s 

'Nrite to the Distributors if 
you have any difficulty in obtain- 
ing supplies. 

T..M( 
BRITISH MADE 

HYDRA 
CONDENSERS 

I 

Chassis Mounting 

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 andtheir sound construc- 
tion that these Valveholders are 
continuously specified in the 

I 
I 

technical press and for he 
I TELEVISION RECEIVER 
i described in this issue. 
I * STANDARD TYPE. 
I 4-Pin, 8d. 5-Pin. 9d. 
I * FLOATING TYPE. 
I 7-Pin, 1/- 9-Pin, 1/3 
I AIRSPRUNG TYPE. 
I 

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. 
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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 

There is news in the ".Television " advertisements 

z8z 

above, aperture .08 in. square, striking 
voltage 200-250 volts D.C. 
LINE OF LIGHT Mercury tube for 
Mirror screws, length 2j in. bore 4 rn/rn 

NU-GLO " 16 Larnp for 16 in. discs 
NU-GLO" 20 Lamp for 16 or 20 in. 

discs ... ... ... 

Larger sizes are obtainable to orders 
* The original 16 in. discs 3-7 ratio 

Mirror screws, etc., 3/16 in. spindle ... LI 

L2/lO/- Ditto, Battery model, 6 volts ... ... LI/4/- 

Pair of resistances, fixed and variable, 
LI/I5/- for the B.M.I. and B.M.3 ... ... 11/- 

12/6 Battery models, variable resistance ... 7/6 

Viewing lenses, per pair ... ... 6/- 

Li 
* The 16 in. disc is obtainable with a 3-4 ratio for 

7/6 German transmissions, price 8/6 to order. 

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

THE MERVYN SOUÑD & VISION CO. LTD. 

Radio-Gramophone models, with 
These parts are specially recommended as a result of the reports of or without Automatic Record 
our research engineers, changer are available. 

SOME OF THE COMPONENTS INTRODUCED 
BY MERVYN 

MIRROR DRUM Unisphere kit with Scanning Disc, 2° in. ... .. ... 12/6 
spherical contact surface and one hole B.M.I. Motor, A.C. or D.C. ... ... LI/IO!- 

fixing ... ... ... ... ... L3/lO/- Ditto, Battery model, 6 volts ... ... £11151- 
CRATER POINT LAMP for use with the A small Motor type B.M.3, suitable for 

requirements Irom experts; 1,000-2,000 metres. 

The H.F. Detector Unit Cdmponents * Quiet background and good 
quality on local or powerful trans- 

Price. 
I MERVYN Aluminium and Wood CHASSIS to specifica- 

missions. 

tion, IO in.-8 in.-.3 in ... ... ... ... 5/6 'k Resistance capacity coupled with 
3 MERVYN Pre-set Tuned COILS to specification ... ... 15/- 2.8 watts output. 

set FIXED CONDENSERS ... ... ... .... .. 6/- * Three controls only-Tuner, 
I set FIXED RESISTANCES ... ... ... .. ... 6/- Volume and Wave-change switch. 
I Variable Resistance, 10,000 ohms ... ... .. . ... 3/6 * Every instrument tested on recep- 
3 Valve Holders ... . . 2/9 tion of American stations in day- 
I WESTECTOR, W.X.6 7/6 light. 
Terminals and sundries 
2 MAZDA AC/VPI Valves 

2/6 
35/- * Models for A.C. or D.C. mains. 

Ii 
- escribed in this issue uses the 

WESTECTOR for detection and converting from a 

negative to a positive picture. 
It is backed by the MERVYN SOUND & VISION 
Co., Ltd., whose research engineers were respon- 
sible for this important 'developmeht. A COM- 
PLETE KIT for this unit costs only £4 :0 : 0. It is 

logical that you should obtain your television 

THE MER VYN FARADAY 
ALLWAVE 

SU PER H ETERO DYNE 
The set of universäl appeal for 

home and abroad. 

* Extreme efficèency in long range 
reception on FOUR WAVE- 
BANDS, 15-30, 30-60, 220-550, 

I 
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THE H.F. DETECTOR. UNIT 
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Operating details of the cathode-ray tube. 

TELEVISION 
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Editor-in-Chief: 

Bmsm, E. JoNas. 
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H. Coitazsmiy. 
Editoria!, Advertising and Publishing 

Offices: 
58-6,, Fetter Lane, London, E.C.4. 
Telephone: Cntral 4341 (four lines). 
Telegrams Beejapee, Feet, London. 

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

months, 6/9; 12 months, 13/6. 

Published Monthly-, f- net. 
'(Last Wednesday in every month for 

following month). 
Contributions are invited and will be 
promptly considered. Correspondence 
should be addressed, according to its 
ngture, to the Editor, the Advertisement 
Manager, or the Publisher, "Tele- 
vision," 58-6!, Fetter Lane, London, 

- E.C.4. 

on the sanie lines as those which were so successful in the early days 
of broadcasting. The suggestion should interest members of the Con- 
structors' Circle, and we shall be glad to hear from ally amateurs who 
are desirous of participating. The first necessity would appear to be the 
co-operation of someone who holds or is able to obtain a transmitting 
licence. 

For a start " stills " could be transmitted as the apparatus required for 
this would be of a very simple character; when experience was gained 
transmissions of a more ambitious character could he undertaken. By 
next month ve hope that the position will be clarified arid w vilf then 
be able to make more definite statements and to give some information 
on the construction and operation of simple transmitting apparatus. 
Meanwhile, will interested readers kindly let us have their views. 

Rumour, 
In tile course of the past month the air has been full of rumour con- 

cerning imminent developments. These have embraced such departures 
as a television theatre in a leading northern seaside resort, transmissions 
from Atbione, sponsored transmissions from the Continent and some 
other minor developments. We have encleavoured to trace these rurnpurs 
to their source but have not succeeded in getting confirmation in any 
case, but as there is no smoke without fire it appears quite probable that 
some ideas are being evolved which will 'later see.the light. The possi- 
bilities of sponsored television programmes are not likely to have escapçd 
the notice of advertising interests and we make the conjecture tha,t it is 
probable that here is the source of the rumours. 

Full constructional details of a receiver to 
be used in conjunction with an amplifier for 
Screen projection. 

* * * 

Instructions for setting up a mirror-screw 
scanner. 

* * * 

An article on the correct operation of the 
Kerr cell, 

* * * 

The construction and operating details of 
a simple type of valve voltmeter. 

't 'I' * 

Another of the series of articles on the 
paradoxes of television. 

* * * 

tions have been made to the Post Office authorities on the matter. It 
would appear that an amateur who holds a transmitting licence would 
be entitled to transmit picture signals under the present regulations, but 
this is a matter upon which we shall have more to say when we learn 
the exact position. 

It will be quite clear that to put out amateur transmissions even on a 
small scale would require the co-operation of a number of people both 
ori account of the cost and the wOrk entailed; also it would only be 
possible to cover comparatively small areas. The first step taken by 
the two amateurs to whom we have already referred was to form an 
amateur society and this, we suggest, would be an excellent example to 
follow in various districts. Even apart from the matter of amateur trans- 
mission the time is now quite ripe for the formation of clubs and societies 

iiucing fluctuating light of any frequency. 
* * * 

A further analysis of the replies to the 
Questionnaire form published in the May 
issue. 

* * * 

A test of the Mihaly stationary mirror 
drum-the first ever published in this coun- 
try. 

* * * 

Instructions for using ordinary commer- 
cial wireless receivers for television, with 
operating notes and circuits. 

* * * 

An authoritative article on the frequency 
band problem and its influence on television. 

An Opportunity for the Amateur. 

A SUGGESTION that the amateur should enter the transmitting field 
1 1 which as made by a reader last month has evoked very keen interest 
and as a result we have already been in touch with a number of enthusi- 
asts who are keenly desirous of seeing some such scheme put into opera- 
tion. Almost at the same time comes the news that two northern 
amateurs have already formulated a scheme. for amateur transmission 
and are making preparations to put it into execution. Readers will, we 
are sure, join with us in congratulating them upon their initiative. 

At the time of writing it has not been possible to ascertain the status 
of the amateur as regards the transmission of pictures, hut representa 

_______ = 

I 

THE FIRST TELEVISION JOURNAL IN THE WORLD 
j 

In This Issue COMMENT OF THE MONTH Details of experimental apparatus for pro- 
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Interest in Different This map gives an idea of i/ie disiribalion of people in ibis 

Parts of the Country cniry wi.io are taking an active interest in television and i- 
c/early indicates that this is according io the facilities ¡hai 

It was obviously desirable to ascertain the relative amounts are available. 

of interest that were being, taken in television in different 

284 

is proving of great value in the development of television, 
and also that it can provide a fair modicum of entertain- 
ment. Iz many cases it is pointed out that it is the only 
system that is likely to be available to the person of average 
means, and also to those who are not resident in or near 
London, for a very considerable time. The cessation of 

this, unless a similar system took its place, would, it is 
contended, debar a large proportion of the public from taking 
any active interest in television. 

The estimate of the average amount of money spent by 
individuals on television given last month was rather on the 
low side. Twelve pounds was the figure stated, and this 
would be the figure if an average of all the replies received 
were taken. The writers of some of these, however, have 
not up to the present spent any money on apparatus, and if 

these be excluded the figure is slightly over sixteen pounds per 
person. This figure, as remarked last month, may seem 
somewhat high and convey the impression that television is 

a rather expensive hobby, but as was pointed out then quite 
a number of the replies received indicated that in many 
cases very considerable ums had been spent in intensive 
research. ¡t is noteworthy that most of these, which are 
obviously from readers of considerable experience, advocate 
a continuance of the low-definition transmissions. 

ncauy val uetess. 
Opinions as to whether the duration of the transmissions 

is sufficient àre quite definitely in the negative, and the point 
is emphasised that for experimental purposes such a short 
time is almost useless. 

Six hours per week is the moderate demand for the total 
weekly television transmission time. The valuable sugges- 
tion ,is made in many letters that television could without 
difficulty be introduced as a subsidiary feature in many of 
the ordinary broadcasts such as talks, lectures and debates. 

Low-definition Television 
Should Be Continued 

The opinion is very general that the low-definition system 

That the disadvantages of distance have been overcome 
by keen enthusiasts is proved by the replies from foreign 
sources which have been received. These include France, 
Holland, Spanish Morocco, Madeira, Germany and italy, 
and in all cases these are from readers who are actually 
receiving the B.B.C. transmissions. 

4COTAN\ 

A more complete analysis of the replies to the Questionnaire published in May 
discloses some further interesting facts. Though a good number of additional 
forms have been received since the first summary of the replies was published, 
these have not had much material effect on the general summing up thçn given. 

A' Retrograde 
Step 

The percentage of those who consider that the curtailment 
of the 30-line television broadcasts will definitely adversely 
affect progress is still approximately ninety-eight per cent. 
A large proportion of those who have answered this question 
in the negative are of the opinion that progress can still be 
maintained by individual research and experiment. In very 
few cases is the plain answer "No" given. 

With regard to the use of the present bi-weekly trans- 
mission, it is evident that most of those who state that they 
are able to use both these are engaged in the radio trade. 
The figure, however, is only a little over five per cent, of the 
total, and it is clear that to all intents and purposes the 
Friday morning transmissions are regarded as being prac- 

parts of the country, so with this object the replies ivere 
roughly divided into six sections with areas as those shown 
by the map. That the highest figure should relate to the 
area nearest the London National transmitter was a foregone 
conclusion of course, but the 'figures serve to show the 
amount of interest there is in districts where reception must 
be carried out under certain difficulties due to distance. 
The figures are as follow, and the areas are indicated 
by the shading of the map :-South-eastern area, including 
London, thirty-five per cent.; south-western area, thirteen 
per cent.; midlands, twenty-four per cent.; northern area, 
eighteen per cent.; Scotland, five per cent.; foreign, five 
per cent. It will be obvious that the above figures probably 
represent also the facility with which the broadcasts can be 
received in the different areas, and they indicate that the 
public interest is according to what facilities are available. 

JULY, i934 
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Fig. i. A pholograph ojo piece of film wi/b o sound record on imposed an undesired frequency of considerably lower 

z8 

Mechanical' 
Modulation 

Turning to Fig. 2, A is what might vell be a portion 
of a " talkie " sound track, but is actually a drawing 
of three cycles of a sine wave. Now if one had this 
pattern on a " talkie " film one would get pure sine 
wave light modulation falling on the photo-cell at fre 
quencies depending on the speed at which the film 

r- - ---' 

- -.1-_ - . - - -, - 

Fig. z. Three drawings of recorded wove form. A .rhows three cycles 
ojo sine wave, B three cycles of a saw 1001/i wave, and Co square topped 

and Iwo irregular wave for,,ìs. 

in front of a light source S, while the lens L is ar- 
ranged to project the image of the slits as they pass 
the lens's field of vision on to the pattern P. If the 
pattern is a painted design on, say, a piece of paper,. 
the light reflected will vary according to the pattern,: 
while if the pattern is a cut-out, a fluctuating light 
will pass on to the area left of P. All this seems. 
simple, but there are practical difficulties which, how- 
ever, with careful construction can be overcoñie. 

Making 
the Disc 

the simple apparatus about to be described, the- 
first problem tackled was that of a slotted disc. At 
first an attempt was made to Cut i8o slots in an alu- 
minium disc of some 2 feet diameter, which. was & 
failure owing to a few slits being uneven, which super- 

writer. There are various ways in which light may 
be made to modulate. The most obvious to the tele- 
vision experimenter is to use a neon or similar lamp, 
or a Kerr cell and polarised light; unfortunately it is 
diflicult to get a constant output from such devices 
over a wide band of frequencies and they also require 
very carefully designed and constructed sources of the 
modulating frequencies. In the " talkies " a form 
of light modulation, as most readers will know, is used 
in which an ordinary beam of light is varied in inten- 
sity by passing the film, on which there is a photo- 
graphic image of the recorded sound (see Fig. i), 

through the beam of light. 

i 

to produce fluctuations of light which are of a 
definite character and frequency; with this. view in 
mind some simple apparatus was constructed by the 

This is a description of an experimental apparatus 
for producing light fluctuations of a definite 
character and of any frequency. A fluctuating 
light will be found most useful for a number of 

purposes connected with television research. 

Such a method can be csily arranged. A disc D, 
Fig. 3, in which there are a number of slits, is rotated 

b c d 

A, . 

Experimental 
Light Chopper 

By Robert Desmond 

As the origin of a television signal is fluctuating 
light falling on a photo-cell it is often necessary 

would be the same, though in the case of a cinema 
film it would be rather impracticable! However, as a 
light chopper is only required to reproduce certain defi- 
nite wave forms at different frequencies it becomes 
quite practical to move the light beam. 5uppose we 
arrange for a narrow beam of light to travel from a 
to d (Fig. 2A) and that the instant the light leaves d 
another beam follows from a, and so on. The result 
would be sine wave light pulsations at a frequency 
depending on the time taken by one beam of hght 
travelling from a to d multiplied by 3, as there are 
three cycles drawn in that period. 

JULY, '934 

An 
passed the light beam. It is also obvious that if one 
arranged it so that the film remained stationary, the 
beam of light travelling along the film, the result 
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' - - Assembly 
Fig. . This diagram shoirs the construclio,, of the light chopper a,;d the ' 

relative positions of the parts. Fig. shows the theoretical layout. S is the fila- 
ment of a 6-volt 36-watt motor headlamp; H a small 

I. z86 ------ ---v- - _ - _-_____L._ _ - - j- - - -, - 

side and aluminium disc and Meccano large crown 
wheel on the other, great care being taken to ensure 
that the disc and its fittings ran true in every way. 
The disc being mounted on a silver steel rod of .165 in. 
diameter, the bushes of the Meccano fittings had to 
be drilled out to a slightly larger size. The bearings 
were made of I in. square brass rod, mounted on a 
piece of heavy gauge aluminium which in turn was 
mounted on to a block of wood on a baseboard, as 
shown in Fig. 4. In this figure it will also be noticed 
that the lamp and the projection lens are shown. The 
latter is out of a 5s. " Bing " toy cinema. lt is not 
intended to give a detailed description of the con- 
struction, but a general outline. 

The 

a circular transparent protractor for the purpose of 
making the drawing it was obviously easier to photo- 
graph the protractor direct. This was done on an 

T 

Fig. . A photograph of ¡be actual chopper asse,,ibly. It will be see/i ¡bat 
the mechanical construction is quite simple. 

and in such cases the protractor itself could be used 
for a disc. 

Mounting 

the Disc 

The negative of tue protractor was carefully trimmed 
and mounted between a Meccano " facc-oIate " on one 

drive while the increase in slits would require a slower 
running speed for a given frequency. Also the smaller 
the angular spacing the less the distortion due to 
curvature. 

The writer had no means of producing such a disc 
in metal so it was decided to use photographic film 
as the material for the disc, and that the number of 

Slotted 

Dc 

j 
"H 

k 
Fig. 

. 
A schematic diagram shnving the layout of the light chopper. 

the slits would be 360. The original idea was to draw 
such a disc on paper and photograph it, hut on buying 

Great care must be taken to ensure that the pro- 
tractor is reproduced as a circle on the film, that the 
illumination is uniform and th sharpest focus is ob- 
tained. It should be mentioned that instead of passing 
a light slit across a pattern, a black one may be used 
but the " standing " light wiú he of a very high order 

I 

MIRROR- 
;í.i 

MIRROR.. 

- 

¡1 Vt .5UORT 
LENS 

±&11 

/ ., 

BRASS 
¿II BEARING 

't'/IJOìi 

period on the desired one, while over - h.p. was re- 
quired to drive the disc at the required rate. It was 
then deci(Ied that the smaller the disc the easier to 

JULY, 1934 

Eastman plate process cut film and the resulting 
negative in which a 5 in. diameter protractor was re- 
duced to 3 inches, was used to make the disc. 
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little lip at 3 is to prevent light passing through the 
aperture obliquely. D is the disc already discussed, 
and L the projection lens which slides in a metal tube 
T T. Fig. 6 shows the disc, lamp, etc., enclosed in 
a plywood box, but with one side removed. The 

MIRROR 

r SUPPORT 

AND FJXING 
I, r' SCREW 

Fig. 6 (left). The 
entire chopper as- 
.cembly is enclosed 
in a light-light box 
and this photograbh 
shows how provision 
is made for the 
borionlal move- 
ment of the mask. 

ENS - 

ii Fig. 7. (right). 
This is a general 

UBE 
View of the complete 
apparatns with the 
light tunnel and 

screen. 

.. j 

The Wave- 

Form Pattern 

We now come to the all-important part of making 
the pattern of the wave-form, of which we wish to have 
our modulated light. Unless one is good at free-hand 
drawing on' a small scale the camera must come to our 
aid. The special wave-form is drawn any convenient 
size except that the proportion of the time period to 
amplitude must be suitable; that is to say, having 
decided on a time period measurement do not select 
an amplitude that will cut into the half degree mark- 
ings or go outside the length of the degree lines when 
the period distance has been reduced in the camera to 
the correct size. To make the last statement clearer, 
suppose we wish to have a sine wave pattern as A, 
Fig. 2, further, we decide to have two cycles per line 
of the disc. To do this we must photograph the two 
cycles a to c of A, F'ig. 2, so that the time period fits 
exactly into the space between one degree line and the 

L, . 

1 

JULY, 1934 

mirror .75 in. square to reflect the light through the 
aperture A of .125 in. diameter; I-2-3 is a metal 
mask containing an aperture A, the whole being made 
adjustable in vertical and horizontal directions. The 

door in the long ply-ood case just above the lens so 
that the lens can be reached for focusing and removal; 
it is shown open in Fig. 7. 

287 

runner for the horizontal movement of the mask is 
made from the curtain fitting sold by \Voolworths 
which with its own fittings makes very useful sliders 
for all sorts of purposes. The mirror vas cut from a 
lady's vanity outfit and mounted on a piece of Meccano 
rod and supported by in. square brass post and 
locked into position by a locking screw which can be 
clearly seen. 

Fig. is a generai view of the whole apparatus taken 
during construction. The chief thing to observe in 
this picture is the long rectangular arm projecting froni 
the lantern box. This arm is 17 in. long, the inside 
dtmensipns being 2 iflS. x 2 ins. The inside of this 
and also the lantern house are painted dead black. 
The arm or case is made of ply-wood and it encloses 
the projected beam; at the extreme end a sort of 
photographic printing frame is fitted, the only diffçr- 
ences being that the hinged back which is in one piece, 
has a circular opening so as to allow the light to pass 
through. 'rhis end piece is fitted permanently with a 
piece of clear glass; it is also necessary to have avail- 
able a few pieces of ground glass to fit in when re- 
quired. 

If one of these pieces of ground glass be fitted, an 
image of the edge of the protractor, after duly focusing 
the lens, should be seen on the screen as in Fig. 8. Here 
an be seen the spacing of five degrees bound by six 

white lines; also the half degree marks and a ten 
degree mark. Use is made only of single-degree mark- 
ngs. It naust be mentioned that there is a small trap 

similar edge of the next line of the projected image on 
the ground glass, while the amplitude as already men- 
tioned must not extend into the half degree marks or 
outside the length of the degree lines. Film or plate 
can be used equally well for results, though in both 
cases the emulsion should be of the process type. For 
a start it is definitely best to have only one cycle which 
on the writer's machine will give from io to 6o,000 

cycles per second 
at constant output, 
while with a three- 
cycle pattern the 
range is from 

(J 

30 to i8o,000 

j (j cycles though the 
output is less than 
when only a one- 
cycle pattern is 

111111 used. 
So far, only sine 

wave light has 
been mentioned, 
but 1ny wave-form 
can he produced 
by simply drawing 
what is required. 
Fig. 2B is that of 

F:&. 8. A photograph of an image on the an idea " saw- 
disc on the screen. Owing to balation effects 
a difficultj was experienced in getting a correct (Continued in 3rd column 

photograph of this. of next page). 
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" The actors who act for television 
broadcasts will have to be exceed- 
ingly good, and thoroughly well 
taught. The stage is the only real 
school for the actor to learn his pro- 
fession. Sooner or later the authori- 
ties-the B.B.C., or whatever body 
is set up to deal with a public tele- 
vision service-will have to realise 
that. A voice alone will not do. 
Even with existing radio broadcasts 
of plays there must be personality to 
put over as well, and personality will 
be more than ever necessary when 
television comes into use with the 
stage. Actors with faces as expres- 
sionless as a block of wood are use- 
less for the stage or the talkies; and 
will be similarly valueless for service 
with this new daughter of the 
theatre-television. The films and 
television are like two rather bulky 

sure that actors, playwrights, and 
theatrical producers, are paid at least 
professional stage rates for their 
television performances." 

Sir Cedric was ironically amused. 
Advertisement !" he exclaimed, 
why, the notion is ridiculous. The 

theatres and film companies might 
use that argument with as much (or 
as little) justification. As we know, 
they do nothing of the kind." 

And I have not yet had an editor 

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

will ensure "Television 
being deliveredto you regu- 

larly each month. 

ably smaller in relation to the space 
between it and the following slit than 
would be obtained with an ordinary 
protractor previously described. 

Rotating the 

Disc 

We now come to the mechanical 
rotation of the disc which must cover 
a range of from about 4 r.p.m. for 
25 cycles per second to about 8,300 
for 50,000 cycles. Two types of 
motor are used, electric and clock- 
work, the former for speeds below 
from 120 r.p.m. upward and the lat- 
ter for speeds below' 120 r.p.m. De- 
tails of these driving motors and the 
stroboscopic checking of their speed 
together with the various uses a 
light chopper can be put to will be 
given in a second article. 

to the appearance of one, or two 
small size reproductions of figures, 
or objects transmitted," I remarked, 

but I know nothing, technically, 
about television." 

Nor do I," replied Sir Cedric. 
but depend upon it, improvements 

in transmission will be made enabling 
a whole stage production to be sent 
out." 

When that transpires, how do 
you think it will affect the art, and 
professional interests of the 
theatre?" 

Television 

Actors 

the returns from broadcasting. In 
this way they will support the mother 
stage, and ensure for themselves sup- 
plies of the best equipped talent, as 
well as young talent, for use in tele- 
vision when the necessity arrives." 

Publicity 

Value 
I think," I said, " from what I 

know of the small fees for broadcast 
performances paid to musicians, 
especially to the rank and file, on the 
grounds that the advertisement of 
tle broadòast was in itself a fine re- 
muneration, something should be 
done by the commission to. make 

have been £5,000. This is a point 
that cannot be too strongly empha- 
sised in the consideration of any 
policy concerned with television and 
the stage."-WATsoN LYLE. 

"An Experímental Light 
Chopper" 

(Continued from preceding pa.ge) 

tooth " wavé of half the modulation 
depth of A, while C from a to b is 
square topped and b to d made up 
from toying with a French curve. 
The little sharp points in C would be 
lost unless the lieht slit was consider- 

public radio service was fixed, de- 
cided me to seek the views of Sir 
Cedric Hardwicke on the approach- 
ing contact of television and the 
stage when once the commission now 
sitting on the question of a public 
television service has completed its 
deliberations. 

So far as experimenters in tele- 
vision have been able to progress, 
within their existing field of opera- 
tions, I believe reception is limit'.1 

ence with talkies, which have had to 
get back to the technique, and 
methods of the stage. For tele- 
vision, actors who can act with their 
toes, if need be, will b' required. 

"The B.B.C. will therefore have to 
depend upon the stage for its sup- 
plies of actors and actresses for tele- 
vision performances, and it would 
pay the authorities to subsidise all 
theatrical and operatic productions to 
the extent of twenty-five per cent. of 

last Royal Command Performance of 
variety from the Palladium there was 
a large falling off in attendances at 
other places of amusement. Yet the 
contribution of the B.B.C. to the 
funds of the charity, the Variety 
Artists' Federation, was a mere 
£5oo. A sum more in keeping with 
the value of the programme given, 
and the resultant shortage of receipts 
at theatres and cinemas, which of 
course hits the profession, would 

The views of Sir Cedric Hardwicke are here given 

in an exclusive interview to Watson Lyle. 

THE speed with which the pro- 
fession of music, and the science 
of broadcasting sound deve!- 

oped a situation of involved interests 
as soon as the rnodu opei'andi of a 

daughters of the stage. Only their 
mother can equip them for their ser- 

ice in these new develôpments of 
dramatic art. This has been amply 
demons&rated by practical experi- 

because of the thousands and 
thousands who hear a broadcast, 
anything of the stage broadcast loses 
interest for the public as soon as it 
is over. It would be very little use 
producing on the stage in the ordin- 
ary way a play, or sketch, that had 
been transmitted by televisipn. Ex- 
perience proves the public do not 
visit the theatre to see plays that have 
been broadcast. On the night of the 

t J!_ Ii_JJ4 JULY, .1934 

suggest to me that I should accept 
a smaller fee because my name was 

T E L Ê V I S I C) NJ A N D THE S T,, G E published," I remarked, laughing. 
Actually," proceeded my host, 
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double-sided plane mirror D, a sta- Tie ço-lii;e experimental transmitter aced Iy the International Television corporation for 
tionarv drum provided with a series lest parpases. The disc and film are driven by two separate synchronous motors. 
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- -, 

A general view of the Mihaly stationary mirror drum. In the receiver wi/h whièh the 
demonstration was given an ordinary projection lamp n'as used, the light being modulated 

in a Kerr ce/I. 

Ing part and it was expected that 
this voiild (Io much towards the sim- -V 
plification of the problem of synchron- 
'isation. 

For those of our readers who are 

M 

H:. 
This diagram thou's the working principle of the 

Mihaly stationary mirror-drum receiver. 

not acquainted with the principle of 
the Mihaly receiver the diagram vi11 

make this clear. It will be seen that 
the essential parts of the receiver are 
the light source A, a lens C, a small 

construction thei is no reasonable 
limit to the numbers of the mirrors 
which may be used on the stationary 

I,. 

J1 

L 
-'_',- :, 

'( 

t 

principal feature from a mechanical to the central mirror from which it 
point of view is the extremely small is finally reflected on to the screen. Sources 
size and light weight of the only mov- This path is clearly indicated.in the 

- . - - - - Any of the usual sources of light 
can be used with this apparatus, but 

ib 
- 

it lias been found that the best re- 
ults are obtained with an ordinary 

i 

f 

i _..gI 
- 

i 

)rojtlon lamp, me iignm ucing mouu- 
lated before its incidence upon the 
central, revolving mirror. From a 
study of the apparatus it will be 
realised that the optical arrangements 
have much in common with the 
ordinary mirror drum and from this 
point of view the efficiency can be 
regarded as being practically the 
same. Mechanically, however, the 
receiver lias two distinct differences. 
One of these, as mentioned before, 
is the extreme lightness of the only 
moving part-the central plane 
mirror-and the other the fact that 
1w reason of weip-ht or difficulties of 

A TEST OF THE MIHALY APPARATUS 

WHEN towards the latter part 
of last year the details of the 
Mihaiv stationary mirror 

drum wére published it created a con- 
siderable amount of interest, for it 
was such a departure from the ordin 
ary practice in the construction of 
mechanical scanning devices. The 

of small mirrors in its internal sur- 
face and finally another lens M and 
the screen. The path of the modu- 
lated light beam is underneath the 
ring of stationary mirrors, on to the 
central plane mirror, from which it 
is reflected on to the stationary mir- 
rors of the drum, and then again on 

diagram. Each of the stationary 
mirrors is, of course, slightly in- 

cliiied with respect to the preceding 
one, just in the same way as are the 
mirrors of the ordinary type of mirror 
dru ni. 

Light 

r1 
JULY, 1934 j j J,.ìIJ1 

LOOKING IN 

WITH .A STATIONARY MIRROR DRUM 
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some length. 
The chapter on optical systems in- 

cludes a brief explanation of the 
operation of the mirror drum and 
light modulation and these are fol- 
lowed by operating instructions of the 
mirror drum and disc type receivers. 
Chapter V is devoted to photo-cells, 

systems and includes some of those 
developed on the Continent and in the 
United States. There are one or two 
errors in the diagrams and in some 
instances these are not very clear, but 
they do not detract seriously from the 
value of the book which will be found 
to provide a useful guide to present- 
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or by using a glow discharge through 
cesium vapor followed by short heat- 
ing. The sensitivity begins to in- 
crease as soon as an invisible film of 
the inactive metal is laid down upon 
the cesium-cesium oxide mass and 
grows rapidly as the silver diffuses. 
-Phys. Zeits.., 35; 289-292, 1934. 

that have been published hitherto in 
that no attempt has been made to 
show the historical development of 
television. The first chapter deals 
with general principles and the re- 
quirements of the production of a 
televised image, and this is followed 
by a simple explanation of the opera- 
tion of the disc type receivers and 
some notes on synchronising. The 
physical characteristics of the eye and 
their relation to the production of a 
television image are dealt with at 

branch of the subject so far published 
in any book dealing with all aspects 
of television. Receiver and time- 
base circuits and explanations are 
given which should enable anyone to 
gain a good insight of this most re- 
cent side of television. 

The wireless receiver is, of course, 
an important part of any receiving 
system and the necessary character- 
istics for this have been gone into very 
fully. The remainder of the book is 
occupied with descriptions of special 

layer) on silver cells when cesium and 
other metals, silver in particular, are 
forced in a finely divided state into 
the salt or oxide layer to form a so- 
called mixed layer, is confirmed 
(Zeits. f. Phys., 74: 604-623., 1932. 
Physics, : 12, ¡932). The foreign 
metal facilitates the replacement of 
the electrons furnished by the sensi- 
tive layer. The cesium particles may 
he forced into the layer by keeping 
the completed cell for a quarter of 
an hour at a temperature of x6o° C., 

A simple 90-h&e disc receiver is tesad as o check for the output of the transmissions. he. put on the market 

ELEVISION-Theory and 
Practice," is the title of a 
new book by J. H. Rey- 

ner, B.Sc., and published by Messrs. 
Chapman and Hall, Ltd. The 
author's object has been to explain 
the principles of the different systems 
and in each case follow with a resumé 
of the developments that have taken 
place. It differs from most books 

TELEVISION- 
THEORY AND PRACTICE 

and data relating to the more com- 
monly used types are given. Forty 
pages are occupied by a consideration 
of the cathode-ray tube and the 
cathode-ray system and this is prob- 
ably the most complete survey of this 

day developments and an exposition 
of television theory and practice. The 
price is 12S. 6d. . 

Mixed Layer Photo-Cells 

[R. Fleischer and P. Gorlich, Dre's- 
den Institute of Technology.] The 
improvement observed in the sensi- 
tivity of cesium-cesium oxide (thick 

e 

that drums are under construction to witness recently a demonstration, the As both transmitter and the mirror 
produce as many as i8o lines though first accorded to the Press. The drum receiver were driven by syn- 
certain modifications are being made demonstration was made with a 90- chronous motors the question of 
in the design for this high definition, line scant-er so on this account the synchronising did not enter into the 

The Mihaly stationary mirror drum transmission was by line from an- demonstration, but it would appear 
scanner is being developed in this other part of the building. The picture that difficulties in this respect will be 
country by the International Tele- ratio was 3 X 4, an endless film being considerably reduced owing to the 

extremely light weight and perfect 
- 

', 
balance of the rotating mirror. - 

The size of the was approxi- picture 
mately five-and-a-half inches by four- 

. 

and-a-half, but this is by no means 
. 

the limit, in fact picture size is easily 
- 

- 

. C. adjustable provided that adequate 
illumination is available. 

Ninety-lines gives a fairly good 
- degree of definition and it means that 

- 
. there must be a considerable degree -. 

of accuracy in the setting of the 
- mirrors unless defects in the picture 

- 

are to be apparent; however, prac- 
, , tically no trace of irregular spacing 

- 
of the scanning lines was visible 
which is proof that accuracy with this 

/ 
type of apparatus, even when'a large 
number of mirrors are used, is quite 
possible. We understand that when 
some definite policy with regard to 
television broadcasts is arrived at the 

- _ - Mihaly stationary mirror drum will 

I.EL YhK)i'J JULY, 1934 

mirror drum so that the apparatus is vision Corporation, Ltd., of Conduit used at the transmitter, with a modi- 
easily adaptable for a large number Street, London, W., and by the cour- fled standard film projector, scanning 
of scanning lines. We understand tesy of this concern we were able to being accomplished by disc. 
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New ideas always suffer from this A back view of/he Halcyon Baller Three coimected Io a disc receiver; the output choke and condenser 
drawback, but thanks to manufac- can be seen in the foreground. 
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H L-! 
receiver is so easy to make. 

The trouble with the niajority of 
home constructors appears to be that 
they have, for one reason or another, 
still retained the idea that television 
will be too difficult for them and they 
would rather wait until more is 
known about it. 

Until this erroneous idea is wiped 
out many readers will miss all the 
fun that goes hand in hand with the 
home construction of television gear. 

con 

In most of the battery sets an ad- 
ditional 6o- or even too-volt battery 

7- 

JòthÌor 

n., 

mind the fact that any alteration to 
the commercial receiver renders the 
guarantee useless. 

I 

It is for these readers that I have 
gathered together some of the more 
popular commercial sets and tried 

. - T 
Halcyon three- 

them Out to see whether or not they 
valve battery set are suitable-without breaking the 

t 
wi/h peutode out- guarantee-for television. 

t put. With a large Of course, it is not possible to try 
i 

pentode ¡be output 
is sufficient to 

them all at once so I am going to 
i modulate the neo,), check up three or four each month. 
I Correspondence indicates quite 
I clearly the sets that are in most de- 

mand so if you own a set that is not 
--J 

t 
mentioned very shortly, please drop -'- LT nie a line, and I will see what can be 
done about it. 

TELEVISION to the average 
radio fan seems to present in- 
numerable difficlties. That it 

is the easiest thing in the world to 
get started has not yet sunk in! 
Television and all that the word 
means is still talked about with a too 
respectful air. Why is it? A disc 

turers putting Out cheap components 
television has gone ahead in an amaz- 
ing manner. 

When I think how many radio re- 
ceivers there are and compare this 
figure with the number of television 
sets in use I wondered just why it is 
that there are so few, comparatively 

speaking. I made a special point of 
finding out, and after a while it was 
quite obvious that one of the snags 
was that large numbers of people 
have commercial sets where it is not 
an easy matter to get at the works 
so that the neon lamp can be coupled 
in the anode circuit of the last valve. 
I'hey may be keen television fans; 
but all the time they must bear in 

JULY, 193fl 
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Using 
your ordinary 
set 
with a disc machine 

By KENNETH JOWERS 
Practically all ordinary wireless receivers can be used with 
a disc machine to receive the television broadcasts. A little 
modification is necessary as a rule, but this is of a simple 
character, as will be clear from the explanations given in this 
article which has particular reference to some well-known 
commercial sets. 
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it c be applied to other commercial point. It can go to the nieta1 re- time, it does not affect the radio set. 

receivers which-as far as television ceiver chassis or to low-tension or One more snag that may crop up 

Fig. 3 (left) A useful gadget for lise wi/b battery 

- - 

output can be doubled without altering the 

7' .(Below) A typical commercial set-/be Ferranti 
_TL .. Arcadia-being aced with a disc receiver. 

2 

s/u 

u 

. 

I 
11 / 4 0 

former. 

For such readers a separate exciter 
unit can be built up to feed the neon 
lamp. This makes it entirely inde- 
pendent of dry batteries. 

As there is not a battery set on 
the market that uses a battery with 
a voltage above 179, we must as- 
sume in almost every case that the 
neon lamp will want a booster dry 
battery. 

.The Halcyon Battery Three is a 
typical example of up-to-date radio 
desiRn. but all these remarks about 

aenser. 
Take a lead from the terminal that 

connects internally to the anode of 
the output valve which is marked 
negative. 

This terminal is connected to one 
side of the fixed condenser, and the 
other side of the condenser to one 
side of a neon lamp. This side of 
the lamp is then joined to one side of 
the low-frequency choke. 

The spare side of the neon lamp is 
taken directly to the earth terminal 
on the radio set or to an eouivalent 

primary or seconday of the 'ntez- 
valve transformer or by changing the 
method of detection. Although both 
of these methods are quite useful to 
the user of a home-constructed set 
they won't work with commercial 
sets. For even if you can get at the 
works the guarantee is broken 
directly you nake any alteration. 

The only remedy is to interpose a 
i/i ratio output transformer between 
the output from the receiver and the 
neon as shown in Fig. 2. This is 
quite easy to do and, at the same. 

This is an additional expense, but 
as the neon is not used very, exten- 
sively the battery will last quite a long 
while. There are a lot of readers 
who use battery sets while having 
mains supply actually in the house. 

Fig. z.-Meihod of co/l;ec/ing Ihe neon Io a corn- 
merciai receiver through a t-m isolating troni-- 

model 333-in fact any of this typ 
of battery set. Then thére are thc 
Cossor Melody Makers which; with 
a good i,ioo milliwatt output pen- 
tode will do quite well. 

Fig. i shows the circuit of the 
Halcyon model 301 and dotted in are 
the new connections for the neon 
lamp. Please don't 'worry about 
having to alter the set iii any way. 
The makers have provided terminals 
for additional loud-speakers which 
come in very useful. 

Obtain a low-frequency choke 'of 
fairly low resistance-such as would 
normally be used for smoothing, or 
in the choke filter output stage-and 
a two- or four-microfarad fixed con- 

nections to make. First take the 
spare terminal on the low-frequency 

choke to the positive socket of thé 
high-tension, battery that you have 
in addition to the one in the receiver 
The negative sid& of this battery i 

then joined up to the positive of the 
battery in the radio receiver. 

There are not any more connec- 
tions to make so no one could call 
that difficult-could they? 

Now for one or two points which 
must be watched. If you find that 
the neon only gives a small concen- 
trated glow, reverse the connections 
to it, that will do the trick. A more 
troublesome snag that sometimes 
crops up is reversed pictures. This 
can be overcome by reversine' the 

JULY, i934 

will be required so as to boost up the is concerned-are fundamentally high-tension negative on the actual 
voltage to the i87 required to cause similar. I refer to such sets as the batteries. 
the neon lamp to strike or glow. Ekco B54, the Kolster-Brandes That leave us with two more con- 
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tions are taken may differ very gards the reversed pictures; inter- is connected. 
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time there is not any need to worry 
about the output being too low. 

Take a look at Fig. 4. This shows 
the simple connections for a four- 
valve AC. mains super-het of the 
Ferranti Arcadia class. They are 
also applicable to receivers such as 
the Ekco 74 and 64, the Cossor 635, 
Kolster-Brandes 444, 666 and 888 
models, Marconi 262, H.M.V. 440 
and the 540 radiograms. 

The points from which the connec- 

applies to almost every set. At one 
end the connection goes to the anode 
and the opposite end to high-tension. 
Simply join the negative side of a 
voltmeter to the receiver chassis and 
the other side to either of the con- 
nections on the transformer and the 
one that gives the lower reading will 
be the anode, the other, of course, 
being the high-tension tapping. 

The same points apply to a mains 
driven set as to a battery set as re- 

a condenser, connection will have to 
be made directly to H.T.-) The 
other or the positive wire is taken 
to either side of the smoothing choke 
in the receiver. 

If you have a spare power point or 
a double holder it will be as quick to 
take these two leads directly to the 
mains providing the mains are of the 
correct voltage or the neon lamp has 
a resistance in series with it. 

Fig. 5 shows how the Pye receiver 

as compared with a mains-driven 
set. Take the Ferranti Arcadia 
super-het as a shining example. This 
Set uses 250 volts and at the same 
time the power valve gives about 
2,600-milliwatts which is just what 
is wanted for modulating a television 
neon lamp. 

The connections for' the disc re- 
ceiver to this type of set are simple 
and alterations less expensive than 
with a battery set, for an additional 
battery is not required. At the same 

be overcome if a little c.ommonsense 
is used. The snags are to find the 
anode point and the spot where the 
maximum high-tension can be tapped 
off. On the Ferranti set the anode 
lead is taken up to the primary of the 
input transformer where it is quite 
an easy matter to make connection. 
The high;tension connection is also 
get-at-able. On the primary of the 
transformer mounted on the loud- 
speaker chassis are four connections 
in a row. This point by the way 

wanted; join one length to the. re- 
maining pole of the neon lamp and 
the other to the spare terminal on 
the secondary of the transformer. 

These two leads should be about a 
yard long and the other spare ends 
should be taken to the radio receiver 
where they are tapped on to the 
high-tension. One of the leads can 
be joined directly to the metal chas- 
sis to form the negative connection. 
(In cases where for reasons of safety 
the chassis is isolated from earth by 

Fig. 4.-The conneclionc for an AC. majar re- 
ceiver which are applicable Io most commercial 

receivers. 

two more valve holders wired in 
parallel on top of it. That will 
enable you to use two output valves 
and so increase the volume without 
upsetting the receiver. Fig. 3 shows 
just how this is done if you cannot 
follow it from this description. 

Of course battery sets are all very 
well but they are very complicated 

that you have just used to one side 
of the low-frequency choke. The 
remaining side of the choke is con- 
nected to the maximum high-tension 
output from the power pack. 

'fhis leaves you with one connèc- 
tion to make-from the remaining 
side of the neon lamp. 'fake this 
contact to the earth terminal on the 
radio set, or to the metal chassis, for 
this is always earthed. 

There are again some snags, but 
this time two only, both of which can 

Fig. -Showing the connections when the receiver 
has pash-pull outpUt. 

from the primary of the output trans- 
former in the receiver which is 
mounted on the loud-speaker chassis 
and connect theni to the two termin- 
als of the primary of the external 
transformer. One pole of the neon 
lamp is then joined to one side of the 
secóndarv of the external transfor- 
nier. Two pieces of flex are then 

the conditions mentioned, about 
1,100 milliwatts. 

\ou can, if you wish, make or buy 
an adaptor with a five-pin base and 

TO C. 

used the mains high-tension unit 
thust give an output of at least 300 
volts with a 200-volt powervalve in 
circuit. This will prove a much too 
expensive idea so try this arrange- 
ment instead. lt works well and is 
quite cheap. 

A low-frequency transformer and a 
two-rn icrofarad fixed condenser will 
again be wanted. Tap one side of 
the condenser on to the anode of the 
power valve and the other side of it 
to one side of the neon lamp. Then 
take the contact on the neon lámp 

output terminals. Actually all you 
have to do is to tak' two connections 

dry battery vill not give enough out- 
put to modulate the neon lamp. 

A pentode valve must be used with 
a minimum of .150 volts high-tension 
and then the volume will be just 
about enough. Of course, when I 
say a pentode valve, I do not mean 
one of the economy type that takes 
about 5 milliamperes. It must be 
one of the power type such as the 
Mazda Pen 22oA which gives, under 

ihe neon lamp and to light the lamp 
from the high-tension supply. 

lt cannot be connected into the 
anode circuit of the last valve even 
though this valve has volts ap- 
plied to it, for the voltage drop across 
the neon would be so great that the 
output from the power valve would 
be insufficient to modulate the neon 
lamp. 

Before this arrangement can be 

i must deal with D.C. mains and 
push-pull output. Being rather 
lucky I can kill two birds with one 
stone and show how the new Pye 
Cambridge super-het can be used. 
This receiver is for D.C. mains and 
has push-pull output. 

For once the choke and condenser 
need not be used. In place of these 
components an output transformer is 
wanted to ¿onnect across the two 

- . .' 
JULY, 1934 

is too little output. lt can be taken slightly, but the circuit is the same. pose the i/i output transformer as 
for granted that a power valve, no Here again the idea is to feed the in Fig. 2. 

matter what kind it is run from a AC. output from the last valve into To make this article comprehensi'ìe 
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We have petitioned the B.B.C. 
tQ transmit from the Regional sta- 
tions without avail, and now to crown 
it all, the broadcasts from the Lon- 
don National have been cut down to 
two half hours a week. 

" A few of our number are 
licensed radio transmitters, and, 
therefore, we cannot see why we 
should not be allowed to extend our 
activities within our own wave bands 

will prove xists. But ve cannot do 
this thing alone. We must have 
public support, and so we hope those 
who are interested will communicate 
with us. A meeting place will then 
be arranged at an address most suit- 
able to the majority, when the pro- 
ject will be fully discussed. 

This apparatus is of a fairly sim- 
ple nature inasmuch as still pictures 
only are transmitted, but it is a corn- 

is collected by another lens and 
focused on to a photo-electric cell. 
The cell is mounted in a metal box 
together with a three stage R.C.C. 
amplifier. This is called the ' A 
amplifier, and is battery driven. 

The output of this is then con- 
nected, via a low-capacity screened 
cable to the ' B ' amplifier, which 
consists of four R.C.C. stages to- 

(Continued on page 296) 

self," said Mr. Base, " have been 
ecperirnenting with television ever 
since the B.B.C. started five years 
ago. Along with other amateurs on 
Merseyside and in Cheshire we have 
struggled with the television trans- 
missions from the London National 
station after eleven o'clock at nht, 
but only the most sensitive receiver 
will provide adequate s i g n a 1 

strength for the purpose. We have 
had very encouraging results, how- 
ever, despite our great distance from 
London. 

television broadcasts. The actual 
receiving apparatus could then be of 
a comparatively simple nature with- 
in the reach of a very moderate 
purse. 

We would, of course, have to 
obtain a licence, and this might be 
difficult at first, but we are investi- 
gating the legal position and we feel 
that if the B.B.C. are not prepared 
to give transmissions from the Re- 
gional stations, then we should be 
permitted to give them, because we 
are catering for a demand which we 

the scanning-disc type, and uses an 
ordinary lantern slide projector. The 
lenses of this are altered in order to 
focus the picture on the slide to a 
smaller size, instead of larger as is 
usual. The picture is thrown on to 
the face of the scanning disc, but 
before reaching there passes through 
a special mask which shuts off the 
light for a brief interval between each 
scanning strip, in order to produce 
thç necessary synchronising impulse. 

The light, after passing through 
the holes of the disc, as this revolves, 

WILL Merseyside be the home 
of the first television trans- 
mitter in the North? An am- 

bitious scheme formulated by several 
Merseyside and Cheshire radio 
amateurs, three or four of whom ae 
lfensed transmitters, is projected. 
The secretary pro tern. is Mr. R. C. 
Base, of 223 Seaview Road, Walla- 
scy, and at his invitation our Liver- 
pool correspondent called upon him 
and saw a demonstration of a trans- 
mitter and various types of receivers. 

Mr. J. L. R. Tensen and my- 

jito the television field. So we have 
got together to consider the possi- 
bility of constructing a reasonable 
sized television transmitter of our 
own, and of forming an organisation 
of all those who are interested in 
television-and who is not? The 
idea is to pool all existing 
transmitting a p p a r a t u s, and 
then by subscriptions from the 
members of the organisation we 
could supplement it until we had a 
machine capable of supplying south- 

est Lancashire and Cheshire with 

paratively simple matter to substi- 
tute the slide lantern from a cinema 
projector so that films can be tele- 
vised. 

I think you will agree that tele- 
vision is past the mere experimental 
stage, and that it only requires fre- 
quent transmissions to make it as 
popular as the ordinary broadcasts." 

Description of 

Apparatus 
The television transmitter is of 

- 

II° L 
LEi ' 

t 
- Mr. J. L. R. J of wbo,,j are licensed 

Jensen (ex/reme left) /rancrniUers, they have 

and Mr. R. C. Bare (ormida/ed a scheme, 

(ex/reme right), of - subject to receiving 

LVallasey, dernonstra- public support and 

ting their television Ti ocial permission, for 
transmitter and re- 

- 

- '--- providing iou/b-west 

ceivers which they have . -_ - L a n ca s b ire a n d 
conci r: ic/ea In co- I Cheshire wi/b amateur 
ope ra/ion wi/h other - television broadcasts. 

radio amateurs, several O - - - 
- 

- 

AMATEUR TRANSMISSION 

JULY, 1934 

IN LANCASHIRE 
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Corps de Ba//el in La Danse des .Egypliennes from C/eopalra. It is interesting lo note the /arge 
amount of contras! provided Iy this setting. 
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this programme, acted as a visual 
announcer and afterwards gave his 

greatest Spanish dancers of our 
tune, was in London for a short 
season. The producer was anxious 
to present her in the studio and nego- 
tiations were opened. The dancer 
was not unwilling, but a clause in 

1 

usually due to fear of financial con- 
sequences. 

After a period of adjustment, the 
old and the new learn to live together 
and mutual benefit often results. Far 
from harming the business, television 

realistic touch to the scene. Tom 
\Vebster, another guest, faced the 
scanner for the first time and, though 
his patter was witty, it was a pity 
to destroy the illlusion of a party. 
His talk of "make-up" and "phony" 
cocktails was out of place because it 
brought us hack to earth. 

The programme ended on a novel 
- note to the cry of " Time, gentle- 

men, please," with the producer in 
the guise of secretary bidding his 
guests farewell. That club deserves 

I - our patronage. 
* * 

The reaction of an older genera- 
tion to a new art is sometimes 

t. enlightening and I was interested to 
hear a grandmother describing her 
first experience as a " looker." It 
was so much easier to listen now that -' 
she could see the lips moving, she 
said, after watching l)oris Hare 

in close-up. She saw the 
programme through and her atten- 
tion never wandered, though she was 
easily distracted when listening tó 
the radio. 

Sutherland Felce, who compéred 

studio. Of course, there are disap- 
pointments, and it is, perhaps, as 
well that "lookers' are not con- 
scious of the treats which they have 
missed. Enjoyment of a striking 
picture would not be enhanced.by the 
knowledge that a programme already 
good would have been better if a 
certain famous artist had been al- 
lowed to appear. 

A case occurred the other day 
when La Argentina, one of the 

terests if rivalry is allowed to develop 
in the visual entertainment field. In 
the early days h-oadcasting had to 
meet the opposition of concert pro- 
moters and others, the recording 
companies had difficulty with musi- 
cians and it seems that television will 
not escape the same kind of trouble. 
The instinct of self-preservation is 
pretty strong in any healthy industry 
and the friction which occurs on the 
introduction of new methods is 

The Cocktail Club was the success 
which it promised to be. Eve Becke 
with her piquant expression makes 
a good picture; Patrick Waddington 
has an informal air, and Sarah All- 
good wrote afterwards saying that 
she had never before enjoyed a broad- 
cast or television performance so 
much. She caught the spirit of the 
affair. 

Smoking was allowed at the bar 
and business with cigarettes gave a 

REVIEWS OF THE PROGRAMMES AND RECEPTION REPORTS 
DESPITE the curtailment' of 
hours, programmes have shown 
no decline in quality or variety. 

While others in his position might 
have been disheartened by the re- 

duction in programme time, Eustace 
Robb, the producer, has never re- 

laxed his efforts to secure the best 
available talent for the television 

her contract with a film company ex- 
pressly excluded any performance for 
television. Constance Bennett was 
prevented from appearing for the 
same reason. 

While it is encouraging to find 
that the cinema business already re- 
gards the new science as a competi- 
tor, it will be damaging to both in- 

is likely to help the cinema industry 
by reducing distribution costs. A 
single set of reels televised and trans- 
mitted from a central point could 
serve all the cinemas within a twelve 
mile radius if ultra-short waves were 
used. 

JULY, 1934 

T 
1L?'/1JOÌI 
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* * * 

'rhe piano accompaniment was 
still audible after Jack Stanford had 
stepped out of the picture at the end 
of his dance, and " shut up "bawled 
from the shadows at the side of the 
studio was clearly heard as he threw 
his hat at the pianist. The musiã 

how to locate, and remove, sources 
of interference. 

Although it has not been made 
absolutely compulsory, in Baden- 
Baden attempts have been made on a 
large scale to remove all sources of 
interference,, and it is surprising to 
note that 8o per cent. has been 

296 

port of a number of amateurs. I 
think it would be advisable tc res- 
trict our transmissions to 30-lines at 
first as a large number of amateurs 
already possess 30-line receivers. If 
the members agreed, 6o-lines or more 
could be used, although this would 
involve extra expense at both ends." 

Five dances followed in extended 
focus, which demands considerable 
concentration. To effect a balance, 
the producer had arranged for the 
other artists, Jean Colin an4 \ATil 

fred Burmand, to sing in close-up, 
but the programme would have been 
improved for me if the dances had 
been divided with songs in close-up 
between. Wilfred Burmand made 
several quick changes for his charac- 
1er studies, which helped to hold my 
interest. 

Problem in Germany 
In view of the well-known fact that 

on ultra-short waves interference 
from electrical apparatus and motor 
cars can spoil the entire reception, 
especially in cases where the field 
strength of the transmitter is some- 
what low, it is interesting to note 
that the German Post Office has now 
included in its courses of instruction 
for technical service, information on 

a comparatively simple matter to 
substitute a cinema projector for the 
slide lantern so that moving pictures 
can be transmitted. The apparatus 
can also be easily modil9ed to enable 
living artists to be used, al that is 
necessary being to use a larger lamp 
for the projector and more sensitive 
photo-electric cells and amplifiers. 

"Also a mirror-drum can be used 
in place of the scanning disc to ad- 
vantage. All these batters can be 
carried out with the necessary sup- 

own act. Max Kirby, in the same 
bill, sang exactly like Jack 
Buchanan, whose parts he has 
played on tour. His voice would 
be mistaken for the original, but the 
picture told another story. He has 
not the Buchanan figure. 

In the case of Sherkov, an excel- 
lent act, I began to tire óf the dis 
tant shots through lack of detail. 

in a gracetul Qance ot th Crinoline 
period. 

July 6: Sarah Fischer, the distin- 
guished singer, for the first time in 
the studio. 

Later in the month we should see 
and hear Eve Becke again, and Mary 
and Erik in a truly astonishing roller 
skating act. 

- The Interference 

through a suitable radio transmitter 
via the ether. 

For our Owl) experiments, of 
course, it is fed direct, and the re- 
ceiver is of the mirror-drum Kerr 
cell type. This projects a picture on 
a screen up tô two feet high, al- 
though we generally use a screen 
about 9 to ¡ inches high. 

'Fhis apparatus is of a fairly 
simple nature inasmuch as still pic- 
tures only are transmitted, but it is 

I 

Briglia Paquerelte-Pallet and Ballerina. 

stopped abruptly as the hat caught 
the musician on the head. 

Jack Stanford was appearing as 
the direct result of a letter to the 
producer. A " looker " who had 
seen the dancer at the Alhambra 
wrote recommending the act for tele- 
vision. Eustace Rohh went to see the 
show and booked the artist. Sug- 
gestions from " lookers " are often 
helpful. 

Ronald Frankau was in the pro- 
gramme on the same evening. He 
is an example of a regular broadcast- 
ing artist who takes the trouble to 
adapt his usual act for television and 
I was amused when he removed an 
enormous hat from his bald head with 
a gag about an ostrich egg. 

Dates for " lookers' " diaries 

J une 29, in the morning: The 
second Cocktail Club programme, 
when the members present will be: 
Roy Royston, broadcasting and tele- 
vising for the first time in Britain; 
Charles Heslop; and Hilda Mareno, 
with a husky Spanish voice, who has 
reached town from Cuba by way òf 
New York. She has not been heard 
or seen here by radio before. 

July 3, at night: John Hendrik, 
Bertha Willmott, both old friends, 
and Doris Sonne and John Byron, 

JULY, '934 

located and removed; in many cases 
the usual condenser circuits have 
been sufficient. This experiment 
clearly emphasises one point; that it 
is only possible to go into this matter 
of interference provided a force of 
trained mechanics, with a special 
knowledge of the subject, is available. 

It is interesting to reveal that the 
largest number of interferences 
emanated from vacuum cleaners and 
electrically-heated cushions. Private 
telephone installations showed the 
smallest number of inteifercnces, the 
number being only iS, as compared 
with 1,468 from vacuum cleaners. 

"Amateur Transmission 

in Lancashire 

(Continued from page 294) 

gether with au additional trans- 
lormer coupled stage to actuate the 
synchronising coils of the receiver. 
The transformer used here has a 
peaked frequency response of 
cycles. The " B " amplifier is en 
ti rely mains driven and works with a 
H.T. voltage of 700. The output 
of the amplifier may then be fed 
either direct to the receiver or 
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precise definition of the spot, and hence a better image 
in proportion to the number of lines employed. 

So perfect can the best equipment of this type be 
made to-day, that very often the amplifiers introduce 
far the largest losses in definition, even at 120 lines; 

__________ - 
- 

tern of regula r 4 finished model f a lele vision receiver 

sequential scan- the Zworykin Iconoscope. 

fling, are not by any means the only ones possible; and 
that maximum frequencies calculated çn that assurnp- 
non may be misleading. 

297' 

The importance of this piobleriuis so great that no 
apology is needed for adding yet another viewpoint to 
the mass of published discussion on this topic. 

tical utility; by this paradoxical statement I refer to 
the fact that television signals can be produced (from 
film particularly) and can be well received, which are 
of so wide a frequency band that no amplifiers or radio 
apparatus has yet been designed which will handle this 
range of frequencies - without introducing losses and 
distortions considerably greater than those introduced 
by the television equipment itself. 

For example, the leading exponents of cathode-ray 
systems can employ iSo or even 240 scanning lines 
with considerable success, which involve the trans- 
mission of side-band fiequencies of 500 kc and over, 
about the maximum limit of ultra-short wave radio 
technique in the hands of most engineers at present. 
But we are told that th Ikonoscope can operate with 
comparative ease up to four or five hundred lines, 
which suggests that sidi-band frequencies of the order 
of 4,000 kc will have tc be mastered sooner or later. 
Truly a formidable task for engineers who, a few years 
ago, regarded ten kilocycles as a very high figure at 
which to aim. 

Workers on mechanical television systems also are 
not far behind in the matter of numbers of scanning 
lines, and although the majority of them are still con- 
tent to rest at 120-line working, it must be remem- 
bered that the mechanical systems give in general a 
more perfect analysis cf the image due to their more 

quencies. These two assumptions give the clue to the 
two kinds of improvements which have been brought. 
forward by many workers, particularly during the last 
six years, with a view to obviating the frequency-band 
difficulty. The 
first school of 
thought seeks 
to evolve forms 
of scanning or 
image analysis, -. 
as it may pre- 
ferably be 
called, in which - - 

a high defini- 
tiOn image is 

not accompan- 
ied by so wide 
a band of fre- 
quencies. a s 
usual, or in 
which better 
use is made of 
the frequency 
band employed. 
They point out, 
I think quite 
rightly, that 
the systems of 
television t o 
which we are 
most used to- 
day, and which 
employ a sys- [Photo.: Journal of the Franklin Institute 

IN many respects a stage has been reached to-day in 
the design of television equipment in whi;h the ter- 
minal apparatus, the actual transmitters and receiv- 

ers themselves, can be made better than is of any prac- 

The wide range of frequencies occupied by a good- 
quality television signal, necessitating also as it does 
the handling of very high maximum frequencies, has 
always represented a fundamental problem. It is also 
in this respect that television technique differs radically 
from that of sound broadcasting. Many of the 
methods evolved are entirely inapplicable to television. 

may be possible to get round the difficùlty indirectly. 

Two Schools 
of Thought 

This frequency problem rests on certain assump- 
tions which are generally considered true, but which 
cannot be said to be proved beyond a shadow of doubt. 
The chief of these are, firstly, that a high-definition 
television image necessarily involves the production at 
the transmitter and the transmission of inconveniently 
high frequencies; and secondly, that such high frequen- 
cies, if produced, must necessarily involve the radiation 
by the radio transmitter, of equally high side-band fre- 

rrequency ana 
Problem 
in Television 

By E. L. Gardiner, B.Sc. 

The foregoing remarks serve to show that this ques- 
tion of width of frequency band is still a major problem, 
and is more likely to hold up the eventual progress of 
television than are the many problems in the design of 
terminal apparatus, scanning systems, and such like 
which normally occupy such an important place in our 
thoughts. It is not intended in this discussion to delve 
into the intricacies of amplifier or radio design, how- 
ever, but rather to review broadly the various other 
avenues of attack on this problem which are constantly 
being proposed, and to investigate to what extent it 

.IIir'\ 
JULY, 1934 

T h 
few, if any, demonstrations have ever been given over 
a radio link in which .he received image was not notic- 
ably inferior to that given by the same television equip- 
ment when used over very short land line. 
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_______________ band required for any given definition by about one- 
[Pholo: Journal of the Franklin Institute third of its present value. 

Awi,:ter,ial vieo of lie Zworykin receiver showing Ihe Iconoscope. (Conlinued ott page 326) 
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described in this journal in the past, and I need only 
recall that it differs from the single-spiral system in use 
here, in that whereas the scanning spot traverses the 
image field 45 times during each image transmitted, 
as usual for a 45-line system, it does so in a different 
order, passing from side to side across the field three 
times for each image, and of course at three times the 
rate. 

s 

I -- 

- 
- 

: 

t 

, I 

*1 - 

ble minimum of frequency band fundamentally insepar- 
able from a particular degree of image quality? 

The Question 

of Flicker 

In one respect a great deal is clearly possible. It 
is obviously a clumsy expedient to transmit 25 or even 
I2 images per second simply to prevent flicker on the 
receiving screen when a smaller number of images 
would suffice to give the effect of continuous motion 
fairly well, if other means could be evolved to reduce 
flicker. It is clearly bad from the frequency band 
point of view to widen this unnecessarily merely to 
reduce flicker; this problem may well he capable of 
solution by improvements in the receiving apparatus 
only. As an indication of what I mean, the suitable 
choice of fluorescent screen material in a receiving 
cathode-ray tube can be made to assist materially in the 
reduction of flicker owing to the persistence of afterglow 
effects, although this method has other drawbacks. 

The idea of transmitting a definite number of finite 
images during ever)' second is in itself an adaptation of 
technique from the cinema, and may .not be the best 
method of obtaining either continuous motion or flicker- 
less reproduction in television. It is a discontinuous 
process, and it may well be that a continuous process 
of doing the same thing in a way better suited to tele- 
vision and with the producticn of a narrower frequency 
band, can exist; ruth work at any rate is being done 
at present on these lines. Even if we should decide to 
retain the sequence of separate images as used at pre- 
sent, about eight of these transmitted per second can 
give satisfactory continuous motion of all but very fast 
moving objects; and this would reduce the frequency 

System 

Let us now consider these two methods of attack in 
more detail, beginning with the first. Perhaps a sim- 
ple and well-known example of such a system which 
has met with decided success in America will help to 
make clear the kind of thing which can be done. The 
system used by the Western Television Corporation, of 
Chicago, about three years ago, the invention of Sana- 
bria, employed a scanning disc in the usual way with 
which we are all familiar, having 45 holes, but arranged 
in three interleaved spirals. This system has been 

serious degradation of the image quality. Whereas the 
improvements just mentioned are not, of course, very 
considerable, the fact of obtaining any marked improve- 
ment at all by such a simple modification of the appa- 
ratus very aptly illustrates that the conventional sys- 
tems are capable of %ery real improvement without 
going to extremes. 

Having seen that improvement is possible by the use 
of new methods of image analysis, it is interesting to 
consider how far it is theoretically possible to carry this, 
not with regard to any particular method of achieving 
it, but on fundamental grounds. Is there an irreduci- 

reduce or eliminate side-hand effects, thereby assisting 
a particular radio station to transmit a wide frequency 
band without loss or causing intereference. 

Of course there are systems which seek to effect both 
kinds of improvement at once. It is nearly always 
possible, however, to separate the two parts of the 
problem, and I think that it will be found far easier to 
grasp the possibilities of any particular arrangement 
if this mental separation be carried out whenever pos- 
sible. 

A Triple-spiral 

obvious advantage, but one which can very easily be 
visualised after a little consideration of the operation 
of the scan, is that of a different distribution of signal 
energy throughout the frequency spectrum. Whereas 
the maximum frequency involved is the same in this 
system as in a single-spiral one of equivalent defini- 
tion, there is a greater concentration in the medium- 
frequency portion of the band, accompanied by less 
signal energy at the very high and very low frequencies. 

This gives a signal more readily amplified without 
distortion, and one in which the loss of some of the 
highest frequencies in transmission causes a less 

tL YISIO'i 
The second school of thought pins its faith to im- 

proved methods of handling the vide frequency band 
produced by their television apparatus, and unorthodox 
methods of radio transmission which are believed to 

JULY, 1934 

This process will be found to bave two advantages 
over the more usual single spiral; one of them obviously 
being that of reduced flicker for a particular number 
of images transmitted per second; the second and less 
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Fur diagrams showing the princ:ple of/he Marconi apparatus for indicating bearings at sea in 
visible form. The purpose is to obviate the necessity of any special knowledge on the part of 

the navigator. Patent No. 408015. 

dition it gives a bright blue light in- 
stead of a greenish one. The inven- 
tor secures the same effect as that 
obtained from chemically-pure zinc 
sulphide by subjecting "commercial" 
or impure zinc sulphide to a pro- 
longed bombardment with cathode- 
rays, which gradually throws out the 

signals are transmitted as a "beam" 
of energy towards a distant high- 
powered broadcasting station, where 
they are picked up and re-radiated on 
a medium wavelength. The portable 
"beam" aerial Consists of a short di- 
pole aerial mounted at the focal point 
of a parabolic reflector.-(C. Lorenz.) 

In a cathode-ray television re- 
ceiver, the synchronising impulses for 
controlling the line frequency and the 
pictures are usually transmitted 
through the ether at different ampli- 
tudes and are separated and applied 
to similar deflecting electrodes at the 
receiving end. In this invention 
both synchronising signals are sent 
out at equal amplitude, but the two 
pairs of deflecting electrodes on the 
receiving tubes are varied either in 

TRANSMITTERS 

VIEWING SCREEN AT 
RECEIVER 

SYNCHRONOUS MOTOR 

DISC AT TRANSMITTER 

lamp. When the receiving aerial is 
pointing towards a particular beacon 
station, the arrangement is such that 
the neon lamp only lights up that 
band or zone A to E on a viewing 
screen V which shows the name of 
the particular beacon transmitter in 
question.-(Marconi's Wireless Tele- 
graph Co., Ltd.; H. M. Dowseti; R. 
Cadzow.) 

Line and Picture Synchronising 
(Patent No. 407,823.) 

undesirable persistence disappears, A portable equipment is used to 
and the screen can be used to record record an outdoor scene on an ultra- 
very high-speed movement. In ad- short wavelength, and the modulated 

8 

gating officer to be' able to under- 
stand and read the Morse code sig- 
nais which are ordinarily used. 

Six differently-placed beacon sta- 
tions, marked A-F are linked up by 
wire to a central control station X. 
Here a synchronous motor M (shown 
separately) sends out periodic im- 
pulses to each of the transmitters in 
turn, where they are made to control 
a similar motor driving a slotted disc 
D (see separate Figure) in front of 
a photo-electric cell. Eact slot A-C 
covers only one-sixth of the total 
circle and each is set back from the 
others, so that the slot a is operative 
only at the transmitter A, and so onL 

At the receiving end a similar 
motor and disc are driven by a corn- 
mon synchronising signal, and are 
used in conjunction with a neon 

DEY ELOPM ENTS 
Fluorescent Screens 

(Patent No. 407,540.) 

Screens made of ordinary or com- 
mercial zinc-suiphide possess a cer- 
tain " after-glow " over and above 
the true fluorescent effect which 
should be practically instantaneous. 
1f chemically-pure zinc is used, this 

PATENTS AND PROGRESS 
Specially Compiled for this Journal 

foreign particles to which the "after- 
glow " and greenish light are both 
due. The method is considerably 
less expensive than the usual chemi- 
cal purifying process .-(Telefunken 
Co.) 

Televising Outdoor Events 
(Patent No. 407,739.) 

Semi -television Signals 
(Patent No. 408,015.) 

The idea is to simplify the opera- 
tion of taking wireless bearings at 
sea, by reproducing in visible form 
the actual name, or call sign, of the 
wireless beacon station from which 
signals are being received. This 
makes it unnecessary for the navi- 
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to earth, or by " binding" them 
electrostatically to an additional 
electrode placed on the glass wall be- 
tween the deflecting electrodes and 
the fluorescent screen. 

the viewing-screen. The arrange- 
ment may also be used for scanning 
at the transmitting end. The object 
in both cases is to increase the in- 
tensity of illumination.-(J. L. Baird 
and Baird Television, Ltd.) 
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Improvements in arrangements 
for producing moving-picture effects 
from banks of electric lamps, which 
are switched on and off under the 
control of photo-electric cells.-(H. 
Rosenberg.) 

i. At other times they appear as 
small nodules on the surface of the 
screen. 

In order to remove these undesir- 
able effects, steps are taken to neu- 
tralise the charges due to free ions, 
either by giving them a leakage path 

The fringing effect on a caibode-rqy tube screen. 
Paient No. 408297. 

results in driving or reversing the 
motor Di which, in turn, adjusts the 
stator of the main motor D, until the 
latter falls accurately into step. The 
image is framed by means of a dif- 
ferential gear inserted between the 
scanning drum A and the motor D. 
-(J. L. Baird and Baird Television, 
Ltd.) 

Multiple Scanning 
(Patent No. 408,596.) 

The modulated light-rays from a 
pair of neon lamps A, B-or from 
similar light-sources comprising an 
arc lamp and a Kerr cell-are re- 
flected from a pair of mirror-drums 
Ai, Bi so that they substantially 
coincide on the viewing-screen W. 
The two scanning drums are driven 
from the same motor M. To mini- 
mise overlap, the best adjustment is 
that which gives precise concidence 
of the incident rays at the centre of 

A method of employing iwo light SOICeS for pro- 
fec/ion on to one screen in order io increase the lighting 
intensity. Paient No. 408596. 

(Patent No. 407,755.) 
Improvements in the construction 

of photo-electric cells and of light- 
filters for use with such cells.-(C. 
Zeiss.) 

(Patent No. 407,857.) 
Cathode-ray receiver for television, 

operated from the mains and pro- 
vided with special screening and fil- 

tering devices.-(Radio A. G. Loewe 
and Schlesinger K.) 

(Patent No. 407,951.) 
Television system in which a single 

carrier-wave is used to transmit (t) 
picture signals, (b) speech signals, 
and (c) synchronising signals.-(A. 
H. Buckley.) 

(Patent No. 408,128.) 

A special c&nstruciion of cathode-ray lubes io 
prevent distortion eJJsds in the picture due io move- 
ment: of the ion, formed between ¡he screen and the 
defleeling electrode!. Patent No. 408297. 

deflecting electrodes. In some cases 
they give rise to fringing, i.e., un- 
dulatory movements on the screen 
perpendicular to the track of the 
beam, as shown at A, B, C. in Fig. 

A method of .cyncbronising empl?ying a separate 
motor to revolve ¡h carcaje of the main driving 
motor. Paient No. 408332. 

phonic wheel W rotates and moves a 
brush B over its commutator, there- 
by varying a resistance in the cir- 
cuit of the auxiliary motor Di. This 

A 

\ 

/ \ 

f \ i 
\, 

Cathode-ray Tubes 
(Patent No. 408,297.) 

When using high-powered cathode- 
ray tubes with anode voltages of the 
order of i,000 or more for television, 
peculiar distortion effects have been 
observed, which by their regular ap- 
pearance are supposed to be caused 
by oscillatory movements of the ions 
formed between the screen and the 

¡sed by means of an auxiliary motor 
Di geared by a band or chain B 
to the stator of the main driving- 
motor D. The main driving shaft 
is geared, to a phonic wheel W, the 
electromagnets M, Mi of which are 
supplied with synchronising im- 
pulses from the amplifier. When 
the signals are out of phase, the 

M 

I\ 

i \ 

¡ .\ 

/ \ 

..! ..\ 

 p a 
t±!2 /IIOiI 

size or spacing, or in their position 
relative to the electron stream, so as 
to compensate for the difference be- 
tween the length and breadth of the 
picture. For instance, the spacing 
of one pair of electrodes may be 
5 mm., whilst that of the other pair 
may be 8 mm., to give the usual rec- 
tangular picture.-(M. von Ardenne.) 

As shown in Fig. 2 the extra elec- 
trode E takes the form of two annu- 
lar metal plates placed on the inside 
or outside of the glass wall, and con- 
nected to earth.-(K.. Schlesinger.) 

Synchronising Motors 
(Patent No. 408,332.) 

The scanning drum A is synchron- 
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A Summary öf Other Television 
Patents 

(Patent No. 407,587.) 
Shock-proof mounting for a 

cathode-ray tube, including means 
for shielding the tube frm external 
electrical disturbances.-(Marconi's 
JVireless Telegraph. Co., Ltd.) 
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to use diode rectification. As is well 
known, this is excellent for television j..... 
reception because its linear rectifica- 
tion characteristic, whith prevents Circ:íil diagram of/be receiver Two variable-mu H.F.pentode c/ages are aced followed 
distortion on high iqput. The new b3 diodO dO/Ochoa. 

Westinghouse dry rectifier, type L............... .............................. ... ........ 
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With these considerations in view 
we set oùt to design a radio frequency 
amplifier and rectifier capable of giv- 
ing the necessary high output from 
the London National programme 
suitable for use with this amplifier, 
anywhere within the service area of 
the National transmitter. 

In order to provide adequate high- 
frequency amplification it was de- 
cided to employ two stages, and for 
considerations of stability the new 
indirectly heated high-frequency pen- 
tode valves have been used. 

Westinghouse 
Rectifier 

This combination gives quite a 
high magnification and enables us 

amplification ending in a Do24 out- 
put valve, capable of giving when 
fully, loaded about 4 watts, which is 
more than sufficient for modulation 
purposes. 

Owing to the fact that frequency 
response was considered before am- 
plification, the overall amplification 
provided was not very high, and, as 
was explained last month, quite a 
large radio input vas necessary fully 
to load the output valve. 

type of Westector, however, has been 
designed with a much lower self- 
capacity than the original model and 
in consequence it imposes negligible 
loading on the preceding tuned cir- 
cuit, even at the higher radio fre- 
quencies. Therefore it could be used 
on the present set without fear of in- 
efficiency. This, then, is the general 
scheme of the high-freqeuncy ampli- 
fier-two high-frequency pentodes 
followed by a Westector. 

variable-mu type are used, in this case 
Mazda AC'/VPI's. These have the 
property of a slope which is variable 
with bias, and therefore the magnifi- 
cation of the stage can be varied by 
simply altering the grid bias as it is 
applied to the valve. 

The various voltages which are re- 
quired for the screening grid and bias 
arrangement are supplied from a 
potentiometer network across the 
main high-tenion supply. 

_ AMPLIFI 

A pholopraph of the comftlele receiQer. 

IN last month's issue we gave de- 
tails of an amplifier capable of 
giving very high output and with 

a fidelity characteristic suitable for 
modulating the Kerr cell of a mirror 
drum visor. This consisted of three 
stages of resistance-capacity coupled 

for modulating a Kerr cell. 

WX6, is admirably suitable, owing 
to its small size and adaptability. 

The original Westector was un- 
suitable for use at high radio fre- 
quencies, owing to the excessively 
high damping that it imposed on the 
coil preceding it. The new WH6 

Volume 

Control 

In order to give a distortionless 
control of volume, and to prevent dis- 
tortion due to rectification in the 
high-frequency stages, valves of the 

JULY, '934 

.PRESETUNERS 

- . e 

s 
u 
u 

e- - 

LlNPuiTO 
AMPUFIER 

r) 

POWEI SUPPLY 

'IL/I1OI 

A receiver 
for 
screen 
projection 
The receiver described in this article is intended for 
use in conjunction with an amplifier such as that 
described last month and provides the radio sign.'il 
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This view of/he ,mder.cide of the chasjjs should be studied in conjunc/ion with the 

circuit diagram. 

The screening grids of both valves 
are fed off the sanie tapping which 
gives them approximately ioo volts 
high-tension. In order to avoid in- 
teraction between two stages, how- 
ever, the two cathodes to which the 
variable bias is applied are separately 
decoupled by a resistance of 250 ohms 
and a .i-microfarad condenser to 
earth before they are connected to 
the variable tapping on the potentio- 

Tuning 
Controls 

in order to facilitate adjustment to 
the tuning condenser, the control has 
been brought out to the top of the 
can and a small bakelite knob pro- 
vided for tuning purposes. The leads 

'are brought out from small holes in 
the bottom of the screening can. The 
construction of the coils is simple. 
The secondary consists of loo turns 

RESISTANCES, FIXED. 
6-Erie, type z-watt, values : o- (2), 25,000- 

(a), 30,000, xoo,000-ohm. 
RESISTANCES, VARIABLE. 
x-Bulgin io,000-ohm, type \'C32. 
SUNDRIES. 
Connecting wire and sleeving. 
2 yd. thin flex. 
TERMINALS. 
3-Belling Lee, type M, marked: red (2), black 
VALVES. 
2-Mazda AC/VPz. 

taken to aerial and the other end is 
connected to the low potential end 
of the secondary winding, both of 
which are connected to earth via the 
moving plates of the tuning conden- 
ser and the screenine- can. 

L 
H 

. 

: 
7L 

--.-- 

s 
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x in. former and tuned by a small 
.0005-microfarad variable condenser. 
The priFnary is overwound on this 
in the same direction and insulated 
from the secondary winding by a 
layer of vax paper. It consists of 
30 turns of a similar gauge of wire. 
Three of such coils are required, one 
for an aerial transformer and the 
other two as high-frequency trans- 
formers. 

In the case of the aerial trans- 
former, one end of the primary is 

LIST OF COMPONENTS 
CHASSIS. 
x-Peto-Scott aluminium and wood to specifica- 

tion, so in. by 8 in. by 3 in. 
COILS. 
3-Peto-Scott preset screened, to specification. 
CONDENSERS, FIXED. 
4-T.M.C. Hydra, type tubular, values: .0005-, 

.y-microiarad (3). 
-T.M.C. Hydra, type 25, values: z-, I-micro- 

farad. 
HOLDERS, VALVE. 
3_Clix, type chassis mounting, four-pin, seven- 

pm (z). 
RECTIFIER. 
z-Westector, type WX6. - - 

iscreening 
box. Only ¡be valves and çôils are on ¡he upper pari of ¡he chassis: a/libe wiring is below. 

02 

- __s_- _ - -- - - - - - tS -- - - - 
- 

meter. of 28 gauge silk-covered wire on a (continued on page 328.) 

Although a fair amount of selec- 
tivity is desirable, it is not advisable - ________ 
to have high-frequency circuits too 

VAR. MU H.F. - sharply tuned for television purposes, . - 
- - 

as otherwise attenuation of the higher VALVES - 

frequencies, due to sideband cutting, -. 
will result. Moreover, as the high- 
frequency pentode has a very high 
impedance, it is advisable to employ 
transformer coupling for the tuned 
circuits. S 

High-frequency. transformers are 
AERIAL therefore used, having a step-up ratio -c-- 

of approximately r to 3. As the set 
is only required to tune to one station 
it seemed absurd to go to the ex- 
pense of purchasing a complete set of 
coils and a triple gang condenser. VOLUME S Small preset tuners have therefore S 

CONTROL been made, each of which consists of 
a high-frequency transformer, tuned - EARTH 
by a small bakelite condenser, the 
whole being enclosed in an aluminium S 
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Scanning 
Direction 

Obviously, one factor that deter- 
mines scanning direction is the direc- 
tion of rotation and it is necessary 
to be quite clear regarding this in the 
first place. Having settled this it is 
an easy matter to visualise how the 
mirrors should be arranged. Each 
one can be considered as a plane 
mirror and an experiment with a 
small piece of mirror will soon settle 
the question. If a piece of plane 
mirror be held as shown in Fig. i 
and be tilted slightly, it is clear that 
a reflected spot of light will be caused 
to travel upwards as the mirror is 
tilted backwards. It is obvious, 
therefore, that a second mirror neces- 
sary to produce a second spot of light 
must be so placed that its bottom 

IL 

- - - - - 

Fig. 2. Aciiracy in the selling of ihe mirrors can bes! be oblained wi/h a similar arrangemeni Io 
thai sbown b) Ibe photograph: Ihe long pointer and dis/ance the light beam bas to travel ensure ¡bat 

o,ily ver' small errors can occur. 

bottom right-hand corner of the field 

U G 

Fig. i. A simple experiment to determine the 
correct arrangement of the mirrors of the screw. 

of vision and upwards; then the spot 
is displaced one spot width to the 
left and again travels upwards, this 
being repeated until the whole thirty 
lines have been scanned when the 
cycle is repeated. 

A little experiment on these lines 
vilI settle once for all the arrange- 

nient of the mirrors and prevent the 
error of setting up all the mirrors and 
then finding that the direction of 
scan is incorrect. 

Setting the 

Mirrors 

The mirrors require to be very ac- 
curately set, for it must be remem- 
bered that there is considerable opti- 
cal leverage and any slight error in 
the angular positioning will make it- 
self very apparent in the picture. It 
becomes necessary, therefore, to im- 
provise some device by means of 
which this degree of accuracy can be 
obtained. 

A scheme of a suitable arrange- 
men is shown below (Fig. 2). It 
will be seen that the mirror-screw as- 
sembly is mounted upon a vertical 
spindle so that it can revolve, and 
attached to it is a length of brass 
strip with a point at one end. This 
strip is merely to act as a pointer and 
a piece of wood will answer quite 
well, but a piece of brass can be at- 

twelve-and-half degrees. 
We now require to project a spot 

of light upon the mirrors and arrange 
some means of picking this up so 
that the correct setting can be deter- 
mined with accuracy. It is more 
convenient to use a line of light as 
this will answer for all the mirrors. 
For this a lamp of the tubular 
variety can be used with all the bulb 
masked out with the exception of a 
narrow slit. After reflection from 
the mirrors of the screw, arrange- 
ments are made for the light to pass 
through a slit in a metal plate and 
fall upon a definite line on a screen. 

It will now be clear that if two suc- 
ceeding mirrors are so positioned that 
the spot of light falls upon the point 
on the screen with the indicating 
pointer on two succeeding divisions 
of the scale, then these two mirrors 
will be correctly set. The procedure 
then is to set the pointer on one of 
the scale divisions and adjust the first 
mirror until the light is on the line 
on the scale; this mirror should then 
be secured to the end boss with a 
touch of Durofix cement. This will 

(Continued on page 306) 

MANY readers who have con- 
structed mirror-scrèw receivers 
have had difficulty in adjust- 

ing the mirrors so that correct scan- 
ning can be obtained. One of the 
principal difficulties appears to have 
been the determination of the proper 
arrangement of the mirrors necessary 
to produce the proper scanning direc- 
tion which is. of course, from the 

edge is a little behind the first. 
But it must be remembered that the 
image in the case of a mirror-screw 
is viewed subjectively and therefore 
in practice exactly the opposite con- 
(litiOns must obtain; so that if the 
screw is in front of the observer and 
revolving in a direction towards him, 
the pitch of the screw must be right- 
handed. 

tached easily to the central boss with 
a spot of solder. 

The whole assembly is placed upon 
a board upon which a circle is drawn 
and which is divided into thirty 
parts. The larger this circle the 
better the, prospect of securing accu- 
racy, for it will be clear that its pur- 
pose is to indicate when the mirror- 
screw assembly has been moved 

JULY, '934 
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SETTING. UP A MIRROR SCRE.W 
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an external source of electric current time an ion hits an atom both will 
by lead-in wires sealed in the glass. rebound; on a very steep voltage 

___ 
- 

II 

i A recen! photo- 

graph of Manfred r 
von Ardenne ¡he 

well-known televi- 

Lion receareb 
- 

worker. 

\; " L 

/ 
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metal flies off the electrode it adheres 
to the glass wall of the tube and en- 
traps with it an atom of gas. In 
other words, the gas content gradu- 
ally gets lower and lower, the tube 
becomes hard and eventually refuses 
to strike. 

We have, therefore, always a 
question of compromise between the 
voltage at which it would be best 
to run the tube for efliciency and the 
length of life of the tube as a source 
of illumination; between the best 
pressure at which the gas should be 
in the tubé and the voltage that that 
pressure calls for. The gas content, 
the tube diameter, and the tube 
length, all in turn have their effect 
upon our calculations. 

So far we have spoken of voltage 
as being a consistent feature, where- 
as, of course, it varies through every 
half cycle of alternating current. A 
very high initial voltage is needed to 

rwe 
Inert Gases 

The group of five gases just re- 
ferred to are Argon, constituting 
nearly i per cent. of tl-.e air we 
breathe; Helium, one part in 250,000 
of air; Neon, Krypton, and Xenon, 
together constituting but one part in 
i4o,000. These five gases are inert; 
commercially they are a by-product 
of the manufacture of liquid air. 

The neon tube is a hollow air- 
tight glass vessel, with an electrode 
at each end which communicates with 

electrodes, to set flowing an infinit- 
esimal current. 

If the voltage applied to the elec- 
trodes is very low, there will not be 
sufficient movement of the ions to 
cause any luminosity; but if the volt- 
age gradient is increased, the speed 
of the ions increases also. The ions 
on their passage towards the cathode 
collide with the atoms of gas and 
make new ions, and the process goes 
snowballing on until the current 
passing between the electrodes be- 
comes appreciable. If the voltage 
gradient is made still steeper, every 

for the ions to collide with on their 
passage, so that the tube will not 
strike. 

Life of 
the Tube 

A further complication arises on 
the question of voltage; the life of 
the tube is largely limited by what 
is known as " sputtering." The 
positively charged ions at high speed, 
impinging on the surface of the 
cathode, disintegrate its constituent 
atoms. Every time an atom of 

given to one of a group of inert gases 
by Sir William Ramsay, and many so- 
called neon tubes contain no neon 
whatsoever. The name, however, 
has passed into current usage, and 
we cannot really expect the public 
to change to the correct title-cold 
cathode luminous discharge tubes. 
In this article, therefore, the term 

neon lighting " will be used to 
cover all similar forms. 

lytic conductor. 
Now ionisation on a very minute 

scale is continually taking place in 
gases. In the 400 million millions of 
atoms that make up a cubic inch of 
air, some ioo ions are formed every 
second from external causes which 
are still somewhat obscure, and into 
which it would be quite out of place 
to enter bere. Minute as is this pro- 
portion, it suffices, when there is a 
state of electrical tension between the 

is not high enough, there will be so 
many atoms of gas present that the 
moving irons will never obtain suffi- 
cient speed to cause the luminous 
discharge, as their passage will con- 
stantly be interrupted by low 
speed collisions with further atoms. 
On the other hand, if we reduce the 
density of the atoms, we decrease 
also the voltage necessary to produce 
a discharge. There comes a point 
where there are too few atoms left 

AN interesting article, by S. D. 
Moyse, appears in the latest 
issue of the Marconiphone Mail, 

on the theory and use of neon. 
Primarily it deals with the use of 
neon lamps for advertising purposes, 
but there are many facts which are of 
direct intrest to the television en- 
thusiast which \ve have abstracted 
and give below. 

Neon-the writer says-is a name 

The tube is exhausted of air, and a 
small quantity of the rare gas is ad- 
mitted. 

We are accustomed to think of air 
as an insulator-which it is for all 
ordinary purposes-but as far back 
as 1887 Sir Arthur Schuster dis- 
covered that he could make it a con- 
ductor by sparking it in a rarified 
state. In other words, ionised air 
(or other gas) becomes an electro- 

gradient both will have gained 
energy between the moment of im- 
pact and the moment of return; 
there is an excess of energy, which 
takes the form of luminous radiation. 

Some of the difficulties that the 
manufacturer of neón tubes has to 
face will immediately become appa- 
rent. In the first place, the degree 
of vacuum has to be studied scien- 
tifically. If the degree of vacuum 

1! YF1OiJ 
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straight into the cellthe value can be 
taken as quoted above. 

If the intensity of the light emerging 
from the analyser of the Kerr celi is to 
be compared with the voltage applied 
to the cell, then we have to write down 
the second formula which tells us the 
intensity of the light for a given re- 
tardation, this expression, slightly trans- 
posed to suit our present purpose, is 

Vm 

A vo/Iage-inten;iIy grapb of a Kerr a/I. 

benzene is parallel to the plates of the 
cell and thus normal to the direction of 
the stress. 'When the half-wave plate 
has been correctly adjusted in its 
position, the cell and the mica will be 
in the subtractive position in the 
polariscope. 

In this case the field will be fully 
illuminated whçn the liquid is un- 

(Continued on next page.) 

IT is not essential to possess any 
profound knowledge of the theory 
of the Kerr cell in order to operate 

it to the best advantage. Two simple 
expressions, however, should be borne 
in mind when the cell is tó be designed 
to work off a given voltage. The cell 
really requires two voltages for its 
operation, the first is the bias voltage 

n 4i. 

K Vm=1TII 
IT1 

K- y 
Substituting for k iii the above 

expression we have finally 
,rV2 IrrI sl& 

Now the first thing to do is to draw 
agraph of this expression taking, say, 

ant.. tat.. ot.*_tjat J tnt.. ?'-,..5t.. 

In what follows we shall consider the 
simplest method of ascertaining both 
thése voltages. The first of the 
expressions mentioned above is the 
Kerr equation which gives the retarda- 
tion R when the cell is stressed with a 
voltage V, when the light path through 
the cell is i and the distance. between 
the electrodes is d, then 

D cV2l 

d' 
lt must be remembered that V is 

expressed in volts, i in cms. and d in 
cms.; then the retardation is given in 
Angstrom units. c is the well known 
Kerr constant and for nitrobenzene we 
can take this as being about 20.10-'. 

This value for nitrobenzene varies >. 

enormously in accordance with the 
purity of the liquid, but in the ideal 
case where the liquid is distilled z 

of determining this maximum voltage. 
The simplest of all is to Stress the cell 
between crossed Nicols until the 
faintest trace of brown appears in the 
field. Just before the brown makes its 
appearance the retardation is half a 
wave-length and the voltage is thus a 
maximum. This gives the value of 
Vm for Im and hence one point of the 
curve is determined and the values of 
voltage and intensity can be read off 
accordingly. We need not trouble 
accurately to measure the actual inten- 
sity for the half-wave retardation; we 
may be satisfied that this is the maxi- 
mum amount of light that the cell is 
capable of giving. We can take the 
other intensities as a percentage of the 
maximum intensity. Also the voltages 
can now be read off as a percentage of 
the maximum voltage. - 

A variation of this simple method is 
to make up a half-wave plate of mica 
(this can be done for a few pence) 
then, with crossed Nicols and un- 
stressed nitrobenzene, introduce the 
half-wave plate into the polariscope so 
that the fast direction of the half-wave 
plate coincides with the slow direction 
of the stressed nitrobenzene. The 
slow direction of the stressed nitro- 

A4.VE 

An example of an efficient grid 

cell-the Baird. 

By H. A. Hankey 

I=Im sin! 
A 

Substituting for R we have 
dV' I=i; sin' !_ 
Ad' 

and putting 

we obtain 
I=Im sin2 kV'. 

Now for the greatest intensity the 
coefficient of Im must be unity so that 
sin' kVm2=l 
which gives 

ioo units on the abscissa for the 
maximum voltage and xoo units along 
the ordinate for the intensity. All 
that is now needed is one single value 
of volts against intensity in order to be 
able to read off the curve thevoltage 
corresponding to the intensity through- 
out the range of opetation of the cell. 

Voltae 

and Intensity 

The voltage giving the maximum 
intensity will be the easiest to deter- 
mine, and there are a number of ways 

- JULY, 1934 

HOW TÓ OPERATE. 

- THE KERR 
FOR 

CELL 
BEST RESULTS 
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bladed shutters are used, which not 
only cut off the light in between the 
pictures, but also while the picture 
is on the screen. This increases the 
frequency of the flicker until it be- 
comes barely noticeable. 

With a television image the light is 
never definitely cut off for any appre 
dable time so that the same argu- 
ments do not apply, and hence a speed 

An interesting phenomenon which 
occurs on throwing over the switch from 
land-line ro radio reception is the 
displacement of the picture in the frame, 
caused by the time taken for the signal 
to travel to the transmitting station and 
back via the ether. If this only occupies 
i/booth sec., it will correspond ro the 
travel of the vertical scanning line, 
and the picture will drop by a corres- 
ponding amount. 

considerable range of colour through 
the reds, blues, and greens, to white 
and gold. 

It has only been possible to deal 
very summarily with all the questions 
involved on the technical side of 
neon, and the explanations given 
have been made as simple as possi- 
hie, probably to the detriment of 
their very exact scientific accuracy. 

An electric lamp switched on and off, 
or operated from an alternating-cur- 
rent supply will show flicker until the 
frequency of the current variations 
reaches thirty or forty per second. 
With the customary so-cycle supply 
no flicker is observable. 

In cinematography the light is de- 
finitely cut off between each picture 
and with the usual projection speeds 
of sixteen or twenty-four pictures per 
second flicker is very noticeable, par- 
ticularly as the illumination increases. 
To overcome this two and three 

motor by a small belt at a speed suffi- 
cient to give, say, thirty-six interrup- 
tions per second. This should give 
an appreciable reduction in the flicker. 

-J.H.R. 

JN the B.B.C. television studio a 
small picture receiver serves to check 

the quality of the transmission as it 
leaves the control room, and by a 
change-over switch the transmission from 
Brookman's Park can be received on 
radio and compared with the original. 

"Neon-In Theory and In Use 
(Co,itinned from page 304.) 

make the tube strike, but once the 
resistance of the tube is reduced by 
the flow of current explained above, 
a much lower voltage is amply suffi- 
cient to keep the tube alight. Indeed, 
if the full voltage originally applied 
were continued, with the resistance 
of the tube reduced to a fraction of 
its normal state, the result would be 
catastrophic, as the current would 
continue to rise. 

Different gases and g!asses give a 

FLICKER. 
FLICKER 

the effect 
sistence. 

is completely 
one-twelfth of 
members the 
the next one 
the effect of 
obtained. 

is often confused with 
known as visual per- 
If a television image 
repeated in less than 
a second, the eye re- 

preceding image while 
is being built up, and 
continuous motion is 

Flicker is an effect produced by 
alternate periods of dark and light. 

of twelve-and-a-half pictures per 
second gives quite tolerable results. 
It is even questionable whether there 
is any need to go to a larger number 
of pictures per second, except when 
dealing with rapidly moving objects 
which are in any case unsatisfactory 
for television at present. 

A possible line for experiment, how- 
ever, is suggested by the foregoing. 
It would be comparatively simple to 
interpose a small two-hiaded shutter 
at a suitable point in the optical sys- 
tem, e.g., just in front of the Kerr 
cell. This would be driven from the 

"Setting Up a Mirror Screw 
(Continued from page 303.) 

dry after a few minutes and then the 
next mirror can be positioned in the 
same manner, the pointer, of course, 
having been moved one division. 

Only a very small amount of 
cement should be used until the whole 
assembly is complete and has been 
tested, as otherwise it will be found 
difficult to free the plates for correc- 
tion if this is found necessary; when 
all are in order the black lacquer 
should be scraped off where the 
cement is to be applied. 

the maximum volage by empli;ying a 
quarter-wave plate in exactly the same 
manner as that in which the half-wave 
plate was used above. That is, the 
quarter-wave plate must be introduced 
into the polariscope in the subtractive 
position and then the liquid has to be 
stressed until extinction has taken 
place. The voltage for which this 
occurs will be Vm/Vi. 

In this very simple manner complete 
optical and electrical information of 

Uapactty 

of Cell 

When a Karolis multi-plate cell has 
been designed to operate on low 
voltages, then care must be taken in 
the design owing to the abhormally 
high capacity of condensers having 
nitrobenzene as the dielectric. If we 
take A as the area of one plate of the 
condenser in cms2, and d the distance 
between the plates in cms., then the 

where N is the number of "compart- 
ments "of the cell. 

Now as the retardation is inversely 
proportional to the square of the dis- 
tance between the electrodes and as the 
capacity is inversely proportional to 
this distance, then, obviously, in order 
to give great retardation compatible 
with small capacity, it is better to 
decrease the distance between the 
electrodes rather than to increase the 
length of the light path 1 in the celi. 

stressed and the cell must now be 
stressed until the geld is completely 
extinguished. The voltage at which 
this occurs will be the maximum for 
half-wave retardation; that is, Vm. 

It may happen that the cell has been 
designed to work on low voltages, in 
which case a breakdown is likely to 
occur if the liquid is stressed to half- 
wave retardation. Such being the 
case we can easily determine i/t/ of 

panying graph. The bias voltage is 
usually taken half-way up the straight 
part of the curve. The voltage can 
be taken as that which gives quarter- 
wave retardation; that is Vm/Vi, or 
0.707 Vm. The working voltage is 
that voltage swing from the picture 
signal which at its peak gives the half- 
wave retardation, and thus the greatest 
intensity. 

36A - x i.ii micro-inicrofarads. 4u 

The introduction of the coefficient 
1.1 i is necessary in order to reduce 
the electrostatic units to micro-micro- 
farads. We can therefore put 

Capacity of Karolus multi-plate cell 

AN. 
3.17 micro-inicrofarads 

/IIOi'I JULY, 1934 

"How to Operate The Kerr the cell characteristic can be obtained. capacity of the nitrobenzene cell, the 
Cell For Best Results." The bias voltage can be chosen from liquid having a high dielectric constant 

(Continued from preceding page.) the curve which is shown in the accom- of 36, will be 
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pedance characteristic. It is general an indicating meter in its anode cir- age applied is equal to the peak value 
for them to fall off at the higher fre- cuit can be used. Such an instru- of the alternating current input, no 
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output stage because of its relatively 
low impedance. This would have 
the effect of seriously loading the 
resistance or inter-valve transformer 
winding across which it was con- 
nected and thus producing an incor- 
rect reading. 

Moreover, unless you are prepared 
to pay heavily for a special output 
meter you will find very few alternat- 
ing current meters which have any- 
where near a constant frequency im- 

00,000 'L___ _ u i 

- LT- 

Circuit of the simple slide-bath valve voltmeter 
described in the text. Owing to its extreme Jiexi- 
biliij it should find many uses in the experimenters' 

laboratorj. 

Moreover, the instrument should 
have a widely variable full-scale de- 
flection. No ordinary A.C. instru- 
ment will satisfy these exacting re- 
quirements. 

Fortunately, a valve rectifier with 

give it zero, or practically zero plate 
current and then apply an alternating 
voltage between its grid and filament 
terminals, the anode current will rise 
to a value depending on the square 
of the value of the applied A.C. volt- 
age. By applying an exteriial D.C. 
voltage to the grid of the valve, 
which tends to make the grid more 
negative, the plate current will begin 
to fall. Should this voltage be in- 
creased until the negative D.C. volt- 

an amplifier would in all probability 
be unnoticeable on music reproduc- 
tioii. Such a fault, however, could 
make quite an appreciable difference 
to the definition of pictures obtained 
were a similar amplifier used with a 
visor. 

Uses of 

the Meter 

It is therefore really desirable to 
have some means of determining sig- 
nal voltage stage by stage and also 
of measuring the overall voltage res- 
ponse of the amplifier. 

Clearly an ordinary direct current 
voltmeter would be useless and an 
alternating current voltmeter would 
be of very little use except in the 

put impedance is extremely high com- self-capacity of valve holders and that 
pared with the impedance across produced by long parallel wires. 
which the voltage is to be measured. Two 

Types 

Valve voltmeters, speaking gener- 
ally, are of two types. The slide- 
back type and the direct indicating 
rectifier type. In this article we are 
dealing mainly with the slide-back 
type of valve voltmeter which gives 
a measure of peak voltages. Such 
'oltmeters make use of the fact that 

the plate current in ari overbiased 
valve rectifier rises when an A.C. 
voltage is applied to the grid. (This, 

IT- of course, is the principle of anode- 
bend rectification.) If then we bias 
a valve in a rectifier circuit so as to 

Tb3 v31v3 volt,inler ready for use. 

OWING to the exacting -de- 
mands made on a television re- 
ceiver it is really necessary to 

have a more accurate knowledge of 
such things as stage gain and fre- 
quency response than is usual with 
the ordinary wireless receiver. 

A few decibels drop in the upper 
part of the response characteristic of 

quencies owing to their relatively 
large self-capacity. Even a good 
output meter is rarely of use at fre- 
quencies in the neighbourhood of 
15,000 cycles. 

What is really necessary is some 
form of voltage measuring device 
which has an almost infinite fre- 
quency characteristic and whose in- 

ment is known as a valve voltmeter, 
and when correctly designed its fre- 
quency response can he made linear 
from a few cycles a second up to fre- 
quencies of the nature of x,000 kilo- 
cycles. This frequency range can be 
extended still further if very special 
precautions are taken to remove all 
extraneous capacities such as the 

N 

- rl PÌII 
JULY, f934 J./J'JIJÌ 

EXPERIMENTS IN MY LAB.. 

H MAKING A 

VALVE VOLTMETER 
s 

In this article details are given of a straightforward valve 

voltmeter which needs no preliminary calibration. Owing 

to its wide frequency characteristic such an instrument is 

idealfor measuring stage gain in television amplifiers, etc. 

- 

B S. Rutherford Wilkins 
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¡ng voltage was applied, rectified alternating current appear- simply to provide ai direct current 
This then gives a ready means of -ing in the anode Circuit of a valve path between the grid of the valve 

measuring A.C. voltages. The valve and causing instability, a large con- and the bias battery when there is 
no load across the input terminals of 
the valve voltmeter. Without such 
a resistance no bias would be 
applied to the valve unless it were 
connected across a load, and the 

ph,, anode current would rise to such an 
- extent as to damage the sensitive in- 

strument in its anode circuit. 

The 
Tisis photograph shows Circuit 

the unekrside of ib The diagram shows the circuit of 
chassis; the wiring of a slide-back valve voltmeter on these 

- the instrument is very lines which I had occasion to design 
r simple and will be clear recently for some experimental work 

from a study of this in conjunction with a frequency res- 
picture and ti cjrit pUnse of a television amplifier for 

b 
diagram. mirror-drum work. It is quite a 

I simple little gadget but will respond 
quite readily to voltages of the order 
of one volt if only about 20 or 30 
volts high tension are used. Origin- 

i ally I used a 6o-volt high-tension bat- 
tery, and this gave all the sensitivity 

- that was required for low-frequency 
work and since if necessary with a 
little care input voltages of the order 

ViWI JULY, 1934 

current will be shown in the anode resistance in this part of the circuit ance is usually included, not low 
circuit of the valve, other than the tends to decrease the sensitivity of enough to affect seriously the input 
standing current before the alternat- the instrument. To prevent any un- impedance of the valve voltmeter, but 

308 

of a half a volt could be measured, 
with a sensitive microammeter in its denser of the order of .1 to i micro- the instrument has since proved quite 
anode circuit is originally biased until farad is used as a by-pass condenser useful for measurements on high fre- 
its standing anode current is of a directly between the anode of the quency amplifiers. In order to give 
very low order. The A.C. voltage is valve and filament negative, a fairly sensitive instrument, but at 
now applied and the anode current of The impedance of such an instru- the same time to keep the cost with- 
the valve will rise. A further D.C. ment is determined by the input im- in reasonable limits, the anode cur- 
negative bias is then applied until the pedance of the valve. Between grid rent meter is a standard 500-o-500 

original value of the standing anode and filament, however, a high resist- (Continued onpqge 328.) 

current is shown on the anode meter. 
The additional bias applied is now a . 

- - 

measure of the peak voltage of thé 
unknòwn input. This voltage can be 
easily measured with an ordinary . 

direct current voltmeter. 

Sensitivity 

The sensitivity of such a slide-back - ' Q ¡ 

valve voltmeter is determined by the Herei.caplan view uf 
valve characteristics, the anode volt- 

. . . the complete ,nstru- 
age applied, and the sensitivity of the 
meter in the anode circuit. If neces- ,uie,u1 note that all 

sary, a diode valve could be used in WJTlfl is carried out 

a similar circuit but its sensitivity ;derneatb the chassis. 

would be low. If we use a fairly - high slope triode, however, fed with 
a reasonably high anode voltage, it is 
quite possible to get an accurate mea- 

- 

jr 
sure of voltages of the order of to I 
i volt A.C. No anode load is in- 
cluded in the plate circuit of the valve 
other than the D.C. resistance of the - - 

measuring instrument, because any 
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* * * 

Amateur Transmissions 
Sm, 

In the June issue of TELEVISION I 

note in your correspondence page a 
suggestion for amateur transmissions 
on Sundays. 

As a member of your Constructors' 
Circle 1 see no reason why your ex- 

such clubs would be necessary for 

An order placed with your 

newsagent will ensure regular 

delivery of TELEVISION 

many cases, too, it would not be too 
late for dealers to demonstrate. The 
programmes are ready to hand. 
Talks, violin and piano recitals, 
songs, and such subjects are the 
usual fare at this time, and are emin- 
ently suitable for television. Even 
the Foundations of Music might be 
entertaining when televised ! - 

E. H. WARE (Exeter). 

suitable transmitters as all would be 
available. We might even get a 
long-desired relay through North 
Regional or North National! 

PETER FREEMAN (Sheffield). 
* * * 

Sia, 
I should like to suggest a Sunday 

transmission of an hour or two hours 
duration. This I think would be the 
most suitable day for every amateur, 
and if' between the hours of 9 a.m. 
and. 12 midday, there could be no 
question of any B.B.C. difficulties 
either technical or in the suggestion 
that television transmissions are' rob- 
bing the programme hours for those 
who do not possess televisors. 

One item which I think conclu- 
sively. proves the B.B.C.'s policy as 
foolish, is the fact that there is excel- 
lent apparatus on the market and also 
excellen,t information in the shape of 
your journal, whereas in the days of 
2L0 the transmissions were there, 
but the other items lacking. 

C. H. C. SWAINE (Oxted, Surrey). 

* * * 

Amateur Transmissions on the 
Ultra-short Waves 

SIR, 

In the June 'issue of TELEVISION, 
Mr. T. W. Humphreys suggests that 
amateur transmitters should collabor- 
ate to transmit television on the x6o 
metre band on Sunday mornings. 

May I say that I heartily endorse 
this suggestion. In view, however, 
of. the television possibilities in the 
ultra-short-wave spectrum I would 
suggest that amateurs also get busy 
on this band. A commencement 
could be made with 3o-line transmis- 
sions on the ultra-shorts. 

To carry the suggestion further, I 
think it would be an excellent idea f 
experimental Television Clubs were 
formed in all districts where sufficient 
support is forthcoming; such clubs 
could doubtless be affiliated with The 
Television Society, and woúld, the re- 
fore, supplement the good work 
which that Society is doing. For 
various reasons it is thought that two 

I would like to congratulate you on 
the steps you are taking to show the 
B.B.C. that the public does want 
television, and that its decision to 
curtail, and perhaps stop completely, 
the present programmes is most defi- 
nitely a retrograde step. I would urge 
you, on behalf of the many wireless 
enthusiasts in this district who, to my 
own kn'Dwledge, are now beginning 
to take a really active interest in tele- 
vision, to press forward this cam- 
paign until, at the very least, the old 
hours are restored, and preferably 
until television at last takes its place 
within regular programme time. 
TELEVISION was instrumental in get- 
ting these transmissions in the first 
place. May it now be the means of 
keeping them 

In regard to times for transmis- 
sions, it seems to me that the most 
suitable would be the period 6.30 to 
7.30, or part of it. This is the part 
of the evening which is probably least 
listened to, and yet a time when 
most experimenters could take ad- 
vantage of the transmisions. In 

SIR, 

With regard to the B.B.C.'s diffi- 

culty in finding suitable times to fit 
in their television broadcasts I sug- 
gest they should radiate a 2-hour pro- 
gramme on Sunday mornings, say, 
fi-orn 10-12. I believe this time would 
be much more convenient to all 

lookers " than either of the pre- 
sent times and would be long enough 
to make useful experiments in. There 
would then be no question of finding 

the Constructors' Circle and firms in- 
terested from an advertisement point 
of view. 

I for one would gladly welcome an 
annual subscription to maintain such 
a transmitter which would give a two- 
hour transmission on Sundays. Also 
I think such an idea would be well 
supported by a great number of mem- 
bers providing it was free from any 
B.B.C. control. 

C. H. C. SWAINE (Oxted, Surrey). 

A Ready Market 
SIR, 

I could sell icio sets to-morrow if 
two hours' television transmissions 
were made nightly. Wishing you luck 
in pressing this cause of a hold up 
to the trade. 

B. A. GREASLEY (Leicester). 
* * * 

The Public Does Want Television! 
SIR, 

Corresoondence is invited. The Editor does not necessarily agree with views 
expressed by readers which are publ5hcd on th5 page. 

Sunday Morning Broadcasts Amateur Transmission 
Short-wave Wörk and the Amateur :: A Ready Market 

The Public Does Want Television! 

Sunday Morning Transmissions- perimental department should not 

A Suggestion organise and run such a transmitter 
in conjunction with the members of 

to an organised body than to an indi- 
vidual. 

May I add that I shall be happy 
to do what I can in support of this 
idea. Perhaps, therefore, any inter- 
ested London readers living north of 
the Thames will kindly write to me as 
a preliminary move. 

A. E. SEMPER (Fellow, 
Television Society). 
* * * -. 

JULY, 1934 1L VFJ Oil 
- London-one north of the Thames, 

but it is reasonable to suppose that 
this would be more readily granted 
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It also should not be forgotten that not spoil the shape as would probably same. If they are not, the time-base 
however perfect Mr. Whitehead's be the case if an attempt were made should be adjusted until they are 
synchronisation may be, a certain to use scissors. identical. -J.H.R. 
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vision set. 
There aie two points which I think 

should be macle clear to the public 
when they see these reproductions, 
first that the artistes were not speci- 
ally posed and were therefore in a 
state of movement; in consequence a 
certain amount of blurring was in- 
evitable, and secondly, that the 
camera being more critical than the 
eye shows up faults which the eye 
does not see. 

cheaply. The valve holder to hold 
the photo-cell is screwed down inside 
the base of the can, the same screws 
being used to hold both valve holder 
and can base. An opening is cut in 
one side of the upper portion of the 
can through which the light can pass 
to the cell. This hole can best be cut 
with a metal-cutting fretsaw as this 
will leave the minimum of burr and 

If gas-discharge tubes are being 
used, the apparatus should be allowed 
to warm up for five minutes before 
the programme starts. Then listen 
on a pair of telephones in the output 
circuit and adjust the 375-cycle cir- 
cuit to give what you think is the 
correct frequency. As soon as the 
signal comes on from the transmitter 
it will swamp the pick-up from the 
time-base, but you will be able to tell 
at once whether the two notes are the 

word which is transniitted once at 
iiI'-.,-- Checking the Time-Base half time and again at the end of each 

Ii morning broadcast. This wordY is 
11 - 

I 
/ 

/ 
'vVhen receiving television on a 

either " SLUA " or " SZUA " or 
L 

' I 

cathode-ray receiver, it is often found 
just " ZUA," There might be an- that the discharging of the 375 cycles 
other letter at the end, but it has I II 

i - 

' -- time-base produces a small amount 
been too badly distorted to enable me I of interference in the modulation cir- 
to be certain. Fi I 

nl 
I - . I 

cuit. The result is that a pair of 
I should be very interested to hear I - EII I 

i 
i telephones inserted in the output valve 

from anyone who has successfully re- 
these transmissions in Great 

ii 

I 

Il 

of the receiver will pick-up a flote of 
ceived 375 cycles similar to the familiar sing 
Britain. - 

L. THOMAS (Chester). 
of television transmissions. 

Provided this interference is not 
* * * 

Photographing the Picture - 

great, the effect causes no trouble 
during the actual reception, but it is 
useful in the preliminar' adjustment 

SIR, of the apparatus, for it is only neces- 
I was interested to see reproduced TOAMPLIFIER sary to adjust the 375 cycle-base to 

in your June issue, two photographs give the same note as that being re- 
taken by Mr. Whitehead, of Brad- .ceived from the transmitter to make 
ford, of artistes, taken from his tele- A simple me/hod of screening apbo/-cell. sure that the frequencies are correct. 

get some people interested, and when 
I tell them it is only for one night per 
week, their enthusiasm cools off at 
once. This, I think, -is the posi- 
tion with all of us. 

FRANCIS JOHN GALVIN 
(Liverpool). 

* * * 

The Zeesen Transmissions 
SIR, 

I have received the morning broad- 
casts from Zeeson, but I am unable 
to make anything out of the picture 
with the exception of some German 

Screening a Photo-cell 
.The sketch shows an improvised 

method of screening a photo-cell 
which is quite effective and easy to 
arrange. It will be seen that 
an old coil screening can is 
used; even if one of these is not 
available it can be bought quite 

TO BIAS 
- BATTERY 

quencies travelling 20 miles in about 
0.1 millisec., the lower frequencies 
taking about r. millisec. to travel this 
distance. 

To prevent the distortion of fre- 
quencies, it is necessary to super- 
impose the whole band upon a carrier 
frequency of about I,000 kilocycles. 
The attenuation of the radio fre- 
quency waves is proportional to the 
frequency amplitude, being reduced 
to about 0.5 after i,000 metres at 
i,000 kilocycles. 

* * * 

lookerin " for the past ten months 
now and have made numerous others 
likewise. I am quite satisfied with 
30-line scanning and can safely say 
if it were only available a little 
oftener and for longer periods, I 
should be able to guarantee another 
50 members to our " Circle." 

If all our members would promise 
this, we may hope for some altera- 
tion in the near future. As it is, I 

ing as these photographs are, it 
should not be thought that the im- 
pression given to a looker would be 
so lacking in detail, or blurred as is 
shown by these photographic repro- 
ductions of the televised artist. 

EUSTACE ROBB (Television 
Production Director, Broadcasting 

House.) 

of the German Post Office Labora- 
tories, state that with the use of 
ultra-short waves, the quality of the 
pictures has been improved, but the 
reception of television is now limited 
to the local transmitter. To come 
back to rea! television, the pro- 
gramme must be relayed over wires, 
to different transmitters. The cables 
used must transmit a band between o 
and 500 kilocycles, the higher fre- 

viaoui 

Satisfied with 30-Li,w Scanning amount of movement or " hunting 
SIR, is inevitable, which will add blurr to 

I am writing this at the request of the resulting photograph. 
mv many friends. I have been a Therefore, excellent and interest- 

JULY, '934 

The Range of 
Wired Television 

Herren F. Kirchstein and J. Lamb. 
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It is curious what a difference 
there has been between the problems 

9 I 3375 ,, ,, ,, 

IO I 3750 ,, ,, ,, 

3'' 

0.0219 

zero 

away; we can remember still the 
sense of thankfulness with which we 
first read Hartley's exposition of the 
problem of intelligence transference1, 
which came at the right time, like 
a return to sanity after fever. But 
Hartley's analysis, though excellent 
in its close adherence to physics after 
a glut of nebulous " harmonics," 

Fourier components," " side-fre- 
quencies," and the like, is not too 
convenient for the practical man who 
wants to design an amplifier, or 
analyse a waveform. 

-n 
o 

TABLE I. 

Corresponding Frequencj' 

Zero (D.C. component) 
375 cycles per second 
750 ,, ,, ,, 

1125 ,, ,, ,, 

1500 

1875 ,, 

2250 ,, 

2625 ,, ,, 

3000 ,, 

Amplitude of 
Component. 

0.9 

0.197 

o.i88 

0.171 

0.151 

0.127 

0.101 

0.0736 

0.0468 

have arisen, including controversy 
as to the so-called "real existence" 
of side-bands in radio transmission, 
the relative merits of different "sys- 
tems of television," and the channel 
widths necessary with amplitude- 
modulation and frequency- or phase- 
modulation at a radio station. 

Happily, most of these doubtful 
disputations, the effect of which was 
all too often to obscure rather than 
to elucidate the problems around 
which they centred, have now passed 

be transmitted which is known, and 
the question: "How closely can this 
be represented with a limited band of 
frequencies?" is generally of great 
interest and importance. 

Most readers will by now have be- 
come familiar with the expressions 

Fourier analysis " and "Fourier's 
series " in connection with tele- 
vision problems of this kind, but not 
everyone, perhaps, is acquainted 
with the kind of results obtainable by 
the analysis of certain waveforms 

only are illustrated, for clarity). 
Turning now to the application of 

this in television, let us take a wave- 
form of very common occurrence: 
that shown in Fig. 2, which corre- 
sponds with a television signal 
yielded by scanning a blank field 
with an " underlap " of ten per cent. 
(that is, a gap between the scanning 
of successive lines equal to a tenth 
of the time taken to scan one line). 
Suppose that the number of. strips 
scanned per second is 375, as in the 

and to the practical worker, than that 
of deciding what frequencies 'are 
necessary for the transmission of a 
substantially correct representation 
of the original object scanned. In 
the past, misconceptions of all kinds 

.yw '\ f Ca,-ey fo,,'d 

Ço d \\ / by o..ponen 

compasei,h , f added tOyathe 

F:g. i. The components of o triangular 
and (left) the resulting figure. 

Helmholtz' original work. It was 
not a case of asking: " What fre- 
quencies exist in the tone of a violin 
string?" for, by means of a system 
of acoustic resonators, the necessary 
upper partials could be determined 
experimentally beforehand (even be- 

fore the exact nature of the wave- 
form, in the case of some instru- 
ments, was known). 

With television, however, it was 
not until after commercial transmis- 
sion had for some time been an ac- 
complished fact that the importance 
of extremely high frequencies was 
conclusively demonstrated. With tele- 
vision, it is usually the waveform to 

an infinite number of discontinuities, 
but in general this statement applies 
to any complicated curve, over a 
range, or to any periodic curve 
throughout its length. To illustrate 
the process of analysis in a simple 
case, in Fig. ï there is shown a tri- 
angular waveform, together with the 

Fg. z. ¡Vaveform corresponding to the scanning 
of a blank figure. 

"components" into which it can be 
broken up (the first few components 

IN TELEVISION By J.' C. Wilson 

pROBABLY there are few prob- 
lems in television transmission 
or reception of more fundamen- 

tal importance, both to the theoretical 

of sound transmission and recording, 
and television; with sound, practi- 
cally the whole of the essential 
groundwork liad been covered by 

In this article, the third of a series of four, J. C. Wilson discusses another 
paradox in television which arises out of the determination of the frequency 
necessary for a correct reproduction of the original object scanned. 

While pursuing certain investiga- 
tions in connection with the flow of 
heat in solids, Joseph Fourier dis- 

covered a property of curves in 
generaL (afterwards applied particu- 
larly to periodic curves, or "repeated 
waveforms "), in accordance with 
which they may be completely repre- 
sented by adding together a number 
of purely sinusoidal curves differing 
in wavelength and amplitude, over a 
given range of their length. There 
are one or two exceptions, such as 
curves which become infinite, or have 

JULY, 1934 J'a'/Js)oi'i 

THE TELEVISION ENGINEER commonly encountered, or with the 
nature of the series representing 
them. To begin with, therefore, let 

P I..J Z Z L I NJ G P/¼ R14 DO)( E S us explain briefly what this process 
is. 
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que," Vol. 12, No. 133, Jan., 
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TABLE U. 

n Corresponding Frequeng. 

30 375 cycles per second 
6o 750 ,, 

90 1125 ,, 

IZO 2500 ,, 

150 2875 

i8o zzo ,, ,, 

. ,, ,, ,, 

,, ,, ,, 

Amplitude of 
Component. 

1.2490 

0.25 30 

0.0466 

0.0284 

0.0095 

0.0050 

by Fayard, and the reader is referred 
to an article2 by him if he wishes to 
pursue this aspect. 
References: 

Transmission of Information "; 
R. V. L. Hartley, Bell System 
Technical journal, Vol. VII, p. 
535, 1928. 

2 On the Determination of the 
Highest Frequencies to bè Trans- 
mitted, and the Influence of 
Phase Distortion in Television"; 
G. Fayard, " L'Onde Electri- 

Now, we could go on choosing 
waveforms for analysis, and tabulate 
the frequencies present, for a very 
large number of different signals, but 
this way of representation is very 
clumsy. A better way is to write 
down a formula for the amplitude of 
the nth component so that the pre- 
sence or absence of any frequency in 
a waveform may be determined by 
simply giving n the correct value in 
the formula. This is a kind of 
mathematical shorthand, instead of 

one, which is " speckled "), it might 
be thought at first that the only fre- 
quency present is that of the series of 
sine-waves. Nothing, however, 
could be farther from the truth. 
Many frequencies are present, some 
lower, and theoretically an infinite 
number higher than that particular 
one; in fact the component which has 
the same frequency as that of the 
sine-waves has an amplitude of I/k 
of that of the sine-waves, so that if 
the period of zero current is long 

This kind of example shows how 
careful one must be in speaking of 

frequency " in periodic waveforms 
other than purely sinusoidal ones. 
And it shows, too, how " chopped 
carrier " systems (such as some of 
the early photo-telegraphic systems), 
do not overcome the side-band difli- 
culty, but, rather, mightily increase it. 

The effect of phase-distortion in 
transmitting waveforms of various 
kinds has already been simply dealt 
with from a televisioñ point of view 

shall have the frequencies present 
which are given in Table 2. 

In this case, there exist frequencies 
lower than the strip_frequency (at the 
picture-frequency, and multiples of 
it); only the components at and 
above the strip-frequency are given, 
however, and the last component in 
the table corresponds with about half 
the first zero-frequency of the square 
scanning spot which is supposed to 
traverse the card. 

frequencies corresponding with n = 
i, 3, 5, 7, etc., are not present at all. 

Next, take the waveform shown in 
Fig. 4 at (b); this consists of a few 
cycles (m is the number) of pure sine- 
wave, occupying a time .T, followed 
by zero current for a time (k-i)T, 
where k is any integral number. 

In this waveform, assuming it- to 
be repeated over and over again (as 
in the case of a television signal in 
which all the lines are blank except 

consists principally of an alternating 
current of sine-wave form and of 
frequency the same as that of the 
individual wave-groups. Paradoxi- 
cally, this particular frequency is not 

present at all. The waveform com- 
prises an infinite series of compon- 
ents, of higher and higher frequency 
to an indefinite limit (that is, cover- 
ing an infinitely wide frequency- 
band) but the frequency of the origi. 
nal sine waves is not amongst them. 

quency of 9,375 c.p.s. has an ampli- 
tude of 0.0255, and corresponds with 
the twenty-fifth Fourier term (i.e., 
n = 25). But sufficient terms are 
given in Table i to add up to a fair 
approximation of the original wave- 
form. 

Consider now the kind of "low- 
frequency test-card " shown in Fig. 
3. If this is scanned, stripwise as 
indicated, in thirty lines at twelve 
and a half pictures per second, we 

4 
A = in which:- 

r(n'- i) 

Anis the amplitude of the nth com- 
ponent. 

n is the number of the Fourier 
term. 

This formula is so arranged that 
the term n = i shall correspond with 
the frequency of theoriginal unrecti- 
fled wave; in this case, only even 

values must be given to n, for the 

shift of 1800). It might, on the face 

'1 

wjwhi 
Fig. 4. Tbree types of waveform for analysis. 

of it, be thought that this waveform 

kind, showing the various frequencies 
present in the transmission, and the 
amplitude of each. The total signal 
amplitude is taken as unity, for con 
venience (see Table i). 

Of course, these are not all the 
frequencies present: there are still 
higher harmonics, of amplitude con- 
stantly diminishing and alternately 
positive and negative in successive 
decades of n; for example, the fre- 

ate from a full-wave high-tension 

F honnnnnnnr 
Fig. 3. The result of scanning a low-frequencj 
test card shown in ibis figure is given in Table II. 

rectifier. The formula in this case 
would be: 

amplitudes of all the components is 
too complicated to be of much inter- 
est here. - 

Finally, let us take the waveform 
of Fig. 4 (c), which consists of two 
equal groups of sine-waves put end 
to end and repeated; the only thing 
unusual about them is that their am- 
plitude changes from positive to 
negative after every group of cycles 
(that is, there is a periodic phase 

i,aE '/F;Joi'J JuLY, 1934 

case of the standard B.B.C. trans- tabulation. Take the waveforms compared with the wave-group (that 
missions by the Baird process, then shown in Fig. : the first, shown at is, k-x is large compared with T), 
if n is the order of Fourier " term," (a), is an ordinari' rectified sine-wave, the amplitude of this component will 
we can make a table of the following such as might be supposed to eman- be very small. The formula for the 

PDF compression, OCR, web optimization using a watermarked evaluation copy of CVISION PDFCompressorPDF compression, OCR, web optimization using a watermarked evaluation copy of CVISION PDFCompressor

http://www.cvisiontech.com
http://www.cvisiontech.com


I I L. I 'L I 

These dra2i ngs are side and end elevaliotis Ihe Baird colour lelevision receir. 
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mic magnification of about ii per stage (the grid-resist- 
ances are high compared with 20,000 ohms) is obtained, 
and the overall magnification is about 1,300 times at 
medium frequencies. In this connection it must be re- 
membered that a substantially flat frequency-character- 
istic frOm io cycles to about 13,500 cycles per second is 
desirable to accommodate the component frequencies 
of the television signal up to the " first zero-frequency" 

- 
o 

L IL 

Receiver 

At the receiver the source of light is not a radiator 
supplying a continuous spectrum with filters to trans- 
mit certain bands; the two gas-discharge tubes emit a 
composite line-spectrum, from which, in the case of 

(Continued on page ; z6) 

This is the second and concluding instalment of 
the abstract of a paper read by J. C. Wilson 
before the Royal Society of Arts on May 2 on 
the problem of television in natural colours. 
This part deals with the amplifiers and receiver. 

THE amplifier system employed is extremely 
straightforward. The first three stages comprise 
valves of the DEL 6io class, having a magnifica- 

tion factor of 15, and an internal impedance of 7,500 
ohms. With anode-resistances of 20,003 ohms, a dyna- 

grid circuits of the valves, and the line-capacity; the 
working capacity of a triode, it should be remembered, 
is much higher than ts static capacity. 

It will thus be seen that it' is advantageous to keep 
the anode-resistances low, in spite of a reduction in 
gain, in order to keep the total effect of this capacity 
small. 

The second section of the amplifier comprises twoS 
series of three stages each in parallel; in each series 
the first valve is an LS 5B, the second an LS 5, and 
the final either two T 250 valves in parallel, or, with 
an appropriately lower high-tension voltage, one DA 
6o.The amplification is arranged to bring the overall 
magnification of the system up to al)OUt 68 decibels. 

i ricnromatic 
repróduction 
in television-Il 
By J. C. Wilson (of the Baird Laboratories) 

apparatus described here to illustrate the principles,. 
but in the case of a radio-transmission channel it is not 
necessary to go to the "zero-frequency." 

Now although the phase-frequency and amplitude-. 
frequency characteristics of resi stance-coupled ampli- 
fiers can he made considerably better, especially at the 
lower frequencies, than those of transformer-coupled 
valves, it is necessary, even with moderate band-widths 
as in the present case, to take precautions against high- 
frequency attenuation. This attenuation is due prim- 
arily to small shunt capacities, such as the inherent 
capacity of the photo-cells, the working capacity of the 

JULY, ¡934 

THE TELEVISION ENGINEER 

.. 

of the scanning-device used. Naturally, this range 
would be considerably extended in the case of a com- 
mercial colour-television system of proper revolving- 
power instead of the comparatively crude experimental 
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of the beam, at low potentials on the 
deflectors. In effect the beam "slows 
down" when the deflecting potential 
falls below about ten volts, and this 
causes a line of brighter fluorescence 
to appear across the television screen. 
The bright line can be moved to one 
side or other of the frame by applying 
a bias to the deflector plate pr by 
using magnetic coils to deflect the 

The following riles should be ob- 
sei'ved: 

Please write dearly giving all essential 
particulars. 

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

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

Query Department,I TEs.avrsloN, j 8-61, 
Fetter Lane, London, E.C.4. 

case the stroboscope will not have 
any elfect. The simplest way to tell 
when the motor is running at 750 
revolutions is to hold a visiting card 
up against the phonic wheel. When 
the motor is running at 750 revolu- 
tions the hum from the card against 
the wheel will be almost the same 
pitch as that of the note transmitted 
through the London National station. 

Threshold 

Effect 

What is "threshold effect" in 
a C.R. tube and how does it 
affect the picture ?-D. M. (Wind- 
sor). 

Threshold effect " or " origin 
distortion " is peculiar to low voltage 
C.R. tubes which contain, traces of 
gas and is due to non-linear travel 

use an output transformer between a 
Marconi super-het and the disc re- 
ceiver. Obtain a Bulgin split-anode 
adaptor, of the five-pin type, plug 
this in place of the output valve, with 
the valve in the top of it. The two 

ANSWERS TO QUERIES 
An expert service is available to assist 

readers who experience diflcu1tics in the 
construction, operation and maintenance 
of television apparatus or associated wixe- 
less receivers and amtliñers. 

I have built up the "Daily 
Express" disc receiver, but can- 
not get the stroboscope to have 
any effect. I have mounted a 
lamp in front of the disc but no 
matter how I vary the speed of 
the motor I cannot tell when it is 
synchronised.-W. R. B. (Brigh- 
ton). 

It seems that you are running your 
receiver from D.C. mains in which 

necessary to alter it is to reverse the 
armature connections to the fields-in 
other words the field coils should be 
connected to the other brush, the brush 
which formerly was connected to the 
field being connected to the mains. 
It may be found that with the altered 
connections a certain amount of spark- 
ing takes place at the brushes and if this 
is the case it can only be remedied by 
making a slight alteration in the brush 
position or, what amounts to the same 
thing, moving the commutator round 
slightly on its shaft if this is practicable. 

br a start. 

Connecting to 
Marconi Receiver 

Will you tell me how to connect 
the " Daily Express "disc receiver 
to a Marconiphone four-valve A.C. 
superhet? I have used an output 
transformer of one -to -one ratio, 
but the neon only lights up very 
dimly.-G. R. (Grimsby). 

Unless you wish to excite the neon 
lamp externally, there is no need to 

output of the receiver arid is not 
caused by the D.C. voltage from the 
dry battery. 

With this receiver you should 
energise the neon lamp by means of 
an external battery or exciter unit 
and couple to the loudspeaker ter- 
minals of the receiver, by means of 
a one to one transformer. 

A suitable exciter unit was des- 
cribed in the April issue. 

Synchronising the 
"Daily Ext'ress" Receiver 

F. A. (Newcastle-on-Tyne). 
Reversing the direction of rotation 

of a motor is usually quite a simple 
matter. Small motors as a rule are 
series wound-that is, the current first 
passes round the field coils and then 
to one of the brushes, round the 
armature and back to the mains from 
the other brush. The direction of 
rotation depends upon the relative 
direction of current flow in the field 
coils and the armature, so all that is 

The image can be projected by 
lenses, but we fear that the intensity 
is too low to produce a satisfactory 
picture, owing to absorption by the 
fluorescent screen itself. The inten- 
sity could be increased by raising the 
anode voltage of the tube, but this 
would shorten its life. For photo- 
graphic work, of course, you can use 
an ordinary short-focus camera- 
about two seconds exposure with H. 
and D. 1,200 plates should be tried 

I have connected it up as recom- 
mended by a friend and used the 
split-anode adaptor but all I can 
get is a faint glow which varies 
with the strength of the signal.- 
J. P. (Liverpool). 

The voltage of the high-tension 
battery in the McMichael portable is 
insufficient to cause the neon lamp to 
strike, so that your method of con- 
necting is incorrect. The faint glow 
that you obtain is simply the A.C. 

the glow will be diffused, whereas 

Alteration of beam. See the article in the January when it is connected the reverse 

Motor Direction 
issue, page 9. the glow is centred around the bot- 

tom of the anode. 

I have an electric motor which 
I propose to use for driving a. 
mirror drum, but upon investiga- 
tion I find that the direction of 
rotation is wrong. Can this be 
altered so that the motor runs in 
an anti-clockwise direction ?- 

Cathode Rays 
and Projection 

Can I project the image at the 
end of the C.R. tube on to a screen 
by a lens system ?-F. D. (Man- 
chester). 

Using with 
McMichael Set 

How do I use the "Daily 
Express " disc receiver with the 
McMichael four-valve portable? 

- _____________-w--- 

[ 
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Connections from the adaptor should 
then be taken to the neon tube. 

lt is quite easy to tell if the con- ANÍWE/6?QUERIEÇ nections to the neon tube are correct 
for when it is the right way round )o O 
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on the screen, this focusing being The use of two rheostats in series i) in the positive H.T. lead, es- 

3X5 

Fog. i.-The general circuit for the oscillograph. 

tween two pairs f deflecting plates, 
these pairs being mutually perpendi- 
cular, and finally, after a relatively 
long travel, impinges on a fluorescent 
screen. 

The bulb is filled to a low pres- 
sure of inert gas which allows the 
beam to be brought to a sharp focus 

Circuit 

The general circuit for the oscil- 
lograph is shown by Fig. i. Note 
that the gun is grounded, and there- 
fore the filament and shield circuits 
are live to ground and must be ap- 
propriately insulated. 

A two-volt acumulator is adequate 
for the filament provided that a 
smooth and delicate adjustment of 
current is obtainable on the rheostat. 

- H.T. 

Fig.Tz.-A circuit of a simple eliminator with 
resistance smoothing for the high-tension supply. 

an eliminator. One precaution is 
necessary in the case of an elimina- 
tor, and that is to keep the oscillo- 
graph clear of the magnetic field of 
the transformer. 

It is desirable, though not essen- 
tial, to insert a protective resistance 
of about Io,000 ohms (Rp in Fig. 

THE Cossor cathode-ray tube is 
of the hot-cathode, gas-focused 
variety, and its action is briefly 

as follows. Electrons emitted from 
a small oxide coated filament are 
drawn through a " gun " at a con- 
venient positive potential (3oo-3,000 

volts); the electron beam passes be- 

P', 

p_y 

'iii 

Pfr. 

: 

cT!T1'r'1 

socket. The latter has four mount- 
ing holes spaced at 900 round a 
circle, and the basing is so arranged 
that these mounting holes lie on the 
axes of x and y; the hole between 
the terminals marked Gn and Px lies 
on the y axis (plates nearest the gun). 

The tube must be kept as far away 
as possible from magnetic fields, 
either continuous or alternating. 
Even the earth's magnetic field gives 
an appreciable deflection, which, 
however, can he minimised by 
orienting the tube with its axis 
parallel to the direction of the field. 
Vìhere trouble is experienced through 
the existence of external fields it may 
be minimised by using higher gun 
voltages. 

The General 

may be used for the H.T. supply. 
The current drain, being minute, al- 
lows the use of a very simple 
eliminator with resistance smooth- 
ing. Fig. 2 gives a circuit for such 

°LF 

e - 
e 

't 

A cut-away view of the Cossor 
cathode-ray tube showing the 

arrangement of the electrodes. 

site plates the electron beam is bent 
towards the positive plate and the 
spot of light on the fluorescent screen 
is displaced accordingly. 

It is not always necessary to oper- 
ate the tube in a dark box at oo 
volts and above, though, generally 
speaking, a dark room or dark box 
is an advantage because it allows 
operation at lower voltage. 

An 8-pin low-capacity base is fitted 
which fits into a triple bayonet 

shown in the diagram, should be in- 
cluded when possible. 

The shield bias may take the form 
of an "automatic bias" off the return 
space current as shown, for which 
purpose a smooth potentiometer of 
about 2 megohms resistance is 
needed. Alternatively a low resist- 
ance potentiometer of about 5o,000 
ohms and a biasing battery may be 
employed. 

Either batteries or an eliminator 

II 

: 

r( 

. ,!- 

OSCI LLOGRAPH 
The information contained in this irticle relates particularly to the Cossor cathode- 
ray tube, and it has been supplied by Messrs. A. C. Cossor, Ltd. The instruc- 
tions on the operation are, however, general and thus applicable to any apparatus 

- of this type. 

carried Out by adjustment of the fila- 

ment current and of the negative bias 
on a focusing shield which surrounds 
the filament. When a potential dif- 
ference is applied between two oppo- 

is recommended, the first of about 
4 ohms resistance, acting as coarse 
adjustment and switch, and the 
second about i ohm, acting as fine 
adjustment. A filament ammeter, 

JULY; 1934 fL '/1iC)ii 

OPERATING THE 

COSSOR CATHODE-RAY 
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decrease the initial 
at the same time 
total gun current 
control " effect of 

divergence; but 
ve decrease the 
by the "grid 
the shield, and 

(within reason) it is possible to ad- 
just the gas pressure so that the beam 
converges to its minimum diameter 
on the fluorescent screen. 

316 

plate, the other three plates being 
strapped to gun. Note the striking 
improvement brought about by the 
shield. 

II.. 

of the shield voltage.' If th shield 
is too positive the nett field between 
gun and filament is a spread affair;. 
a large proportion of the gun current 
flows directly to the gun instead of 
passing through the hole, and is thus 
wasted, whilst that portion which 
does pass through the hole gives a 
rather widely divergent beam. 

By making the shield more nega- 
tive we increase the useful propor- 
tion of the gun current, and 

Fig. 6.-This diagram shows the addilion of a 

.cynchronising circuit lo ihe linie base of Fig. 5. 

beam current and initial divergence 

In put 

Impedance 

For the majority of investigations 
the input Impedance of the tube may 
safely he left out of account-that is 
to say, taken as infinite; but in cer- 

- tain cases its finite, though high, 
value must be allowed for. For 
this purpose Fig. 3 gives a typical 
current/voltage curve for a deflector 

tions are possible; do not focus too 
carefully on the spot, because a read- 
justment of focus is usually needed 
for a figure. 

+0 - T T 

J_ (±i 
I-1.T., C. JN. 

- O-VWvW T __ 
R. P,2 

Fig. 4.-A simple time base circuit using a neon 

lamp. 

The following theoretical consi- 
derations will be helpful in focusing. 
With a given gun voltage, the elec- 
trostatic field between gun and fila- 
ment can be varied by manipulation 

counteract the spreading of the beam 
due to the mutual repulsion of the 
electrons, a low pressure gas filling 
is provided, which allows the beam 
to be re-concentrated in the follow- 
ing manner: a certain proportion of 
the electrons in their transit from gun 
to fluorescent screen strike the gas 
molecules and ionise them; these 
ions, being relatively slow moving, 
remain for an appreciable time with- 
in the beam and so constitute a 
columun of positive charge along it; 
this has the effect of drawing the 
outermost electrons in towards the 
centre of the beam. For any given 

o.1 

ishes with reduced beam current, but 
is never completely absent. In cases 
when it is objectionable, it is a simple 

Fig. 5.-A li/ne base incorporating a saturated 
diode lo provide a more linear effect. 

¡natter to bias the plates so as to 
avoid working over the distortion 
point. 

gun must be provided by grid leaks 
of, say, 5 to 2 megohms. If the 
voltages under examination are bal- 
anced with regard to earth, push-pull 
working will be advantageous. 

Focusing 

The spot is focused as follows : - 
Light filament at the current marked 
on the tube, set the shield bias to its 
maximum negative value, and switch 
on the H.T. Then reduce the nega- 
tive bias until a roughly focused spot 
appears on the screen, and finally 
manipulate both shield and filament 
controls until optimum focus is ob- 
tained. Note that various combina- 

-20 -/0 lU ZU jO Q 

Veit 

Fig. 3.-Typical current/voltage curve for a deflector 
plate, the other three plaies being strapped on Io the 
gun. Deflector Plate Current ai 5oA Gun 
Current, curve A Shielded Stru.cture. Curve 

B Similar structure without Shield. 

The shield voltage has a double ef- 
fect; it controls simultaneously the 
beam current and the beam diverg- 
ence. The filament temperature, 
provided that it is below saturation 
(as it should he), controls the beam 
current only. 

A small secondary effect is asso- 
ciated with this gas focusing which 
for some purposes it is important to 
take into account, and this is a de- 
parture from linearity of the dis- 
placement-voltage curve at the point 
where the electric field between the 
plates changes sign; for about I-3 
volts each side of this point the sensi- 
tivity is reduced. The effect dimin- 

given regarding the deflector plate 
circuits is that all deflector plates 
should have metallic Connection to 
gun. Plates which are idle should 
be short-circuited to gun, or con- 

nected through a biasing battery to 
gun if it is desired to shift the pic- 
ture. The live plates may be driven 
directly or through condensers as the 
circumstances demand, but in the 
latter case the metallic connection to 

obtain a beam with zero initial diver- 
gence, and for this reason, and to 

turer; it is, then, with a given gas 
pressure to adjust the beam current 
and divergence so as to bring the 
beam to its minimurn diameter on 
the screen. It is a remarkable fact, 
which emerges very plainly from the 
theory, that the beam current itself 
affects the focusing. It is for this 
reason that the adjustment of the 
filament temperature has to be in- 
eluded in the focusing operation. 

JULY, 1934 

pecially if batteries are used for the this puts a limit to the negative bias The user's problem is rather the 
H.T. supply. that is permissible. converse of this, the) gas pressure 

The only general rule that can be In no case does it seem possible to having been fixed by the manufac- 
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decision was made that the meetings 
should be held in private and no re- 
ports of the proceedings should be 
published. A few days later the 
Committee visited the television 
studio at Broadcasting House and 
witnessed a demonstration of 30-line 
television by the Baird system. The 
programme given was a repetition of 
the broadcast which was made a few 
days earlier. Mr. Baird and Capt. 
West, of Baird Television, Ltd., were 

Standard Terms and 

Definitions 
Photo-electric Cells. 

The Research Committee of the 
Television Society has defined Photo- 
electric (light-sensitive) Cells in the 
following way:- 
i. A LIGHT-SENSITIVE Cell is any 

device if modification of its elec- 

one which depends primarily for 
its action upon the Becquerel 
effect. 
A PH0T0-v0LTAIc CELL is One in 
which a difference of potential is 
developed across the rectifying 
contact between the surfaces of 
a semi-conductor and a metal 
under the influence of illumina- 
tion; this potential difference 
gives rise to a current in an ex- 
ternal circuit. 

The Postmaster General's 
Committee 

No Reports of the Meetings to be 
Published. 

The first meeting of the Post- 
master General's Committee, formed 
to decide the future policy of tele- 
vision In this country, was held 
on Tuesday, May 29, when the 

present and explained the working 
principles of the transmission to the 
members of the Committee. 

It has been announced that per- 
sons desiious of giving evidence be- 
fore the Committee should inform the 
secretary, Mr. J. Varley Roberts, of 
the Telegraph and Telephone Depart- 
ment, General Post Office, of their 
intention, not later than June 30. 

trical properties occurs on illu- 
mination. 
A PHOTO-CONDUCTING CELL is One 
whose electrical resistance varies 
with the illumination incident 
upon the cell. 
A PHOTO-ELECTRIC CELL is one in 
which electrons are emitted from 
a metallic surface under illumina- 
tion. 
A PHOTO-ELECTROLYTIC CELL is 

The circuit of Fig. 4 does riot give 
a truly linear time base, because a 
condenser charging through a resist- 
ance does so exponentially and not 
linearly. But, if only a small por- 
tion of the exponential charging 
curve is used, the departure from 
linearity is not serious; in other 
words, it is advantageous from this 
point of view to make the time base 
H.T. supply as high as possible. 

The period of this time base is: 

supplies as for the oscillograph, if 
the values are suitable. 

To either of the last two circuits 
we may add a refinement of the 
greatest importance, namely, a device 
for syrichronising the time base to 
the "work." Fig. 6 shows this de- 
vice applied to the circuit of Fig. 5. 
Between the condenser and the neon 
lamp is placed a resistance R, the 
synchronising resistance; this should 
generally be made as high 'as pos- 

aPprox. 
8! 

Magnetic sensitivity - nuns, per 
/ V gauss, 

approx. 
Electromagnetic sensitivity 

25 - mms. per ampere turn. 
4,/v 

At the higher gun voltages (2,000- 
3,200) the fluorescent screen is liable 
to be damaged by a stationary spot. 

striking voltage, and so the process 
continues. These two voltages are 
usually in the neighbourhood of 200 
volts and are separated by about 30 
volts; the latter represents a conven- 
ient amplitude for a time base volt- 
age, and may be applied directly to 
one pair of deflector plates. For the 
time base H.T. supply it is conven- 
ient to use the same battery or 
eliminator that supplies the gun, aiìd 
this is intended in the circuits of Figs. 
4, ç and 6. 

device, such as a saturated diode 
(Fig. 5). The period of this time 

vn 
hase is C- where ' is the saturated 

Is 
current (amps.) supplied by the diode. 
For the latter it is convenient to use 
a triode with plate and grid strapped. 
A bright emitter (Cossor Pi or P2) 
is to be preferred, or failing this, a 
thoriated tungsten valve. The cir- 
cuit arrangement of Fig. 5 permits 
the use of the same H.T. and L.T. 

Filament current, 0.7 to i.i amps. 
Filament voltage, 0.4 to o.8. 
Gun voltage 300 to 3,000 relative to 
Shield voltage, o to -2ooI filament. 
Gun current, jo to 200 microamps. 
Capacities (inclusive of socket):- 

Each deflector plate to gun, 
6.ozj F. approx. 

Each deflector plate to oppo- 
site plate i. zj F. approx. 

35° 
Electric sensitivity - mms. per volt, 

venient time base circuits, in- which 
a neon tube forms the trigger ele- 
ment. In Fig. 4 the. condenser C is 
charged from an H.T. source through 
a resistance R. When the voltage 
across the condenser reaches the 
striking voltage of the neon lamp a 
discharge occurs, and, if the resist-. 
ance R is not too small, the conden- 
ser will discharge to the breaking 
voltage of the lamp; it will then im- 
mediately start to recharge to the 

Vb is the mean voltage on the neon 
lamp. 

V is the difference between the 
striking and breaking volt- 
ages. - 

(The units are Farads, Ohms, Volts 
and Seconds.) 
1f a more exactly linear time base 

is required than is provided by the 
Circuit of Fig. , the latter can be 
modified by the substitution for the 
resistance R of a constant current 

proportion of the work voltage; thus 
the tripping point of the time base 
traverse is, as it were, adjusted by 
the work voltage, and so, if the 
period of the time base is reasonably 
near to a multiple of the work period, 
synchronisation results and a stand- 
ing figure is obtained. 

Summarised 
Operating Data 

JULY, 1934 

Time Base V 

Circuits CR where 
Vb - Vm 

Figs. 4, 5 and 6 show some con- Vm is the HT. voltage. 

i.'JtOìI 
sible without unduly s1owing down 
the "flyback" of the spot. On to 
the junction of the lamp and the syn- 
chronising resistance is fed a small 

PDF compression, OCR, web optimization using a watermarked evaluation copy of CVISION PDFCompressorPDF compression, OCR, web optimization using a watermarked evaluation copy of CVISION PDFCompressor

http://www.cvisiontech.com
http://www.cvisiontech.com


An experimental cathode-ray tube made up by the 
Edj.cwan Co. for comparing the effect: of vario:c 
screen coatings; i isix sections can be clearly seen. 

behae in a similar manner to bullets. 
Travelling at terrific velocities, due to 
the accelerating voltage applied, they 
hit their target, which, in this case, 
consists of the atoms of the screen. 

It is perhaps difEcult to realise that 
light is a form of energy, but it will be 
clearly seen that an electric lamp is an 
example of the transference of electrical 
energy into light energy. 

Electrical Power (watts» Candle- 
power. 

The light given out by electric 
signs such as the red neon sign or the 
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spectrum is desirable, since that part 
of the spectrum has the highest actinic 
value. 

Fluorescent 
Materials 

The best substance yet discovered 
for brilliance of response for visual 

(Con/inued a/foot of next page.) 

are attached to the atom by electrical 
attraction, and considerable force is 
required to remove them from their 
positions. Also, once removed, they 
return to that position as soon as 
possible, giving out energy as they do 
so. The reason for this is, that to 
remove the electron from the influence 
of the positive nucleus, energy must be 
put into it. As it returns to its normal 
position, it gives out energy. 

When a high speed eléctron hits an 
atom, it damages it to such an extent, 
that electrons are knocked off. This 
accounts for the well-known occurrence 
of secondary emission in valves. With 
the atoms of certain substances, they 
are not only denuded of electrons, but, 
in due course, these electrons return to 
their native atoms and on their return 
give out energy in the form of light. 
This light is the fluorescence of .the 
cathode-ray tube. 

¿ve to all colours. It s ¿ierefore 
essential, for visual cathode-ray work, 
to have a screen material which will 
fluoresce in the region of the highest 
retinal sensitivity. For photographic 
work, a screen material with its fluores- 
cence in the ultra-violet part of the 

Fig. j ;-A d/a&rarn sbowiig ¡be consliluhion of ¡he 
- a/orn. 

By virtue of its mass and this velocity, 
it also possesses energy of motion, or 
kinetic energy. If the bullet is sudden- 
ly stopped by a steel plate, it no longer 
has kinetic energy. But a funda- 
mental law of nature states that energy 
cannot be destroyed, therefore, the 
bullet's energy must either be trans- 
ferred to the target, or if the target is 
immovable, must be dissipated in some 
other form such as heat or light. 

Electrons in a cathode-ray tube 

How Fluorescence 
is Produced 

Consider now the bombardment of 
an atom by an electron. The atom 
consists of a central nucleus which has 
a positive charge (see Fig. i). This 
nucleus is surrounded by a series of 
electrons, all revolving round it, just 
as the planets Earth, Mars, Saturn, 
revolve round the Sun. The electrons 

atoms of the screen, and these electrons 
give out light as they return. - 

The problem of the most suitable 
screen for cathode-ray tubes is therefore 
that of finding what substances will 
give out the best light when bombarded 
by a stream of electrons. 

The most important characteristic of 
a fluorescent material is called its 
brilliance of initial response. This is 
measured by the effect of the light 
emitted on the retina or screen of the 
eve. The retina is not eauallv sensi- 

With the rapidly increasing use oj 
the cathode-ray tube the phenome- 
non of fluorescence has assumed 
considerable importance and much 
research is being carried out to 

WHEN we view the image on the 
white screen of a cathode-ray 
tube, we are observing the path 

of the electrons projected through the 
anode. It is interesting to investigate 
how, and under what conditions, this 
image is produced. 

A bullet as it leaves the muzzle of a 
gun possesses a very high velocity. 

determine, the most suitable 
material for the screen. This 
article explains how fluorescence is 

produced and details the coatings 
at present used for the screens. 

blue mercury-vapour tube is another 
example of energy given out by elec- 
trons returning to their atoms. 

It will be seen that fluorescence is the 
after-effect of a bombardment of elec- 
trons, not the actual bombardment. 
The bullet electrons flying through the 
tube, from the cathode, and speeded 
by the anode, knock electrons out of the 

fL'/I1Oì'11 JULY, 1934 

FLUORESCENCE-What It Is 
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After 
Glow 

For photographic work, the most 
suitable materials are calcium tungstate 
and cadmium tungstate. These sub- 
stances, compared with zinc silicate, 
require much higher accelerating 

the tube. Phosphorescence on the 
other hand takes place after the acti- 
vating agent is removed. It obtains 
its name from the well-known property 
of phosphorus, of shining in the dark. 
The luminous dials of clocks and 
watches is an example of phosphores- 
cence. - 
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material is zinc silicate. For higher 
voltages, zinc phosphate and zinc 

suiphide are suitable; the latter has 
only a small amount of afterglow 
Less brilliance of response is obtained 
with calcium and cadmium tungstate 
with a corresponding reduction of the 
afterglow. 

widely different results when used as two is simple. Fluorescence takes For television, a cehain amount of 
fluorescent screens. It has been deter- place only when the agent causing the afterglow assists the continuity of 
mined that impurity of the order of one effect is present; in the case of the vision, but excessive phosphorescence 

gives a blurred image. In high-speed 
work, afterglow is a positive nuisance, 

ZINC 
PH05rHA.rc 

ZJNC CALcIUM & CAD$4MJM TUNGSIATES. and if necessary, brilliance of response 
lI! must be sacrthced to obtain the mini- 
1110 JIll I0flIIIWJI mum of afterglow. 

RED bANGL F.&LCwIGREN eui 
i 

- 4 Zinc silicate and zinc phosphate have 
Fig. z.-The positions in the specirwn of the colours produced by various screen ,gaierials. a sustained afterglow, calcium tungstate 

has a little and cadmium tungstate 
none. 

part in ten thousand can materially cathode-ray tube, light is only emitted For accelerating voltages of less than 
affect the brilliance of the screen. when there is a stream of electrons in 500 volts, the only suitable screen 

ing characteristics herein reported 
were found in a lamp which had 
been built without any attempt at 
design and without any under- 
standing of the features involved 

Fluorescence-What It Is 
(Continued from preceding page.) 

work is zinc silicate or willemite. 
This white substance is the most 
suitable all-round screen material, but 
its fluorescent value is largely deter- 
mined by the nature of the impurities 
in its composition. Samples of wille- 
mite prepared in different ways, or 
obtained from different places, give 

READ 
TELEVISION 

REGULARLY 

voltages in the tube to produce the 
same brilliance of response. The posi- 
tion in the spectrum of the various 
screen materials is shown in Fig. z. 

The phenomenon of fluorescence was 
known long before it was practically 
applied in the cathode-ray tube, and it 
was previously studied in conjunction 
with another effect called phosphores- 
cence. The difference between the 

Egstrom. 
Transmission and Reception." 

Read by I. Wolff, E. C. Linder and 
R. A. Braden, R.C.A. Victor Com- 
pany, Incorporated, Camden, N.J. 

Some substances possess the com- 
bined properties of fluorescence and 
phosphorescence. That is, after the 
electronic bombardment has ceased, 
there is a short afterglow. This 
becomes very important in cathode-ray 
tube work, and as the intensity of the 
afterglow varies with different sub- 
stances, care must be taken to use the 
correct screen for particular work. 

Sources 
Mr. H. J. Brown, in an article on 

"The Behaviour of Gascous Dis- 
charge Television Lamps at High 
Frequencies," when discussing vari- 
crus questions such as frequency dis- 
crimination, phase shift, harmonic 
distortion, etc., comes to the follow- 
ing conclusions:- 

that a crater lamp of conven- 
tional design will be found com- 
pletely satisfactory for television 
systems employing 120 lines per 
frame, and 25 pictures per second. 
It is quite likely that they will be 
found useful for systems requiring 
even greater detail than this. Since 
no theoretical basis has been 
evolved to rationalise the results 
here reported, it is not possible to 
make any estimate of the limit res- 
ponse of the behaviour of a lamp 
of other characteristics. Further, 
in view of the fact that the interest- 

tics, it is believed that glow lamps 
can be developed that will provide 
satisfactory performance in an 
otherwise practical television sys- 
tem,. 

New Fluorescent 
Screen 

Improvements in technique have 
enabled the Allen B. Du Mont Labora- 
tories to overcome the blackening of 
the fluorescent screen when the elec- 
tron beam is allowed to remain sta- 
tionary, on all cathode-ray tubes 
having high intensity screens de- 
veloped previously by these labora- 
tories. This means that the life of 
the tube is materially increased, as 
the darkening causes deterioration of 
the fluorescent screen. Because of 
this defect in cathode-ray tubes, it 
has not previously been practical to 
use them for certain purposes, such 

At the Convention of tue Institute 
of Radio Engineers, which was held 
in Franklin, Philadelphia, from May 
28 tOE 30 television was discussed in 
a series of papers read by Camden 
Engineers, and the position of the 
ultra-short waves was thoroughly 
examined. The responsibilities of 
the radio engineer from broadcasting 
transmitter to the listeners' receiver, 
were carefully discussed. The fol- 
lowing papers were read :- 

The Theory of the Electron Gun 
for Cathode-ray Tubes," read by 
I. G. Maloff and D. W. Egstrom, 
R.A.C. Vintor Company, Incorpor- 
ated, Camden, N.J. 

Cathode-ray Oscillograph Tubes, 
and their Applications," read by W. 
H. Painter and P. A. Richards, 
R.C.A. Radiotron Company, Incor- 
porated, Harrison N.J. 

The Experimental Television 
System." Introduced by E. W. 

JULY, i934 

PROGRESS 
Light 

IN U.S.A. 
in, the high frequency characteris- 

r) 'Ik'I("h 
J ! i JJIJJ 

as sound recording, or indicating 
meters, where a spot or line might 
remain stationary for a considerable 
period of time. 
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by two angle brackets. ances and switches on the panel. a special cathoderay tube socket. 
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lar circuit used for this supply unit 
the latter point is not of importance, 
as there is a shunt resistance across 
the H.T. which ensures a flow of 
current through the bias resistance 
irrespective of the tube current. 

The baseboard is cut from a piece 
of 5-ply wood in. thick, measuring 
7 in. by 8 in. The panel dimen- 
.sions are 6 in. by 8 in. and it is 
secured to the baseboard by four 
screws along the lower edge, and 

Fig. i.-The drilling diagram of the front panel. 

Fig. 3 is the terminal strip at the 
back of the baseboard, the terminals 
being L.T.+ and -, anode and 
tnoduiation. The modulation ter- 
minais are in the shield circuit of the 
tube, and must be kept short -cir- 
cuited except when the tube is being 
used for television. 

Commence by fixing the resist- 

lation of this with a length of stout 
systoflex, since the cathode accumu- 
lator is "live" to shield and anode.) 

One to terminal " A." 
One to the free " modulation " 

terminal. 
(The other modulation terminal will 
have been connected to H.T.-.) 

The other end of the flex should be 
soldered to the sockets on a four-pin 
valve holder for the Ediswan tube, or 
taken to the appropriate terminals on 

being cathode current, focusing, and 
anode potential. On the right and 
left sides of the meter are the BuI- 
gin switches for the cathode supply 
and the mains supply to the trans- 
former primary. Incidentally, it is 
always advisable to switch on the 
cathode a few seconds before the 
H.T. in order to avoid overloading 
the condensers and to make sure 
that the auto-bias resistance is 
brought into action as soon as the 
anode supply is on. In the particu- 

but a singlexo meg. ill b equally 
satisfa2tory. 

There finally remains the connec- 
L. ,Ld. -f ting cable for the tube. This is a 

- four-core length about ft. long. If 
any difficulty is experienced in get- 

Nr$TON ting suitable four-core cable, a neat METER 6 job can be made of two lengths of 
. La - twisted twin flex. In any case the 

't- T j' 
I 

connections are as follows: 
2 2 One to cathode resistance on panel. 

One to L.T.- on terminal strip. 
---4-. ---e---. i-.-- (It is advisable Io reinforce the insu-. 

A view of the co.wpleied supply im!! for ihe cathode-iay lube. 

THE front panel of the H.T. 
supply unit for the cathode- 
ray tube corresponds in di- 

mensions with that of the time-base 
unit, and the two baseboards can 
thus be housed in the same cabinet 
if desired. 

The front panel drilling dimen- 
sions are given in Fig. i, the con- 
trols, reading from left to right, 

The 

Layout 

Fig.. 2 shows the layout of the 
components, and in fastening them 
down the condensers should be left 
out temporarily to allow access to 
t.lie connections of the switches and 
resistances at the back of the panel. 

minais on the condensers are con- 
nected together and to the H.T. wind- 
ing on the transformer, while the 
other two terminals are joined 
through a 200,000-ohm Erie resist- 
ance. One condenser terminal is 
then taken to rectifier filanient centre 
tap, and the other to the anode ter- 
minal at the back of the panel. This 
lead is seen running over the trans- 
former to the left. The shunt resist- 
ance across the H.T.+ and LT.- 
was made up of two ç mee. Enes. 

f. 

The ammeter can be wired in circuit 
straight away, One terminal going to 
the right-hand switch (fiont of panel 

and the other terminal to the 
i 

This 

article, by cathode resistance. Now fasten 

G. Parr, de- 
down the Dubilier 2-mfd. condenser, 
and join its terminals to the tap and 

J scribes the con- one end of the focus resistance in the 
struction of the centre of the panel. 

cathode-ray The rectifier filament and anode 
can now be wired up to the trans- 

tube supply former, the anode control resistance 
unit, prelimin- being connected in series with one 

CI -ar' details of filament lead. This lead should be 
kept well over to the right to clear 

which were the condensers. The tube cathode 
given in last wiring may now be completed, and 
month's the main smoothing condensers fitted 

into place. 
The last of the wiring is seen on 

the top of the photograph. Two ter- 

tL 

BUILDING THE 

CATHODE-RAY TUBE SUPPLY 

JULY, '934 
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and the slight differences encountered the rectifier can be brightened up walls of the tube. Careful inspec- 
are those of cathode current, focus- until a splash of fluorescence appears tion in the dark may show the spot 
ing potential and sensitivity. Need- on the screen. This should quite (Continued on page 324.) 

32! 

_____ - - - - - _- - .«--L_._-. 

make sure that they will not acci- 
dentally touch each other or the con- 
densers. 

Having again checked the connec- 
tions to the tube, the unit can be 
tested out as follows; the instructions 
apply more particularly to the Edi- 
swan tube, which was used in the ap- 
paratus described, but the user can 
adapt them to other cases with little 
difficulty. All cathode-ray tubes are 
fundamentally similar in their action 

Fig. 3 .-Di',,ensions of terminal strip. 

minal " A." Turn the anode H.T. 
resistance " all-in " and switch on 
the transformer. The focus resist- 
ance should be about half-way. 
Cautiously turn up the filament of 
the rectifier and move the focus 
resistance to see if the spot is form- 
ing at the end of the tube. The 
anode voltage may he too low, and 

screen is formed on the end of the 
tube, and that in most cases it will 
be necessary to raise the anode volt- 
age and re-focus when the scanning 
lines are put on. 

Possible 

Faults 

If no spot appears at all when the 
H.T. is switched on it may be off 
the screen and somewhere on the 

and not direct t rectifier filament 
centre. 

All vires at high potential do not 
touch low-potential ones unless they 
are substantially insulated. It is 
always as well to put a double thick- 
ness of systoflex over the wire in 
doubtful cases, as mysterious spark- 
ings may occur if the insulation is 
poor. 

Examine the Erie resistances and 

to a value which gives a nice range 
of control on the panel resistance. 
Make sure that the " iViodulation ' 
terminals on the strip at the back of 

the baseboard are short-circuited. 
Now join aW the deflector plates 

of the tube together and to the ter- 

iIi 

found that after a long run the 
cathode current may be appreciably 
reduced without impairing the qual- 
ity of the fluorescent spot. 

Another cause of halo round the 
spot is too high an anode voltage ac- 
companied with insuffiáient bias. In 
this case the whole of the screen is 
usually covered with a greenish glow 
which disappears as the anode volt- 
age is reduced. Do not forget that 
the appearance of a spot is different 
to that of a line when the television 

L.T. and to H.T., which is the "all-in" and the cathode resistance the Tube 
end of the H.T. winding on the the sanie. Connect a two-volt cell 
transformer. to the L.T. terminals and switch on If the tube refuses to focus sharply 

Terminal A is connected on the the L.T. alone. Watching the am- it is probable that the cathode is too 

smoothed " side of the condensers, meter, adjust the pre-set resistance cold, and the accuracy of the cathode 
ammeter should be suspected. Too 

- - - .- high a cathode current will, on the 
other hand, produce a halo round 
the spot, and it should at once be 
ieduced. The life of the tube de- 
pends largely on the cathode tem- 

H $1 

T 

4 . -- 

s 

1. 

Fig. 2. - ThLc 

plan view shows 

the arrangement of 
the components be- 

hind the panel, and 

it will be easily 

possible to identify 

these by reference 

to the adjoining 

list of components 

and the circuit dia- 

gram which was 

given in last 

! month's issue. 

COMPONENTS FOR TUBE LT. 
- SUPPLY UNIT. 

Transformer: I,5oo volts, 2.0 volts C.T. 
(Sound Sales). 

2 i mfd. 1,000 V. condensers (Dubslier). 
i i ohm. fixed resistance. 
i ohm variable resistance (Reliance 

Mfg.). 
I Z megohm potentiometer (Reliance 

Mfg.). 
I 200,000 ohm. resistance (Erie). 
i ioo,000 ohm. resistance (Erie). 
I 2 ohm variable resistance (Reliance 

Mfg.). 
I 4-P valve-holder (Bulgin). 
i Ediswan C.R.2 rectifier. 
I 2 mfd. fixed condenser (Dubilier). 

- perature, and it is always a good 
plan to reduce the cathode current 
to as low a value as possible consist- 
ent with sharp focus. It may be 

JULY, 934 

Checking 
the Connections 

Now check the connections care- 
fully, paying partiular attention to 
the following points: 

Focus resistance is connected 

less to say, this H.T. unit should not 
be used on special tubes whose anode 
voltage must not exceed 3-400 with- 
out.taking care that the rectifier fila- 
ment is sufficiently dim to lower the 
voltage to that value. 

L/1IOì1 

easily focus to a spot with suitable 
adjustment of the focus control. The 
correct focusing position is one which 
occurs just before the spot is com- 
pletely cut off by an increase of bias. 

Operating to The pre-set resistance should be 
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L 

in a plane, consequently its scanning 
characteristic is part of a tangent curve 
or rather a combination of two such 
curves. This can be shbwn graphic- 
ally by taking T and D co-ordinates 
only as in Fig. zi (May issue). Fig. 
3oA shows a mirror-drum characteristic 

,/-s 
S.' 

S" 
-S S- - 

Fig. 33. Reflecting angularly displaced rotating 
echelon for television. 
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apparatus employing the same system of 
television are measured in terms of 
light, strength and accuracy of signals, 
bulk and weight of apparatus (par- 
ticularly of moving parts), ease of 
accurate manufacture, amount of power 
required to drive and synchronise, and 

i. bright picture than vith a dull picture, 
for the apparent brightness of a detail, 
decreasing logarithmically, falls off 
more rapidly when it is of high inten- 
sity to start with than when it is low. 

Scanning 
Characteristics 

In Figs. 27, z8 and 29 the scanning 
characteristic is rectilinear. This is 
something which is seldom obtained in 
practice. For instance, a mirror drum 
rotating at a uniform speed has uniform 
angular velocity but it scans a picture 

S>, 

/ 

II 

The Stixograph 
and Televisio 

The essential processes in television 
are concerned with obtaining electrical 
signals from a picture at the transmitter 
and reproducing a picture from those 
signals at the receiver. A system of 
television is therefore something which 
particularises the type of signals 
obtained from a picture rather than the 
apparatus (optical, mechanical and elec- 
trical) used to obtain those signals. 
The relative merits of different types of 

duration continues to exprience the 
sensation of light for an appreciable 
length of time after the cessation of the 
flash, the effect dying away with time, 
probably logarithmically. 

Supposing Fig. z8D to be the 
reproduction of a stationary picture, it 
would be repeated in exactly the same 
form by each complete scanning. Two 
such repetitions are shown in Fig. 29 

which also shows persistence of vision 
effects, as continuations of each detail 
in time at gradually decreasing inten- 
sities. In order that flicker in the 
picture should not be pronounced, the 
apparent decrease of light intensity of 
a detail due to one scanning should not 
exceed jo per cent. before it is repeated 
by the next scanning. 

Fig. 29 shows also why, when 
flicker is apparent, it takes the form of 
light and dark bands apparently moving 
at scanning speed over the field of view, 
for what is visually appreciated at one 
instant of time is in a plane parallel to 
I-O-D. It will also be appreciated 
that flicker is more pronounced with a 

terisc, though not of much iliportance 
with low-definition pictures, must 
always be taken into account with 
high-definition pictures, for if the 
difièrence between the characteristic 
of a transmitter and that of a receiver is 
marked, serious distortion of the 
reproduced picture will occur. 

II, 
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to television, any more than an ordinary 
optical image is, nor are the optical 
systems confined to television only, any 
more than a lens is. Primarily the 
Stixograph and its apparatus are optical 
and can be used wherever normal 
optical images and apparatus are used. 
Whether the Stixograph is used or not 
in a particular application depends on 
the advantages obtained. There is 
obviously no sense in using complicated 
optical apparatus and unintelligible 
pictures unless advantages are secured 
which are unobtainable in other ways. 

To use the Stixograph instead of 
normal still pictures for general pur- 
poses is ridiculous. No advantages are 
obtainable through the use of the Stixograph 
until motion is in sorne wqy introduced, 
either in the picture itself or connected 
with some process of dealing with 
pictures. Obviously the Stixograph 
comes in a special branch of optics, 
which, for want of a better term, may 
be called motional optics, and in that 
branch the superiority of the Stixograph 
is most marked. 

By the Inventor, G. W. Walton. 

This is the fifth of a series of articles on the Stixograph and Scophony 
system and it explains how the principle of the Stixograph can be applied 
to television. It is shown that the principle differs from all other tele- 
vision scanning systems. The details are exclusive to this journal. 

IT is particularly interesting to portray 
graphically the effects of persistence 
of vision when viewing the repro- 

duced picture of Fig. z8D. The retina 
of the human eye (and perhaps nerves 
and brain cells connected therewith) 
when excited by a flash of lieht of short 

and Fig. 3oB that of a Nipkow disc. 
Fig. 3oC shows the characteristics of 
double oscillating mirror scanning. In 
Fig. 30 the motion of the scanning 
aperture is shown in relation to a 
perfectly regular Stixograph distributed 
alone O-D. The scannint charac- 

The Stixograph 
and Motion- 

From the previous articles dealing 
with the Stixograph, it must be evident 
to all that the Stixograph is not special 

tL YFJOI 

T]e Stixograpli 

JULY, 1934 
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.(M PORTANT Miscellaneous Components; Parts. Kifs. Finished Receivers or AccessorIes for Cash, C.O,D. or H.P. Ofl TRADE NOTE 
our own system of Easy Payments. Send us a list of your wants. We will quote you by return. C.O.D. order value over IOi Traders are cordially in- 
sent carriage and post charge paid (GREAT BRITAIN ONLY). OVERSEAS CUSTOMERS CAN SEND TO US WITH vited to send us their 
CONFIDENCE. We carry a special export staff and save all delay. We pay half carriage-packed free. Send full Value plus orders for TELEVISION 

APPARATUS for exeeu- 
sufficient for half-carria,fe, Anti surplus refunded. Hire Purchase lermo are NOT available to Irish or tien at usual Trade 
Overseas customers. Discounts. 

-TELEVISION RECEIVER.-. 
Described in this month's issue. 

KIT"A." H KIT°B" 
Comprising Authors Kit A5 for Kit ' A but in- 
of first specrijed campo-: duding set of 2 specified 
nents excluding Valves. Cash Yours y valves. cash or ours 

or C. O. D. for 

arr'paid 57.. 
,arriage Pd 8/3 

and il monthly payments and 11 monthly payments 

ofS/- ofS/3 

I Peto Scott aluminium and wood chassis os 

specified IO" X W' x 3" post free 4/6 

3 Peto Scott preset-tuned coils os 
specified ............ post free 22/6 

PETO-SCOTT MIRROR SCREW SPARES 

ONE of the cheapest and most satisfactory forms of 
Television scanning is by means 0f the newly devised 
Mirror Screw. You can easily build your own from 

Peto-Scott components. Each part is a perfect esansple of 
the mechsnical engineers art, and the chromiu,n-ploted 
and optically polished plates give a perfect and undistorted 
rrfiectitsg medium, thereby providing s sharp and evenly 
lighted image.SPARES LIST. s. d. 
Mirror edged plates, drilled finished dull block, each i O 

Brass Centre Boss complete with locking nuts and 
bored for k" spindle ......... each 2 6 

Moultied Bahelite end plates, 8 ribbed and with 
heavy brass insert, O" long ....... per poir 4 8 

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

Postage extra on orders under 1O/ 

-PETO-SCOTT 15/- DISC' TELEVISION KIT ___ 
ASSEMBLED IN 30 MINUTES 

research, produced this up-to-the-minute" Disc Television Receiver 
Kit, of which Efficiency and Economy are the keynotes. Peta-Scott's 
huge production resources, coupled with their Easy Way System, put 

Peto-Scott, Pioneers in Television since 1927. have, after considerable 

7 tisis splendid Kit within the reach of all. 

'' NO SPECIAL TOOLS REQUIRED 
Designedj to work from any S-valve 

- battery or mains set, the Peto-Scott 75f- YOURS FOR 
t P' ,,. Disc Television Receiver is supplied in Kit 

- ,.. form, snd comprises Peto-Scott Universal 
i"d,ns' Television Motor and stand ; controlling 

s ,,,- resistances ; laminated and ready assembled 
chassis ; Stroboscopic 16" scanning disc; 
Lens and lensholder; Neon Lamp and 
holder, together with sundry small ports. 
lt is absolutely complete down to the last 
screw and piece of wire. Full-size Blue- and II monthly 
print with assembly, wiring and operating 
instructions induded with every Kit, payments of 6 3. 

Casis or C.O.D., Carriage Paid, 75/-. 

PETO-SCOTT UNIVERSAL 

TELEVISION MÖTOR 
5m-- s-, 

THE BEST 
TELEVISION 

MOTOR ON THE 
MARKET 

SPECIALLY designed for Television and built to stand 
hard usage,yet runs with the perfect precision so essen- 
tial to Television, k" dises, spindle extended I each 

side. Each end bearing screwed for synchronising gear. 
Heavy cast aluminium frame ensures freedom from vibra- 

PETO-SCOTT 
SCANNING DISCS 

EACH disc is of light 
gauge aluminium, dull 
black one side, and 

centres cut out to reduce 
weight. The centre b055 is 
an 8-ribbed black bakelite 
móuldin. Each rib bring 
faced white to give true 
stroboscopic effect, and '4'thereby visual speed indi- 
cation. A heavy brass bush 
insert with Grub screw 
provide simple and accu- 
rate fixing for k' motor 

spindles, Scanning holes perfectly punched to secure 
uniform scanning without preventable lines. 7/6 Made in 2 liges and ready for immediate use. i 6' diam. i 

20" thom, 12/6 (Postage 9d., extra). 

's' 

I- - 

¿ PETO-SCOTT, 
SEÑD FOR LATEST LISTS OF 9,9 

IHNEDIATE DELIVER -CASHC.QDor H.P 
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OTT 

SYNCHRONISINC CEAR KIT 

N. 
DESIGNED by one of the foremost Television 

Technicians and constructed of specially selected 
materials to ensure perfect synchronising, there- 

by reducing floating images to a minimum. Complete 
kit of parts comprises one Mild Steel frame with end 
bobbin supports. Slotted to permitof precise adjust- 
ment of pole pieces, 2 assembled laminated pole pieces. 
2 ready wound bobbins, 2 ebonite y 
handles for ease of control. Easily oOrS foi 
assembled at home, no skill required. 
Ready to mount on either end of Peto..- 
Scott Universal Motor. Complete Kit and? Mont hip 
Cash or C.O.D. Post free. 37/6 pa yments of 5/' 

tion and noise. Self-oiling bearings pro- 
vide even running. Armature and Geld Yaws for 
coils accurately wound. Absolutely Uni- 
versal for AC. or D.C. Mains. 200-240 
volts and AC. 40 to 60 cycles. Cash or 
COD. Post free, 30/-, d 6 c 
6-volt (Battery Type). 35/- qil mOflt 

All models with stand, Z'6 extra. Payments a 

PET O-SCOTT 
UNIVERSAL MOTOR RESISTANCES 

Baseboard Fixed Type 
AUNIVERSAL resistance for controlling Television 
Motors on either A.C. or D.C. from 200 to 240 volts. 
Fined 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 ISO, 
plus 150. plus ISO, plus 150 ohms carrying capacity, 
0.25 amps, at 240 volts without overheating. 

Variable Type (Panel Mounting) 
A perfect variable controlling resistance wound to ISO ohms 
and carrying safely 0.25 amps without overheating. Smooth 
action and perfectly continuous contact over whole winding 
ensures the delicate control vital to easy adjustment 0f correct 
speed. Both the fixed and variable types are 
required to secure perfect voltage regula- 
tion. Cash or COD. Per Pair. Post free. 

PETO-SCOTT I ELEVISION LEN SES-1 

pETO_SCOTT Television Lenses are produced for Peto- 
Scott by one 6f Britain's leading lens manufacturers. 

Guaranteed of high optical accuracy, ensuring undistorted 
magnification of image.. d. 
4 Bi-convex Lens for Disc Receiver Set ... 5 6 
6 Bi-convex Lens for Disc Receiver Set ... 13 6 

I pair Matched Bi-conven lenses (2 and 4') for Disc 
Recetver St ............... 8 0 

All types are stocked, and any individual requirements 
can be supplied on application. 

PETO-SCOTF Co. Ltd.. Dept. T6, 77, City Road, 
London. E.C.1. Telephone : Clerltenwdl 9406-7. 
Wmt End Showrooms :62. High Ha/barn. London. W.C.l. 

Telephone : Halborn 3248. 

Dear Sirs, 
(a) Please send me ................................................ 
(b) I enclose Cash/Deposit ....................................... 
NAME............................................................... 
ADDRESS ............................................................ 

Please send me your TELEVISION LISTS. 
T/7134 

PDF compression, OCR, web optimization using a watermarked evaluation copy of CVISION PDFCompressorPDF compression, OCR, web optimization using a watermarked evaluation copy of CVISION PDFCompressor

http://www.cvisiontech.com
http://www.cvisiontech.com


which may be rotated or oscillated, the 
Stixograph S moving with it over the 
scanning aperture A. The scanning 
aperture with Stixograph apparatus is 

usually a slit. The echelon in Fig. 32 
has its laminations with angular dis- 
placement, as well as a linear displace- 

as concave cylindrical mirrors or as 
mirror lenses. This method is gener- 
ally preferable as it reduces the number 
of separate optical bodies, and therefore 
the losses. A field lens may be placed 
between C and E so that light incident 
and reflected from all laminations has 
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traced at the outset. 
If the user has access to an elec- 

trostatic voltmeter reading to I,000 

volts or more, it is convenient to 
roughly calibrate the H.T. unit by 
marking the H.T. voltage against 
the knob of the filament rheostat. 

be diiculty in obtaining a fine enough 
slit. 

Scanning 

Speeds 

In television the scanning speed 
would be high and the picture has to be 
scanned repeatedly, consequently the 
echelon must be of a form that can be 
moved at high speed, together with its 
mounting. Fig. 32 shows such a type, 
the echelon mount being a drum B 

in the same direction at different speeds. 
In receiving a television picture, the 

arrangement of Fig. 33 would operate 
reversed, i.e., the slit A would be 
illuminated with light controlled by the 
received signals and a reproduced 
picture would be projected on to a 
screen. Scanning at the receiver may 
also be by moving the echelon, aper- 
ture, or both. The lens B in a receiver 
may be between A and B. 

Instead of the lens B, the echelon 
laminations may be given a curvature, 

should he near it when it is mounted 
for test. After the spot has been 
focused it should not be left on the 
screen too long, particularly if the 
anode voltage is high, as there is a 
liability of burning the screen at one 
point. For further experiments in 
handling the tube an A.C. voltage of 
30-50 can be applied to one pair of 
deflectors, and the behaviour of a 
line examined. Any irregularity in 
the line produced may be due to ex- 
ternal interferences, and this can be 

rery precise displacement of the lamina- 
tions, can be traversed past a stationary 
lens forming an image on a scanning 
aperture as in Fig. 31. The echelon 
B moves in the direction of the arrow, 
consequently the Stixograph S that it 
forms moves with it. The rest of the 
Stixograph optical system is omitted. 
The lens L viewing the moving details 
of the Stixograph forms an enlarged 
image, which moves also, on the scan- 
ning slit A. The lens L could be 
omitted and A placed in the plane of 
S, but in picture telegraphy a detail of 
S might be so small that there would 

around the axis about which the lamina- 
tions of the echelon are angularly dis- 
placed. When the echelon B is in 
motion the Stixograph S moves over 
the scanning aperture A. It should 
be noted that so far as the formation 
of the Stixograph is concerned it makes 
no difference whether the echelon is in motion 
or not, the motion is only required for 
scanning, i.e., to obtain relative motion 
between picture and scanning aperture. 
The aperture A together with photo- 
cell could readily be rotated relative to 
the echelon B, or both B and A may 
be rotated in opposite directions or even 

Building the Cathode-ray 
Tube Supply Unit" 

(Continued from page 321.) 

up, hut a magnet held near the tube 
and moved about will usually bring 
the spot on the screen. If one of 
the deflector plates has been left dis- 
connected the spot nearly always 
drifts off to one side, and these points 
should therefore be checked before 
examining the H.T. circuit for a pos- 
sible break. 

The tube is susceptible to external 
fields, and no magnetic material 

vision; for instance, zone and simul- 
taneous methods. A stationary 
echelon can be used with cathode-ray 
scanning though thçre is no practical 
advantage obtained. 

Instead of using a second moving 
optical part, the echelon itself can be set 
in motion, and obviously the Stixo- 
graph formed will also move. For 
instance in picture telegraphy, where 
very high definition is required, an 
echelon of the type shown in Fig. 5 

(March issue) which can be made with 

surfaces are shown plane and therefore 
a cylindrical lens B having its axis of 
curvature parallel to the thickness of 
the laminations is necessary to form the 
Stixograph. The object lens C focuses 
a cylindrical image of the object in a' 
plane approximately that of the mirror 
surfaces of the laminations, as described 
in connection with Fig. 6 (March issue) 
whilst the lens B focuses images of 
strips of the object at some point after 
reflection by the mirror surfaces to 
form a Stixograph S which is curved 

on A. 
The feature of "static rearrange- 

ment" of a picture, as described in the 
previous article (March and April 
issues) is always present. Motion is not 
required to reassemble the strips of the 
picture in a receiver, or to deploy the 
strips of a picture at the transmitter, 
but is only required to form a Stixo- 
graph image from impulses distributed 
in time in a receiver, or to distribute in 
time impulses representing a jicture at a 
transmitter. 

aperture is best and therefore a picture 
image must be swept over it. This can 
be done by forming first a stationary 
Stixograph image by apparatus such as 
Fig. 8 (March issue) and a second 
moving image of this obtained by any 
of the usual moving optical devices 
such as oscillating mirrors, rotating 
polygon mirrors, lens discs or drums, 
etc. This method has sóme construc- 
tional advantages for great precision 
can be obtained, and certain particular 
arrangements give a good light. 

The advantages are more marked, 
however, with other systems of tele- 

speed. 
The echelon as mentioned previously 

may take many diifèrent forms, and 
besides the refracting lens type shown 
in Figs. 31 and 32 it is possible to use 
plane refractive displacement, prismatic, 
mirror or any combination of lens 
prism and mirror types. They all have 
the features of being stepped (i.e., staircase 
form), displaced of course by the thickness 
of the steps in one direction, and displaced 
angularly or linearly in a direction at rzht 
angles to the thickness. 

Fig. 33 shows a reflecting type having 
angular displacement. The reflecting 

Motion 

not Required 

In Fig. 33 the arrangement is intended 
for télevision using scanning, and as 
only a small part of the picture, and 
therefore of the Stixograph, can be 
active at any time, it is sufficient if two 
or three lamination images, such as 
I, 2, 3 and 4, about the scanning aper- 
ture A are clearly defined. Obviously 
with movement of E the lamination 
images, which are clearly defined, will 
change so that only sharp images fall 

requires relative motion between an 
aperture and the picture, and this is true 
whether the picture is normal or a 
Stixograph. Generally a stationary 

ment. Angular displacement, though 
more difficult to obtain with precision, 
makes a very compact echelon, a useful 
feature when it has to move at high 

JULY, '934 

approximately the same angles. in a 
direction normal to the laminations. A 
condenser lens between A and E is 
also useful. -. 

PDF compression, OCR, web optimization using a watermarked evaluation copy of CVISION PDFCompressorPDF compression, OCR, web optimization using a watermarked evaluation copy of CVISION PDFCompressor

http://www.cvisiontech.com
http://www.cvisiontech.com


32 

by AL. BOWLLY 

intimate touch with the human side of broadcasting and adds 
greatly to your enjoyment of listening-In. The following are 
some of the contents of this week's issue 

My Goodbye to the B.B.C. 
by OLIVER BALDWIN 

The Wimbledon Broadcast 
By CAPT. WAKELAM 

Full page portrait of ELSIE CARLISLE 

Singing on the Air 

HOME with you ON FRIDAY 
thé Family will enjoy ¡t too! 

Every Friday RADIO PICTORIAL reveals in pictures and in 
words the home life of popular broadcasters. Scores of life- 
like photographs of the favourites you listen to, thrilling 
fiction, clever humour, a corner for the children, a splendid 
feature for the wife, etc., etc. RADIO PICTORIAL puts you in 

-t-, 'Vk'l#t\ 
JULY, 1934 1 

TAKE THIS., WEEK'S ISSUE 
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together with the fainter red mercury lines, are selected. 
The light-filters used do not need, therefore, to be en- 
tirely mutually exclusire. It is true that there is con- 
siderable energy radiated in the form of a continuous 
spectrum by mercury-vapour, but in the green and 
blue this energy is small compared with that radiated 
at: the characteristic wavelengths. 

It will be seen from this that the neon radiation pre- 
ponderates considerabl", not only in number but in 
intensity of the effective spectral lines. This is due to 
the lack of mfra-red emission from neon, nearly all the 
lines being within the visible spectrum. The total 

amplitude-controls Ct and C2 that the brightness varia- 
tions of the two tubes correspond properly oyer the 
working range. 

To increase the brilliance of the picture, a spherical 
reflector is placed behind the tubes, which are 
crossed behind the picture-area of the receiving disc. 
Colour-filters are affixe J over the aperturesof the disc, 
as at the transmitter, hut, in addition, the receiving 
apertures are covered with a light-diffusive medium 
(frosted gelatine is found very suitable) in order to in- 
crease the angle in front of the disc over which the 
image may be seen. 

not transmit by present-day radio technique any "unit 
of information " smaller or briefer than one cycle of 
the carrier wave employed (I will return to this later; 

(To 

"Trichromatic Rèproduction in Television 
(Conlinued from page 313) 

the blue and green traversals, the blue-violet and green 
lines of the mercury spectrum are isolated, and in the 
case of the red traversal, a bunch of red-orange lines, 

modulation," or of impressing the television signal 
on to its carrier wave in such a way as to reduce fre- 
quency-band width, or side-band effects. 

be conlinued.) 

candles per watt of the mercury tube is about 0.4, while 
that of the neon is i.6 approximately;in order to ob- 
tain a proper colour-balance it is therefore necessary to 
cut down the mean current passing through the neon 
tube by adjustment of the negative bias üpon the grid 
of the power-stage fteding it, and so to adjust the 

of analysis "; but it must be understood that motional 
or sequential scanning is not necessarily implied; scan 
ning is used here to m(:an any form of analysis of the 
image.) We merely say that the definition of the image 
is proportional, not equal, to the number of " picture 
points " which gives us a simple and valid measure of 
the goodness of the image. 

Now let us assume that.we haye improved our ap- 
paratus to the limit, and are handling only a stationary 
image transmitted only once per second, because no 
motion or flicker effects are to be considered. lt is 
áxiomatic in communication engineering that you can- 

under average present-day systems for a similar image, 
and indicates that improvement in the technique of 
image analysis is both possible and desirable, but that 
there is a limit difficult to fix exactly beyond which pro- 
gress no longer depends on the apparatus. lt is for 
those better versed in advanced mathematics than the 
writer to arrive, if posible, at a definite figure for this 
limit. 

The latter part of this discussion has become a little 
involved because it encroaches on to the territory of the 
second school of thought originally detailed, namely, 
those who pin their faith on improved methods of 

scanning spot itself, which may or may not be the 
same. 

This definition of a " picture point '' gets round all 
the arguments of those who point out that the idea of 
image quality should be considered as a continuous 
procéss, and not as a succession of " dots," that the 
apparent definition of the image is improved by the 
effects of motion, or that it is possible with highly cor- 
rected amplifiers to see details smaller than the actual 
scanning spot itself. (I use the expression " scanning 
spot " because of its familiarity to readers, rather than 
some more exact expression such as " minimum area 

to non-mtionally analyed systems, althouh the prof 
of this is necessarily mathematical, and beyond the 
scope of this article. The addition of motion to the 
image implies a transmission of still more "informa- 
tion," and hence an increase in the frequency band from 
that arrived at above; or, in other words, since motion 
occurs in less than one second at any part of the image, 
we must transmit the equivalent of more than one 
image per second. This might increase the band to 
perhaps 800 kc for the 100,000 point image under dis- 
cussion. 

This is a much narrower band than would be used 

sary to look at the telvision image from the most fun- 
damental view-point, namely, as an example of the 

transmission of intelligence " or of information from 
place to place b electrical means, just as is done in 
the telegraph, telephone and radio for spoken or writ- 
ten information. We want to transmit an image hav- 
ing certain detail, and it seems quite a valid argu- 
ment to define the degree of detail as being proportional 
to the number of " picture points " in the image; but 
to do this we should define a picture point as the small- 
est detail which can be distinguished in the stationary 
image, and not with any reference to the size of the 

be at least equal tothe number of points in use. This 
means than an image of, say, joo,000 "picture points" 
(of the kind defined here) must necessarily imply a fre- 
quency band of ioo kc minimum width, no matter what 
apparatus is used to carry out the analysis of scanning, 
and the subsequent reception. 

Effect of 

Motion 

This argument is easiest to grasp for sequentially 
scanned systems, but I maintain that it applies equally 

T'/FIOìi 

"The Frequency Band Problem in Television 
(Continued from pase 298) 

To carry this atgument a stage further it is neces- 

JULY, '934 

it will be assumed true for the moment). It therefore 
follows that there must be at least one cycle of our fre- 
quency band for each " picture point," and that the 
maximum freouencv invo1vd in the transmission must i 
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i The charge is 2d. per word with a minimum of 2/- and it musj pAPIRIUE E ME LIMÌ'TEU 
be prepaid. Have a look through your apparatus now. AYLESTONE PARK, LEICESTER (AYLESTONE 487), 

_______________________________________ & 74, NEW OXFORD ST., LONDON, W.C.I(MUS.5070) 

lt helps us if you mention Television " 

327 

AND ALL COMPONENTS SPECIFIED IN "TELEVISION" 

CALL, WRITE OR PHONE 

L. LEAMAN, 97 Northíleld Av., W. EaIing,W.13 
Phono-EALING 5394. 

Also Ag.nti for-PYE, COLUMBIA, ECKO and BUSH RADIO 
(Member of The Tetevlsioe Society) 

YOUR OLD COMPONENTS. 
lt often happens that one has a batch of components or a 

receiver that is not in use. Why not convert this unwanted 
apparatus in cash ? It may be just the very thing somebody 
else has been looking for. You can dispose of it quickly and 
cheaply by advertising it in the Prepaid Advertisement column 
on the last page of this journal. Prepare a brief, clear description 
of your gear and send it in to :- 
ADVERTISEMENT DEPT. 

TELEVISION 

'RMiEI u íiu 

TRANSFORM ERS 
and CHOKES 
In the reception of speech and music quite 

a an appreciable amount of distortion is pos- 
sible without the result being displeasing. 
That l4the excuse for the numerous Trans- 
formers and Chokes whose characteristics 
fall short-far short In many cases-of the 
standard of excellence achieved by PAR- 
MEKO. But in television any distortion is 
regrettable. In fact, only the best com- 
ponents are tolerable. Tell your dealer 
that Is why you insist on PARMEKO. A 
complete catalogue of Transformers, Chokes, 
Loudspeakers. etc.. will gladly be sent on 
application. ____________ 

-I 

* i 

HALCYON BATTERY RECEIVERS 
Complete in walnut cabinet with valves, accumulators and 
specIal Halcyon Long Life Batteries. 

3 valve model as illustrated, £8 19 6 

4 valve model, Class B, in Identital cabinet, LII II O 
Both models may be purchased by Instalments. 
Illustrated leaflet with specification and full details on request 

HALCYON RADIO LTD., VALETTA ROAD, LONOON W.3 
Saies Concessionaires for Northegn England, Northern Wales and Scotland : H. C. Rawson (Sheffield and 

London), Ltd., Sheffield, and at Manchester, Newcastle-csn-Tyne and Glasgow. 

ff7E SUPPLY all 

GENUINE "BAIRD'? COMPONENTS 
FOR. CONSTRUCTING 

THE NEW "BAIRD" TELEVISOR 

Li 

THE CHOICE OF KINGS 

i. lelivisio.. you ái, SEE 
Ihe tif ects öl stcond 
componints - a ìnsisl an 

l 

HALCYON Battery Receivers offer at a 

very moderate price a Quality instru- 
ment- in a luxurious cabinet worthy of a 

place in any home. 

Halcyon Battery Receivers are amazingly 
selective, bringing in all the principal 
stations with the greatest of ease and separ- 
ating each one as completely as though it 
were all alone on the air." lt isa positive 
education to hear the Halcyon Battery 
Receiver bring in station after station at 
full programme value, without a slip or a 

falter. The excellent moving coil speakers 
incorporated in the set ensure the highest 
standard of reproduction for both speech 
and music. Every note in the scale is de- 
livered with unfailing purity and beauty of 
tone. 

There is a deep satisfaction in possessing- a 

receiver of Halcyon Quality that no other 
can give. 

JULY, 1934 0 

HALÇYON DAYS .ARE HERE AGAIN 
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A similar method of construction 
is employed to the amplifier that we 
described last month and a metal 
chassis is used having a similar depth 
to the amplifier chassis. The two 
chassis can thus be mounted side by 
side in a cabinet if necessary. The 

The volumeontol and the various 
connections are mounted on small 
wooden sidepieces and Consist of an 
aerial and éarth terminal and the 
variable-mu volume control on one 
side and the power plug and output 
connection on the other. 

328 

tuning until loudest results are ob- 
tained. lt is then merely necessary 
to switch back to the Kerr cell when 
television programmes commence 
and adjust the volume control until 
the correct depth of modulation is 
obtained. 

a fixed condenser interposed between 
the grid of the valve and the alter- 
nating current voltage to be mea- 
sured. This should be used when it is 
intended to measure the alternating 
current component across a load 

"A Réceiver for Screen Projection 
(Continued Jro,ìi pase 302.) 

The primary windings of the high- 
frequency transformers have one end 
connected to the anode. of the'preced- 
ing valve and the other end to high- 
tension positive. The valve anode 
connections consist of flexible leads 
coining out through the holes in the 
top of the screening can and going 
out directly to the anode of the valve. 

The Metal 
Chassis 

this battery will naturally depend on 
the range of voltage to be measured. 

As will be seen from the photo- 
graphs, the unit has been neatly as- 
sembled on a metal chassis with all 
the wiring carried out underneath. 

high-tension supply is' obtained 
directly from the amplifier, and is 
connected to the high-frequency por. 
tion by means of a plug and socket 
arrangement. 

A chassis moùnting valve holder is 
used as a power socket and connec- 
tion is made to the main amplifier, 
via a four-pin plug. The low ten- 
sion winding is connected to the two 
filament pins of the plug and high 
tensiòn positive to the anode pins. 
High tension negative connection is 
made to the grid Din. 

age in various parts of ihe amplifier 
and provided that it was given a suit- 
able range could really be left in posi- 
tior across the synchronising coils 
without affecting the operation of the 
scanner. 

As 400-volts high-tension is pro- 
vided on the amplifier it is necessary 
to drop this, voltage to the 200 volts 
high-tension necessary for the 
variable-mu valve. This is done by 
means of a 25,000-ohm resistance 
which is by-passed to earth by a i- 
microfarad fixed condenser. 

The operation of this little unit is 
simplicity itself. The correct tuning 
of the National programme can be 
ascertaiiied by switching over to the 
speaker provided ort the amplifier and 

voltmeter had a full scale deflection 
of 15 volts. Should it be necessary 
to use this instrument on higher or 
lower voltage ranges it will merely 
be necessary to chose a voltmeter of 
a full-scale deflection suitable to the 
range of alternating voltage to be 
measured. 

It will he seen from the diagram 
that there are two separate input 
terminals provided on, the grid side 
of the valve input. One of these has 

4 volts grid bias will usually be 
found sufficient in this position. Once 
this control is set to the required 
standing value of anode current, it 
should not be necessary to alter it 
again during the taking of any set 
of readings. 

The other bias control across which 
the indicating voltmeter is connected 
is for varying tl?e additional bias sup- 
plied to suit the value of alternating 
voltage to be measured. The size of 

plicated instrument of greater sensi- 
tivity which will be of use mainly for 
high-frequency work. 

The uses I have already described 
for such an instrument as is detailed 
above are but two of the many to 
which it can be put. Some time ago I 

wrote a short article on the checking 
of synchronisation by means of a 
local oscillator. A slide-back valve 
voltmeter would be excellent for 
checking up the svnchronising volt- 

because when the valve voltmeter 
was in use it was merely necessary to 
increase the value of bias voltage 
until the pointer returned to zero be- 
fore reading off the value of peak 
voltage on the direct current volt- 
meter. 

The actual valve used was a fairly 
high slope medium-impedance valve 
-A Mullard P.M.2.DX-as the in- 
strument was required mainly for 
low-frequency use, the direct current 

series between the grid of the valve 
and earth. The first potentiometer 
across which there is no indicating 
voltmeter, is used to control the 
standing bias on the valve, which is 
necessary to produce the low initial 
value of anode current. The value 
of battery across this will naturally 
be dependent on the high-tension 
voltage applied to the valve. Using 
between 30 and 6o volts high-tension 
and a valve of the P.M.2.DX type, 

age to be measured, one may use 
one's own discretion about the actual 
batteries used. 

An instrument of this description is 
easiest to use when the voltages to be 
measured are greater than one volt, 
and for this reason the slide-back 
valve voltmeter is more commonly 
used for low-frequency than for high- 
frequency measurements. 

In my laboratory notes next month 
I shall describe a slightly more corn- 

zero instrument has been employed 
so as to make it easy to read the low 
standing anode current. When I 
used the meter my procedure was to 
bias the valve until it gave some 20 
or 30 microamps reading to the right 
hand side of the central zero, I then 
rotated the zero adjusting screw un- 
til the pointer gave zero indication. 
Zero on the instrument now stood 
for a reading of 30 microamps. This 
arrangement was very satisfactory 

working of the instrument whilst cabinet complete with all the neces- 
providing a path of negligible imped- sary batteries. It then forms a port- 
ance to the alternating voltage, able instrument of great utility. 

Two Bias 
Controls 

Two potentiometers are provided 
to control the bias on the grid of the 
valve, each one having its own separ- 
ate bias battery. These are so ar- 
ranged that the voltages produced 
across each potentiometer are in 

A Very 
Flexible Instrument 

The great. advantage of the slide- 
back type of valve voltmeter is its 
extreme flexibility. It requires no 
calibration, and provided that suit- 
able ranges of battery voltage are 
used to cope with the alternating volt- 

fL ',iioi JULY, '934 

Making.a Valve Voltmeter" which is also carrying direct current. Unless it is required to use this valve 
- (Continued from page 308.) The fixed condenser is to prevent the voltmeter on widely varying inputs 

F'erranti microanirneter. central direct voltage from affecting the the unit can be mounted in a wooden 

1 
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Mention of" Television " iII ensure prompt attention jii .; 

Crescent, Aspley, Notts; R. W. Hart, ioa, 
Norman Street, Ilkeston, Derbyshire; R. 
Stickler, io, Partridge Road, Llvynypia, 
Glamorgan, South Wales; J. H. Wood, 

Deepdale," Marine Road, Prestatyn, 
Flints., North Wales; F. F. Bowling, The 
Market. Stainforth, Doncaster; H. H. 
Austin, Rhuddlan," Wolverhampton Road, 
Bilston, Staffs; T. R. Evans, 9, Clarke Ter- 
race, Caernarvon, North Wales; F. Forbes, 
Jr., 78, West Hill, East Grinstead, Sussex; 
N. L. Bolland, 31, Haringey Park, Crouch 
End, N.8; J. Bexton, 15, Waverley Street, 
Long Eaton, Notts; J. Erwin, "Beechwood," 
Upper %Vestby Street, Lytham, Lancs; G. C. 
Figgins, 3, Claremont Villas, Bath Road, 
Devizes, Wilts. 

and desire to be enrolled as a 
member of the TELEVISION 

Constructors' Circle." - 

Please send membership badge 

free of charge to 

Name (in block letters) ............... 

Address.. ................................ 

*ljj out lilies not applicable. 

Bennett Television, Ltd. . Cover iii 
Ferranti, Ltd. . .. . Cover iv 
General Electric, Ltd. . Cover j' 

Leaxnan, L. -.. .. .. .. 327 
Lectro Linx .. .. .. 281 
Mervyn Sound& Vision Co., Ltd... - 282 
Partridge& Mee, Ltd .. .. 327 
Peto Scott, Ltd. .. .. .. 323 
Rawson, H. C; &Co. .. - .. 327 
Sanders,, H. E.,& Co.'.. Cover iii 
Savage, Bryan .. .. 281 
Sound Sales .. Cover iv 
Telephone Manufacturing Co.. .. 281 
Television Society .. Cover iv 
Wesinghouse Brake &' Saxby Signal 

Co., Ltd. .. .. .. Cover ii 

Maidment, Burton, Mere, Wilts; F. E. 
White, 52, Hartlepool Street, Thornley, co. 

Durham; E. C. Wilkins, 128, Sheen Road, 
Richmond, Surrey; F. J. Noakes, 120, St. 
John's Road, Tunbridge Wells; J. Seed, 
colsee Cottage, West End Lane, Horsforth, 
Leeds; J. B. Hodges, Radio, House, Prince's. 
Street, Yeovil; R. W. Taylor, 2, Elmfield 
Avenue, Birstall, Leicester; L. E. Finbow, 

Si'ah," Wood Street, nr. Guildford, Sur- 
rey; L. 1-I. Barnell, 14, Kingsley Park Ter- 
race, Northampton; J. R. Trinder, Radio 
and Handicraft House, Loftus, Yorks; F. 
Darlington,. 12, Regent Road, Chorlton-cum- 
1-lardy, Manchester; S. Harvie, " Radio," 
3, Ringwood Road, Walthamstow, Ei7; 
W. T. Dix, Radio Engineer, 15, Market 
Place, Olney, Bucks; J. Doig, 53, Main 
Street, Dundee, Angus; J. W. Turpie, 177, 
Ferme Park Road, Crouch End, N.8; E. H. 
Chapman, 6, Salisbury Road, Forest Gate, 
E.7; E. Jones, 28, Nevill Street, Lianelly; 
A. Morton, 348, Leymoor Road, Golcar, 
Huddersfield; W. H. Duriez, 84, Harwill 

THE CONSTRUCTORS' 
CIRCLE 

Application for Mernbership 

To be filled in and sent with a 

stamped eni.'elope for rep lJ' to the 
Editor, "Television," 58-61, Fetter 
Lane, London, E.C.4. 

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

(z) I have placed a regular order 
for TE1vIsIoN with. my 
booksellers, Messrs ...... . ..... 

i6 disc, 7/6. Synchroniser tooth wheels best machine 
cut, 4/6; Cast, 3/6. Poles, 3!- a pair. Pole holders, 

a pair. Coils, 4l a pair. Svnchronising gear with 
coils, 14/6; besç, 18/6. For carcass rotation or yoke 
rotation with, centre hole in yoke. Mirror drum 
casting, 7/6. Drilled, tapped 4/6 extra. 30 
mirrors, 4/6; 6o mirror carriers and screws, 7/6. Disc 
receiver constructor, 1/3. Mirror drum receiver con- 
structor, z/6. Illustrated List, including used re- 
conditioned components.useful notes, description new 
synchronising invention, all free.-Ancel Ciné Tele- 
vision Co.,.t6,-Highbury Terrace, N.5., Nr. Highbury 
Station. 

"SEE FOR YOU RSELF» 
BENNETT VIEWING TUNNEL 

For all Disc Receivers l6/6 

BENNETT TELEVISION CO., 
Station Road, REDH ILL. Tel. :- 720 

Any Television Components or Complete 
Speciflcatlon Supplied. 

. 
:INDEx'To ADVERTISERS 

Israel, 4, Carlisle Road, Brondesbury, 
N.W.6; T. S. Hickson, " Sterco," Lans- 
downe Road, Littlehampton, Susses; G. 
Hampson, 49, Greenheys Lane, Greenheys, 
Manchester, i5; J. H. Hamilton; Broom- 
field, Halbeath, Fife; R. Brand, 6, Meadow 
Road, Loughton, Essex; J. Evans, 3, 11mm- 
ster Gardens, Clapham Junction, SW; 
W. S. Powell, 7 Chapel Road, Anfield, 
Liverpool, 6; G. J. McDonald, South Brent, 
The Avenue, Claygate; R. C. Base, 221a, 
Seaview Road, Wallasey, Cheshire; L Soto- 
bayaslii, Kita-Voskizucho, Fukuyama, 
Japan; N. S. Wise, 93, West Avenue, Old- 
field Park, Bath; J. W. Jackson, , New- 
haven Street, Brighton, Sussex; W. G. H. 
Empson, Gamlingay, Sandy, Beds.; A. G. 

4, GRAYS INN ROAD, LONDON, W.C.1 
Tekpone : Chancery 8778 

"TELEVISION" COUPON 
FOR FREE INQUIRY SERVICE 

Naine - 
Address- - 

July. 1934. 

Consultations Free-B. T. King, Patent Agent, GB., 
U.S.A. and Canada. t46a, Queen Victoria Street, 
London. 48 years references. _ Phone: City 6161. 
MELFO-RAD FOR ALL SOUND AND VISION 
EQUIPMENT, Talkie Apparatus, Etc., Photo Cells, 
Amplifiers, Reads and Optics. Disc Receivers from 
30/- complete. Lists free. Melfo-Rad, 5, Queens 
Place, Hove. 
KINGSTON E TELEVISION MOTOR, double 
ended spindle, 19/-. " Kindrag" synchroniser outfit 
(complete), 14/6. Motor and synchroniser, 30/-. 
Synchroniser coils, 4/- pair. Slide resistance, 7/6. 
Scanning Disc, x/6. Slain/s for list and speed indicator. 
KINGSTONE & COMPANY, 372 Essex Road. 
London, N.,. 

ELECTRIC MOTORS, AC. D.C., 200/250 V., 

double ended, slightly used, guaranteed new condition, 
facilities synchronizer mounting, ,6/q. Variable con- 
trol resiStance, 3/fi. Speed indicator, i/-. Beehive 
neon, 3/8. Holder, tod. Scanning disc, so', 12 6t 

A. R. and L. W. Bower, Electric and 
Radio Engineers, Wilsden, Yorkshire; 
O. E. Olsen, 8, Gorse Road, Grantham, 
Lincs. ; S. L. White, " Vine Hotel," 0m- 
bersley Road, Worcester; G. Patrick, 12, 

Aden Street, Newport, Middlesbrough, 
Yorks; F. Thompson, 26, Orion Road, Wey- 
mouth; W. F. Jenkins, 8, Ivy Place, Can- 
terbury, Kent; E. R. Nutting, 4, Medfield 
Street, Roehampton, S.W.i5; L. B. Raw- 
lings, 37, Olive Road, Cricklewood, N.W.2; 
M. H. Blarney, Hollycroft, The Downsway, 
Sutton, Surrey; A. W. Long, Sherborne 
Castle, Sherborne, Dorset; F. T. Brooks, 
6, Ramsden Road, Balham, S.W.is; H. 
Shipman, 34, Hardy Road, Wimbledon, 
S.W.i9; O. Derrick, " Gosvanhili," Drip 
Road, Stirling, Scotland; G. Johnson, St. 
Martin's, The Plots, West Runton; A. 
Cliffe, 208, Conway Street, Birkenhead; G. 

SCANNING DISC AND MIRROR DRUM 
PROJECTOR SYSTEMS, ETC. 

The "Mervyn" NuGlo Lamps are now 
available for i6" Discs 12/6, post 6d., and io Discs 
£1, post od. Change to Mervyn Nu-Gb and get 
better and Brighter Pictures. 

Synchronising Gear complete with Coils 
22/6, post 9d. 
Synchroniser with special fitting for BM.!. motor 
giving very steady pictures 22/6, post 9d. 

Super Quality Lens ' Bi-convex 5/-, post 
free. 

Handbook "Easy Lessons in Television 
2- post free. 

Call and let us explain technical details. 
Apparatus always available and can be sent COD. 

Send for Illustrated List. 

H. E. SANDERS & Co 

The charge for advertisements In these 
oebiauns is is words or less al-, and d. for 
rr.ry additional word. All advertisements 
must be aompanied by remittance. Cheques 
and Postal Orders should be made payable to 
Bernard Jones Publicions Ltd.. and crossed. 
and ihould reach this office not later than the 
18th of the month previous to date of issue. 

"SEEING IS BELIEVING" WITH BENNETT 
RECEIVER OUTFITS complete with NU-GLO 
Lamp, £4/10/0. S.G.4. battery Radio Television type, 
£8/io/o. Single 4 Viewing Lens 4/6. Dauble Matched 
Lens 6/- pair. " Blackwood " double Lensholder /-. 
Beehise Neon with holder 4/.. Mervyn Motor 30/-. 
post free. 8 spoke Scanning Discs 7/6. NU-GLO 
Lamps ii/6. Write, call or COD. 
A. MATHISEN, CHMtTERED PATENT 
AGENT. Patents, Designs and Trade Marks.- 
First Avenue House, High Holborn, W.C.i. Holborn 
8950. Telegrams " Patam," HoIb., London. 
BAIRD MOTOR, Unisphere mirror-drum (adjusted), 
Kerr, Nicols, lens, etc. Lot or singly. Offers. 
Major Thompson, "Syncona," Woodham Lane, 
West Byfleet. 
PATENTS-Trade Marks, Advice. Handbook and 

JULY, 1934 iLE/IIOI 
Constructors' Circle 

H. E. SANDERS & Co MISCELLANEOUS 
J Additional Members SPECLALISE IN ALL APPARATUS FOR 

ADVERT IS E M E N TS 
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The Ordinary Meetings are held in London on the second Wednesday 
of the month (October to May inclusive) at 7 p.m. The business of the 
meetings Includes the reading and discussion of papers. A Summer 
Meeting is usually held, and affords Members the opportunityof in- 
specting laboratories, works. etc. A Research Committee and the 
preparation of An Index of CurrCnt Literature are active branches 

of the Society's work. 

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

subscription of 15/. post free. 

lorms 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, Ham pstead, 

London, N.W.3. 

THE OSRAM 
PX.4 Power 

Valve. 
s t' 

television, . 

Particulars of characteristics 
post free as required. 

Price. 
VaIv. 

16/6 each. 
. MADE IN ENGLAND 

s 

TÈLEVISIOE SOCIETY - T H E. Ô S R. M 
President : Sir AMBROSE FLEMING, M.A., D.Sc., F.R.S. 

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

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

the payment of Ten Guineas. 
Any person over li, 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 the Committee. 
For Associate Members the Entrance Fee Is 5/-, payable at the time of 
electIon, with Annual Subscription 15/-, payable in advance on January ist 

in each year. 
Student Members.-The Council has arranged for the entrance of 
persons under the age of il as Student Members, wIth Entrance Fee 2/6 - 

and Annual Subscription 10/-, payable as above. 

PX4 
Power Valve 

I 
Acknowledged the 

"sr finest power valve 'j in. its class. 

I 
Specially suitable for 
high qua]ity amplifi- 

- cation particularly in 
amplifiers for 

TRANSFORMERS AND CHOKES 
Cathode-Ray tube excitor transormers. Input 210/230/2.50.. HT. 
secondary 1,000 y. at 5 m.a. I-0-I at 1.5 amps. .75-0-.75 at .2.5 amps. Type 
ED/bOO. N.8.-No additional 2v. accumulator is needed for the tube heater. 
Specially designed for the Edison Swan Cathode-Ray tube-as supplied to 
Messrs. Edison Swan. Ltd., and recommended by them ... £3 .0.0 
S..parate H.T. and L.T. excitor transformers, for use with Cossor tubes 
as described by Mr. Haynes in the "Wireless World " CatIode-Ray Oscillo- 
graph. Type HTC/3000. HT. transformer maximum Input 240. HT. 

- secondary 0-1500-3000 at 50 microamps ............ £2.0-a 
L.T. transformer. Input 0-120-220-240 pIlot winding 3.5 y. at .5 to I amp., 
Rectifier winding 0-2-4-6 y ................... £1 .0.0 
Special Heavy Duty 30 My. L.F. Choke (Type S.R.C.i2S0) 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 1,250 ohms, Inductance 30 henrys at 120 m.a .... £1 .5 .0 

Specified by ,Ø_iJTT1JF.-_.. the Experts . 
- - --- : Write for Special 

SOUNDj- ÎSALES ¿ 
SOUND SALES Ltd. 1-:Ilk) Tremleft Grove. 

List " V." 
,PhooriArclswisyl66l-2 Highgote,Londoe,N.1 ........................ : 

- CONDENSERS 

I RESISTANCES 

SMOOtHING CHOKES 
/ e 

RADIO METERS 

RAbIO VALVES , 

ERRANTI 
COMPONENTS 

FERRANTI LTD.. Hollinwood, Lancashire. 

- 
London-Bush House, Aldwych, W.C.2 - 

DEMANDS that only i Í 
components of proved 

I 
of reproduction is doubly important In I 

reliability be chosen. 
¡ 

Television. To avoid distortion and insure I 
the greatest degree of faithfulness, fit only I 

irreproachable performance- I 

Components are worthy of FERRANTI COMPONENTS I 

wide range of Television I 
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